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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £14

Dial

Five push
and Gram. Aligned and tested O.P.
M.; 88-98 Mc/s.

A.C.ONLY.
14i x 4in. in black and gold,
Pick-up. Ext. Speaker.

‘'ransformer,

Ae.,
buttons—OFF L.W., M.W., F.M
Tone Control,

Chassis size 15 x 6§ X 53in. high. New manufacture.

E., and Dipole Sockets.

1.000—1.900 M.; 200-500

Valves BZ80 rect., KCH81, EF89, EABC80, EL84, KCC85.

Speaker and Cabinet to tit ch
10 x 6in,
FERMS:—(Chassis) £5 down

Cabinet and Speaker £5.10.0 down and 6 Monthly Payments of £9.
eder 6d, yard.

Cheap Room Dipole 10/~

THE “CANTATA"
6-TRANSISTOR
AND
DIODE PORTABLE

COMPLETE

Fe

KIT FOR
ONLY
£7.19.6
(post 3/6)
500mW push-pull output.

Car aerial socket and coil.
Operates on Lwo 4.5v cells.

side of board

of kit).

Size9x 37 xTin. %
Altractive Vinair covered
Two batteries 5/6 the pair
High Sensitivity.
Muliard transistors ((44.

Alignment service if requi
Write for list of prices.

2200 2 2 2 2 2

Built in two hours.

BATTERY ELIMINATOR.
€96 range). 9 v. 15mA. and 1.4

assis (table model). 47/6 (post 2/6).

ELLIPTICAL SPEAKER, 20/-, to purchasers of this chassis,
and 5 Monthly P'ayments of £2, or with

* Ferrite rod aerial.
Y M.W. and L..W. {ull coverage,
* Printed circuit board 8¢ x 23in.

All holes drilled and component positions marked on reverse
Booklet of tull instructions 2/8 for 16p. (refunded on purchase

8x 2iin. P.M. high quality speaker.
tone.

cabinet. two ton

* Good selectivity.

2 x OC45, OCBID. and 2 x OC81.

Top grade Wey nouth 1iadio Coils and transformers.

red 17/6 (inc. post).

All parts supplied separately.
Note the total cost—no extras at all.

TFor 4 Low Consumption Valves
v. 125mA, 42/6 (2/6 post). 200-250 v.

A.C. Size 5j x 3i x 2in.  Also for 250 mA. 1.4 v. and 90 v. 15 mA at

same price,

AUTOMATIC RECORD CHANGERS.
TURN-OVER CRYSTAL CARTRIDGE (carr. 5/- extra).

UAl4, £7.10.0, Collaro C.60
7-12in. only #7.15.0.
(post 1/6). Botn UAl4
wired for stereo.

BEREC BATTERY RADIO IN MAK

DKS6. DF96. DAF96

. D196
and 6.5 to 17 Mc/s.

Cabinet 1

ALL 4-SPEED WITH
Latest

Studio model, playvs any records.

Motor board for UAS. UAI4 or Collaro 3/8
and C.60 fitted monaural cartridge but

8 CARTON.

Valves

Two Short Wavebands 2.5 to 7 Mc/s

2X7hx6in. ONLY £5(2/6D. & p.);

MWand SW £5.4.0(plus2/6p. & p.)

SELF-POWERED VHF TUNER
CIIASSIS. Covering  88-95 Mc/s.
Mullard permeability Tuner, Dims.
10¢ x 4} x 5in. high ECCSS5. EFg1,
EF91 and 2 diodes. Metal Rectifier.
Mains transformer. Fully wired
and tested. Only £7.14,0 (carr. pd.).
Room dipole 10/-. 300 ohm twin
feeder, 8d. vd. Tuner without
power pack £6.14.0 (carr. paid).

PUSH-PULL
AMPLIFIER £4.15.0
(4/- Carr.)

Brand new 200-240 A.C. mains
Bass. treble and vol. controls.
With valves EZ80, ECC83 and
2-EL84 giving full 8 w. Chassis
12 x 34 x 3tin. With o.p. trans.
for 2-3ohm speaker.

Front panel (normally screwed to chassis) may be removed and

using as “‘iying panel'.

Send 6d. (stamps will do) for 20 page illustrated catalogue, All New Goods.

ALL ITEMS G

(See other advertisement on

Stereo version 2 x 4 w. same price.

(Carriage Paid)

(carr. paid)

Brand new set. in superb walnut
cabinet (size 19 x 8} x 14} in. high).
Covering 80-100 Mc/s. 16-49 M., and
200-500 M. Mains trans. 200-230 v.
with 2 tappings. Ferrite rod aerial
for A.M. Controls: volume onjoff,
tone, tuning, w/change. Gram and
ext. speaker position provided.,
Valves 12AT7, 12AHS8, 6BJ6, EABC80
6BW6 and metal rectifier. Fully
guaranteed. Today's Value £20.

(8 LARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS,
3 SIPEED. 1§, 37 and 74 1.P.S. Push buttons. £10.17.8 (10/- carr.)
incl. spool.

SUPERIOR GRAMOPHONE AMPLIFIER
3 valves, 4 watt
13% x THin. (21in. front to back). 3 front controls, bass. treble. vol./

on-off. 6n. circ. or 8 x 5in. speaker; UY85. UFS0 and UL84. Mains
trans. 200-240ac; “'gold”" fret fronf. ONLY 70/- (p.p. 3/6).

SRAMOPHONE
AMPLIFIER
With  5in.  SPEAKER
Baffie 12} x 6in. EZ40 and

EL4l. Tone and Voiume
On/Off  switch. Two
Knobs. Ready to play.

Useful jor Stereo. ONLY
57/-, post 3/-.

3-VALVE  AMPLIFIER  (INC.
RECT,). 2} watts. ECC83, ECL82 and
EZ80. Controls, volume bass and
treble. On/off switch. Overall size
10 x 4 x 4}in. over valves. Malins
and O.P. trans. and 6} x 4lin.
Celestion speaker. Suitable for
microphone input and for guitar

amplifier. A.C.only
70[- P.&P. 4/-

MAINS OPERATED RADIO GCHASSIS AND
AMPLIFIER OF FAMOUS MANUFACTURE

Chassls 10 x 54 x 4in. front to back.
Valves: UBC41, UCH4l, UF89,
UL84 with metal rectifier. 5in.
speaker,  Ferrite rod aerial.
‘Tone, vol. and gram. position,
Covers L. and M. waves. Limited
quantity at only £6 (5/- carr.)
complete with small dial. Unused
and in working order.

UNREPEATABLE OFFER OF AM-FM
CHASSIS AT ONLY £9.9.0 carr. pd.

A small quantity of Printed Circult chassis by famous manufae-
turer. Valves UY85, UCHS81, UF89, UABC80, UL84 and UCC85.
O.D. trans. for 2-3 ohm speaker. Chassis 14 x 7 x 7in. Front
controls concentric, left—Vol. and Tone; right—W/c and Tuning.
‘Gold” centre knobs provided. 2-dial bulbs. Sockets, AE: E.
Ext. sp; P.U. Mains isolating transformer free. Covers Long,
Med., VHF (87-101 Mc/s). Unused slightly tarnished, but not
dirty; New Mullard Valves; not our manufacture, so no guaran-
tee. Dial in gold and brown. size 13 x 3iin.

Delivered by return.

(C.0.D. 2/- extra).

UARANTEED 12 MONTIIS—B.V.A. VALVES 3 MONTHS.—CLOSED SATURDAY.

GLADSTONE RADIO “scaLa”, camp ROAD, FARNBOROUGH, HANTS.

page 918)

Farnborough 3371
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873

Tel: Mitcham 6201
Open Daily to Callers

RS0

211 STREATHAM ROAD, MITCHAM, SURREY
Special 24 Hour Express Mail Order Service

All Vaives Brand New
and Fully Guaranteed

AC2PEN ECC9l  4I-} EZ35  &-| PCFBO 916 | UI2  91- | UYS5  T'-| 5Z4GT 12/6| 6LD20 14/~ 12C8 _ 816
.| EcFeo 86| Ez40 7o | PCR82 7t | Uls  91- | VMS4B 1206 | 6A7  9-| 6P25 1076 | 12I5GT 4l
_AC2PEN ECres 816 | EZ4l  7i-| PCEa4 16 | U22  Bl- | VP4 5| 6ABG_ 816 6P28 1716 | 127GT 816
S5 N | EGHT gur- | Ez80 71| PCR8s 18- | UZa- 21l | VP4A 1776 | 6ABGT 1316 | 6Q7 66 I2K7GT 5.
A23p SarlEchar f2 | €zel 7| PCLe2 916 | U2 1216 | VP4B  17'6 | 6ABS  9i- | 6Q7GT 8/6 | I2KBGT 10
TR i76 | EGhe2 9% | EZo0  71-| PCLB3 1206 | U26 10 | VRIOS30 7)- | 6AI8 916 | 6SA7  T'-| [2Q7GT 616
VP NES | Ech3s 1o~ | Eli4s 2o | PCLB4 1006 | UZ7 - | VRISO30 7'-| 6AKS 5| 6G7 7| 12547 BI6
AZ3i 10 | ECHBI 8| FC2  21/.| PCL85 6= | L3I o, | U39 9r- | 6AKs  7'6 | 6SH7  6- | 125K7  &l-
AZ31 0o | ECHe 8% | FC2a  211- | PENA4 1706 | U35 1776 | VUI1I 206 | 6ALS  61-| 687 676\ 125QT 814
B 26| Eclso .| FC4  IslL| PENB4 1756 | U37 1776 | VUI20 2/6 | 6AM5  5i. | 65K7 _ 5/6| 125L7 - 8
CBL31 21n. | ECL8I 10| FC13_ 21/-| PEN4CD Ve 86 | wel  Iil| 6AM6 41 | 6SLTGT 6/~ | 12SN7 10/
CCH35 11 | ECLB2 976 | FCI3C 211 | U5 M0 { W76  5-| 6AN5  7/6 | 6SN7GT 576 | 13D3  12/6
CL33  18'6 | ECL83 12! | FW4/500 9/- | PEN4VA U4 126 | W77 41-| 6AQ5  6/6 | 65Q7 816 | l4H7 10/
EYl.  Isi-| EFs 21/ | FW4/800 9! 1716 | US0 776 | w81 6. | 6AQB 973 | 6UIGT 10/ | 14R7 10/
U sl EP  Z1n| GZ3o 10%6 | PEN36C2I- | US2 4l | weiM 6~ | 6ATe 6/~ | 6USG  T!6| l4s7 15
SV B2 EB2 ta| Gzaz 0% | PENSS fo- | U6 76 | XIT 0 816 | 6AUs 9| 6v6 416 | 19AQS 8
Dici2 96| EPe 4| GZ33 197 | PEN4SDD | U78 416 | XIB 9~ | 6B8G  3I-| 6V6GT 8- 1986G 21
DAF9! 706 | EF37 8- | GZ34 136 2276 | U191 15 | X41  15/-1 6BA6  &'-| 6X4 476 | 20DI 10!
DAfoe 819 | EM7A 80| GZ37 1973 | PEN4s 5% | U251 126 | X6l 1206 | 6BE6  6f-| 6X5 _ 4/6| 20F2 1776
DR 1476 | EF9°  4r- | HABCBOI0- | PEN4SIDD | U281 18/~ | X6IM 2216 | 6BG6G 1776 | 6X5GT  5/-| 20LI 176
DF33 10-| EF40  I5/- | HL4IDD 8%6 2706 | U282 19%6 | X65 1206 | €BHe  8/-| 6X6 15| 20PI 25/
DEal ‘4ol EFer .| sz 8/6| PENDD4ozo | U301 22/6 | X76  12/6 | 6Bl6 67| ed0L2  10/-| 20P3 257
DF92 7. | EF42 10/ | HLI33DD 357, | U329 1276 | X76M 12/6 | 6BQTA 1276 | 7B5  12/6 | 20P4 22!
DP9  8'6 | EF50A 4/ 10| pL33 1o | U339 ISl | X78  211-| 6BR7 1206 | 7B6  10-| 20P5  25/-
BEay 9t | EFSOE 306 | HN309 200 | PL36 15/ | U403 10| X79 20’1 6BS7 12%6| 787 /6| 21B6 12
Die3 6~ Efso 5| (wa4/3solor | PL38  21/- | U404 ot | YeI 100~ | 6BW6 7I-| 788 8- | 25A6 8/~
DHes S| Efes s« | Iw4/50010i- | PLBI 12/ | UsOl 291 | Ye6 9% | 6BW7  5/-|7C5 8| 25L6 8-
O 1ite| Erse  10% | KT33C 8| PLB2  8!. | UABCBO T:- | Z63  7i6| 6BXe  5I-| 7C6 8| 25Y5 Bl
DK9I 8i-| EF89 9| KT36 17| PLe3 10/6 | UAF42 816 | Z66  10-| 6C4 _ 3'6|7C7 8- 2524 76
DKoz % | Efo] 4| KT55 16| pLe4 9. | UB4l 76| Z77 4| 6CSGT 8| 7D3  15-| 2525 8.
oK Be|Efoz  4-|KTel 96| PLe20 18| UBC4 86 |ZI52 5~ |e6Ce  66|7D5 15| 2526 Bl
DY 361 Eros 7% | KTe6 15- | PM24M 13%6 | UBCEI 100- ] ZDI7_ 8| 6CO 1206 | 7D6 1511 275U 17/6
BL33 06| EFo7  12%6 | KT7e 10| PX4  ISl. | UBFBO 816 | ZDI52 8/6 | 6CD6G 32/- [ 7D8  15!-| 30C1 91
Dia> ‘706 | EFos 10| KT8l s | PX2s 25/~ | UBFE9 706 | Oz4 5%~ | 6CHe 10-|7H7  7'6| 30F5  10%
Bio3 7| Eriss e | KTes 200 | PY3] 154 | UBL2I 2. 1A7  1lf6|6D2 4| 7K7  B/6 | JOFLI 10'6
DL94 8/ | EFig4 14/~ | L63 sio| PY32 1206 | UCCas i0%6 | 1ICI 16| 6D6 56| 7Q7  10/-{ 30LI 976
Dioe o6 | Ex32 8% |LNis2 9| PYso 76 | UCCes 76| 1C2 9| 6E5 [0 7R7 2l | 30LIS 1106
Do 2| B2~ 21-{ LN309 1206 | PY8I 76 | UCFBO 1316 | IC3 96| 6F1 I8 | 757 10~ 30P4 21
EABCEO 6| EL3 21| Lz319 12%6| PYB2 716 | UCH2I 21%- | IC5 1076 | 6F6 69| 7v4 76| 30PI2 10N
EASST0 STlECe 21| MKT4 1706 | Pyss % | UCH42 ‘916 | ID5 &% | 6FI1  M0-|8D3 41 30PI6 9
Eatly el EL32 46| Ms4B 176 | PZ30 18%6 | UCHSI 8'-] IDe  10)- | 6Fi2  4/-| 9BW6 1276 | 30PLI 150
EBI4  2/6 | E£33  10- | MVSPEN Os9510 ot | OCL82 100 | IH5  9%6 | 6FI3 10/~ | 10CI 1276 | 30PLI3 1216
EB4l 716 | EC34  I5/- Qsisols 107 | OCL83- 1376 | IL4 s | eF14  10/. | 10C2 1776 | 35L6GT 8'6
EB9l  4/- | EL35  10/- | MVSPENB | R2 joi. | UF4l 116 | ILNS 416 | 6FI5  12/6 | 10FI  150-| 35W4 776
EBC3 21/ | EL37 1776 R3 0. | OF42  7%6 | INS 976 | 6FI9 1276 | IOF3  I5/- | 35Z3 1076
EBcay Wwel|E3s  20m|Muie 9| Ri2 86 | UFBO 7. | IRS  T'6 | 6F23 1076 | lOF9  12l6 | 3524 714
EBC4l 90| EL4l  107-| MX40 15| Rle 176 | UF85  7/6 | IS4 8. | 6F33 56| IOLDII 15/-| 3525 876
EBCal 10 | EL42  l0/-| N18 8| RI9 19| UFge 1216 | IS5 76| 646  2-| 10LDI2 10/- | 40SUA 15/-
EBFs0 86 | Fisi 126 | N37 14| R20  191- | UF89 616 | IT4 4| 65 416 | 10P13 157 | 4ISTH 21%
Eor 86| Eise &9|N78 1706|5130 706 | UL4l 86| 1US  519| 6ISGT 476 | 10PI4 90| 42 12'6
EBFS9 86 | EL85 10/~ | NIO8 1Bl | SP4I 376 | UL44 20s- | 2P 2419 | 6l6 36 | 1oPig 15t | 50C5  M0/-
EBL2l 22-| E90  8/6| N308 20/ | SP6l 316 | ULde 1476 | A4 -1 67 .| 11D5 236 | 50L6 _ 876
EBL2l Zhe| Ba) 4. | N339  1si|su2iso 25% | ULB4 7.1 3A5 1016 6J7GT  7/6 | 12A6 616 | S0CD6G
ECC34 I15. | EL95 1076 | N369 106 [ SU2150A ULss  7/6 | 3Q4 2l ek7  20-| 12AH8  9'- 3676
ECC35 8/-| EMso  8/6 | OD3 5 25r. | UMso 1076 | 3Q5 9. | 6K7GT 86| 12aT6  7'6 [ 53kU 1276
ECC40 21-| EM8I 86| OZ4  5/6 | T4l 15 [ URIC 15/~ | 354 7-| 6ks 5| 12AT7  5-| 75 8l-
ECC8l 5/9| EMs4  9/6 | P2 1o'. | TDD4 126 | UUs  191- | 3v4 81| 6KBGT 9'6 | 12AU7 8/6 | 78 716
ECCs2 @/ | EM85 10/- | PABCSO 13- | TDDI3C 008 20- | 504 4| 6K25 18| 12AX7 7'6 | 80 9l
ECCe3 776 | EY5I 86 | PCCB4 9! 176 | OU9 716 | 5va 719 | 6Li . 13| 12AU6 1776 | 85AZ 1216
ECCS) il Evel b6 | PCCes 916 | TH41 241 | UYIN 12/6 [5Y3 816 6L6 ~ 7/6| 12BA6 7/ | I85BT 30!
ECCos st | Ev8s 15| PCCe3 15l | TY86F 12/6 | UY2l 15/ | 5YIGT 8%6|6LI8 10| 12BE6  7/6| 305 96
oo 16l tvee @6l pCCes 96! ulo 9l Ovat 76 l5z4  welelio a7l 128HT ol- | 807BR 5"
METAL RECTIFIERS SPECIAL OFFER
RMI  5/3 L4RA 1.2-8-2 17/6 (FC3I) 14A%7 25~ EABCS0 8-, EACO] 41, EB9I 41, EBF8 816, ECCBl 51,
B 4/-, ECH8} 8/-, EBC33 4/6, EF39 /-,
RM2 76 [6RC I-1-16-1  8'6 (RIes 27'- EF50 376, EF8O 5/-, EF8S 5/-, EF9| 4/-, DF91 4!-, EL8B4 679,
RM3 79 4RA 1-28-3  19/- (FC31) 16RD 2-2:8-1 12/~ PCCay 916, PLEY 3., UABC8O 1, Usras 716, OF4l 76,
: . 4\ 8/6, 6, ULB4 7r-, UY85 70-, Wsl 6/,
RM4  14/- I8RA j-1-16-] 66 (FCIl6) 16RE 2-1-8-1 86 O BE U (R0% 66 686 61, 6BES 6ln.
RM5 1976 18RA 1281 Iil- I8RA 1-1-8-1 416 €D2 41 '6K7 2", €K . GLedle 607 676, eSL7 616,
6SN7 56, 6V5 416, 6X5 5/-, 3 4/-, 807 §/-, 12AT7 5/-,
14A86 176 18RD 2-2-8-1  I5/-(FCI24) 12AHS 9/~ 12BAE 716, 12BE6 716, '12K7 5/, 12Q7 66

OBSOLETE VALVES A SPECIALITY.
QUOTATIONS GIVEN ON ANY TYPE
NOT LISTED

TERMS OF BUSINESS C.W.O. or C.O.D.
219 PACKING CHARGE ON ALL C.0.D.
ORDERS. POSTAGE éd. PER VALVE
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Complete lighting fittings. Built-in
ballast and starters—stove enam-
elled white and ready to work. ldeal
kitchen, workshop—anywhere.
Twin 20 approximately 27in. long
Complete with Lwo 20W tubes, 49/6.
Single 40 approximately d4ft. long
complete with one 40W tube, 39/8.
Inductor 80 approximately 5it.
long complete with one 80W tube,
49/6. Carriage and insurance up to
150 miles 7/8, up to 250 miles 8/6.
21in. Minjature complete with 13
watt tube. Ideal for showcase or
position where miniature fitting is
required. Complete with latest
{in. diameter tube, 49/6 each.
Circular, Complete with 40 watt
tube, £4.19.8.

Carriage and Ins. /6 any type.

Smallest Possible 2-gang

With built in trimmers, lystyrene
cased. size only 1 x 1 x 7/16in., price
12/6, Smallest IF and oscillator to
match, 21/-. P.P. input and P.P. out-

put transformers, 12/6. Circult dia-
gram free with any of above.

Transistor Set Cabinets

Very modern cream cabinet, size 5} x
8 x 1Hn. with chrome handle, tuning
knob and scale. Price 7/6, plus 1/6
‘postage and packing.

pecial quotations for quantities.

Miniature Earphones

For Transistor Circuits or Deaf Ald
Very lightweight and easy to wear,
cord almost invisible, good quality
production of music and voice, com-
plete with mintature plug and socket,
ready to use—correct impedance OK
for red spot and similar transistors.
Crystal and Magnetic, 9/~ Post and
Insurance 1/-.

SPECIAL TV SNIP!

BRAYHEAD TURRET TUNER
With valves 39/8
Less valves 19/6

6 postage and insurange,

GG@G@B@@@@3933ﬂ@@@@@@@@@ﬁ@ﬂ@@ﬂ@@ﬂ@ﬂﬂ@@3@333939@

PRACTICAL WIRELESS

TRANSFILTERS
Save alignment problems and improve
performance. Use instead of [.F. trans-
former. Complete with circuit 8/6 each,

February, 1962

“Dim and Full” Switch

Particularly useful for controlling
Photoficod lamps whioh have only a
short life at tull brilliance. ' This
switch has three positions; the first
position puts two lamps in serfes
at half brilliance for setting up, the

d lon is off and the third

CHARGING SWITCHBOARDS

Type A. 550 w. 18 v.—coDaINs three reverse current
relays, one voltmpter rated 25 v. f.s.d., one main
ammeter rated 40 amps. {.s.d., one secondal'y ammeter
rated 15 nmgs. f.s.d. and two secondary meters rated
20 amps. .8.d., one 2 ohm variable resistor, one 11 ohm
variable resistor and two 1.2 chm variabie resistors.
Complete in metal case 2tt. 6in. x 2ft. 8in. approx.
Price £2.15.0. carriage and ins. 15/-.

Type B. 1260 w. 50 v., 0.12 arnps—contains one 14 ohm
variable resistor and tour 1 ohm variable resistors,
one main ammeter rated at 40 amps. .s.d., four secon-
dary meters rated at 20 amps. f.s.d. and one voltmeter
rated at 50 volts, and two reverse current relays,
Complete in metal case—size approximately 2ft. 6 ip, X
2ft. 8in. Price £4.15.0. carriage 15/-.

Connecting Leads for these switchboards with Nifam
plugs 30/- each.

BATTERY CHARGER BARGAIN

Components Would Cost More

Car Battery Charger—ready-made
high output battery charger in stove
enamelled sheet steel louvred case.
New, complete and ready to work.
Rated at 12 v. 5 amps. and variable
rate selector for trickle charging,
also a meter to show charging rate.
Suitable for 230/250 A.C. mains,
Special snip price of @5/- plus 3/6
post and ins. .

INFRA-RED HEATERS

Make up one of these
latest type heaters
ideal for = bathroom,
kitchen, bedroom, etc.
They are simple to make
from our easy to f{ollow
instructions—uses silica enclosed
elements designed for the correct
Intra-red wavelength (3 microns). Price

for 750 watt element and instructions 15/6, plus 2/6
post and insurance.

LIMITED QUANTITY ONLY!
Waterproof heater wire. 16 yds.
length, 70 watts. Self regulating tem-
perature control. 10/, Post Free.

THIS MONTH’S SNIP!

“SUNVIC SIMMERSTAT* HEATER
REGULATOR, suitable to controi elements
or heaters up to 2,500 watts on A.C. The unit
which 1is a ceramic body with bakelite case
comprises a thermostat, adjustable for various
temperature settings and in addition there
Is a heater coll 80 that the thermostat can be
used as an intermittent make or break (sim-
merstat arrangement), thus giving complete
control. SPECIAL SNIP PRICE of this
unit is 12/8, plus 1/6 postage and insurance,
COPPER CLAD ELEME 'T, 1,500 watts.
230 volts. 2ft. long, 17/6 each. Post 2/6. Ideal
for oonvector heater, which could be con-
trolled by the above.

www americanradiohistorv com

posit
posttion full brilliance for the opera:
tion shots. Also useful for come
troliing night lights, heaters, ete..
etc. Price 3/9 each, post 8d. Circuil
diagram included.
Ditto but without the off position, 1.6,
d.p.d.t., 10 amp. 2/8. .

Morganite Potentiometers

tsmcle and 2-gang

ypes avallable.
standard size with
good length
spindle, all

Dew and boxed. d
Single tvpes, 1-
each, yalues avail-
able: 5K, 10K, 25K,
80K, 100K, 250K, | meg.. ? meg.

Gang type 3/ each—-velues avail-
ablve: 5K +5K, 100K+100K 4 meg. +
+ Meg. 3 meg. +2 meg,

Component Storage
Drawers

Btout poard construction, these
drawers are tdeal 10r small parts,
Supplied complete with simple erec~
tlon instructions—: each or 12
drawers each 6 X 2¢ x 641n., 13/6, Dost /-

Yaxley Switches

Pole 4 Way ....
Position Shorting
Pole3 W

12 Pole 2 Way .

All parts for the
“P.W. CITIZEN”

available «

Price as one parcel or sepacately.
please send for list.

750mW TRANSISTOR
AMPLIFIER -

4 trangistors including two in push-

pull—input for orystal or magnetic

microphone for pick-up--feed baok

loops—sensitivity § mlllgoutput 1
o

walt peak into 3§
Epeakers available.
Postage and Insurance 2/6.
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A NEW LOOK FOR

The “GO0OD GOMPANION"

CAR RADIO & PORTABLE

One of the finest of its kind available. IThe design is the combined efforts o
our technicians and of those of several of the leading manufacturers in the
country, and the resulting set has a performance as good as, if not superior to,
those selling 2t £20 and more—It has the eight transistor set performance. Features
inciude American Phileo R.F. transistors and Mutlard A.F. transistors—
Q.P.P. output giving 750 mW—full coverage on Medium and Long—very fine
tuning arrangement—axcellent reception of difficult stations like 208—variable
feed-back control—full tonal gualities—really superior looking cabinet size
Il x 8 x 3in. approximately—car aerial attachment—several months' operation
from battery costing only 3/6.

Circuit employs six transistors and two diodes, it incorporates all latest refine-
ments, and oscillater. |.F. Transformers are pre-aligned so no instruments are
necessary. Anyone who can solder competently can make this set. The instruc-
tions are fully comprehensive with plenty of illustrations. Service is available
in the unlikely everrt of your getting into difficulties. All components fully guar.
Price of all components ‘9 I@ 6 Post and Insurance 5/-
and Standard Cabinet C C Battery 3/6 extra.

or with De Luxe Cabinet £1 extra.

MK, 2 uses latest ceramic transfil-
ters in place of the normal LF. trans-
formers. ‘This saves alignment
problems and improves periormance.
Price 10/- extra.

AGENTS wanted to build up
our Companion Recelvers, Send
addressed envelope for full
particulars,

The “POCKET COMPANION?” is now ready!

This is without doubt the most modern and best pocket set avallable. It uses
the very latest LF. transfliters, Philco R.F. transistors, airspaced tuning con-
denser in Superhet circuit covering M.W. and L.W. Complete building cost
£6.15.0. Battery 2/~. Post and Ins. 2/6, Data iree with parts or separately 2/6.

DE-LUXE
CABINET 20/- extra

STANDARD
-CABINET

gtk

MOST AMAZING BARGAIN!

All components for the
IMPROVED PIMPERNEL

5 Transistor Radio

that works really well!
ONLY

Postage and
Insurance 216

Battery 2/-

This remarkable little receiver uses 5 transistors and 2
diodes. 3in. Moving Cofil Speaker, Tuning Condenser,
Volume Control with On/Off switch, latest tvpe cirenltry
giving exceilent station separation and ample volume at
good tone, Push-pull output circuit ensures long life from
PP4 battery.

All components #nciuded for Medium Wave operation In
handsome plastic case with carrying handle as illustrated.

doubt the

to make!

insurance.

Circuit diagram FREE with parts or 2/- separately.
DPTIONAL EXTRAS

Proved without

easiest of all

Circuit comprises 2 HF
transistors reflexed to egual 4
stages. Permanent germani.m diode
and high gain AF output stage,
miniature speaker, proper tuning
control and in case with handle as1
completely portable. No aeTinl or €
Pocket 4 uses 3 transistors and 1 diode,

Pocket 5 uses 4 transistors a
55/-. plus 2/6 post and insurance.
Prices are for medium waye mod

THE POCKET “4%

All components and switch for Long Waves .. .. 88 Demonstrations at all branches.

2/-

Motif “Pimpernel" .. &

fitted with

condenser, volume
ilustrated (less monogram),
earth requlred.

2an prove geo
r 12 months. Hundre
Plans free with parts,

plus 2/6 post and
ne 1 diode £nd has feedback control, price

els; lonk or medium versions 6/6 2xtra.
GOOD RESULTS EVERYWHERE

Nothing can be more disappolnting tha,

Demonstrations at all branches | making up your radlo ust Wil not wor

and water pipe earth. We

guarantee all components fo

received. Send in confidence.

n to find that despite care in
k or needs a long high aerial
d results in all areas and we
ds of testimonials
or separately 1/6.

ELECTRONIC

PRECISION EQUIPMENT LTD.

your orders to 66 Grove Road,

post orders are dealt with from Eastbourne, sc for prompt attention please post

Eastbourne, marked Department 7. Callers may use any one of the Companies below.

266 London Houad,
Croydon.
Phone: CRO 3558
Half day Wednesday

29 Strond Green Rd.. 520 High Street North, 42-48 SV imamitl Biil,
Finshury Park, N.4.

Phone: ARChway 1049
Half day Thursday

3133\3@!31313@@ﬁﬂﬁﬂ@ﬂﬂﬂﬂﬂ@ﬂ@ﬁﬂ@ﬂ@ﬂﬂ3@33333339333@39}399@@93

Rubship, Middx.
Phon=: RUIslip 5730
Hait Gay Wednesdsy

Manor Park, E.12.
Phone: ILFord 1011
Half day Thursday

Phone:ELGar
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246 High Street,
Harlesden, N.W.10.

Half day Thursday
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BENTLEY ACOUSTIC CORPORATION LTD.
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telepnone: PRIMROSE 9090
EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHEZD SAME DAY AS RECEIVED, TELEPHONE AND

TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OA2 1776 {6FI 2772112AC6 157d[ 77 8. DLé8 IS-TEFS0(A) 71- HVRZ 20 PY32 1378 JBL2I 25710 Transistors

OB2 176 (6F6G 7/-112AD6 17/8(78 6/6/DL72  i5/-| EFS0(E) 5/-| HVR2A 6/-| PYBO 7/6| UCC84 14/11/and diodes

OZ4 5/-16F12 4/6|12AE6 14/3] 80 9/-]1 DL92 7/-[ EF54 -] KF35 8/6| PY8I 8/6| UCCBS 9% /CGIC 3
1AS 6/- [6F13 I1'6112AH7  8/-| 83 15/ DL94 7/6| EF73 10/6| KL35 876) PY82 74| UCF80 17/-(CG4E 3.
IA7GT 12/-|6F23 1076/ 12AH8 12/6/85A2  16/-| DL96 8/6 EF80 6. KLL32 2572| PY83 8/6} UCH2I 23/10| CG6E 3/
1C5 126 (6F24  12/6|12AT6  7/6| 90AG  67'6| DM70 716 EF85 6/-1 KT2 5/-PY88 137/ UCH42 9/6(CG7E 716
ID6 1076 |6F33 T'6|12AT7  6'-| 90AV  67/6( ESOF 30'-1EF86 1076 KT33C 10'-| PZ30 20/5| UCHS! 9/6|CGI0E 3
1G6 1776 |6H6 3-|12AU7 6’6/ 90CI 16'- E83F 30'-| EF89 9.1 KT36  30'7| QP2I 7-1UCL82 11'6/CGI2E 3.
IHSGT 1076 |635 5/-112AX7  7/6/90CG  37'6| E180F 346 EFI 46| KT41 23/10{ QP25 14/6| UCL83 19’9 GD3, 4, 5,

IL4 316166 5/6|12BA6 8. 10} 13/6| EASO 2/-[ EF92 461 KT44  12/6| QS150/15 UF4| 9/-| 6,8 4.
ILDS 5/-16J7G 6/-[12BE6  97.] |50B2 18/.| EA76 9/6{ EF97  13/7|KT61 {2/ - /6 UF42  12/6|QAT0 3.
ILNS 5'-[6J7GT 10/6|12BH7 21'9| I85BT 34/-{ EABCS0 9'.| EFod 13771 KT63 7. RI2 9/-1 UF80  10/6{OA73 3.
INSGT 1076 [6K7G 5/.112J5GT 46| 304 10/6| EACS1  4/6|EFIB3 19/1|KT66 I5/-| RIS 14/-] UF85 9/-|OA79  3fe
IRS 66 |6K7GT  6/-|12J7GT 976 305 10’6 EAF42 9/~ EFI84 12/6/ KT88 24/-| RI9 20/5/ UF86 1874/ OASBI 3
154 9/- [6K8GT 10/6|12K5 1874|807 76| EB34 2/6 [ EK32 8/6( KTW6l 6/6) RGI/240A | UF89 9-|0AB6 4/
155 6/-16K8G  6/6[12K7GT 516956 3/.| EB4i 8/6| EL32 5/-| KTW62 776 4/-1 UL4t 9/-10A91 36
iT4 36 [6K25  205]|12K8GT 14/-] 821 177.[ EB9I 4-1EL33  12/6] KTW63 6/6| RK34 76| UL44 2772/ 0A95 316
1Us 6/-16L1  23/10(12Q7GT 5/-14033L 12/6| EBC3 23/i0| EL34 15/-| KTZ41  8/-| SP47) 14/6{ UL46  14/6|OA210 1i/e
2p 27'2 (6L6G 8/-|125A7  8/6| 5763 12/6{EBC33  5/.|EL38 272 KTZ63 7/6{SP4l 361 ULB4  B/6/OA2II 20/
3A4 6/-16L6M 9/6|125C7  8/6|7193 SI-1EBC4l  8/6| zL4l 9/-| L63 6/-15P42 1216/ UM4  17/8|OCl6 48/
3A5 1076 |6L7GT  7/6(125G7  7'-| 7475 T/6[EBCBI  8-[EL42  10/6] MHL4  7/6| SP6! 36/ UM34  17'8/0OCI9 48/-
387 12/6 (6L 18 13/.112SH7  8/6| 9002 5/6 EBF80  9/.| EL8) 17/-) MHLD6 12/6| SU25  27/2|UMB0  15/8|OC22  28/-
306 5/-|6LD20 16/4|125)7  8/6| AC/PEN EBFS3 14/3| EL83  20/5| ML4 8/6| T4l 9-lURIC 19/1/0C23 87.
3Q4 76 16M7 8/-1125K7  6/-| S-pin 23/10] EBFEY  9/6| EL84 7'6| MS48 23710/ TDD4  12/6| UU6  20/5(OC26 25!
3Q5GT 976 (6P28  2712/12SQ7 1176 7-pin_ 15/-[EBL) = 30/6{EL8S  14/3] MUI2/14 /.| TR4) 272|0Us 2772 ocC28  25/-
354 7-16Q7G_ 6'6(12SR7  8/6] AC2PEN/ EBL2I 23710 EL86  17/8| N37  23710| TP22 ISI.(UYIN 19/1{OC29  45/-
3v4 76 16Q7GT 11/.112Y4 1076 DD 12/6] EBL3I 23/10| EL9I 5/-| N78 20/5| TP2S 15| UY21  }177.|OC35 2576
SRAGY 1716 [6R7G _ 10/-119AQ5 1076| ACGPEN 7/6| EC52 576|EL9S  10/6| N108 23/10{ TP2620 34/} Uv4l 76(OC44 1/
SU4G 676 [65A7GT B/6[iI9HI 107-1 AC/TP  34/-{ EC54 6/-|EL820 19/1| N308 2{'t1| TY86F 13/7| UY85 7.|OC45  l0/.
5v4G  10/-|6SC7 71612001 158/ ATP4 5/-|EC70  12/6|EL82) 27/2| N339  I5/.| Ui2/14 8/6| YMP4G 15/ QC65 2276
5Y3 6/6|6SG7GT 8/-[20F2  2712| AZ) 19/1| EC81  27/6| EL822  196] P6I 3'6(Uls 10/.| VMS4B 15/-|OC66 25/-
523 20/5165H7GT 8/-120L1  27/2| AZ31  10'-]EC92 1317 EM34 9/6| PABCB0 14/3| U119 4816{ VP2 12/6|OC70  ¢/6
524G 9/-165)7GT_ 8l-120P1  2772| AZ4L  14/3|ECC32 56| EMTI 23/10| PCC84  8/-| U22 8/-| VP4 15/.10C71 676
6A7 1076 (6SK7GT 6/-120P3 23'10|B36 I5/-1ECC33 8/6| EM80 97-| PCC85 916 U24 3017/ VP2B  14/6|OC 8/
6A8 9/-16SL7GT 6/6(20P4  27/2{ BL63 7/6| ECC34 25/2{ EM8I 9/ PCC88 18/-| U25 18/5( VP4B 23/10/OC73 16/
6AC7 4/-16SN7GT 5/6{20PS 23/10| C{ 12/6 ECC35 8'6]/EM84 10/6| PCC89 1176{ U26 1071 VPI3C  71.|QC75 * 8.
6AGS 56 |6SQ7GT 9/-[25A6G_10/6{ CIC 12/6| ECC4023'10| EM85  17/8| PCF80  8/.| U3 9/6| vP23 66/OC77 I8!
6AG7 716 |6SS7GT 8/-125L6GT 10/-| CBLI 2772/ ECCBI  6-] EN3L 53/.1 PCF82 |0/6( U33 27/21 VP4l &§-10C78 8.
6AKS 8/-16U4GT 12/6(25Y5G 10/-| CBL3I 23/10| ECCB2  &/6| EY5| 9'-|PCF34 17/.[ U35 27'2( VRIOS  8/-]OC8I 8.
6ALS 4/-16USG  7/6|25Z4G  9/6| CCH3523/10| ECC83  7/6|EYS3 171 PCF86 15/-{ U37 27'2| VRIS0  7/6/OCI39 24/-
6AMS 416 [6U7G  816(|25Z5 9/6| CK506 6/6| ECC84 9/-EY84  14/.| PCL82 lo/-| U45 13/6| VI6IA  5/.|0CI70 1376
6AQ5 716 [6V6G 70-12526G  10/-/CL33  19/9| ECC85 8/6(EY86 9/-| PCL83 10/6] US0 6/6| VTS0l SI.1OCH7L 1416
6AT6 71-16V6GTG 8/-|27SU  20/5| CV63 10/6| ECCa8 18/. EZ35 6/-| PCL84 12/6] US52 6/61 W76 5'6(0C200 1676
6AUS  10/- [6X4 5/.128D07 7-|CYI 19/1/ECF80 10/6(EZ40 7.1 PCL8S  177.{ US4 20/5( WiBM  6/-|OC203 24'.
688 5/ 16XSGT  6/-{30C1 8.-CY3l 11/-|ECF82 10/6]|EZ4I 7-|PCLBS 17/-|UT76 6.1 WI0T  19'1OCPTI 2976
6BAS  7/6|6/30L2 10/-[30F5 6/~ DIS 10/6| ECF86 20/5| EZ80 77.1 PENA423/10{ U191 17/-1 W729  20/5)T)i 40/-
68E6 &/-1787 8/6/30FLI  10/-| DAC32 10/6{ ECH3 27/2| EZ8I 7/-| PEN25  4/6; U201 177.1 X41 15/-|TJ2 45/
6BG6G23/10(7C5 8/.130L1 8- DAF9l  &/-| ECH2i 23/10{ FC4 I57.1 PEN4S 1976 U251 14-[ X61(C) 12/6{T)3 50/-
6BMH6 - 8/-|7Cé 8/-130L15 1176| DAF96 8/6( ECH35 /6| FW4/500 876 PEN46 716 U281  20/5) X63 9'+| TPt 40/-
68J6 6/- 1717 8/-130P4 12/-/DD41  $4/3[ ECH42  9/-( FW4/800 8/6| PEN383 U282  2372| X65 12/6/TP2 40/
6BQTA 15/-|7R7 12/6[30P12  7/6| DET25 7'6{ECH8I 9.[|GUSO 4i%6 23/10] U301 23/10f X66 12/6| TSt 10/
6BR7 1216 (757 9/6(30PLI 10/6| DF33  10/6| ECH83 14'3] GZ30 9/-1 PEN/DD U329 14/ X76M 141-|TS2 12/6
6BR8 19/t [7v7 8/6/130PLI3 13/6/ DF66  I5/-|ECLBO  97.|GZ32 10/-| 4020 34/-1 U339 17/-( X78  23/10|T$3 1§/-
6BW6  B/6(7Y4 7/6]|35A5 2179| DF9L 61 ECLB2 1076|GZ33 20’5/ PL33  [9/9| U403 17| X79 23/10(TS4 24/-
6BW7  6/-18D2 ‘6|3SL6GT 9/6) DF96 8/6| ECL83 19'9(GZ34 I4/-|PL36 12/ U404 8/6} X109 17/8|V30/10P 2876
6C4 5's[9BWE6 15'8/35w4  7/6[ DF97 9/-|ECL86 17/-1GZ37 20/5|PL38 27/2|USOI 307 XD(1.5) 6/6(vC/R2 913
6C5 6/6 |9D2 4-13573 _19/1[DH63  6/6|EF9 23710 HABCS0 PL8I 1076/ U4020 19/1] XFGI ' i8/5|XAlOl 9/-
6C6 676 (10CI 13/-135Z4GT &'- DH76 S’-[ EF22 141 - 13/6) pLB2 /6| UABCBO 9/.0 XFY12  976{XAI02 19'-
6C9 13'6(10C2  27/2{135Z5GT 9/-| DK32 12'-| EF36 4/-|HL2 7/6] PL83 97-( UAF42  9/6| XFY34 }8/-|XAI03 [57.
6Cl10 9'-11OFI  27/2|43 107-1 DK9I 6/6 EF37TA 8-/ HL23 15/8| PL84 13/-| UB4)  12/-] XH(I.5) '6/6| XA 104 18-
6CD6G 37/5 1 10LDII 16/4|50C5  10/-| DK92 9/-| EF39 56| HL23DD 7/6} PL820 1911| UBC4I 876 XSG(1.5) 6/6(XBI102 6/
6CHé6 9/-110P13  15/-)50CD6G DK%  8/6] EF40 15/-1 HL42DD PM84  17/8{ UBC8I 11/6] Ye3 76/XB103  6/6
6D6 6/6 110P14 1979 37/5/DL33 9/6( EF41 9/- 19/9| PX4 1076 UBF80  9/-| Z66 1776 XB104 71
6ES 12/6 [12A6 5/-150L6GT 96/ DLe6  1776| EF42  1076! HN309 2572 PY3I 17/l UBF89 976} 277 46, XCI01 64

PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS
Resistors, § watt 5d., | watt 6d., close tol. I/~; Standard tubular condensers, ,00(-0.TmFd
9d.; Midget ceramics, any size, 9d.; Low voltage electrolytics 176; Sub-miniature ele=tro-
lytics, 3/-; Wire-wound resistors, 5 watt 1'3, 10 watt 176; Filament transformers, 6.3 v.

OR MANUFACTURERS' RE JECTS

Line output transformers, scan coils, hori«
zontal and vertical output TX's, horizoncal

! . d vertical blocking TX's. Delivery from
tapped at 4 and 2 v., 10/6; Valveholders from 5d.; Volume controls, less switch 3/-, with 30
double pole switch 4/6; Mains droppers, .| amp, 2000 ohm, .15 amp, 1500 ohm 6/-, .2 amp, ;“?Ck' ‘S‘A’E'”,‘z' quote or sent C.O.D.
000 ohm, .3 amp, 1000 ohm, 6/6. WIS LRELD kA
ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS GUARANTEE, AND ACTUALLY IN STOCK.

WAVE CHANGE

73 | DRMIB 13/- | RM-1
SWITCHES, ALL 53 DRM2B 1576 | RM2
I pole, 3 way. 2 pole; 6 way. | DRM3B 15/6 | RM-3
| pole, 12 way. 3 pole, 4 way. | LW7 2/~ | RM-4
4 pole, 2 way. 4pole, 3way, | RM-0  7/l) | RM-5

JUST OUT. MIDGET SILICON RECTIFIERS. #lA
AT 4 AMP. NO LARGER THAN A RESISTOR.

ELECTROLYTIC

579 | 60 x 250 mfd., 275 v. 9/6

50 x 50 mfd., 350 v.  7/- | 100x 400 mfd., 275 v. 12/6

64 x 120 mfd., 350 v. 8/3 | 100 mid., 275 v. 3
Post/packing charge 6d. per item,

Any parcel insured against da

Standard Can
32 x 32 mfd., 450 v.

Orders over £3 post free.
mage in transit for only éd. extra. Shop Hours 8.30-5.30, Early Ciosing Saturday. '

METAL RECTIFIERS Full List with ratings free for S.A.E.

5/3 | 14AB6 17/6 | 148130 33/~ ) 14RA 1-2-8.3 21/« | I8RA 1-1-16-8 6%

776 [ 14A97 25/~ | 148261 176 (FC31) FCII§6;

7'9 | 14A100 27/- | J4RA 1-2-8-2 17/6 | 16RD 2-2-8-1 12/- 18RA 1-2-8-) 1170

14/- | 14A124 28/- (FCtoi) {6RE 2-1.8-1  8/6 | IBRD 2-2-8=1 |5/

1976 | 14A163 38/- | 16RC 1-1-16-1 8/6 | [SRA f-}-B-I 46 (FCl24)

QUTPUT (20 VOLTS AT MIP.ETXéa IN SERIES GIVE 240 VOLTS
8’6 . i

CONDENSERS Wirfe-em;(e)d tubular . lE x 2 mid., 428.\!. 21-

8 mfd, 4S50 v, 6 x 16 mid., 450 v. /.
200 mfd., 275 v. 4= 1 Y6 mid., 450 v. 29 | 32x32mfd. 350v, 4.
100 x 200 mfd., 275 v. 96 | 32 mid. 450 v. 39 | "8x16mfd, 450y, 39

C.0.D, 2'6 extra. _Full List, with Terms of Business, éd,

www americanradiohistorv com
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PRACTICAL WIRELESS

The decision is Yours. To be a
success in your chosen career; to
qualify for the highest paid job . ..
to control a profitable business of
your own. ICS home-study courses
put your plans on a practical
basis; teack you theory and Ppractice;
give you the knowledge and experience
to take you, at your own pace, to the
top.

Choose the RIGHT course

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides thorough coaching
for professional examinations:

Brit. LR.E., City and Guilds Tele-
communicstion Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

THERE ARE ICS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1cs Prospectus listing examinations
and 1cs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects.

877,

LEARN AS YOU BUILD

Praciical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio

amateur.

Other I CS courses include:
MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING:.
ARCHITECTURE &

WOODWORKING.
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . .

|————————————————————————'

: INTERNATIONAL CORRESPONDENCE SOHOOLS:

(DEPT. 170) INTERTEXT HOUSE, PARKGATE_ RD., LONDON, swil |

www americanradiohistorv com

PLEASE SEND FREE BOOK ON.oeess

............................................ I
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HARVERSONS
GREAT OBSOLETE VALVE LIST

DON'T DISCARD THAT OLD SET! GET A NEW VALVE FROM US AND KEEP IT WORKING.
—ALL VALVES NEW @ GUARANTEED © IN ORIGINAL BOXES @ GENUINE MULLARD,
MAZDA, MARCONI, ETC. @ POSTAGE & PACKING &d. PER VALVE.

A30D 9/68) D4 5/-] EL3 5/«| KT36 28/~P41 9/« R3 9/-U251 12/~ X24 21/-16AG5 4/-188J7 8/-/18X3 8/6/80 9/-
AS0A  9/8| D41 10/8] EL31 5/-1 KT41 17/68P215 9/-RG1  35/- U282 18/8 X41C  14/-684 5/-183)7GT 8f-20F2  13/6/83 12/-
ASON  12/8/CV140 10/6 EL32 5/-| KT43 22/-PA20 B/-(Bl1A 9/-|U30y  18/8/X61 10/-[6B5 5/-163K7 6/-20P1  18/6/84 12/«

A70B  12/6| D42 10/6/ EL33 12/8 K'T44 12/-[PC/PEN 811D §/-/U339 14/-/X7IM 12/-6B7 8/- 63K7YM  6/-/201°1 18/6/85A1 18/6

A70C  17/6| D43 10/6| EL34  15/-| KT45 12/«/(5 Pin Bide|8-130 10/-/U403 15/~ X8G 5/-/6B7TM  7/6[63Q7UT 9/-26A0G 10/-87 12/-
A70D 17/8| D63 5/ EL85 18/6) KT65 12/-/Terminal) [8215VM 8/-/U4020  9/.|¥83 6/-{6BBG 5/-|83YG 8/~ "5].6 10/-/89 124
AC/PEN D433  10/-| EL37 18/8| KTG'! 12/6 18/6/3Ds 7/-UAR4L 114|414 6/«/6BAG  7/6/6857 Y5  10/-/117Z6GT
23/3/ DA41 10/6| EL38 18/6| KT71 12/8/PL33 18/-/8D20 8/-UR3L 10/~ Z21 6/ BGAG R1/-HTBG 10/- 12/-
AC/HL 15/-| DARLO 8/6! EL50 10/6| K'T74 12/6 M2 - [%Dhl 8/-(UBL21 18/6 731 8/6/6C4 5/-8UsG 9/6 154V 9/~

AC/ME 15/-| DC/HL 10/6| EM1 12/6 KT76 12/8 I'M ’A\ 7-8r2 9/-|UCH 11 18/6/Z63 718/HCo 6/-16U7G 8/6,164V 9/

ACP4 18/6| DC 8G 10/- 12/6| KTW63 5/6 M2 7-[8P1 12/6'UCLLL 14/6.7.66 15¢-18C6G 8/- 5UKG 8- 28D7 6/ ’OADDT

AC/SPT112/6| DD-PEN | ENS81 32/ KT741 - 1-mzuL12/ 8P4 (5 Pin UM34 18/~ Z90 12/./6L6 8/6 6VGGT 7/~ BOFY 7/-

AC/3G 10/8 18/8| EZ2 9/- KTZ63 7/- PM2M  §j.Met) 12/6 URIC 16/-128159 12/.6C8 12/-l6W7G  9/-(30LT 'ZPT 13/0

AC/62PEN | DD13s 16/6| EZ3 9/-| Liz 6/-PM3 9/ Sl’-lB 12/6/UR3 16/~ 4B130 12/ 6CBG  12/-((X5 8/-|30P4 TH
23/3) DD41  12/6| FC2 15/-| L21 6/-IPM3A  8/-[3P8 12/6/UU7 15/-]1A48 8/-/60H35 8/-8X5G 6/~ 16/8

AC/52 18/8| DD101 10/8| FC4 15/-| L4z 6/-PM4 §/-/BP'13 12/6|UUR  23/./145GT 8/./6CJ5 9/-16X6

12/
12/-1 202VPB

)
AC/SXV17 | DD207 10/6( FC13  15/-| L63 8/-PM4DX SP13C 12/8/UU30/250 (1A6 12/-/6D1 7/-18Y6 B/-348
8/6| DDG20 10/8| FCI13C 15/ LP2 8- 12/-|8Pr22  12/8 18/8{1C5 10/-{6 D6 576|645 8/6(35 13/-\ ’OSTHA
AC/TP 80/- DD4020 FWwW4/500 LP4 8/-PMSB  9/-[3P41  12/6|UU60/250 |1C5GT 12/-/6D8 8/6 624511225 |35A%

18/8
AC/THI18/8 10/6 8/6| LP220  8/-PMI2M 9/-[SP42  12/6(4 Pin) 18/611D8 10/-6L8G /6| 8/6135E 14/6 210DG 16/6
3 1778|3524  17/8[210LF 10/6

AC/VPI15/- DDL-4 8/6/ GT1C  8/§ LV136 10/- PM22A 10/ SPlaoP 12/8/UYIl 15-/1¥5  10/-|6F1
AC2HL 10/ DDT2  8/6| GTDAB 10/6| ME4L  12/- PM22D 10/-|BP 12/6UY31L  15/-/1F8G  10/-6F5G 11/- 3545 s/ 210VP
AC/2PEN | DDT'13 10/6| GTDAC 10/6| ME91 12/ PM21A 10/-| SP141 12/6(V914 12/-(1F6  10/-/6F6G 14/- 36 9/-

17/6/ DET1S 5/8| GU1 ~ 22/-| MH4  7/6/PM24M 10/~ 3P210 12/6/ VL8631 11/ 1F7 10/-6F7 7/-189/44  11/+/2158G 16/8
AC3  10/6| DH78  5/.|GZ32 10/ MH41 8/6PM25  10/-8P215 19/6 \’\184B 12/8JIGﬁGT 16/-61°8 7/-140 11/-. 20HPT
Acd 10/6.Du101 8/-|HI3 12/ MH41 PM202 10/-(8P220 12/6/VO4  12/8 12/.(61°8G 14/
ACS/PEN 16/- H30  12/6| (5 Pin) 14/6|PM220 10/-|8F1320 12/g) vra 10/- |lLB~l 10/./6F11

0/6 DLn 12/6| H42  12/8) MU4105  (PM241910/-/SP2220 12/6/V 2B 10/- 1146 10/-BF12 / 16/6
ACS/PEN- | DL82 12/6| H83  12/6 10/6(PP3/250 8/- 88210 12/8/ VP4 12/0 1LD5  4/-16113 11/- |41\l ba l2l-;z.40PT 16/8

DD 12/6|DL810 10/6] H141D 12/6 MHL4M 4/-/PP4 9/-IBT1l  12/6/VP4A 18/6/ILKE3  9/-6i'14 11/-141MHF 12/ 3 10/8

AG8 10/6( DN41 /8| HD24 10/8| MK PP5/40010/-[3U25 10/8/ VP4 11Q5 9/-6F1> 11/-41VMHL 12/- ;04 10/6
AGX2270 | DC20  10/6[ HP4101 (b Pin) 14/8[PP13A  9/-|BU2150 10/8/(5 Pin) 10/6/134 976132 8/8/41MLE 12/-3547  8/6

10/6| DC25 108 10/6| MKT4 PP35  9/-3UZI50A  IVPI3A 12/81W4 9/-16C6 6/64IMP  12/- 102/PEN A
ALL 8/8/ DS 8/-{ HP1106 (7 Pin) 14/ 3/-|41MPG 12/ 18/8

PP3521 9/ 10/8( VP22  8/6/1W4/350 6GGG
APP4A 8/86 DW2 12/6 10/6 | ML4 AGPT-10 0 10/4T4D 10/6(VI23 58 [}
APP4B 17/6| DW4/300 HP4115 ML8 7/8/PT230 T34 10/8/ VP4l 5/

16/8 0/8| MPT42 18/-‘(4 Pin) 8/-T40 10/6/VP102 10/6) 14/ 6G LT
ARPS8 5/6| EAB1  9/-| HL13 15/-| M8/PEN TDD2A 12/6/VPTA 10/6/2A3 8/8/6.15
ARTH?2 5/6| KB4 9/- HL14C 15/ (ﬁ Pin) 1216,(6 |'In) 8/-TLD1S 12/8 Vl"’N 10/6{2A5 8/6/6J5GT
A84120 12/8| EB34  1/8/ HL23 15/-| M8/P; PV30 8/-{TLD25 12/8|VR 9/-2D4A  8/86J7 5/-418TH 12/-/566 8/6
ATH4310/6( EBC3 18/8 HL41 18/-((7 l’m) 12/8/PY31l 15/~ TI13C 12/6 VR53 7/6/12D4B  8/g/6J3 LAS 8/ 42 11/-/615-3T 8/8
ATP4  5/-| BEBC33 5/.| HL41DD MB/PEN-4 [PY32 14/-/TH2IC 12/6/V 55 8/6/2D13 8/8|6J 44 T-12AHT JZMPPF |77-I 8/6

8/-41MPT 18/ 40

4/-[413IRC 12/~ (7 Hn) 18/8
11/-4IMTL 12/ 8/8
11/641MT3 12/~ lﬁlu 818
18/- 41MX P 12/- 565 8/8

GHG
1W4/500 MII}L:T

>
~
<
s
.
3
R

AW2 5/-| KBCS1  8/- 18/-/(7 Pin) 18/6PZ30 18/~ THB30C 12/8/V R58 8/8/2D13A  8/6/6J86 12/ 12AMT6GT 76
AW3 5/-| EBFI1 9/-1 H142DD llS/l‘EN B PENJVA/5 TH232112/6/VR75 8/ 2[)130 12/68{BK 6 8/ 12/[42MPT 11/ Bu 8/6
AWE 5/-| EBL21 18/6 18/- 18/8 15/-( 1122 12/6/VRY1  8/6/2- 22/.6K7 4/-!1‘.‘“!} 9/-\42/01‘ 17/6 87‘1 8/4
AZL 18/7| KC31 5/8| HL46 18/-| MBI4 | N-SVB I'TP2s  12/8|V KY2 4/86| 4/-11208 /- ‘UTDD 8/6
AZ2 18/7| EC50 8/-f HL133DD | (5 Pin) 12/6| |TP 26 12/6/VRI1E 4f- 95() 3f-
AZ1l 18/7| EC52 518 214- | MRy |PEN25 15/-<'PP)340 12/8'VR 138 9/6|6K 28 8- 12 4/6{423PT 11/- 1130 8/6
AZ31 9/8| HCB3 5/6| HL1320 21/~ | (7 Pin) 10/8 PEN36C T1"2820 12/6)V R 136 B/ H LS 18/6/12 27 7= 43 9/6/1701 8/8
AZ50  12/6| KCs4 5/8] HVR2 18/ MUL 8/-| 23/-TRES  12/8/VR137 8/-/BL7 8/6|12K7 5/={44 8/6'1!81 8/8
B21 15/-{ ECY0  13/-| HVR2A 4/-1 MUI4 8/ /PEN4ODD |TSP4  12/8/\V R505 8/6/4D1 B/-|8L7IG 6/6/12K8  11/- 4480  10/./2050 8/8
B38 15/ ECC31  5/6| 1IW/30 18/6| N 14 18/8 23/-TT4 l"/ﬂ]VRlO 530 |4THA I8 12/-[128AT 7645 1072061 8/6
Bgs 7/6 BCC32  5/6| K238  8/6) N1b 18/6/PEN44 23/- IT11 12/ 8/6/4TP 18/61123¢7  g8f-|15 10/-2101 (]

8/
8/-47E  10/-2151 8/8
8/6/17TMG 10/~ 2220TH
K8 12'417 7/6'60A5  11/- 18/8
N7c"r 7-{128K7  5/-558 11/-4066A  17/6
H 11/ 4687 0,

7-112317 B4 By
11/-[4687A 1078

BR201 10/- E(}Cﬂii 8/6/ K30@  8/8| N17 18/6/PEN45 18/- TT12 12/6 VTes 6/-4TPB

BB1050-50 'ECH3 18/6 K30K 8/¢| N41 17/6|PEN46 18- Ulg 9/8 VTH1 8/-4T8A
10/-| ELUBA 5/-| K4ON  8/8{ N108 18/6/PEN220A |17 8/6/VTI60  @/-l4T8pP 12/

BlLQDO 10/~ ECH35 5/« K50M l2l6 N145 1876/ 22{-U19 25/~ VT105  8/-5B/25/M
12/8) EE50 4/- K70B  12/6| NR54 18/8‘PI‘N~12822/ Uzl 8/-|VI109 6/ 18,

CIO 12/6| EFS b/-| K8OB 12/¢) O34B 7/-|[PEN453DD |U22 8/ VT119 8/-5U4G 12/-(128Q7

C5PENDD | EI'6 10/-| KBC32 10/6| 0A4 6/-v 22/ [U23 12/8/VT138  6/-5Y3 11/6)123R7 11/-‘61a3H/05
18/8/ EF8  18/8/ KB/Z 10/8| OC3 9/- PENA4 17/6/U31 8/6 VT202  6/-573 17/6/12887 12/8

10B  B8/6| EI'9  18/6 I\Cl 30 10/6| 0D3 8/-PENDD Us3 18/6/VT203  6/-|574 B/t .’3 18/6{127: T 11/ 7193 8/8

1: 'Hl“7

G200 B/8IERLL 18/8|KFS5 76 OM1  9/-13i0 (7 Pi(U3S  18/6/VUSS  6/.0A3  10/600 6/8/133 1 17475 g8
C23B  8/8/ EF37A 11)-| KK2  10/6|0Z4 /. 22/~U47 9. VULl 6/-6A%  10/66RY 9/~ 13VDA 9/-8012 1978
C36A 12/6| EF39  6/g KKA2 10/8) P2 7/-|PENDD  |U50  8/8/W21 0AB  10/6/6R7G 9/ 13135 8lug00s 15
CBL1 21/ EF50 5/ P2 4020 22/(US2  6/8)) Pim) 9/-6ASG 10/8FSAT  8)-|14HT 8/, 9002 1278
CL4 21/-| EF51 24 10/.| (4 Pin) 7/-{PT4  17/6/074 8f-lw2 AT 10/-168C7 7/-114N5 8)./Barreters

CY1 18/6 EF34 5/-| KT31 18/-| P220 8/-|Qr21 8/~ U768 8/4'(7 l’ln) 12/-/6A8GT 8/6/63F7 8/-'15A2 8/ 101-GEC

CY1C 18/8| EK2 8/6| KT33 10/-| P220A  9/-/QP22B 6/-(U81 12/-1 W3l 12/- 6AB5  8/6/68KFY  11/- 15D2 8/= 14/8
CY82 11/-| EK32  8/6) KT33C 10/- P240 B/-[QP25  12/8/Us4 15/-|WD40 12/-6AB7  8/6/63G7 8/~ 18 8/6/78 8/-11904-
CV1092 5/8| EL2 5/ KT35 18/8! P22A 7/-1QP230 12/6/U201  15/- ' WT40 18/-i8ACT 3/-183H7 8/-119 8/6:79 8/-IPnilips 14/-

TELEVISION TUBE BARGAINS | D_dN’T FORGET HARVERSONS | MODERN VALVES

108K 10-in. New & boxed, | FOR ALL YOUR PONENT

COSSOR 15/-, plus 6/- P. & P. 75K IO- Y com

in. New & Boxed, I5/-, plus 6/- P. & P. NEEDS

lon trap magnets Pto suit the above, 279, 3d.
& P.

We have vast stocks of ali

types of modern valves—
Limited advertlsmg space prevents us . .
from displaying all our stocks, but we All at bargain prices
REBUILT TV TUBES. We can supply all have almost everything that the home N
types and all sizes of quality rebuilt tubes at constructor is likely to need. It will pay Refer to our list in December 1961
very competitive prices. Write, call or | you to ask us first, our prices are very “Practical Wireless”, or write, call or
'phone for your requirements. favourable' phone for your requirements,
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HARVERSON SURPLUS CO. LTD. 5 iss, A

2 BAND SUPERHET CHASSIS 4 STATION PRESET
with Speaker ONLY £4.19.6 CHASSIS with Speaker
Plus 6/6 Post & Packing. ONLY £4.17.6

Plus 6'6 P. & P.

A compact, 4
station preset
mains  trans-
portable recei~
ver for opera-
tion from AC/
DC mains.
Two simple
controls, vol-
ume on/off and
4 position station selector. The latter is set to Light
Programme (Long Wave), Third Programme, Home
Service and Light Programme (Medium Wave), but may
of course be adjusted to alternative selections if required.
A frame aerial with throw-out extension is supplied,

A quality 4 valve AC/DC superhet chassis made by a world famous making this receiver ideal as a general purpose transport-
manufacturer. Long and Medium wave coverage, Fitted with a able set for the home. A fully smoothed power supply
cord and drum reduction tuning drive and at:racgive illuminated is provided from AC/DC mains input by a mains dropper
glass dial (size 6% x 24in.). Controls: Volume on/off, tuning and and a valve rectifier. The good tonal qualities are assisted
wave change. Tne receiver is self-p_owgred, gmploymg a mains by the provision of 2 quality Sin. speaker, which is ready-
dropper and a vilve rectifier. Chassis dimensions 6% x 9 x S4in. mounted on the chassis (this is easily detachable if alterna-
high. Supplied complete with a good quality 5-inch Io_udspeaker, tive positioning is required). Valve line up, UCH42, UAF42,
valves (UCH42, UAF42, UL41, UY4l), AC/DC mains input lead, UL4l, UY4l. This chassis (size 9 x 63 x 54in. high) is
ivory knobs, etc. supplied complete with valves, knobs, mains lead, aerial,
DON'T HESITATE, ORDER NOW! This unbeatable ete. |t is beautifully made by a famous maker, and is a
bargain is bound to sell out quickly at only £4.17.6, plus first-class buy at the rock bottom price of only £4.17.6,
6/6 post and packing. plus 6/6 post and packing.

A.M. RADIOGRAM CTHASSIS | HARVERSONS’ F.M. TU NER
" i %)h “ F.M. Tuning Head by famous maker.

f) i, Guaranteed Non-drift. ¥ Permeability
4 uning. % Frequency coverage 88-100
Mc/s. % OAB8| Balanced Diode Output.
% Two I.F. Stages and Discriminator.

Attractive maroon and gold dial
(7 x 3in. glass). % Self powered, using a
good quality mains transformer and valve
rectifier. % Valves used ECCB8S5, two
EF80's, and EZB0 (rectifier). % Fully
drilled chassis. % Everything supplied,

L

A chassis of distinction, by a famous
maker. Covering Lang, Med. and Short |
Waves, plus gram position. this chassis down to the last nut and bclt;'* Size of
l(SiZe 154 x 7 x 64in. high) imf:orpor::ites the § At last a quality F.M. Tuner Kit at a price Completedld‘uner 8ra): l?‘ x 5fin. % All
atest  circuitry, usin ully elayed ou can afford. Just look at these fine parts SO separately.

A.V.C., and negative feegdback. Controls: fyeatures which are usually associated Plus 8/6 P.P. and lns. £4°|9°6
Tone, Vol. On/Off, W/Change (L.M.S. and § with equipment at twice the price. Circuit diagram and illustrations, 176,
Gram), Tuning. Tapped input 200-250 v. : post free. = =
A.C. only. An attractive brown and gold NOW AVAILABLE 4 robusc cabinet
illuminated dial with matching knobs, § 1 -4e from heavy gauge metal which has been specially de-
make this one of the most handsome, B 4 hotze the abi EM. T B {fully finished in
in addition to being one of the best signed to house the above F.M. Tuner. Beautiully 1nished 1
wrforming chassis yet offered. Complet a choice of glossy hammer green, or hammer grey enamel, or
PEIO g sishreli ot enecs plete § o1 crackle. The front panel (illustrated) has holes for

Enztg' )"m:sb(f%Eﬁ;ﬁ:iﬁ?{;é‘fﬁ?ﬁ IEel;?i:' control spindles, and apertures for tuning dial and magic eye.
etc. OUR PRICE ONLY  £G '} 6 ¢ PRICE 25 /= P.&P. 119, (Front panel only 1076, P.P.9d ).

476 post plus & packing.

MAINS PORTABLE SOLDERING IRON F.M. TUNER

sPEcl AL OFFER Probably one of the most outstanding soldering instruments yet HEAD

produced, this iron has a detachable handle which can be placed

g over the bit and barrel, enabling it to be carried in complete

MIDGET 2 GANG safety even when hot. The provision of an extremely stable 30w

CONDENSERS element makes this ideal for transistor and all similar lightweight

Polystrene czsed, with buiit-in 3’&'{‘?“{’8‘;;- th::"fla";W&"‘P P.v.C. bag, with lead and plug.
y 5 5

trimmers. Size | x | x J%.ins.
Not used, but removed from
printed circuit boards.

MINIATURE EARPHONE WITH CORD -
SUB-MINIATURE PLUG AND SOCKET | Apermsaeiiey tuned

U NBEATABLE A deaf aid type earpiece of top grade quality. Gives an exception- | famous maker, sup-
VALU E 2 for ally crisp reproduction of both speech and music. Brand new and | plied without valve
9 = fully guaranteed. Twa types available. CR-5 high impedance | (ECC85) 18/6 plus
P. & P. I/- crystal, MR-4 low impedance magnetic. 716 Plus !!- 119 P. & P. Valve

. Either type. ONLY / P. & P. 816 extra.
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HARVERSON SURPLUS CO. LTD.

THE HARVERSON 6 TRANSISTOR

g

Introducmg

HARVERSON’S
Monaural Amplifier Kit

39/6

In response to numerous requests
from deughted purchasers of our
‘SUPER STEREO KIT" we have
E ced a “*MONA! AMPLI-
IER“ on siml..r llnes
* A UCL 32 valve pmvides a triode
amplitying stage, a pentode
outout stage (3 wans) enabling zood
amplification and sparkilng repro-
duzsion vo be gombined with nnysicax
comoactness (amolifier size, 7 x 3
x 5ttn. high),
% Modern cirouitry design, g00c
guam:v O.P. transformer (to matoh
Q) keep hum and distortion to
a low tevel.
% The controls, volume on/ot, and
tone, are sompiete with astractive
cream and gold knobs.
Y% The amplifler has a buiit-in tuily
smoothed oower supdly, using a good
quality mains reansformer ~ (A.C. ‘
malns only) and marai recniter, 2
% All you need is supphied inciading
easy Lo follow instrugtions which
guarantee zood reauits for the begin.
ner and expert. All ocomponents.
cnassts valve, Kknobs, eto.
ﬂrs ¢rade items by prominent
mu:umoturera

OUR PRICE
Plus 4/6 Post and Packing.

5in. LOUDSPEAKER TO SUIT 14/6 —FEX 1A
ALL PARTS SOLD SEPARATELY

TOCH4 ., oo ees V=
TOCT5 e e e 6

' oc78D e 66

BARGAIN MONTH FOR TRANSISTORS

POWER GETIS ... s s V=
OC36 ... .. GETIS (matched pr.) ... 16'6
GETI02.. . .. 76
“OCH5 vee eee e Bl= | XAIO3 . ., .. 8
OC7l wee sve o 5'= | PXALOY we e V6
PXA102 O £

e 1012

oC76 ... oo e 66

oc7s8 .. ove e 676 DIODE

OA81 ... e 3=
Please add éd. postage ior sach transistor.

TRANSISTOR SPEAKER

Woaestern Elactric 301 °r|2°? spalaker Size 24 x fin. deep.
p

SUPERHET CHASSIS—Iless Valves & Cabinet
Modern AC/DC chassis with printed =ircust and ferrite rod
aerial. Althouih not compietely built, the main componaents are
mounted, M. wave coverage, 4 valves {UBF89, UCLSE3,
UCHBI,  UYBS), Everything supplied except valvas and
cabinet. Wizh speaker and simple £3 6 6 plus 3’6
D=0 P. & P.

mscrucuons
COIL and TRANSFORMER SET FOR
TRANSISTOR SUPERHET
3 LF. Transformers, one oscillator coil, one driver transformer,
and wound ferrite aerial (Med., Long and aerial couplmg)
2876 compiets, post |/« 6 transistor printed circuit board to
match 8/6, post 9d. Cireuit diagram (/6 extra.

CONDENSER/RESISTOR PARCEL
50 mixad P.F, Condensers and 50 mixed Resistors. An assort-
ment of useful vaives. All popular sizes-—all new—ma must
for the serviceman and constructor 10/-
ONLY P. & P |

& DIODE SUPERHET KIT

A first class 2 wave band transistor
superhet in kit form.

% Printed circuit panel (size 8} x
23ins.)

% 3 Pre-aligned I.F. Transformers.

v Output Transformer.

% Sinch 5 Q Speaker.

v High gain Ferrite rod aerial.

% First grade G.E.C. transistors.

Y Car aerial socket.

v Push/Pull output.

All parts down to the minutest item

with simple instructions. ONLY
£6.19.6 753

Cabinet to Suit (if available) |
I15/- extra.

THE HARVERSON COMPLETE
F.M./VHF RECEIVER RIT £6 9.6

AT LAST-—A COMPLETE F.M

RECEIVER N KI!T FORM!

Spacially designed with the home

constructor in mind, this kit

enables the construction of a

tompletely self-contained V.H.F,

receivar, at fraction ol the normal

cost of comparabie equipment.

This is basically a quality sell-

powered F.M. tuner plus 2

separate audio amplfier stages,

and output transformer and

spaaker.

% F.M. Tuning Head by famous
maker.

Y Guaranteed Non-drift.

Y Permcability Tuning.

Y fraquensy coverage 88-1)C
Mazis.

% OAS8} Balanced Diode Output.

% Two IF. Stage and Dis-
criminator.

Yo Self powered using 1 good
quality mains transformer and
valve rectifier,

% Valves uysed ECC85 two
EF380's, ECL82 and EZ80
(rectifier).

Y Fully drilled =hassis.

% Good quality speaker.

% W2t designed output trans-
1ormer.

% Attractive maroon and goid
glass dial.

% Two output stages (using

).

% Everything supplied, down to
the sast nut and bolt,

* Compact siza,

Y% All parss soid separately.

OUR PRICE £6. I 9.6 g!uas‘ :,"\
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83 HIGH STREET,

MERTON, S.W.19

CHErrywood 3985/6

AMPLIFIER
KIT

A kit designed to meet
the exacting require-
ments of the audio
enthusiast, yet remain
within the price range
of the average construc-
tor. A stylishly finished
monaural amplifier with
an output of 14 Wartts
from 2 EL84's in push
pull. Super reproduction
of both music and speech
(Frequency response +3dB ¢/s-60 Kc/s with negligible hum.)
Separate inputs for mike and gram allow records and announce-
ments to follow each other and make this amplifier ideal for
smalt halls, youth clubs, etc, Fully shrouded Ultra Linear
output transformer (to match 3-15Q speaker), and fully
shrouded mains transformer (these alone are worth over
£3.10.0). 2 independent volume controls, and separate Bass and
Trebie controls are provided, giving good lift and cut. Valve
line up 2 EL84's, ECCB83, EF86 and EZ80 rectifier. All parts down
to the last nut and bolt, including valves, knobs, heavy gauge
metal chassis finished in glossy hammer green enamel, mains
and output transtormers finished to match.

P. & P. 6/6 (simple instruction
ony £6.19.6

14 WATT HI-Fi

QUALITY RECORD PLAYER
AMPLIFIER KIT

A top quality record
player amplifier in
kit form. This am-
plifier (which is used
in a 29-gn. record
player) has a printed
circuit and has an
internal fully
smoothed power
supply (input AC/
DC Mains) using a mains dropper and contact cooled
rectifier. A flying panel is supplied accommodating
BASS, TREBLE AND VOLUME — ON/OFF
controls. 2 valves (UL84 and UF89) and linear out-
put transformer give crisp reproduction from all
records at 4 watts. Qur price for the complete kit
of parts (including valves) ONLY
plus P. & P. 6/6. Simple instruc- 59 6
tions 1/6. (Free with kit).

booklet 176, free with kit).
SUPER TABLE RADIO
CABINET

A very fortunate
purchase allows us
to offer this quality
table radio cabinet
for only 1816 (this
cabinet cost the
manufacturers 35/-
each to make). The
positions of the controls make it ideal for housing
our 6 TRANSISTOR SUPERHET KIT described

opposite. Beautifully finished in walnut and
tygan. OUR PRICE I 8 6 Plus 1/6
ONLY P. & P. ins.

SUPER STEREO KIT
MK. Il

A kit of ready-built units only
requiring interconnection. Compris-
ing two midget 3W amplifiers, push
button switch, transformer, control
unit (bass, treble and vol.), power
pack, two speakers, indicator light
valves (ECL82, EZ80 range), and
comprehensive instructions.

£3.19.

Plus 6/6
P. & P.

-

VALVES

L S

SPECIAL OFFER...

E.M.1. 4-speed
Player and P.U.

IN KIT FORM

ex-manufacturers’ parts to make a

6 TRANSISTOR RADIO

Special offer. Limited quantity only of new

transistor 2 wave band superhet chassis.

- P a— -

WE HAVE 20,000 IN STOCK—ALL AT BARGAIN PRICES, See our list
in December "“Practical Wireless
Dan't miss our bargain OBSOLETE

» write, phone or cali for your requirements
VALVE LIST—turn back to page 878

- gy e
TAPE DECKS
B.S.R. Monardeck (single speed) 31in. per sec., simple control,
uses 5%in. spools. £7.5.0, plus 5/6 carr, and ins. (tapes extra).
COLLARO STUDIO DECK £10, plus 576 carriage and Ins.

(tapes extra).

PLESSEY SPEAKER
8 x 5 inch 8Q Speaker.
Large Pot .........12/6, P.P. 176

CRYSTAL MIKES
6 | T.S.L. Stick Mike..ooueeeers 2216
ACOS (latest madel)......18/6

8%in.
turntable. Low flutter
performance 209/250V

Heavy metal

shaded motor with
tap at 80Y for ampli-
fier vatve filament if
required. Turnover
LP/78 head.

PRICE 89'é
Plus 4/6 P. & P.

Ideal for portable or table radic. All parts
including  transistors, ferrice aerial,
printed circuit, etc., but EXCLUDlN?
speaker and cabinet, P. & P,
Few Only. £4.19.6 216
Simple instructions 176 (Free with kit).

SPECIAL OFFER
54.in LOUDSPEAKER SILKS
Heavily woven in ivery and gold. Original
price 35/« per yard length. OUR
SPECIAL PRICE, 1376 per yard length.
P. & P. i/6.

I EIRSTEREO PUSH-BUTTON
MONAURAL AMPLIFIER TRANSISTOR SWITCH

A 5 valve HI/FI amplifier with A 3 push-button ey

:vrvau:ic:ne‘d sotf,::?‘/tm;n::::l :Zr |specially designed for transistor
channel, provision for bass and radios. Button functions PI‘O‘;
treble speakers on each, vided are on-off, long kan‘
Volume and tone controls fitted medium wave. The back o
both channels. All housed in switch is also equipped with a
stylish bluejgrey metal case, rack for mounting a Ferrite

with gold finished _ knobs Aerial. Easily worth 15/s,
and Pius 4’6 OUR PRICE ONLY
trimmings. £9.19.6 P2 P, F. & P, 1., 516
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832 PRACTICAL WIRELESS February, 1962
indivi 1 PENE5 6/6 UU9  5/6  6AC7 3/~ | 6SN7GT 46 | 58 6. | 7193 19
LA e e ey PEN220A - | U4l 6. | 6AGS 376 | 65Q7 6. | 55 o | 6475 5.
checked and guaranteed PENDD/ UY85 616 | 6AG7  6&/- | 6SS7 4. | 75 8. | 8013A 25/-
V A L V E S 1360 976 | VP23 36 | 6AJ7 4’3 | 6V6G_ 516 | 76 5'- | 8020 6/~
PL8I 9/- | VP4l 5/6 | 6AKS  S5'- | 6V6GT 6. | 77 6/- | 900t 46
ACSPENDD | EAC91 46 ) EMd+ 9 | pL82 8/- | VR78 4’ [ 6AK7  8/- | 6X4 5. | 78 77- | 9002 576
4. | EB34  1'6 |EN3I 22/6 | PL83  7/9 | VR99 8. | 6AM6  6/3 | 6X5GT /6 | 80 6/3 | 9003 [18
AL60  6/-|EB9I 39| EP7I 6’6 | PTI5  10/- | VRI05/307/6 | 6AT6  5I- | 6Y6G 8 | 82 8/- | 9004 4l.
AP4 4/- | EBC2I 8- | EP72 5. | PT25H 776 | VRI50/307/3 | 6AQS  7'- | 624 8- | gv3 12/~ | 9006 4.
ARS8 5/-| EBC4l 79 | ESU208 8/- | PYD7  7/6 | VT4C  25/- | 6BA6 6. | 7B7 716 | 84 3 | cathode
ARDDS 2. [ EBC%0  5/- | EYSI| 8/- | PX4  19/. | VU39 4l | 6B8 516 | 7C6 7'- | 85A3 {5 | RIUT i pes
ARP3  3/- | EBCII 3'9 | EYB6  8/- | PX25 10r- | VUIII 373 | 6BBG 276 | 7C7 66 | 89 6. | 5gp| 35/,
ARP4 376 | EC52  8/-|EY91 3% [ PY83  7/3 | vX3138 12/- | 6C4 316 | 7H7 '3[ 210LF 3. | 5cp| 4216
ARPI2 2/9 [EC70 10/~ [ EZ40  7'- [ PYBO &9 | wW3i 7'- | 6Cs é- | 7Q7 7. | 210VPT 5FP7  45/.
ARP2I 36 |EC90 10'- | EZ41  &/9 | PYS) 7. | Y63 5.1 6C6G 413 | 7v7 5. 7pin 26 | 78p7  401-
ARP24  4/6 |ECCBI 5'6 | E280 6/6 | PYS2 8- | Yes 8/- | 6C8G  5- | 7Y4 6. 1 250TH  £9 | |2DP7  601-
ARP34 56 |ECCB2 66 1 EZ81 &9 | QP2 é/- | Z3| &'~ | 6D6 46 | 724 66 | 2748 3 | EVisge
ARTH2 7'-1ECC83 7'-| GL450 10/- | QP25  §/3 | |A3 3~ | 6F6 7' | 8D2 26 | 3508 8l (O9]) 55/-
ATP4 219 | ECCB84  7/. | GL464A 10/- | QS75/20 &/9 | IASGT 5/ | ¢F6G = 4/~ | 9D2 3. [ 393A 15/~ | vCR138 300
AU 3-|ECCBS  7/9(GZ32  95- | Q595/10 6/9 | ICSGT 716 | 6F8G 616 | 12A6 5/~ | 705A  17'6 VCRI139A
AU4 8- 1ECCO1 4| HL23 6/ | QS108/456'9 | IDBGT 6/- | 6F12 416 | 12AH7 7'~ | 7158 9776 357,
AW3 4. |ECF82 816 | HL23DD 8/. | QVO4/7 12/6 | 1E7G _ 716 | 6F\17 716 | 12AT7 516 | 7174 86 VCRX258
AZ3l 8- ECH42 76 | HYR2 12/6 | QVO05-25 5/- | 1G6GT 12/ | 6G6G 3% | 12AU6  91. | 801 6 | (With scanne
BL63  &/. | ECHBl 7/9|KF35 S5/ | R3 8- | ILD5  3/6 | 6H6M  2/- | 12AU7  &/- | 803 226 | ing coil) 45/
BS4A  5/6 | ECL80 8/- | KRN2A 19/ | R3/10  4/- | IR5 6/- | 6)5 36 | 12AX7  7'- | 804 55/. s
BT45  40/. [ECL82 9/-|KT3l 8- R10 126 | IS5 59 | 6J5G 3. | 12€8  3/- | 805 30/- Tubes
BT83  22/6 | EF22  7/3|KT32 8- | REL2I 25'. | 1T4 4l | 6l6 43 ) 12El  22'6 | BOTAMERS!- |  Tubes
BT9B  25/- | EF36  3/6 | KT33C 4/9 | RK34 276 | Iw4 & | 6)7G 5\ 12He 20. | 807BR 51 | SIS sor.
CVS4 5o EF37A  8/- | KT44  &/3 | RX235 10/. | 2A3 8/ | 6K6GT 6/6 | 12)5GT 376 | 808 8/- .
Cv264 35/- | EF39  4/3 KTWeé2 7/6 | sp2 4'- [ 2A5 8- | 6K7G_ 2/3 | 12K7GT 4/6 | 810 80/. Special
CY3l  T/61EF50  2/6 [ KTW63 6/6 | SPI3C 476 | 2A6 V- | 6K7GT 419 | 12K8M 9. | 813 67'6 Va'vas,
D4l 313 | EFS4 33| MH4 316 | sp4) 216 | 2034 216 | 6K8G 59 | 12SA7 776 | 815 40!, | 2)31 45,-
D77 4/3 | EFSS 6/- [ MH41  50. | spe| 2/- | 2D21 6/- | 6K8GT 8/3 | 125C7 4/6 | 8l6 301- | 3A/1481 sHb
DA30 12/6 | EF70 4/ [ ML4 4/« | 5Tv280/80 2D4A  4/- [ 6KBM 816 | 125G7 66 | 826 10/. | 723AB  45/.
DAF86 8!-| EF73 6/- [ ML6 15 12/ | 2X2 4. | 6L5G 6/- | 12SH7  3/- | 829A 30/ | 725A 30,'-
DAF9I /- | EF80 576 | MS/PEN 6/- | 5U2150A 4/9 | 3A4 5. | 6L6 9/- 1 12807 &'-| 832 I5/. | 726A 27,6
DETS I5/- [EF85  &/10 | NT37 T4l 71- | 387 5/- | 6L6G 66 | 125K7  4'- | 8324 350. | 931A B0
DF72 76 | EF86 97- | (4033A) 10/~ | TH41 8/- | 3824 8/- | 6L34 476 | 12SL7 71 | 843 716 | ACTé_ 200/-
DF9! 331 EF89  7/9 | NUI2  5/- | TP25 5. | 3e89 6N7G_ 5/9 | 12SN7 _ 8. | 866A 1276 | ACTI7 75;-
DK96  7/3 | EF9I 3/6  OB3 Ve [ TTIH 3. 8898) 607- | 6N7GT 6/- | 12Q7GT 4/6 | 872A  35/. | ACT25 40/.
DF96 8- |EF92  4/6 | OC3 5/- | TZ20  16/- | 3Q4 6/- | 6Q7G  &/- | 12SR7  &/- | 930 8. | Cvé9l 0
DL92 /-] EF9S 776 | OD3 5/- | UI7 5/- | 3Q5GT  9/- | 6R7 8- | 1ISD2 6/ | 954 2/. | KR3 45,-
DL94 6. [EL32  39({0z4 5 [ uis 5. | 354 5/- | 6SA7 6/- [ I5R 5'- | 956 2/. | Ls78 30,-
DL96 8- | EL33 8/- [ PCCB4 7/ | U27 8- | 3v4 6/- | 65C7G_ 5/6 | 20A2  7'6 | 958A  5r- | V1924 226
DX25 9/ EL3S 8/3 | PCC8S 8/3 | Us2 5/. | 5T4 9. | 65C7GT /- | 2186 9. | 1616 3. | VX7110 15/«
El1232 5/6 | EL41 8/3 | PCF80 7/ | UCH42 7/6 | 504G 5. | 6sG7 5. | 30 5. | 1619 5. | WL417AI15/-
EI323 25/- | EL42 9/-| PCF82 8- [ ULII  5/- | 5V4G  8/- | sH 5/- | 35L6GT 8- | (625 6/« | Current
El436  3/6 | EL84  7/6|PCLB2 86 | ULI2 5 [ 5Y3GT ¢/ | 6sH7  4%6 | 35T 30'- | 1626  4/6 | Production
EI524  6/6 |EL8S  10/- | PCL84 9. | UL4I  71. | 523 816 | 6SI7GT 59 | 35Z4GT 7/- | 1629  4/6 | 31/170/E £35
EASO 116 | EL9I 7'6 [ PEN25 416 | ULB4 716 | 5Z4G  8/- | 6SK7 513 | 37 4/- | 4120 4/- | 3)/192/E
EABCBO 7/31EMB0  8/-1PEN46 5- | ULes 7. | gAB7 4/ | e5L7GT #/s | 38 4'- | 6064  loI- £37.10

AND MANY OTHERS IN STOCK, INCLUDI
below 107, |/- P, & P. 2/6 over 10/-,

FREQUENCY METER BC221 TECH-
NICAL MANUAL 227/6.

. Orders over £3, P. & P. free.

FIELD TELEPHONE TYPE «“L”
Excellent guaranteed condition, £85.5.0
per pair, carriage paid.

B.P.5 TRANSRECEIVERS. Specially
built for Parachutists during the war. Re-
ceiver superhet Transmitter crystal
controlled. C.W., and phone. 2-8 Mc/s.
829 valve as output. 60 w. on C.W. |5 w.
on microphone together with mains
power pack 120/220 v, Two rotary conver-
ters to work from 12 v, battery, micro-
phone, key and dipole aerial. Price £15.
Carriage 30/-.

RECEIVER TYPE BC342. 110 v, A.C.
1.5-18 Mc/s. £22.10.0, carriage 30/-.
RECEIVER TYPE BC312. As above but
12 volt battery. £22.10.0, carriage 30/-.
R109 RECEIVER. Covering 2-8 Me/s 6 v.
D.C. with set of spare valves and carrier,
Brand new in original packing case,
£6.18.0, including delivery in U.K.
VIBRATOR UNIT. 12v./160v.35 mA,
Exceedingly well filtered and smoothed.
Excellent for car radios. Inciuding one
6XSG valve and vibrator 17/6. P, & P. 7/~
MARCONI! SIGNAL GENERATOR.
TF144G. 85 kefs, 25 Mcfs. Made up to
new standard. £70 delivered free.
SPECIALLY BUILT POWER PACK
for TC5 Receiver. 230 v. A.C. mains, in-
cluding 6X5GT valve, £3.10.0. Carr. 5/-.
TELEPHONE HANDSET, scandard
G.P.O. type. New I2/-, P. & P, 1/6.
YACUUM CONDENSER. 32,000 v.
SOpF. 12/6 P. & P. 3/6.

AR 88's. Completely rebuilt with new
PVC wiring. Type D" £75; Type “L" F £70.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS
I.F. Transformers. Ist, 2nd, 3rd, 4th
(for type D), 12/6 each or complete set

of 6, 60/-.

I.LF. Transfs. Crystal Load, 12/6 each.
Plates escutcheons (for D and LF),
15/« each.

Dials (for type D), 10/- each.
Logging Dial (for D and LF), 10/- each.
Filter Chokes (for D and LF), 2276 each.
Output Transformers (for LF), 30/.
each.
Antenna Trimmers (LF and D), 276 each.
Filter Condenser 3 x 4uF, £2.10.0
Condensers:

3 x .25uF (D and LF), 2/6 each.

3 % .01uF (D and LF), 2/6 each.
RF Antenna inductors (D and LF),
7'6 each.
Mains Transformers (LF), £3 each.
Small Trimming Tool, 7/..
Small Mica Condensers,
values, 176 each.

various

Instruction Manual for ARSSD, ¢,

19 SET OWNERS. To increase output of
your set 6 to 10 times use RF Amplifier
No. 2 with built-in rotary converter for
12 v, input. Four 807 valves output.
Simple connection with transmitter,
Fully tested condition, £9.15.0, including
necessary connectors and instructions.
Carriage and packing !5/-.

I P.C. RADIO L7TD.

170 GOLDHAWK RD., W.12
Shepherds Bush 49446

NG CATHODE RAY TUBES AND SPEC
C.0.D. 2’6 extra, Overseas Postage extra at cost.
POWER SUPPLY UNIT.

IAL VALVES. All U.K. Orders

lnput 200/

250 v. A.C., 50 cycles. Output: {1, H.T.280,

/
350 v. 300mA smoothed; 2, M.T. 150/200 v.
40mA (positive earthed); 3, L.T. 18/25 v,
4 amp. D.C. smoothed %_negative earthed).
2 relay switching, H.T. & M.T,, safety
switch fuses on A.C. and all D.C. Two
523 for H.T., one 6X5 for M.T., Selenium
rectifier for L.T. Ideal for Ham trans-
mitters.  Waight 45 |b. Dimensions
14 x 84 x 18in. Price £12.10.0 including
valves. P. & P, 25/-.
R209 RECEPTION SET. A {0-vaive
High-Grade Super Heterodyne Receiver
with facilities for receiving R/T (A.M. or
F.M.) and C.W. Frequency 1-20 Mc/s.
Hermetically sealed. Built on miniature
valves and incorporating its own vibrator
power supply unit driven by a 6 v, battery
(2-point connector included). The set
provides for reception from rod, open-
wire or dipole aerial with built-in loud-
speaker or phone output. Owverall
measurements: Length 12in., width 8in.,
depth 9in. Weight 23 Ib. In as new,
tested and guaranteed condition £23.10.0,
including special headphones and supply
leads. Carriage £].
SUPPLY UNIT RECTIFIER No. 2i.
Fully sealed enabling all sets built for 6 v.
(R209, R109, etc.) to work from A.C.
mains, Input 90-260 v. A.C. (Taps at 10 v.
intervals). Output excellently smoothed
up to 10 amps with meter indicating
exact output voltaje. Measurements:
12 x 9 x |10in. Price £8. Carr. and p. 15/-.
FAMOUS T.17 CARBON MICRO-
PHONES. £25.0, Post & packing 3/6.
CARBON INSET MICROPHONE,
G.P.O. Type 2/6. P. & P. /6.
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STERN'S MULLARD

Designed by MULLARD—presente

COMPLETE KIT OF PARTS
MULLARD “5-10" MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-amplhfier with
which undistorted power output of up to 10 watts s ob-
SPECIFIED COMPONENTS AND NEW
MULLARD VALVES, including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultra-Linear
PARMEKQ or the PARTRIDGE Output Transformer.
COMPLETE KIT OF PARTS

(AIIAR MElIK}) OutputlTrans.).

ternatively we supply
ASSEMBLED and I'ESTED. £11'10'0

MULLARD’S PREAMPLIFIER
TONE CONTROL UNIT

Employing two EFS5 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also per-
fectly suitable for ether makes.

PRICE COMPLETE £6 6 o
KITS OF PARTS b ASSEMBLED AND
Supplied strictly to MULLARD’S S|
@ Equalisation for the latest R.1.A.A. characteristics.
@ Input for Crystal Pick-ups. and variable reluctance magneti:
@ Input (a) Direct from High Imp. Tape Head. pe £
® Sensitive Microphone Channel. ® Wide range BASS and TRE
— e e . — . — A a—
COMPLETE MULLARD “5-10” A
The popular and very successful complete +45-10"" incorporating Con-
trol Unit providing up to 10 watts high quality reproduction. Only
Specitied Components an: LAR ]

d new MUL D VALVES are
supplied including PARMEKO MAINS TRANSFORMERS
%nd choice of the latest PARME

KO or PARTRIDGE
LTRA-Linear Ounput Transformers.

K] S

EITOF £11.10.0 O 4%iten . £13.10.0 Mg
H.P. Dep. £2.8.0, 12 months at 17/-, Dep. £2.14.0 12 months at 18/10
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.8.0 extra.

THE IDEAL AMPLIFIER FOR A SN
INSTALLATION PROVIDING
OF PARTS £7.10.
plus 6/6.carriage an
nd 8 months at £1.0.0.
CATION including
and a PARMEKO
TRANSFORMER.

STERN’S INTER-COMM
EABY ALARM

A small versatile Unit employing the new
MULLARD ECLS8G valve and designed to
provide two (or three) way conversation
up to extreme distances. Operates from
A.C. mains 200 to 350 Volts.

PRICES . . . MASTER UNIT
and ONE EX'TENSION

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0
Consists of a MASTER UNIT, size only 8% x 52 x 6in. and ONE EX-
TENSION (a second extension may be added to any time). The
Master Unit incorporates switching and power supply and with the
chassis completely isolated from the mains 1s operated in absolute
safety. Cases covered in quality leatherette.

p»

TP

ou

ARMSTRONG RAD!OGRAM CHASSIS

FULL RANGE IN STOCK, please enclose S.A.E. for
descriptive leaflets

STEREO 12

(MK. 2)

(Ilustrated)

£44.15.0 ;
Eep‘o‘slt: £9.0.0, 12 months

The most completie chassis
ever produced, combines
AM and FM Tuners, a
Stereo Control Unit and two High Fidelity Amplifiers in one
compact unit, provide a total of 16 watts far both mono
and stereo. Other leatures include: inputs for tape
recording. piay back. pick-ups and stereo radio (should this come
sbogr.i'i separate wide range bass and treble controls and balance
controil.

STEREO 55 £33.15.0

Deposit £6.15.0, 12 months at £2.8.6

A junior version of the Stereo 12 Mk. 2 providing ten watts output.
five watts irom each amplifier and covering the VHF and Medium
wavebands.

PRACTICAL WIRELESS

DESIGNS

d 0y S1LKN'S stricily to specilicalion

INCORPORATING PARTRI
TRANSFORMER, £1.6.0 S

TESTED £8'0'0

PECIFICATION and incorporating: l

¢ types.
(b) From a Tabe All;npuﬂer or Pre-Amplifier.

MPLIFIER

. - f— — ——— o — o—
COMPLETE MULLARD *3-3”
EXCLLLENT
3 WATTS OUTP
OR_A
and TESTED
d insurance) H.
Complete to MULLARD'S SP
Mullard valves T —
ut b

883

COMBINED ORDER
PRICE REDUCTIONS

() The KIT OF PARTS to build both
the “5-10'' Main Amplifier and the
%;v};alvg PR&}-I;O g Il‘lzTROL UNIT

.p. Dep. .7.0 an
months al £1.2.8.......... £1 5-1 5-0
e “5-10" and the 2-stage PRE-
3 &S?BE(];JBLg%Zand 'ESTED

H.P. Dep. £3.16.0 an
months at £1.7.8 £1 8-1 8.0
with PARTRIDGE O/PUT TRANS-
—

FORMER £1.6.0 extra
—in . i " .
RECORD PLAYERS
The lLatest Models are in stock,
y at reduced prices,
For lllustrated Leaflet,

DGE OUTPU

l
T
EXTRA.
(
(
|
(

THE (iARl}gAlH) “AUTO-

§L.1M” 4-speed Autochanger

with Crystal Pick-up .. £8-1 0-0
i C"LLAR"EC“(')'IUINII(’)II}AY 4 SPEED

SINGLE R RID -

E[‘{ with separate Crystal £3-1 5-0

Pick-up Carriage and Insurance 5¢-
Above Pick-up separately for £1.6.8
The NEW COLLARO (60 4-speed
Autochanger unit with

Studio ‘O™ Pick-up

The F.M.I. 4-speed Single Record
Player with crystal Pick-
up co
Ald.
ith

.k Controls. I

Pl

B.S.R. MODEL U A 4-speed
mixer Autochanger
Crystal Pick-up ...... £7'1 o'o
A:_lli_i}‘abl(t)é l}{ac‘?rporat}me the B.S.R.
STERE! ck-up, play
L.P. and 78 Records ...... £8'1 3'1 o
GAI{I{P.II\RD é\tlé)}in;l{. hTA/MI(" 4~
speed ayer e .
output Crystal Pick-up.. £8-1 0.0
GARRAI}D l\ld()l)[g.{ ;l(‘?lo. Auto-
changer 4-speeds. g
output. Crystal Pick-up.. £1 0.1 o-o
Carriage and Insurance on each above
5/- extra.

— — — — — -

CASH OFFER

— o p— — a——

TALL HIGH QUALITY
REPRODUC-

urT
SSEMBLED £8.1 9.6

P. Terms: Deposit £2.0.0
ECIFI-
This very attractive PORTABLE AM-
PLIFIER CASE together with a good
gquality GRAM AMPLIFIER and a
matched P.M. SPEAKER.
ALL tor ONLY (Plus 7/6 Carr
£8.7.6 L e,

SPECIAL

The Amplitier consists of a 2-stage de-
sign 1ncorporating 3 modern B.V.A.
valves and has separate BASS and
TREBLE CONTROLS.

The Portable Case will also accommo-
date almost any make of Autochanger .
and 16 attractively finished n Mushroom Grey Rexine.
WE ALSO SUPPLY SEPARATELY— . £4.2.6
(a) The 2-stage (plus Rectifier) AMPLIFIER 23 1-7-6

(b) The PORTABLE CARRYING CASE
(¢) 6tin. I".M. SPEAKER 18/0. Carriage and Insurance 4/- extra.
e e — — — ————— — — — == =
MULLARD FOUR CHANNEL MIXER UNIT

Self powered with Cathode e s s

follower output, _ Incorporates
Two inputs for MICROPHONES
One for CRYSTAL PICK UP and
a tourth for RADIO or TAPE &

Complete Kit of Parts

Assembled and Tested £10.0.0
TERMS: Deposit €2 and 12 months at 15/-

MODEL 1,L. one microphone Input matched for moving coll or
{_Ribbon Mike. £1.17.0 eXirey, o o e o = o m — =

JUBILEE MK. 2 £31.15.0
Deposit £6.7.0 12 months at, £2.6.7
A Hi-F1 mono chassis givibg eight watts push-pull output and
covering VHF, medium and Tape recording and play
back inputs.

{
{
(
(

long bands.

AF208 £23.15.0

Deposit £4.15.0 12 months at £1.14.10
ut and covering the full
ng and playback inputs.

An AM/FM chassis providing 5 watts outp
VHF and medium wavebands. Tape recordi

STERN RADIO LTD.
109 FLEET ST., LONDON, E.C.4
STREET 5812f3f4

Tetephone: FLEET
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There are no better
value-for-money Tape
Recorders on the mar-
ket—if you can't call
and hear them send
S.A.E. for tully des-
criptive leafiet.

EACH MODEL INCORPORATES
THE MODEL HFITR3

ME.Il TAPE AMPLIFIER
{Described below)

For truly “Hi-Fi" Recordings

MODEL GR3/S 1ncorporates the COLLARO
“*STUDIO” TWIN TRACK 3-speed Deck, operating

at 1i-in., 3Hn. and THin. speeds...................... Each price quoted pro-
H.P. Terms: Deposit £7.18.0 and 12 months at £39'10-0 vide for %he COM-
S PLETE RECORDER
MODEL TR3/MK.VI 1ncorporates the Now inciuding  CRYSTAL
TRUVOX Mk. VI TWIN TRACK 2-speed Tape Deck £44 o o MIC_ROPHONE and
operating at 3iin. and 7}in. speeds.................. LA ] 1,200ft. Spool of Tape.
H.P. Terms: Deposit £8.16.0 & 12 months at £3.4.%.

The MODEL HFG/2R | THE ‘ADD-A-DECK’
PORTABLE Incorporating

GARRARD “MAGAZINE”
TAPE RECORDER TAPE and the MATCHED
(Orlginal Price £33.0.0) ! G2P

FOR ONLY 22 gns. PRE-AMPLIFIER

Supplied on ONE CHASSIS (as{1l-
H.P. Dep. £4.14.0. 12 months at

ustrated) READY 18 Gns
g " E .
£1.13.9. (Carr. and Ins. 10/- ertra). FOR USI
Incorporates ~THE ' LATEST | (Carr. & Ins. 10/- G
GARRARD “MAGAZINE" TAPE rice includes Garrard Magazine ;
DECK and a HIGH QUALITY and a 4in. Spool Double Play Tape g
AMPLIFIER which is entirely | H.P.Deposit £3.16.0, and 12 months at £1.7.8.
based ob the very successtul MULLARD Provides complete tape recording factlities and
TYPE_“A" DESIGN and specifically designed to operate through the pick-up sockets of
developed to oberate the GARRARD DECK. Price INCLUDES | the standard type of RADIO RECEIVER or un AMPLIFIER,
SUPPLY OF THE GARRARD TAPE MAGAZINE and 4in. SPOOL ‘rom which really first class reproduction is obtained. It con-
of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder sists of a Twin Track Deck connected to the Pre-amplifier and'oper-
operating at 3tin/sec, speed and providing up to 1 hour 10 mins, | ates at 3iin/sec. speed providing up to 1 hr. 10 mins, playing time.

playing time. Truly ‘‘Portable”, weighs only 22 Ibs. Outstanding
BUILD A HIGH FIDELITY

features are excellent performance and simplicity of operation.

ADD “HI-FI"” TAPE RECORDING TO YOUR
EXISTING AUDIO INSTALLATION WITH

RECORDER
{ LIKE THIS

MULLARD TYPE ¢
TAPE PRE-A_.\IPLI["IER—

for £35.0.0
Deposit £7.0.0

ERASE UNIT
12 months at £2.11.4

The “‘HI-Fi" hink to add full tape
High
FOR THIS WE SUPPLY

recording facilities to ig
Fidelity home lnsballntions.PIn-

% Complete Kit of Parts to Build
the HF/TR3 Tape Ampliﬁer.

corporates FEROXCUBE POT *
CORE PUSH PULL OSCILLATOR and 3-speed treble equalisation
by FEROXCUBE POT CORE INDUCTOR FOR_WEARITE-
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep-
% The New Collaro *“Studio”
Tape Deck.
% Portable Carrying Case (as
illustrated).

arate power Supply Unit.

KIT OF PARﬁTS 1t £2.16.0 OR ASSEMBLEDD 1t £3.8.0
€ P0S| . N epOSs] . 8.

£14.0.0 12 mths. at £1.0.68 £1 7.0.0 12 months at £1.4.11

(Excluding power unit £11.15.0 and £14.10.0 respectively.)
“SPECIAL COMBINED ORDER™ PRIGES

The COLLARO “Studio” Deck with the Model

“C" Preampilfier and POWER SUPPLY UNIT £29 10 o

ASSEMBLED AND TESTED .......... . ....... . - 3

(a

~

Deposit €5.18.0. 12 monthly payments of £2.3.3
() As above bug the TYPE “C' Unlit 4 £26 10 o
UNIT supplied as COMPLETE KIT OF PARTS 0 g
Deposit £5.6.0. 12 monthly payments of £1.18.10
(®) The TRUVOX Mk.VI Deck (incorporating Psuse
Control and Rev. Counter) with the Mode} °'C™
PREAMPLIFIER and POWER UNIT ASSEM-
BLED AND TESTED ......... DE ot ac oy or oo
- Deposit £2.0.0 and 12 months at £2.11.4
(@) As above but the Model “C" PREAMPLIFIER
and POWER UNIT supplied as a COMPLET
KIT OF PARTS ............ 08¢ 555 0 0o o oo dd
Deposit £6.6.0. 12 monthiy payments of
() The BRENELL Mk.V Deck with the Model ‘G
MPLIFIER and POWER UNIT. AS-
SEMBLED and TESTED ...... r B a0 b el
Deposit £9.4.0 and 12 months at £3,7.6
() As above but the Model “C* PREAMPLIFIER
and POWER UNIT supplied as a COMPLETE KIT
OF PARTS ..... . 0ol do
Deposit £8.12.0. i2 th vments ot £3.3.1
®) Tre WEARITE MODEL ‘4" DECK with AS-
SEMBLED and TESTED Model “C" PRE-
AMPLIFIER AND POWER UNIT incorporating
WEARITE HEAD LIFT TRANSFORMER, Etc.
Deposit £11.4.0 and 12 months at '£4.2.1
(Carriage and Insurance on above is 10/- eztra.)
S s e . . mme s . — — o o p—

HF/TR3 MK.H TAPE AMPLIFIER ? P

£35.0.0
£31.10.0
£46.0.0
£43.0.0

£56.0.0

(Mullard Type “A" design)
A very high quality Amplifier
lncorfomclng 3-speed treble
equallsation, by the latest
FEROXCUBE POT CORE Y
INDUCTOR. FOR COLLARO-
TRUVOX-BREN L |

o = am

| _RARtE £13.13.0

* RolafCelestion 10 x 6in. p.m.
Loudspeaker.

* ACOS Crystal Microphone and 1.200ft. Spool E.M.I. Tape.
Alternatively for those who prefer another make of Tape Deck—
we will supply vrecisely as above—but in place of the Collaro
“‘Studio™ Deck. We will inciude: £40 10

The Truvox Mk. VI Deck ......... e S i . - o
Deposit £8.2.0, 12 months at £2.19.5.

For Constructors with their own cabinet—WE OFFER—

(a) COMPLETE KIT to build the HF/TR3 Amplifier £26 o o
rogether with the COLLARO "STUDIO" DECK oA
Deposit £5.4.0. 12 monthly payments of £1.18.2

(b) As above but with the HF/TR3 supplled AS- £29 10 o
SEMBLED and TESTED - -

Deposit £5.18.0. 12 monthly payments of £2.3.4

COMPLETE KIT to build the HF/TR3 together £31 10 o

with the TRUVOX Mk. VI TAPE DECK........ . " =

Deposit £6.6.0. 12 monthly payments of £2.6.2

©

{(d) Asabovebut with HF/TR3 supplied ASSEMBLED £35 o o
aDnd TEsg‘;ago..ié ..... Y Tt ARt <
eposit £7.0.0, 12 monthiy payments of £2.11.
(¢) COMPLETE KIT to build the HF/TR3 AMPLI- 542.0'0

!I;IERsxithsr.ge BﬁENEL{;}{Wk. \4 TAPgDFtJCé(’.l 3
8 PO £8.8.0. monthly payments o Hlo

(D As above but with HF/TR3 supplied. ASSEM- £45 10.0

BLED and TESTED................. = gy = . o -

Deposit £9.2.0. 12 monthiy payments of £3.6.9
THE ASSEMBLED and TESTED HF/TR3 AMP-
LIFIER with the WEARITE MODEL 4A DECK,
incorporates Wearite Head Lift Transformer etc,
Deposit £11.4.0. 12 monthly payments of £4.2.1.

# £56.0.0

~{Carriage and Insurance on each above i 10/; ertra) _
H.P. Deposit £3.8.0 and OR
]2 months at £1:.4.1].  ASS

Hirp £17

RN
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THE “STP-1” STEREO TAPE PREAMPLIFIER

@ BRENELL Mk.V TAPE DECK
rating simuar +~TRACK MiNi-

OeTROVOX Mk. VI TAPE DECK
incorporating the lstest #+TRACK MINI-
FLUX TAPE HEADS.

PUSH PULL OSCILLATOR
CIRCUIT

4-SPEED EQUALISATION
FERROXCUBE OSCILLATOR
TRANSFORMER
SENSITIVE METER FOR
SIGNAL LEVEL

SEPARATE GAIN CONTROLE
IN EACH CHBANNEL
MULLARD VALVES
INCORPORATED

meor

THE “STP-1” PREAMPLIFIER is ofiered

WITH TAPE DECKS AS FOLLOWS: M7 o o
@ TRUVOX Mk.V1I4-TRACK MODEL...ccieseriacanee b
Deposit £9.8.0, 12 montbe at £3.8.11.
® BRENELL Mu.V 4-TRACK MODEL,...... esesssrans
Deposii £13.0.0, 1« months ai £4.15.4. £65.0.0
@ OOLLARO "'STUDIO" 4&-TRACK MODEL......c00. 543.0.0

Deposit £8.12.0, 12 months .t £3.3.1.

STEREOPHONIC RECORD PLAYER UNITS
MICROPHONES & TWIN LOUDSPEAKERS
ARE AVAILABLE FROM STOCK

MULLARD’S “10 PLUS 10”
STEREO POWER
AMPLIFIER

A higb tidelity design based
on the famous Muliard
510", Provides up to 10
watts (per channe)) Superh
reproduction. Frequency
response liat to within 3 db
¢rom c/s. 10 50 Kc/s at 50 Mw.

I'otal Harmonic Déstortion at 10 watts 8.1%. PRICH:
a) ASSEMBLED COMPLETE AMPLIFIER. in- £21 o o
ciuding CONTROL UNIT (as lllustrated)..o..... b
Deposit £4.4.0. 12 mooths ai £1.10.10.
b) A compiete KITof PARTS..... £18'1°'o
Deposit £3.14.0. 12 months at €

Built Lo the very m«nest technical standardsand presented sirculy
0 MULLARD'S specification. Incorporates occmpiete Muliard
valve line-up inctucing two oOf the new valves, Lype ECL&86, n each
shannel, Twg specmily designed GILSON OUTPU1 TRANSFOR-
MERS with 2)% taps are used for ultfa linewr Operation.

Vhe matcning CONTROL UNIT i¢ designed 1o be either attached
¢o the Ampliner (a3 iliustrated. or can be detached 101 separate
mounting on a Cabinet panel. Provides oputs oy CRYSTAL PICK-
UPS. RADIO TUNIRG UNIT, and TAPE RELAY.

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND
IH1S DESIGN. itisa MUST to the serious minded sound enthusiast.

We can also supply the assembied MAIN AMPLIFLER only (ex-
cludes control unf) tor operstion with our DUAL CHANNEL
PREAMPLIFIER. this provides jor a more versatile or elabora.e
in3tallation and would be essenriai il & low output Mawnetic Pick-
Up. such as the Decca, 18 1O be used,

;a) THE ASSEMBLED MAIN AMPLIFIER with the

PRICE:
ARSEMBLED DUAL CHANN Sl i £30.0.0
Deposit £6,0.0, 12 months at £2.4.0.

£26.0.0

p' A eomplete KIT ot PARTS for both Units........
Duposit £5.4.0. 12 months at £1.18.2

e e e S e
11 A BARGAIN ! ! Ve sre avie to orier, BRAND

w a
[EED-TRUVOX MK, VI TAPE DRCKS, Lt Thee £18.18.0
Deposit £3.18.0 and 12 months at £1.7.8. (Carr. & Ins. W/t extra)

A twin track model operating on 3§ and 7¥n./sec. *peeds and In-
corporating pause Control and Rev. Counter.

L ! LONDON;-E.C
Telephoné. FLEET STREET S813f3/4

FLUX TAPE HEADS.

COMBINED PRICE SCHEDULE

DESIGNED TO OPERATE WITH

e COLLARO “STUDIO” TAPE D¥CK
wgorporating  the ialtest #+TRACK
REUTER TAPE HEADS.
OVERALL SI1ZE CASE 13!3 x Sim.
FRONT PANEL (Choice o1 Black or
White) 14 3 3hn.

PRICY

£26.0.0

ﬁ’l(}'j‘?‘dlu separate Power Supply
nit.
ekl Deposit £6.4.0, 12 montbs £1.18.2

THE MULLARD “10--10” STEREO AMPLIFIER
tdescribed be. v with the “8TP-1" PREAMPLIFIER and one
olesr.%e TAPEAOBE&S provide & COMPLETE STEHEOPHONIC
INSTALLATION. Wk OFFER

® “10+10" AMPLIFIER “STP:1" PREAMPLIFIER g
and the TRUVOX MK.VI DBCK . .erereoerees e .. £67.0.0
Deposit £13,4,0, 12 months at £4.18.3.
@ As above with BRENELL Mk.V DECK....c.c.0 .
S Deposit £17.0.0, 1z months at £6. £85'°'o
@ Asabove with COLLARO ''8TUDIO” DECK.. o0 553.0.0

Deposit £12.12.0, 12 months at £4.12.4.
Please enciose 8.A.E. with all enquines.

DUAL CHANNEL PREAMPLIFIER

incorporates two Muliard 2-valve
Pre.mpiihers combined mw &
Single unil enabhing 1t Lo be usec
tor both SIEREOPIHONIC o1
MONAURAL operauion. I is de-
signed primarily to operate wiih
our range ot MULLARD MAIN
AMPLIFIERS put whil ais0 oper-
ate equally well with any make ot Ampy-

Qers ‘.Bqa“npg ar. \nput o1 250 M/volts, ASSEMBLED
COMPLETE KIT  £12,10.0 AN eeisp £15.0.0

f.P. £3.0.0 & 12 mths. at £1.2.0

STEREO “TWIN THREE” AMPLIFIER
with speciaily designed '
PORTABLE CASE

A most compact portagie 0esigh
conmisting ol TWIN CHANNEL
AMPLIFIER based on the latest
desigkn by MULLARD LTD.. in-
gorporating top «rade Output
Transiormers, and the new audio
Triode-Pentode Valves Mullard
.C.L.Bo. Separate Bass and Treble
controle. Suitabie lor use with
Crysts} Pick Ups, and capabie Of
zenmine high quality reproduction
up to 3 Watle per chapnei. AD
attractive and contemprorary por-
table Caee in two tone cotours. The
unigue leature ot the desen i€ the
loudspeaker mounting. TwoB x 6in.
‘m. elhipticas toudspeakers are separately baft'ed and mounted
Fn the 1id, which 18 detachabie, aliowing tor each speaker Lo
be indiviLually positioped. A very versatile stereo arrangement
tested and wuaranteed which can be agsembled 1p the minimum

H.P. £2.10.0 & 12 mib:, & 1819

Of time.
PRICE 1or the ASSEMBLED AMPLIFIER, Two
85 bin. ROLA SPEAKERS and PORT ABLE CASE £14.0.0
Deposit £2,18.0, 12 monthe at £1.0.6. £7 15 0
ASSEMBLED AMPLIFIER supplied 10F.e.vvuesee 10,
o 2 5. ROLA LOUDSPEAKERS (3 ohme) each.  £1.1.0
PORTABLE CASE..nevstoesrsessenramizisresise £5.0.0

A CHOICE OF SINGLE RECORD PLAYERS and
‘AUTOCHANGERS is available Irom Stock (Send S.A.E. tor details)

lustrated and Descriptive Brochures available. Please
enclose S.A.E.

www.americanradiohistorv.com
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Valves by

February, 1962

retarn post

A SPECIAL OFFER OF
SIX MULLARD

7in. x 4in. Plessey..
8in. x Sin. Celestio

cycles. Unit plate. £6.19.6
Y Garrard Autoslim

TRANSISTOR SUPERHET

EF86 1216 1 GZ32 11/6 1PY83 blo |UL84 9/~ |SR4GY 9/6 |6F6M 761 6XSGT T~ |125L7 8/~
EF89 B/9/HL23DD 8/6 PEN4VA uus 19/3 ISU4G 5/-16J5GT  5/-|6/30L2 1276 {12SN7GT
EF91 5’9IHL4ZDD | 10/— |UYIN 125 |SV4 16 6J5M 6/6) 7B 10764 10/-
EF91(BVA) 10/- |[PEN25  5/— | UY4i 676 |5Y3G 8/ (6J6 4/-1 787 B/6 |15D2 79
76| KT2 5/ |PEN45 8/-|UYS8S 7-5Y3GT  7/6 |6J7G 676 7C5 8/- 125A6G  BI-
EF92 6’-|KT33C 6/— |SP4 5/—{vpP23 5/~ 15Z4G 9/- 16K7G 316! 7C6 B/ |25L6GT 10/
AZ} 10/—1EC9I IS/I1|EFI83 I5/—|KTél 10/ | TP22 B’—lVRIOSBO B/- |6A7 10/- |6K7M 69| 7H7 8/-125Z4 96
AZ3l l0/-|ECCsI B’—I EF184 lS’—’KTWéI 66| 10 9/6 | VRIS0/30 7/6 |6ABG 9/- |6K8G 616|757 9716 | 2525 7~
DAF96 8/-|ECCB2 7/6 EK32 7-1MX40 1276 |U25 1376 | VU39 (MU |6AKS 5/- [6K7GT 519 7Y4 6'6 25Z6  l0/-
DF96 8/-|ECC83 9/-| EL33 10/-/0Z4 4/6 |U26 12/~ 12/14) 8/9 |6ALS 4/- 16K8GT 10/-| |0OF| 1216 |30FLI  {0/6
DK96 8/~ ECCB4 10/-|EL4I 9/-1pCC84 12/~ |US0 8/-1ve63 776 |6AMS 76 |6L6G B/—| OPI3 2273 30L15 2373
DL B/-|ECC85 9'6’ EL84 9/-|PCCBS  8/6 |UABCSBO 9/- [[ATGT 1376 6AMS 4/ [6L6M 976! 12A6 5/— |30P4 15/—
EABCBQ 9/-ECF80 12/-|ELSI 476/ PCF80 8’9,UAF42 976 | 1C2 1176 [6AQS5 716 6LI8 T6| 12AHS 12/~ |30P12 1216
EBAF42  9/6/[ECFB2 106\ EM34  9/6 PCF82 1116 |UBC4| 8/6 |C5GT 1216 |6AT6 B/6 |6NTGT  T7/6( 12AT7  7/6 [30PLI 1216
EBSI 4/6 ECH42 976 EMBO 9/6|PCL83 13/6 {UBCBI 1i/4 [H5GT 9/~ |6BA6 76 [6Q7G 76| 12AU7 BL]35|_5(;T 10/—
EBC33 /9 ECH8I 9/-| EM8I 106 /PCL8B4 10/— UBF80 9/—|[NS 1076 |6BES 76 |6Q7GT  9/6{ 12AX7  B/- |25Y5 9/
EBC4l B/9/ECL8O 9/6|EYSI 96| PL36 1316 lUCCB4 1011 | IRS 716 6BHS 9/ 6SK7 6/—[ 12BA6 9/ |35Z4GT 8/-
EBC90 8/6/ECL82 106/ EYB6 10/-|PLBI 1-1UCC8S 976 (155 6’6[63]6 9’-|6SL7GT 8/-| 12BE6  9/- |42 8/—
EBC9! B/6/ECL83 18§/-| EZ40 7/6|pL82 8/6 [UCH42 9/6 (I1T4 §'6 [6BW6E 9/~ |6SNTGT 716| {2C8 7/ |35Z5GT ¢/¢
EBF80 9/9(EF36 3/6| EZ4! 7/6 PL83 9/6 |lUCHS8I 9/6 |3D6 5/ 6C4 4/6 |65Q7 9/3| 1247GT 10/6 [S0L6GT B/6
EBF83 [3/11|EF4| 9/6| EZ80 7’—|PL84 9/6 |lUCL8B2 1176 |3Q4 716 |6CSGT 676 |6U4GT 12/—{ 12K7GT 6/6 |75 10’6
EBF89 976  EFSO §/-| ezsat 7/6(PX25 1276 {UCLB3 136 [3Q5GT 96 |6C6 5/— 6V6G 5'—| 12K8GT 13/6 {80 86
EBL2I 23/3|EFSOSYL 7/-{FCI3 56 |PY80 716 |UF8S 9/ 1354 7'6 6D6 S/- |6V6GT 719 [2KBM 13/ [142BT 3/
EBL3i 23/3/EF80 7!/-| FW4/500 PY8I 8/6 |UF89 97— (3v4 B/- |6CH6 76 [6X4 7/8| 12Q7GT 66 [210DDT 4/6
EC30 4/6| EF8S 7'~ 10/~ [PY82 7- |UL4l 9’-I4DI 3/- |6F6G 77~ |[6X5G 77-1125K7  6/- |210VPT 3/6
1
LOUDSPEAKER TEST METERS
TR~|AUNLinsATR°DRs I UN |IS AL#ECC)MA.“C CABY A.l10
All brand new ORD i :
QS1y 8 10C7T A0~ | o4in. ‘square EMI- 186 CHANGERS AT 2 e Resistance ohm: 10K ahms,
8%33 2|s|lf 8%;30 g | 4N, square  Elac 1206 || X VAI4 ) Price  £4.17.6.. inclusive of test prods,
OC45 10| ocsl 8/ Si:we:c:tﬁ;d_'ﬁle_s;;— Spur sl?eed mo:or.I_Mag7|- instruction book and batteries.
. ector
Qe &6 locas 1| with OPT.__ T 1gre | | §hC 5esor enabling 7,
oC7| 6'6 63in. round Celes- J h CABY B.20
OC72  ar.| OCI70 1376 | Giir q be selected automati- g .
OC72pr 161 | OCI71 1416 | . HON oo UTI6 [ oty “EI0LFi” turnover D.C. or A.C. Will also measure decibets,
pr ,n oc01 1276 8in. round Richard crystal cartridge. Attrac- Price £6.10.0. inclusive of test prods,
OC73 |g,- e | £ Allen 1876 tively styled in cream and instruction book and batteries.
ocC7s 5 =\ 12ins rqunil Plessey._..?:::[ grey. Suitable for A.C. (
Bl 191g || Mains, 100125 v. 50 || yiE PRACTICAL WIRELESS POCKET

TRANSISTORS
10C44,20C45, 1 OCBID,
2 OCs8lI. Only 3776 sct.

EDISWAN
TRANSISTORS
XAI04 12/-, XAI03
XBI102 676 ea.

RECORDING
Special Offer of Top
quality recording tape,
3iin. spool 200ft, 5/3, 5in.
spool 600ft, 1379, 53in.
spool 850ft, 1876, 7in.
spool 1200ft, 23/-, Extra-
play tape, 3fin. spool
300ft, 7/-, 5in. spool 900ft.
21/-, 5%in. spool 1275ft,
26’6, 7in. spool 1800ft,
37/6. Empty spools, 3tin.,
116, Sin., 2., 7in., 3/

RECTIFIERS
RMI 573, RM2 679, RM3 776,

10,

TAPE

RM4 1316, RMS 1976,
14A86 1916, 14A97 (976,
14A100 1976, Lw7 1776,
IBRA 1-1-16-] 6/-, FC3I

(14RA 1.2-8-3) 22/6, FCI0I
(14RA 1-2-8-2) |6/6.

HIGH RESISTANCE
PHONES

High Resistance Phones,

4,000 ohms, 1[3!6 npair.

10in. x 6in. Celestion
and Plessey ...

STENTORIAN

HF 1012
10in. die-cast unit, incor-
porating 12,000 gauss mag-
net. Handling capacity, 10
watts. Frequency response,
30 ¢.p.5.-14,000 c.p.s. Bass
resonance, 35 c.p.s.

Total price, £5.2.6

MARTIN
RECORDAKIT
Model C for Collaro Studio
Deck.  Amplifier 8311/V
assembled and tested with
5 BVA valves, controls,
switches, transformers
knobs and full instructions.

£11.11.0.

Smart 2 tone ‘leatherette
covered wooden case and
9 x Sin. high quality loud-
speaker, type C6659/V.
£5.5.0.
Circuit diagram, full
structions, shopping
etc.. 3/6 ea.
Collaro Studio Deck,
£12.12.0.
Nustrated leaflet available.

in-
list,

\ .~

The latest 4-speed auto-
matic Record Changer
from Garrard-Autoslim,
£9.0.0

SINGLE PLAYERS
% EMI 985

4-speed Turntable Unit
complete with Pickup.
An extremely reliable
and inexpensive Unit
stitableforRecordPlayers
and Radiograms; a heavy
86in, dia. Metal Turn-
table with low flutter
performance, 5-position
switch, 4 speeds and off,
ivory finish with red
T/T mat. 8976.

% Garrard TA/Mk ||
4-speed single player.
Diecast aluminium pick-
up with GC2 cartridge.
Automatic stop, 94in.
dia. turntable. £8.10.4

All components for the
'Practical Wircless'Blue Prints
—"Mini-Amp”, “Tutor”
“The Citizen™, available from
stock. Please send stamped
addressed envelope for de-
tailed price lists.

LEEDS 7

l--—:»wvs-—"-—-—./ww-—"—
103 LEEDS TERRAGCE
WINTOUN STREET

A new version in a re-designed cabinet with
carrying strap, complete kit of parts, £7.19.6.
Detailed price fist available on request.

“THE CONTESSA"”
A 2-band 6-Transistor Superhet for long
and medium waves, 2-colour case, 10 x 73
x 3jins. £10.19.6. Send for comprehen-
sive manual and parts list, 3/6.

TWO NEW BOOKS FROM BERNARDS
No. [73. PRACTICAL TRANSISTOR
AUDIO AMPLIFIERS FOR THE HOME
CONSTRUCTOR. Book |I. Thirty-two
Diagrams and Plans. 376 each.

No. 172. INTERNATIONAL RADIO
STATIONS LIST. Lists more than 14,000
facts on Radio Stations throughout the World.
2/6 each.

CATALOGUE

OUR 1962 CATALOGUE IS NOW
AVAILABLE. PLEASE SEND |/
IN STAMPS FOR YOUR COPY.
TRADE CATALOGUE ALSO
AVAILABLE, FOR WHICH PLEASE
ATTACH YOUR BUSINESS
LETTER HEADING.

TERMS: Cash with Order or C.0.D.
Postage and Packing Charges extra,
Single valves 9d., Minimum Parcel
Post charges 2/-, Please include
sufficient postage with your order.
Minimum C.O.D. fees and postage
3/6. These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue.
Personal Shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 10 a.m.
to | p.m.
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10. SIGNAL GENERATORS. Cash £4,10.8. T. & P. 6/6. Coverage 120 kcfs
to 94 Mefs. Case 10 x 61 x 44in. Size of scale 64 x 3iin. 2 valves and
rectifier. A.C. wams 230-250 v. Internal modulation of 400 c.p.s. to &
depth of 30 per ceal, modulated or unmoduiated R.F. output centinuously
vanable 100 mullizolts. C.W. ani wmed. switch variable A.F. wutput and
moving coil outpu* meter. Accuracy + 2 per cent.

1.

=1

BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. *‘Btar™
motor “Acos” crystal pick-up, 3 transistor push-pull amphfier complete
with transistors. Gutput 500 milliwatis, 49/6. P. & r. 4

12, 8-wait PUSH-PULL 5 VALVE AMPLIFIER, A.C. mains 200.250 v.
Bize 10} x B} x 24in. 5 valves. For use with ali makes and *ype of pick-up
and mike. Negative feed tack. Two inputs, make and gram. and controls
for same. Beparate controls for Bass and Treble lift. Response flat from
40 cycies to 15 ke, + 2 db; 4 db down to 20 ke/s. Output ¥ waits at 5 per
cent total dstortien. Noise level 40 db Jown all hum. Qutput transformer
tapperd for $ and .5 ohme speech coile. For use with 8td. or L.P. records,
musical inetruments such as guitars, etc. Suitable for small halls, £3.19.6
T. & . 6/~ Crysial mike to_suit 15;-, P. & I'. 2/-. 8. P'.M. Bpeaker o
suit 12/8, . & P. 2/~

13. B.S.R. MONARCH UA8 WITH PUL-FI HEAD. 4-speed, plave 10 records
12in., 10in., or 7ip. at 16, 33, 43 or 78 r.p.m. Intermixes 7in., 10in. and
1%in. records of tte same speed, Haa manual play positicn: colour, brown
Dimensions: 124 © 10}in. Fpace required above baseboird 41in. below
baseboard 23in. Fitted with Ful-1* turnover crystal head. $6.19.8, P. & 1. 5/6
With Stereo Head E7.19.8. P. & P. 5/6.

-

. TRANSISTOR TESTER. For toth P.N.P. and N.P.N. transstors incorpora-
ting moving coil weter. |n metal case, size 44 x 43 x 1}in. 3cale marked in
gaip and leakage. 19/6, I'. & P. 3/-.

15. PUSH-PULL OUTPUT STAGE inclusive of transistors with inpnt and
output trausforiners $o match 3 ohins speech coil. suitable 1or use with the,
POCKET RADIG. 8et of parts, including transistors. 1¢/8, . & P. 2/~
Wiring diagxram 1,6, tree with parts.

16. PORTABLE AMPLIFIER. On printed circnit for A.C. Mains 200/250 v:
8ize 4 x 3in. with tone and volume comtrol. Complete with Vaives,
ECL8?2 snd EZ80. Output 2 watts. 89/6, P. & P. 8/~

PRACTICAL WIRELESS
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-

-

“

©

. OSCILLOSCOPE for

. MAINS TRANSFORMERS.

. 5IGNAL GENERATORS.

3-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE
ROD, and 2 GERMANIUM DIODES. The only 3 transistor radio available a¢
the price. Build it in 1 evening! Tunable over M/L waves. Complete with
easy-to-follow instructions and all comiponents (less batteries obtainable
anywhere 1/3). 27/8, P. & . 2/6. (All parts available separately.)

. LINE E.H.T. TRANSFORMERS. Built-ip line width control. 14kV. Bcan coll,

901n. deflection on ferrite yokes. Fraie O.P. transformer pl. 18kV smoothing
condenser, suitable for 14in., 17in. or 21in. tubes. With circuit diagram, 29/6
plus 4/6 P. & P. As above, but for 625 iines, £2,10.0, plus 4/6 P, & P.
Suitable Focus Magnet (state tube), 10/- plus 3j-P. &P

D.C. and A.C. APPLICATIONS. A high gain,
extremely stable differential Y.amplifier (30 mV/C.M.). Provide ampie
gensitivity with A.C. or D.C. inputs. Especially suitable for measurements of
transistor operating conditions where maintenance 0! D.C. levels is of para-
nount importance. ush-pull X atwplitier; Fly-back suppression; Internal
Time-base Becan Waveform available for external use; pulse output availabla
for checking TV line O/P Transformers. etc. Provision for external—I/P
and C.R.T. Brightness Modulation. A.C. malns 200/250 v. £15.15.0, I’. & P.
&> or 30/~ deposit, plus P. & P. R/ and 12 monthly payments of 28/8,
FULL 12 MONTHS GUARANTEE INCLUDING VALVES and TUBE.

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coil meter, scale

calibrated in A.C./1).C. volts, ohms and milliamps. Voltage range A.C./D.C.
0-50, 0-100, 0-250, 0-500. Milliarmps 0-10, 0-100. Ohme range 0-10,000,
Froni panel, range switch, wirewound pot (for ohms zero setting), toggle
switch, resistor and rectifier. 19/6. P. & D. 2/-, Wiring diagram 1/-, free
with parts.

. CHANNEL TUNER. Will tune to all Banit | and Band 111 stations. Comylete

with I.C.C.83 and [*.C.F.80 vaives (in series) |.F. 16-19 or 33-38. Can be
moditied as an aerial converter (instrnetiona aupplied). 32/6, plus 4/- P. & P.
BEATER TRANSFORMER to suit above, 200-250 v., 8/-. plus 2f- P, & P.
All with tapped primaries, 250-500 v. 70 mA,
6.3 v. 2 amp, 10/6, I". & P. 3/-. 280-0-280v. 70mA 6.3v. 24, 6.3v. 1A 10/6.
P. & P, 3/-. 280-0-280 120mA 6.3v. 24, 6.3v. 3A,17/8, P. & P, 3/6.

. WOLSEY 3-ELEMENT FOLDED DIPOLE, L.T.V. Aerial less mounting

bracket for external use, complete with 12 yds, of coaxial cable, 15/=,
. & P4/

Cash $6.19.8 or 25/- deposit and 6 monthly
pavments of 21/8, P. & P. /6. Coverage 100 ke/s to 100 Mc/s on funda-
mentals and 100 Mc/s to 200 Mc/s on harnionice. Case 10 x 64 x Hiin.
Three mipiature valves and Metal Rectifier. A.C. maing 200/250 v. Inter-
nal modulation of 400 c.p.s. to a depth of 30 per cent. Modulated or
unmodulated R.F. outpnt continuonsly variable 100 millivolts. C.W.
ani mod. switch, variable A.F. output. Magic eye as output indicator.
Accuracy 4 2 per eent.

LONDON, W.3.

ALL ENQUIRIES S.A.E.
GOODS NOT DISPATCHED OUTSIDE U.K.
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ONLY £7.19.6

table,

e i

#°x21°x L.

battery in attractive

A 6-TRANSISTOR RADIO FOR -

The “Leeco”—a compact pocket por-
Carefully designed and pre-
cision buiit to give sharp station
selection and good fidelity. Size oniy
: Bullt-1n Aerial, 6 tran-
sistors plus 1 diode and thermistor.
2i" P.M. Speaker and socket for ear-
phone. Supplied complete with 9V,

Weight  omy
241bs. Operatea
by standard
dry batteries,

battertes.

ANOTHER RELDA SPECIAL!

PORTABLE TAPE

RECORDERS

R

Hi-tmpedance-
2.000 ohms-general
use headset. Black
and Lvory plastic
cased electro-mag-
netic units with
adjustable head-
band for comfort-
able fit. individual
listening ior all
types of applica-
tions. Individually
packed, w&r,h flextble cord att-
ached, 14/6. post patd.

TRANSINLOR
TUBULAR BAPFILE
SION SPFEAKER MODE ]
Designed for use with transistor
radios etc, Complete with 192(t.

Consisting of trans/receiver
covering 7.4-9 Mc/s range up to
10 miles, complete with 5 valves
headphones, microphone, func-
cion box and 6ft. telescopic
aerial. Only requires 120 v.
and 3v.dry battery.

I'WO FOR £6. Post Free,
BATTERIES 20/- per set.

INSTANT VALVE FILA MENT
TESTER, MODEL VT-41,

Pocket-size, hattery operated,
Gives Instant Cheek of:  Ail radio

presentation ;{:}es;ﬁﬁffé &
box. Optional extras: Miniature ear- 18 =
phone 6/6. Plastic cover 2/6, P. & P. are supplied
215, complete with
earphone tor %
CF-2t1 HETERODYNE CRYSTAL CUNTROLLED FRE- | monitoring =, N
QUENCY MIETERS or playback, R 3
Frequency range: 125 Ke/s to 20 Mcss. Calibration. Individual ultra sensitive AR
Calibration Books and numerous Crystal Check Points. microphone and
Accuracy: 0.01% or 25 cycles. Power supplies: 6 v. and 135 v. read tor immediate use 3
Size 14 x 10f x S¢in. Weight 43 1bs. G ;:’: § orthes s ONLY ° °
Offered at the ridiculous £|6 CARR. S.A.E. for fur .
price of only PAID, » P.& P.36.

Sk-20 .RAI)I() HEADPHONES O LI ALL TRANSISTOR 2.STATION

A TllANSIIlECEiVER SETS | INTERCOM & BABY ALARM

MODEL
TI. 302

12 v. input, Z‘io v. output

at 125 mA. H.T.32. 12 v. input,

490 v, outnat at 60 mA. DON'T
gﬂg '15';{ $ BUY! ONLY 25/-.

nal offer!
lustrated.
POST PAID
(I

“"RBOAT
SHAPE”
AERIALS,
Ideal model con-
trol aerial. Com-
plete with 3-pin
connector and
EA3y diode.
Must be tried at
2 SH

P.&P. -

V.H.F. MOBILE
AERIAL and base,
with PYE connections,
2iin. overal:, as used
p_)% Taxis, Police, etc.,
410,

U.S. A,
WHIP AERIALS
12ft. 106/,
COMPLETE HEAD-
PHONE and MICRO-
PIIONE, ASSEMBLY
10/-. P. & P. 316,

OPERATORS
UNIT. Fantastic
Bargatn, exceptio-
As il-
3/6.

v. (13,000 0.p.v.)

at centre scale).

gy Decibels:—20 to +63db (600 ohms 1 mW.,
ELERHONE odbm =0.775 v.)
SOCKET 8 ALk o
Accuracy: D.C. voltage and current +2%
f.s. A.C. Voltage + 49 f.s. Resistance 3%
ol total scale length.
MIDGET META Size:4i1n. x 3iin. x 1in. Complete with test

leads. battery and instructions.

RETAIL RECTIFIER
‘ ONLY £5.19.6. Post Paid.

Ranges: D.C. Voltage: 0-6-30-120-600-1,200
A.C. Voltage: 0-6-30-120-600-1,200 v. (10,000

0.D.v.).
D.C. Current:0-1201L A, 0-12-300 mA.
Resistance: 0-20K, 0-2 Meg. (150 ohm, 15K

Capacitance: 0.005 to 0.15LF (at A.C. 6 v.).

extension cord, fisted with
; valves;* All TV valves:” All TV and Complete with baftery
g:::?“gl? rx:gsfulls;zedegsgrnibeac gadlolfuses: HC""Q“!']?_?U'-“H“‘M‘%‘;;NA%‘ 10Gns. and 60ft, ol wire.
"y ilot lamps. Has built-in min 5
4 J?numy éssue, ONLY 576, and 8-pin valve stralghteners and batt- é\ar}liggti?gg‘ons\}éi?g:z r:;erg?gg
Lol ery test. o
? 12v, VIBRATOR PACK. (Supply | *Internationa) Octal, B8, B.9, B.7. from ~a sinzgle battery. ldeal
$ Unit No, 9.) As used with P.C,R, Battery and Matns types. Baby Alarm, B‘rh}el smécéi
0 Receivers giving 250 v, output at Beautitully styled—precision made. transistors, 200 m oub&ut. 4in.
80 mA., Fully smoothed. Size Supplie¢ complete. Fully guaranteed. speakers etc,, e, S.AE, wor
}_P é!g x_Bm. ONLY 25/- Each. | ONLY 80/-, Post Paid, turther details,
¢ v SET Mk, 1T POWER T -
SUPI WD) P.UK MULTI-METER
HURALY; (With 2 dymamotors. 10000 OBV “on BOTH AG. nd D.C.

MINJATURE CLEAR
PLASTIC PANEL METERS

8" METER MODEL SR. 2P, Stan-
dard ‘‘Ham" Signal strength indica-
tor. Callbrated tn ‘S units from
with scale terminating 1n + 10 Lo
+ 30 db calibrations. Additional tu1l
scale caibrations ot 0-3 0-10 n
lingar scate divisions, A “must’ tor
radio amateurs for conversion ol any 55:2%
Communication Receivers with A.V.C.
action to give calibrated signal strength action, 35/-.
YU METER MODEL VIR, (P, Calibrated and damped
In accordance with standard VU Meter Practice. Upper
scale reads—20 to +3VU. Lower scale 0-100% modulation.
Uses precision carbon film multiplier resistor and full wave
rectifier. 42/6.
DC MICROAMMETERS

Modei MR.25 0 to 50 uA. 39/6
Model MR.250 0 to 500 uA 32/8
DC MILLIAMMETER  Model MR.21 0 to 1mA rl

2718
All modeis Individuady Fully Guaranteed.

P. & P. 2/8 each.

Boxed and

PORTABLE MAINS SOLDLER-
ING IRON MODEL  sPI

30 watts. Designed on an
entirely new principie for light-
weight applications. Hirhly
Stable heat characuerjstics ensure
iong 1ife and safety in use. The
Model SPI features a removabie
handle that may be used to cover
the tip and barrel to permit the
fron to be carried safelv even
while hot. Supplied complete
with Vinyl bag, mains lead and
plug. Alitoronly 18/9.

MAIL ORDERS 10

P LONDON, W.C.I

(DEPT. P.), 32a COI"TIC STREET,

CALLERS WELCOME AT
87 TOTTENHAM COt -~
LONDON, W)

ROAD,
MUS 9606

www americanradiohistorv com



www.americanradiohistory.com

February, 1962

PRACTICAL WIRELESS

839

RELDA OFFERS THE GREATEST

MINIATURE COMPONENTS FOR THE

'VALUE IN
‘KIT FAN’

TS e Swilll wich Saok = |t ANER
> Wi on/ol N SERTS
P & JUST ARRIVED ! O Whryeis (1, )
LAPEL MICROPHONE MIi8 microphone cartridge. !
— Precision engineered QOutput:—53dB, Res-
: Precision engincered | 9V, BATTERY CHARGER P 006,00 C.D.6 K

—for fapel or hand
#gF use. Only liin. dia-
meter,Exceptionaliy
sensitive. Chrome
plated case and clip
inciudes 5tt. shielded
cabla. Oniy 1718,

TRANSISTOR SPECIAL!
K. EDGEWISE MINIATURE
VOLUME CONTROL MODEL
K2. 16, with switch and ivory
knob. As used in all miniature
tranalstor radlos, 4/ each.

MINIATURE 2tin.
SPEAKER

A miniature Hi-Fi
speaker that out-
Bﬂ[ormsallothers.
egigned to meet
today’s  require-
ments for transis-
tor, minmature and
sub-miniature app-
lications. Size 2in. sq. X 1in. deeD.
Volice coil impedance: 8 ohms.
Freq. range: 150-5000 c/s. Power:
200mW. 18/8.
No, 7 MOVING COIL MICRU-
PHONE INSERTS, Ultra sen-
sitive. As used in many Govt.
Microphones! Size liin. dia. x
1}~ deep. Brand new and guaran-
teed, 6/8 each.

P2UIA,

& A.C. ELIMINATOR !
MODEL LA.6P

A "MUST" for A
every transistor

set owner! e e m
Save those batteries during the winter by
transistor set direct from A.C. Mains.
your old 9V batteries.
Unit contains neon indicator and standard battery connec-

tions with nearly 2 vards of mains lead and plug. Also snap
cord lor connection to set.

running your
Reactivate all

LIMITED QUANTITY OFFERED FOR 29/6 P.&P.
THE FIRST TIME IN TH1S COUNTRY! 16

MINIATURE EARIP'HONE

A really sensitive dvnamic earphone
of exceptionaliy fine quality, Pro-
vides clear reproduction of music as
well as speech. Fully Guaranteed and
complete with transparent ear insert,
3 feet cord, sub-miniature plug and

socket.
CR-5 High imp. crystal 8[— Each
MR-4 Low imp. magnetic Post 1/-

MHOOVER ROTARY
TRANSFOR.\IEI}‘S
12 v. input, 5
v. output at 65
mA, orgv.input
250 output at

;75m 5

A,
Oniy 10/6 each.
P. & P. 2.

HI-FI HEADPHONES
These mlg}ature Hi-

permanent
“iimagnetic
speakers
' with regu-

/ lated voice

coil. The

soft, rubber

ear moulds g1ve COTTeCt Spacing
for optimum acoustic load. Bach
unit has a bujlt-in miniature Hi-
Fi transformer to ensure the
finesy, music and volce reproduc-
tion. Supplied free is a smail
transformer unit which steps
impedance up to_ 4000 obms.
Only 15/-. P. & P. 26,

SUB-MINIATURE TRANSFORMERS
Here is outstanding value in
transistor transformers Consis-
ting of one Driver Transformer
and one Output Transtormer.
Ideal pair for miniature transts-
tor portables, etc.
Driver Model LT44: Primary:
20k. Secondary : 1k. Centre Tap-
ped. Ratio:5 :1.
Mode) L'T700: Primary:
Centre Tapped. Output:

SUPER TRANSISTOR RADIO
With Miniature speaker.

Simple  Instructions  enable
anyone to build this mimature
radio. Gives reception over ihe
entire broadcast band. Fach
kit is supplied with all lavest
mimature parts inciudine:

% two transistors  ierrite rod
4 speaKer % coloured plastic
case % Step by step illustrated
instructions. Size 4 x 3 X iin.

ONLY P. & P. 1f6.
27 ’6 Battery 1/- ex.

% Made avallable owing to public demand! *

PRICE 6/6.
MINIATURE DP/DT_SLIDE
WAVLE-CIIANGE SWITCH
216 each.

SUB-MINIATURE
PLUG AND SOCKET

b =]
PS. 35.

Two-way bakelite barrel Jack
plug oniy lin. ionz. Socket only
iin. long. 3/8 per pair. Post paid.
CI11.305 CHROME MINIATURE
PLUGS AND SOCKETS
Size: plug barrel 17, socket 3°.
These will glve your.equipment
that expert finish! 3/6 Per Set.

SLIM RADIO PLUGS AND
SOCKETS

Two-way, black bakelite, solder
terminal PLUG and STURDY
standard SOCKET. 5/6 per pair.
Post  Pald. anel mounting.
neat finish.

AERIAL
VARIOMETERS

These magnificent
instruments  will
enable you to
receive maximum
signal strength On
all S.W. receivers.
Precision, cali-
brated control
12/6. P. & P. 2/8.

SPARE

Here’'s a
géfc tor all

and 18
Set own-
ers! Case

ACCUMULA -
TORS., 2 volts 16
A.H. (unspiliable).
Ideal for 6 and 12
volts  supply, setc.
Brand new. Original
. Size 4in. x
T7in. x 2in. 5/6 each.
P. & P. 1/6, 3 for 15/-.
P. & P, 3/6. 6 for
2718. P. & P. bi-.

PYE COMMUNICATION REGEIVERS

world coverags on these famous communication Eeceivers,
simplest type to use yet bring in stations that will amaze you. The idea) domes-
tic receiver (or medium wave durlngl\t,:xe day with Amateur stations at night.
v. A,
immediateiy. Incorporate Wave Switch. Audio gain aerial trimmer. high and
low tone contrel, station locking device,

All have been converted to 230

put sockets, etc. Size 17 x 8 x 8iin.

(All the above P.C.R. Receivers

reconditioned).

Black crackle finish {ront panel.
stration at 87 Tottenham Court Road.

P.C.R.2. Medium and long waves and 8-23 Mc/s. Less speaker,
P.C.R. Medium and long waves and 6-18 Mc/s. With speaker.

They are the

mains and are guaranteed to work

aerial and earth inputs. speaker out-
On demon-

ONLY
£8.19.6

EACII TYPE

Have been completely

Plus
Carnage 10/6 % Order Early!

MAIL ORDERS TO
MEPT. P» 82a COPTIC STREET,
LONDON, W.C.1

g .

CALLERS WELCOME AT
87 TOTTENIIAM COURT ROAD,
LONDON. W.1

MUS 9606

T g -
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R.S.C. HI-FI TAPE RECORDER KIT

REALISM AT
The Recorder incorporates the Latest Collaro Studio Tape
Quality Tape Amplifier |jsted £12.12.0 High Flux P.M. Speaker listed 30-,
Best quality Tape |isted 22/6, and a Handsome Portable carrying Cabinet
tone polychirome finish, size 18 x 13 x 9in.
individually approximately £40. Performance equal to units in the £60-

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A11

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES
Two input sockets with associated

INCREDIBLY LOW COST, CAN BE ASSEMBLED IN H ALF AN HOUR
Traascriptor, The Linear LT45X High
empty Tape Spool, a Reel of
with latest attractive two-
high, listed £4.10.0, and circuit. Total cost if purchased
£80 class. 5.A.E. for leaflet.

25;

controls allow mixing ot **mike"” and GNs.

ram, as in Al0. High sensitivity,

ncludes 6 valves, KCC83, ECCS3, Carr.
EL84, EL84, 5Y3. High Quality sec- 170
tionally wound output transiormer
specially designed for Ultra Linear
gner:uon( and A‘gliable(qmall ctlnr{‘l-

chisers of current manufacture. IN- H.P. TERMS. Deposit £5.7.8 and 12
R%I‘/DID"I"JQE[:JBE%NIE:?#'S :;Sxa“%ecsﬂs. pr:ontalyd bayments of 2 gmns. Cash price
Frequency response +3 D.B. 30-30,000 If settled in 3 months.
;:{/cs. Six régg%r.lsve feedba(:(l)(Niol;)Déj

um level .B. down, TELEVISION RECTIFIERS 250 v.
millivolts INPUT required for FULL mA, small slze.EC Only 6/9 each.
OUTPUT. Suitable for use with all 5 ’ oA
makes and types ol pick-ups and COLLARQ  CONQUEST 4-SPEED

microphones. Comparable with the ¥
very best designs. For STANDARD or LONG PLAYING RECORDS For
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc.

SOCKET with plug provides 300 v.30 mA. and 6.3v. 1.5a. Forsupplyof a
RADIO FEEDER UNIT. Size approx, 12-9-71n. For A.C. mains 200-250 v. 50 c.p.s. Output
for 3 and 15 ohms speakers. Kit Is complete to last nut. Chassts is tully punched. Full
instructions and point-to-point wiring diagrams suppiled, Only 8 Gns Carr.
{Or factory bullt 51/- extra). = 10/-

If required louvred OVer with 2 carrying handles can be supplied for 18/8. TERMS
ON ASSEMBLED s. DEPOSIT 24/9, and 8 monthly payments of 24/9. Send
S.A.E. for illustrated leafiet dewailing HReady-to-assemble Cabinets. Speakers. Micro-
phones, etc., with cash and credit terms.

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

A complete set of parts for the constructionof a stereo-
phonic amplifier giving 5 watts high quality output on
each ghannel (total 10 watts). Sensitivity is 50 millf-
volts, suitable tor all crystal stereo heads. Ganged
Bass and Treble Controf give equal variation of '“litft*"
and “cut’”. Provision is made tor use as stralght
E (monaural) 10 watt amplifier. Valve line-up ECC83,

ECCB3, EL84, EZ8l. Outputs for 2-3 ohm speakers,
Point-to-Point wiring diagrams and in- 8 Gns
structions supplied. Send S.A.E. for leaflet. o
Full constructional details and price list 2/6. Carr. 10/-.
Kit can be supplied assembled, ready for 1se, ‘or 59/6 extia.

]

AUTO-CHANGER. with high fidelity

Studio pick-up. Latest model. For
200-250 v, 50 c.p.s. A.C. mains. Our
price £8.19.8. Carr. 5/6.

COLLARO RC 457 4 SPEED MIXER
AUTO-CHANGERS, Turnover Studio
g‘OK-l;'l)Ghead' for 200-250 v. A.C. £7.18.8.
arr. 4/6.

THE SKYFOUR T.R.F, RECEIVER.
A design of a 3 valve long and medium
wave 200-25) v. A.C. Mains recelver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve iine-up
6K7, SP61, 6VEC. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, {nstructions and
parts list, 1/9, maximum building costs
£4.19.8, Inc. attractive Walnut veneered
wood cabinet 12 x 6} x 5}in.

GE3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
Or auto-change unit. Output for 2-3 ohm
speaker. For 200- v. A.C. mains. Size
111 x 2} x 2iin. Controls: Vol. and Tone
with switch. Only 59/8,

R.S.C. BATTERY CHARGING EQUIPMENT

All for A.C. Mains 200-.250v., 50ccs.
Guaranteed 12 months.

HEAVY DUTY CHARGER KIT Assembled ASSEMBLIED BATTERY CHARGER KITS
6/12 v. 6 amps. variable output. CHARGERS | Consisting of Mains Trans-
Consisting of Mains Transformer 6/12v, 4-5 amps, 6 v 12 lormer.  F.W. Bridge. Metal
-200-230-250  v.: ) (Bridge) Fitted Ammeter and o V| Rectifier. well ‘ventilated steel
Selenium  Rectifier; Ammeter, variable charge rate Ps, case. Fuses. Fuse-holders,
Variable Charge Rate Selector selector. Also selec- Fltted Ammeter | GTOmmets, panels and circuit.
Panels, Plugs, ~Fuses, Fuseholder tor plug for 6 v. or and selector | CArr. 3/ extra.
and circuit, 59/6. Carr. 4/6. 12 v. charging. Lou- plug for 6 v. or | 8v-Or 12v. lamp....... ... 24/9
vred steel case with 12 v. Louvred | A3 above, with Ammeters 32/9
DEAF AID EARPIECES. Low stoved biue hammer metal case fin-| 8 V. 2 amps........ i bapr A E 2519
Impedance with lead. 8/9. High finished. Fusadsg Q | ished attractive| 8Y- Or 12v. 2 amps....... .. 1/8
Impedance Crystal 8/9. and ready ior! l \ammer blue v. or 12 v. 2 amps. inclu-
- — use with  Carr. 5/- Ready for use sive of Ammeter..,..... 2/9
MICROPHONE INSERTS. Crystal mains and output | . fth mains|8v-or12v.4amps......... 49/9
type 6/9. leads. Tarms: and output|8 V. OF 12 v. 4 amps. with
E e Deposit 13/3 and 5 leads Ammeter and variable charge
SOLDERING IRONS. 230-250 v, 30 monthly payments Double Only rate selector ............ 59/8
wat First quality. For Radio 13/3. 6/12 v, 3-4a., all Fused CHARGER AMMETERS,
work, 19/8, Spare elements and bits factlitlos 8s0300ve. | ari i 499 001878 03 a. 04 4. OF a
available. 59/8. carr. 3/9. ‘ [ 0-25 8.’ 0-60 a. 8/9.
R.S.C. MAINS TRANSFORMERS s MIDGET MAINS -
Interieaved and Impregznated, Prim- FILAMENT TRANSFORMERS 250 v. 60 mA, 6.3v. 28 S .. .. 119
aries 200-230-250 v. 50 C/s,  Screened All with 200-250 v. 50 c/s, primaries 6.3 v. 250-0-250 v. 60 mA, 6.3 v. 2a. .. .. 12/9
TOr SHROUDED DROP THROU G M 15a. 5/8; 63 v.22a,7/8:0-463 v, 2 a, 7/9; Both above size 21 x 24 x 2}ins.
250-0-250 v. TO mA. 6.3 v. 2a,5v.2a.. 1779 12v.1a. 711:63v.3a, 8/11; 6.3 v. 6 2. | SMOOTHING ClIOKES
o0y SOmA.83v.28.5v.2a., 18/9 | 17/6: 12'v. 1.5 a twice, 17/8 180 mA. 7-10H 250 Ohms 11/9
20-0-230v. 10 mA, €.3v.20, 637,14 2119 | OUTPUT TIRANSFOI IS 100 mA_ 10 H 230 onmg -4
0v.100mA.63v.35a C.T. .. 19/9 | Midget Battery Pentode 66:1 80 mA. 10 H 350 ohms U1
250-0-250 v. 100 mA, 6.3y.4a,5v.3a.  25/9 384, etc. .. ] 60 mA. 10 by Y &
300-0-300 v, 130 mA, 6.3 v.4a,6.3 V. 12, Small Pentode, 5000 ohms to 30 PARMEKO POTTED ES
for Mullard 510 Amglmer o - 29/ | Small Pentode7/8.0000 to 3 3 200 mA. 12 H 100 ohms 18/9
300-0-300 v. 100 mA, 6,.3v, 4a,5v.3a. . 26/8 Standard Pentode 5,0000 tof 0 120 mA; 30 H 200 ohms o S 168
a0 v. 10mA.63v.48.5v.3a.] 26/8 | Standard Pentode 71800 o 5o 120mA;8HS0ohms .. . 118
350-0-350 v. 100 mA, 6.3v. 4 v. 44, C.T. 10,000 0 30 a0 o 58 . 5 R.GER TRAVQF(.).R\HZJ'RS E
Sada. o L Ul28/9 | Push-Pull 8 watts! ELE4, or'8Vs £o e b eI ANSED T
350-0-350 v. 150 mA, 6.3 v. 4a,5v. 3a. . 29/8 3 ohms or matched to 150hms .. g/g | A g’ NreNeera 9"1'5 2° ¥ ITipey e
FULLY  SHROUDED '~ UPRIGHT | Push-Pull 10012 watte ve match 6V6 0-9-15v. 11 a. 11!)91~ g v.2a 1,4/95%01‘5 T
250-250 v. 60 MA, 6.3 v. 24, 5v. 2 a, or EL84 to 3-5-8 or 15 ohms .. .. 19/ % 3 a, 18/9: °5- a 55 v. 5 a 18/8; 0-9-15 v.
Midget type 24-3-3in. .. .. 17/11 Following types tor 3 and 150 speakeérs: a3 23/9; 0-9-15 v. 8 a, 28/9.
20v.100mMA.6.3v. 4a.5v.3a. 27/9 | Push-Puil 10-12 watts 8V6 or E1os - 18/9 | AUTO (Step up/Stepr down) TRANS.
00-0-300 v. 100 mA. 6.3 v.4a,5v.3a 27/11 | Push-Pull 15.18 watts, 6L6, KT66 .. 22/9 | 0-110/120-230/250 'v. 50-80 watts, 13/9:
350-0-350 v. 100 mA.6.3v. 4a.5v. 3a 27/11 Push-Pull for Mullard 510 Ultra 150 watts, 27/8. 250 watts, 39/9
350-0-350 v. 150 mA, 6.3 v. 4a,5v.3a,.35/8 Linear ‘i g 3 oo .o .. 20/9 | MICROPHONE TRANSFORMERS
425-0-425v. 200 A, 6.3 v. 4 a, C.T. Push-Pull 20 watts, sectionally | 120:1 high grade, clamped, g/9; 120:1
63v.4a,CT.. 5v.3a e 49/9 wound, 6L6, KT66, 807, etc. ., - 49/8 | Potted. Mu-metai screened, g;9.
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT WITH TWIN SPEAKERS

en undistorted output total 6 watts, For A 5
Outputs [or matched 2-3 ohm speakers. Sensitivity 130 m.v., Ganged
Vol. and Tone Controls. Preset balance control

A complete set, ot pars to construct agood quality Stereo amplitier with 4
and point-to-point wiring diagrams sup_plled. Car

goi-p':m‘-x,- X%UIE.‘MEN;T OFFER-
mprising it,

matched 8in. L/Spemkers, £6-1 9-6
and Acos T/O Stereo head Carr. 7/6.

suitable most pickups.
PICK-UP ARMS complete with Hi-Fi
turnover crystai head. Acos GP54. Limi-
ted number brand new. perfect at Approx.
half price. Only 29/11.

€08 RYSTAL MICROPHONES.
Mic40 stand or desk. Listed 36/-. Only 27/8.
39-1 8tick type. Lisced 3 gns. Only 39/6.

R.5.C. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER Al0
A highly sensitive Push-Pull high output
unit with self-contgined Pre-amp, Tone
Control Stages. Certified performance
figures compare equally with most ex-
rnslve amplifiers avallable. Hum level
0 db. down. Frequency responge 43 db.
30-30,000 cfs. A specially designed
sectionally wound ultra linear output
transformer is used with 807 output

valves. All compoaents are chosen for
rellability. Six valves are used EF86,
Ci G Separate

Bass and Treble Controls are provided.
Minimum input required for full output
g only 12 millivolts so that ANY KIND

¥ MICROPHONE OR PICK-UP 1S
SUITABLE. The unit is_designed for
CLUBS, SCHOQGLS, THEATRES,
DANCE HALLS or OUTDOOR FUNC-
TIONS, etc,
ORGAN, GUITAR.,
etc, For standard or long-playing records.
QUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT
An extra Input with associated vol
control is provided so that two separate
1nPucs such a8 Gram, and ‘Mike' can be
mixed. Amplifier operates on 200-250 v.
50 c/cs. A.C. Mains and _has output for
3 and 15 ohm spe:e;(ers. Complete kit of

r

with fully punched
l |Gns-

pa;
chassls and point-to-point
wi
Carr. 10/-

ring diagrams an
structions. If reguired
perforated Cover With
carrying handles can_be
supplied for 19/9. The
amplifier can be sapplied, factory built
with EL34 output valves and 12 months
uarantes, for 14 Gns.

‘ERMS: DEPOSIT 33/9 and 9 monthly
ayments of 33/9.

uitable microphones and
avallable at competitive prices.
FULL RANGE OF LINEAR AMPLI-
FIERS ALWAYS IN STOCK.
COLLARO JUNIOR 4-speed single
player units and Hi-F1 crystal pick-up

in-

speakers

with turn-over head, £3.19.8.
B.S.R. UAS8 4-SPEED AUTO-
CHANGERS with Hi-fi turnover pick-

up head, £8.19.8. Carr, 5/-.

C. mains input ol 200-250 v

T, and pkg. 5/-

Full instructions

Jason FMT! V. H.F/FM Radio Tuner desx:f'n.
Total cost ot parts including valves, Tuning
dial, Escutcheon, etc. £6.19.6.

LINEAR L45 MINIATURE 4/5 WATT
QUALITY AMPLIFILR. Suitable for use
with any record playing unit, and most
microbhones.  Negative feed-back 12db.
Separate Bass and Treble Controls. For A.C.
mains input or 200-250 v. 60 ¢/cs. Output for
2-3 ohm speaker. Three miniature Mullard
valves used. Size of unit only 7-5-8in. high,
Guarant’d for 12 months, Only £5.19.8. Send
8.A.E. for illustratedleaflet. Terms: Deposit
22/6 and 5 monthly payments of 22/6.

12in. 10 WAT

HIGH QUALITY
LOUD-
2 SFEAKER
i IN
POLISHED
WALNUT
FINISHED
CABINET

Gauss_12,000
lines.Speech
coil 3 ohms
or 15 ohms.
Only £4.19.8
carr. 5/-.
Terms:
posit
and 8 monthly payments of 11/3.
12in. 0 WATT 111-Fl LOUD-
SPEAKERS IN CARINETS. Size 18 x
18 x 10in. Finish as above, Terms: Deposit
and 9 monthly payments of 17/8.

17/9
Only £7.19.8. Carr, 8/6.

RS.C. 45 WATI A5 HIGH-GAIN AMPLIFIER

home,

is used.

230-250 ¥. 50 ¢/s.

A highly-sensitive 4-valve quality amptifier for the
small ciub, etc.
quired for fult output so that it is suitable for use with
the latest high tidelity pick-up bheads,
all other types of pick-ups and practically all ‘mikes’.
Separate Bass and Treble Controls are provided. These
give full long-playing record cqualisation. Hum level is
negligible being 71dbh. down 15db. of Negative feedback
H.T. or 300 v.
available for the supply of a Radio
Tape-DDeck pre-amplifier. For A.C. mains input of 200-
Output for 2-3 ohm speaker,

Only 50 millivoits input is re-

in addition to

25 mA. and L.T. or 6.3 v. 1.5 a. 18
Feeder Unit, or

Chassis is not alive. Kit is complete

in every detail and includes fully punched chassis (with haseplate) with lliue hammer

finish and point-te-point wiring diagrams and instructions.

Exceptional value at

only £4.15.0, or assembled ready for use 25/- extra. plus 3/6 carr.; or Deposit 22/6 and

5 monthly payments of 22/¢ for assembled unit.
< N € R.S.C. BASS REFLEX CABINETS,
R.S.C. PORTABLE GUITAR JUNIOR MODEL. Speclally designed

AMPLIFIERS. (For 200-250v. A.C. Mains)
Junior 5 watts High Quality output.
Separate Bass and Treble ‘‘Cut” and
“Boost™ controls. Sensitivity 15 m.v..
Twin inputs. High Flux 8in. Loudspeaker
“puilt-in**. Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in attractivs and durable policrome, and

fitted carrying

handle, Terms, 8

Deposit £1 and 9 ° .
monthly payments

o] o Carr. 10/~
Senior 10 watts High Fidellty output
Separate Bass and Treble ‘“‘Cut” an
“Boost” controls. Twin separately
controlled high gain inputs so that
two instruments such as Guitar and

String Bass can be used at the same
time. Two londspeakers are incorporated,

7 x 4 m, eiiiptical for Treble, Cabinet is
well made and finished as Junior model,
Size approx. 18 x 18 x 9in, 5Gns

H.P. Terms. Deposit 34/9 and o
3 monthly payments of 34/9, Carr. 10/~

Super 1H-Fi 15 Watt, All facilities as
10 watt, Cabinet size 18 x 18 x 10ins.
Terma: Deposit £2.11,6, and nine monthly
pavments o’ 51/8. Cash 22 gns. Carr.12/6.

a high Flux 12in, for Bass notes and al'

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An alldry
battergr eliminator.
Size bt x 4t x 2in.
approx, Completely
replaces battery sup-
plyving 1.4 v. and 0 v.
where A.C. maina 200-

250v.

able. Suitahle for all
battery portahie
recelvers requiring
1.4 v, and 80 v. This
includes latest low
oonsumption types,

Completé kit with diagrams, 39/9, or
ready to use. 46/0.

Type BM2. Size 8 X 5¢
x 24in. Supplies 120 v.
90 v. and 60 v., 40 mA.
and 2 v. 0.4 a. to 1 amp.
fully smoothed. There-

hy completely re-
placing both LT,
hatteries and L.T.

2 v. accumulators
when connecicd to
A.C. mains _suppbly
200-250 v. 50 _cls.
SUITABLEFORALL
BATTERY RECEI-
VERS norms.lly using 2 v. accumulator.
Complete kit of parts with dlagrams and
instructions, 48/9, or ready for use. 59/6.

for W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker, Acousti-
caily lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.6.

STANDARD MODEL. As above but for
12in. speakers, Size 20 x 15 X 13in. EsDe-
cially recommended tor Plessey Dual
Concentric Speaker, £5.19.6. Suitable
legs with brass ferrules, 25/- per set of 4.
PLESSEY DUAL CON NTRIC 12in.
15 ohms HIGH FIDELITY SPEAKER
{12,000 Jines) with built-in tweeter (com-
pletely separate elliptical speaker with
choke. condensers, etc,) providing extra-
ordinarily realistic reproduction when
used with our All or simllar amplifier.
Rated 10 watts. Price only £5.19.8.

P.M., SPEAKERS. 2-3 ohm, 2iin. Perdio

21/9. 5in., 17/9, 64in.. 16/9. Bin., 19/8.
§°x 5in. 25/9. 10in. 26/9. 10 x 6in. 29/9,
12in. 29/11. B, “Stentorian”

10in. W.B,

3 or 15 ohms type HF1012 10 watts. hi-
fidelity type. Recommended for use With
our All Amplifier. £4.12.9. 12in. R.A.
3 ohms 10 watts (12,000 lines). 58/8.
TWELETERS, Plessey 30 19/9, 150 25/9.
H1-F1 CRYSTAL PICK-U HIEADS,
(Turnover type with sapphire stylus.)
Acos. Standard replacement for Gar-
rard B.S.R. and Collaro. 19/8. Acos.
Stereo-Monaural 49/9. Ronette Stereo/
Monaural 59/8. .

R.S.C. EQUIPMENT CARINET, Dimen-
sions and outer appearance ldentical with
Standard Bass Reflex Cabinet, Top hinged.
Bass board adjustable, Will take Tape
Deck or Player Unit, and Amplifler plus
F.M. or A.M./F.M. Unit, Only 8 gums.
SUPERIIET FEEDER UNIT. Design of
a high quality Radio Tuner Unig (specially
suitable for use with any or our Ampli-
i A.V/C. Controls are
Tuning., W/Ch. and Vol. Only 250 v. 156 mA.
H L.T. of 6.3 v. 1 amp. required from
Size of unit Approx. -7in.
high. Simple alignment procedure. Point-
to-Point wiring diagrams. instructions
and priced parts list with 111ustratlox;h%/°6.
Total building cost £4.15.9. For k t

send S.A.E.

LINEAR TAPE PRE-AMPLIFIER
Type LP[1. Switched Negative feedhack
aqualisation. Positions for Record iin.
3tin,.. 7Hin. and Playbaek, EM84 Record-
ing Level Indicator. Designed vrimar-
iiy as the link hetween 8 Coltare Tape
Transcriptor and a high fidelity ampli-
ker, but suitahle for aimost any Tape
Deck, Only 9 gns. S.A.E. for leatiet.

TERMS: C.W.0. or C.0.D.

No C.0.D. under 81. Post 1/9 extra under £2, 8/3 extra under £5.

Open 9§ to 8, Wads. natil 1 p.m., exoept Manchester Open all woek. Trade supplied. S.A.E. with afl enquiries.

|
| (M/C)
Ltd.
(1 4 4]
73 Dale 5.7 County. (Mecca)
5] Savile St., | Street, Arcade, Briggate,
Hull Liverpool2 | Leeds |

Mail Orders to 29-31 Moorfield Road, Leeds 12.
Personal shoppers to any of branches below-—

8-10 Brown St.
(Market St.),
Manchester 2

56 Morley Strest,
(Above Alhambra
Theatre), Bradford
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SENSATIONAL NEW 1961 DESIGNS—BY CONCORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS % EASY AS A.B.C.

THE NEW “LISBON” » ———

TRANSISTOR SET
Thls is & pocket 2-gtage l9,6

traasistor set not much

larger than a matchbox,

Excelient clear reception covering alt
medinm waves, works lor months
off a tiny 14 or 3 velt, battery costing
ouly 34d. Easy to bwid and an
excellent introduction to transistor
circuitry. Everything can be supplied
down to the last wut and bolt incl,
SIMPLE  PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 19/6. pins
post and packing 1/6. (C.0.D. 24-
Parts sold separately, priced
parts list 1 /-,

" OUR NEW 4 STAGE “MINUETTE®

Balld this newip-des:gned “MINUETTE" 4-STAGE transistor 39,6

et in very strong ready drilled ULTRA-MODERN CASE, size
only 6 x 3} x lin. Uses three transistors and dinde and SELF-
CONTAINED LOUD SPEAKER, Very .=
sensitive, ideal for office, bedroom, ¥
holidays, etc. Months and months

of listening off an sd. battery. Can

be buill. FOR ONLY 39/6, including
PROPER CASE, miniature speaker,
etc. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS etc., pius
post and packing 1/6 (C.0.D. 2/
extra). Parts soid separately, priced

parts list 1/-.

THE NEW “FLORIDA” VALVE RADIO
model i one of our most

This sensational “FLORIDA” 276
It 18 a highiy compact, seif-contained

sensitive vaive radios.

wminiature push button bage, vaive e e
pockel radio at, absolutely rock bot- y
tow buirding cost. Covers ali medium
waves with very latest cirenitry
brinuing in stations irom ali over
Etrope without, fuss. Rize oniy 44 x
2ixlfin. A fagcinating pocket radio,
We can Supply all the parta including
beautiiul 2-tone case and SIMPLE
AS A.B.C. PICTORIAL STEP-BY-
STEP PLANS, screws, wire, etc. Can
be butlt for the exceptionally LOW
PRICE OF 27/6, plus post and pack-
g 16 (C.0.0. 2/- extra). Parte sold
separately, priced parta list 1/-,

THE NEW “SAN REMO”

This All Transistor Speaker Radio—The
“$an Remo’'—covers a)! mediuwm waves
inctuding “Home,” “Light,” etc. Reii~
able and lightweight—Slips casily mto the
Pocket or Handbag—size oniy 44 x 2§ x
L}in.! Works for Months off Sd, Battery!
Ideal for holidays, Camjung, Bedroom,
ete. Anyobe can assemble it in an hour
or two with oar simple-as-ABC PLANI

C 18

-

ONLY 32/6

set of parts | nrnia-
ture apeaker—evervthing—only 32/6,
plus 2/6 P. & P. (C.O.D. 2/ extra.)
Parts van be bought sefarately.

CONCORD ELECTRONICS Dept. PW39
210, Church Road, Hove, Sussex

Cheques aceepted. Cash on delivery 2/« exira. Please print name and address in
hlock letters. Suppliers to dchools, Dniversities, Government and Researeh
Establs C range of s and values stocked. Kegret
no 0.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

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 how you can quickly prepare at home
for a recognised engineering qualification
end outlines a wonderful range of modern
Home Study Courses in all branches of

ngineering. This unique book also gives
full details of the Practical Radio & Elcc-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng.,
Aeronauticai Eng.,
Production Eng.,
Buiiding, Plastics,
Draughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.L.Mech.E.
AMICE

g A.M.1Prod.E.
We definitely Guarantee AMIM.
A.L0O.B,
““NO PASS—NO FEE» | /i
.$c.
Whatever your age or experience, you cannot afford A.M.Brit.|.R.E.
to miss reading this famous book. If you are City & Guilds
earning less than {25 a week, send for your | Gen. Cert. of Education
copy of “ENGINEERING OPPORTUNITIES” Etc.. etc.

today—FREE.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY {Incorporating E.M.I. Institutes)
(Dept. SE/21),29 Wright’s Lane, London, W.8

THE B.J.E.T. IS THE LEADING ORGANISATION OF ITS KIN

TICAL  INCLUDING
oWl | Too

tromics  Division of |
B.I.E.T.(incorporat-
ing E.M. 1, Institutes)
NOW offers you a
real laboratory train-
fng at home with
practical equipment.
Ask for detarls.

Basic Practical and Theore.
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
AM.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam,
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

B e it B 1L ELT.
Eletlr:nl:s En{g_inurinx SCHOOL OF
stomares ELECTRONICS

POST COUPON NOW 7 --

Please send me your FREE 156-page
‘'ENGINEERING OPPORTUNITIES "
(Write if you prefer not to cut page)

NAME
ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME
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% VALVES BY RETURN OF POST %

THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY

SPECIAL OFFER
10% DISGOUNT TO FPURCHASERS
ol any SIX VALVES marked n black (ype (15%
in dozen), Post: 1 valve, 6d., 2-11, 14-.

NEW LOW PRICES
GUARANTEED 3 MONTHS

FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-equip=
ment origin, B8atisiaction or Mooey back Guaran.
tee on goods {f returned unused within 14 days,

074 5/-|6ACT 43 ¢HE 2/-|6UdG  6/3|12BED 8/6|30P1s  6/9 DA30 12/6[ECC3L 9/6) ELSH  7/-]LZ319 7/~ SP6 3/6|ucH4e 7/8
1A3GT 5/-[6AuS  3/8|845 4/3|6V6Q  5/8|12BHT7 10/8|35L6GT 9/-|DASC  2/6[ECC32 4/-|KLY7 11/6|MUl4 8/-|SP4l  2/6|UCH4l 8/6
1C5GT  8/6(8AGT  7/-|6J5G  2/9[6VEGT 6/6[1208  6/6(33W4  8/9|LACH2 B/9|KCCS3 4/6|EL38  12/8N37  11/-|SP6L  2/8|UCLSS 13/8
ID5  8/8|6AKS  5/-{4J3GT 3/8|6X2  6/6[12K1 16/6|3544UGT 5/3| DAFyL 3/6|ECC34 8/~|EL41 B/-|N73  15/-|8U2150A |UF4l 8i8
1D8  B/8|6ALS  B/C{AJH 4/-[6X4 5/-|120507T 3i6|:45460T 7/6/ DAFY6 7/3|FCC35  6/-[FLa2  8/-[N108 16/- 4/6([UF42  5/9
LH5GT 9/9(6AMS  8/-|6J7 79{6X5G  5f=[12KT7UT 419 |42 748iDIB3 919 |KCCS1  5/8|EL84  T/-(NI62  8/9[T41 7/-|UF80  7/8
L4 3/8/6AQ5  6/-{8I7G  5/-[6X5UT 5/6| 12K8GT1L/- |43 7/6|DF9L  8/8{RCCS2 6/-|ELS1  4/6|P4al 4/86(TDD4 7/6(UFS5  8/9
ILD5  3/8|6ATH  §/-|6J7GT 7/6|6Y6U 5 DF9G  7/3|ECCs3 6/9|EM31  8/6(P61 2/3|U14 8/-{UF8B 14/6
ILN5  4/6(6AU8  7/8[RJS 8/6(785 DH63  6/3{ECCS4 7/-|EM80  7/8| PABCS011/-| U118 8/-|UFR9 /-
INGGT 9/8|8B7 8/6[6KAGT 6/8|7B0 DH76  b5/-|BCC8S "7/8|EM8L  8/8[PCC84  7/-|U22  8/8luL4l -
1R 6/-[6BRG  B8/8]6K7  5/8|iB7 DH7?  5/-|ECI's0 8/6|EM84 8/9|PCC85 7/3{U24  15/.[UL44 11/=
134 8/-[6BAs  g/-|6K7G  2/3|7C5 m(m 11/3| ECF$2 8/6|EM85 10/6|PCC88 18/-1U25  12/6|UL46  9/9
145 4/9|4BE6  5/9(|SK7UT 4/9|7CH DK9L  5/8|ECH21 12/8| EN31  16/-|PCC39 13/8[U26  9/9[ULsa  7/8
114 3/8[6BU6G 12/6 [ARBGT 8/9]7H7 m(w 7/6|ECH35 8/8| Y51 PCF80  7/-|U3L 7/9|UMB0  9/8
2A3 79|8BHE  B/-|6LL  1R/8[7K7 DK96  7/3|RCH4%2 78| Small 8/|PCF82 7/81U35  11/-(UU8  18/-
2021 4/8|8RJ8 8- |L6M 848 (7Q7 DL33  8/8]ECHNI 7/9|EY86  8/-|PCL82* 7/3|U37 28/-1UU7 8/6
3A4 4/98BR7  9/8|sLoG  6/8|747 DL35  9/6KCLBO  7/-[BZ35  6/-[PCL83 10/6(U4s 8/-|UUS  17/-
343 9/-|8BWE8  7/8]ALI8  8/8[7V7 DLY2  9/-18CLR2 8/8|BZ40  6/6[pcLsa  7/6|Us0 5/9(UYIN 11/-
D8 4/8[6BW7  5/8|uLly  12/8|7Y4 DESL 8/« |HCL#% 12/-|EZ41  7/-|PEN2S 4/6|U52 4/8{UY21 11/-
3Q4 7)-|6BX8  4/9[aLD3  8/-|7724 DLY2  8f-|EF22  7/-|E%%0  6/-|PEN45 7/3{yi¢ 5/6(UY4l 6=
3Q50T 8/6|6C4 3/6|8LD12  7/8{8D3 DL84  8/-|EF36  8/3{KZ81 6/6|PEN46 5/3|U78 B/-|UYRS  8/6
384 5/8[6C5 5/6|6LD20 8{6[10CL 11/~ DLYg ,13 K39 4/3|Gzs2  8/9/PL33  8/3{Uivl 11/ VR105/80
3V4 8/9 |86 4/9[6N7 6/6|10C2 13/ EA50 EF40 18/6| HL41DDY/9 m.se 10/8[U2s1 9/ 8/
5R1G  8/8]6CH 8/9(5PL  14/-|10C14 EABC80 7/0 EF4l  8/-|HVR2 7/6|PL38 16/8|U2s2  18/- VR150/30
5T4 8/3|8CD6G 21/-(6P25  8/8|10F1 EACPL 4/6|EF42  7/6|KL35  7/6|PLS1  8/-|Us08  7/- 8/9
5U4G  4/916CHE  8/3|6P28  12/6|10L1d4 EAF42 8/6/EF50-BR  |KLL32 B/B PL82  8/8|Uswe  7/-|weiM 11/-
V4G 8/9]4DL 9d.[6Q7G  8/-|10LD3  7/8]25 EB34 1/6 2/-|KT82  6/8|PLS3  6/8]U339 11/-|Wi6 8=
5Y3G  5/9(6D2 8/6 [6Q7GT 8/9(10Lb1113/9 EB41  7/-|EF50-USA |KT33C 4/9 PL84  9/-1Udvs  6)-[wal  3/6
5Y3QT 6/-(4D3  12/6(6R7G  8/-[10LDI12 8/ EBOL  3/6 3/~ KT36 PMB4 11/-1 U801  23/-[XdiM- 11/-
5Y4G 11/-[6Dc  4/8|8SA7  5/9|10PLs EBC3  9/-|E¥S4  S8/3|KT4 sls PX25 11/8| UABCSO 8/8| X463  9/8
573 8/8 [8FL 4/9(83C?  5/3|10P14 EBC33 4/9|EF80  4/0|ET45 8/6(PY31  7/9|UAF42 8§/-|X65 1l/a
674 11/-|6F6G  5/9|63G7  4/9]|10P18 EBC4l 7/9[EF®5  8/6[ET6l 8/6|PY32 10/-|UB41  8/-[X66  11/-
574G 8/818FEM  7/-168H7  4/6]12A8 EBCRL 5/8|RFs6  9/-|KT63 6/3|PYS0  7/-|UBC4L 7/8|X76M 12/
574UT 11/-[6F8G  6/3|6817  4/8)12AH7 EBFR0 7/9|EF9S  6/9|KT66 14/8/PY81  8/-|UBCS1 10/-|X78  14/6
6/30L2 9/-16F12  3/8(63K7  5/3]12AHS 3 EBF8% 8/6|EF91  8/-[KT76 8/8[pyse /3| UBF89 7/9 X718 16/6
6A6 7/6[6F13  €/9|68L7GT 6/-!12AT6 30FG  6/8(CL33 /9| EBL2L 12/6|EF92  4/8| KTW61 5/9 [PY8S  7/6|UBL21 14/6|X81M_ 9/~
8A7  10/~|6Fl4  9/6|63N7GT 4/9|12AT7 5/6{30FL1 9/86(CY31 7/6/EBL31 21/-|EF95  6/8| KTW63 5/8P730  0/8| UCCs4 14/6| Y63 6/3
6ASG  8/6|6F15  9/6(68Q7  6/-|12AU7 6/-|30LL  7/-|D63 1/6|EC52  3/8|EK32  7/-|KTZ83 8/6|R18  11/-| UCCS5 7/9|Z83 /=
6ABGT 13/-|6F18  8/6(6387  4/8|12AX7 6/9|30P4 12/6|D77 8/6|ECS0  8/6|EL32  8/8(L63 5/6 (R19  11/-|UCF80 18/-|268 6/6
6ABS  7/-l6F38  6/8/6U4GT 10/6!12BA6  8/-l30P12 8/.lD152  s/0{ECol .4/6/EL88  8/-lLN1se  %-18spé  8/8|UcH21 18/81277 8/-
: 13 Channel TV’s—Absolutely Complete
HIGHEST QUALITY—COMPARE OUR PRICES These Sets are unequalled in value. They are untested and are nob
l’ es h:sn.lz(ﬁ G U A RA N T E E D guaranteed to be working.
b v ”
127 £2.19.0 @.p. 1216 14" £4.19.0 p.p. 150
6 Months 12 Months
MOST MULLARD, NEW TYPES “NUMATIC” CAR RADIO
MAZDA, COSSOR,| | 2in. £2-0-0 £3-5-0| uwsi7e
EMITRON, EMI- £4-0-0 | Complete with Speaker. 12V. Positive earth. £15.15.0 p.p. 276
:‘C(]){PEA' H;r;rml;: 14in. £2-10-0 £3-15-0 M&ﬁ*gﬂa HEADPHONES
ERR v -0-
PROCESSED N |5/ ‘ 7”.,. £3_5_0 £4_10_0 CRM 172 High Impetance. 2000 ohms each earpiece. Brand new. 16/6 pair. P.P. 1.
OUR OWN FAc- MW 43/84 AMPLIFIERS
TORY. 2lin. £3-15-0 £5-15-0 £6-0-0 [Tipioo” 430, 8 Watt Amplifers. Suitable for Record Players, ete
£4.4.0. P.P.1/0:
LOUDSPEAKERS B.B.C./I.T.A. AERIALS EXTENSION LOUDSPEAKERS

Top Makes manufacture fresh, 2}in, 13/-;
8in. 19/-; 10in, 22/6;7 x 4 18/=;8 x 3, 1
21/-; 8 x 183, 29/-,

PM SPEAKERS

in. 18/-;
;8zx6,

g ohms, top blfake! periormance guaranteed,
on 8/- %4 11/' 10're 13/-

1,000 YDS. ASSAULT CABLE

P.V.C. covered usteel, ideal lelephone lines, garden-
ing. 9/~ drum. Postage 4/-.

VALVES ALL GUARANTEED 3 MONTHS

PL81 SOILED, AMAZING
8/-

VALUE AT ONLY
EY51 SHORT SHORT

ENDS 4I6 U25 ENDS
COMPLETE RECORD PLAYERS

B.8.R. UAl4, 4-3pesd Autochanger ..
B.S.R. UA20, Autochanger .,
P. & P. on above 4/-

RENEW YOUR PICK-UP
with the lollowingk CARTRIDGES: ACO3 (LP,
66.3. 22/6: SONOTONE, 17/; BTELU and REUTER
15/-; POWER POINT, 17/-, Al the above coms
plete with “STARR-GALAXY" Tone Arm, 8/- extra,

8jngle Dipole, 3 Element, Wall mounting.
Compietz. P.P, 3/

RECORDING TAPE
“Brand Five' 7in. 1,200 it,. 23/8; 7iu. 1,800 ft, 32/8;
5in. 600 M., 15/-. D‘ID 1,200 ft. 21/0

TORGHES

“TRICGLOUR" Flashiight, with Focus,

32/6

Red, Green amd White light, 74in. long. 4/9
Battertes 1/2 each. P.P. 9d.
AERIAL OSCILLATOR COILS. LONG 4/6
AND MEDIUM WAVE P"
Square Plugs and Bocksts, Fused, 13 amp, 6 6
8 pin. P.P. 1t~ I

SILICONE DIODES

125 V. 500 M.A. 2 in setiesa make superior replace-
went 1or R.M.+ and R,MLS, ete, 8/- eac!

RECTIFIERS
For Chargers, selenium full wave, 12 voit, '4-4 amps,
8/G; (Carr, h-l. 260 v, 80 mA, §/-; 6/6;
R\l? 8/-: RM3, ¢ RM4, 15/6; R\!-) 21/-- NA&ﬁ
17{-: 14497, 28/-; 144100, 25/-; 18RC1-1-18-1, 7/9;
lﬁRAl-l-lﬁ-l 7193 1SRD2-2-8-1, 14/-; 14RA1-2-8-2
1%-: I4E AL-2-8-3, 20/-,

Covered i attractive Rexines Gold Metal 21 /6
Fret. Complete, nize 8 x 6 x 3iin.,

Baffle type, ;éaliuhed wood fr;:;lt, v;l;h Gold Metal
Fret, Shaped. 8ize 11} x x 33n,
S 996

POWER CABLE

7/029, 16 amp, 2 core, power cable, 1/= yd.; 8 core,
1/8 yd.; 4 amp, P/C Twin Flex, 4d, yd. 100-yd.
drom, 80/-, pius postage,

P.V.C. WIRE SPECIAL BARGAIN
100 yds., 30 mil, ¥pecial price 7/8, 200 yds., 30 mil,

12/6. P.P. 2/-,

co_ Ax standard aud low loss, 25 yds., 12/6,
60 yds, £2/6, 100 yds., 42/8. Co-ax.

Pluygs 1/3. Wall outiet boxes /8.

100 RESISTORS 6/6
100 CONDENSERS 10/=-

Miniature Ceramic and Silver Mica Condensers,
3 pF to 5,600 pF. LIST VALUE OVER £5.

Post: 2 Ibs. 2/-, 4 Ibs. 276, 7 Ibs. 3/,

15 Ibs. 4, etc.

TEGHNIGAL TRADING GO.

No C.0.D.
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ARMSTRONG AF208 AM/FM
RADIOGRAM CHASSIS

% Full VHF Band (87-108 Mc¢/s and Medium
Band, 187-570M) % 7 Valves * 5 Watts Output
% 15db Negative Feedback # Separate
wide range Bass and 'I'reble Controls %
2 Compensated Pick-up Inputs % Frequency

Response 30-22,000 c.p.s. +2db Tape
Record and Playback Facmties + Conti-
nental Reception of Good Programme

Value % For 3, 7+ and 15 ohm speakers.
Send S.A.E. tor leaflet.

PRICE 22 GUINEAS Carr. Free

LATEST “EMI” 4 SPEED

SINGLE RECORD PLAYER

Acos Hi-Fi Pick-up for LP. andj/or 78,
7, 10 and 12in. records. Silent motor. heavy
mlxmt.able. auto stop. Complete on Base-
plate.

Special offer £6.5.0 post free.
or with Stereo/Monaural pick-up £8.19.6.

SINGLE-PLAYER BARGAIN

Ready-built, complete with BSR TU9
4-speed gram pick-up unit. Handsome
portable case. 3-watt amplifier with
2 valves and speaker. List price
£12.12.0. OUR PRICE £9.9.0. Post 4/-.
Fully guaranteed in manufacturer’s
sealed cartons.

C.R.T. BOOSTER TRANSFORMERS

For Cathode Ray Tubes having heater
cathode short circult and for C.R.
Tubes with falllng emission., Full
instructions supplied.

Type A. Optional 26% and 50% Boost.
2V or 4V or 6.3V or 10.8V or 13.3V.
Mains input. 12/6
TYPE A2, High quality, low camcny.
10/15pF. Optional boost 26%, 50%. 75%.
Mains input. 8
Type B. Mains input.
Multt outbut 2, 4, 6.3. 10 and
Boost 25% and 50%. This transformer

ig suitable for all TV tubes, 21/- each.

PYE STEREOPHONIC PLAYER
Complete with Garrard TA MKl
Stereo unit and selt contained quality
stereo amplifier, size 144 wide x 17°
deep x 81 high, Brand new in maker's
box with full instructions and guar-
antee. OUR PRICE 218.10. Carriage
and insurance, 10/-,

Suitable for use with any two 8 chm
loudspeakers. B

LOUDSPEAKER P.M. 8 OEM. 24, 3, 4in. 19/6.
5in. Rols, 17/8; 8in, Plessey, 19/6. 7in. x 4in. Rola,
18/~; 64in. Rola, 18/6. 10 x 6in. £7/8, 10in. nols.
30/-.“7111. Tweeter, 25/~ 12in. R.A. 80/-; 13}

STENTORIAN HFI012, 10t 315 ohine, 10 w.. 86/

COMPLETE RADIO
£4.19.6 post free

i
13814
speakers, frame
I long, 3 med.

4 Mullard valves, Sin.
aerial. 4 pre-set stations.
wave, Superhet Circuit.
Size 9 x 6 x 5}in. high. Tested ready for
use. 200/250 v. A.C.—D.C. Mains.

JMAINS TRANSFORMERS £00/250 v,
Postage B[~ each transformer,
STANDARD, 250-0-250, 80 mA, 6.3 v.
tapped 4 v. 4 8. Rectitler 6.3 v.1a 5 v,
2 & or 4 v. 2 a. 22/6 ditto, 350-0-350
MINIATURE 200 v. 20 mA, 8.3 v. 1 a,
MIDGET, 220 v. 45 mA, 6.3 v, 2 a.

AL,

SMALL, 220+0-220, 50 mA, 6.3 v. 28 .. 17/8
STD., 250+0-250, 66 mA, 6.3 v. 8.5a .. 17/6
HEATER TRANS. 6.3 v. 14 amp. 78
bitto, tapped sec. 2 4 6.3 v, 1} amp.. 8/8
Ditto, sec. 6.3 v. 10/6

GENERAL PURPOSE LOW VOLTAGE 2-

8,9, 10, 12, 15, 18, 24, 30 v. £22/8
AUTO TRANSFOBMERS 150 w. .. 2218
0, 120, 200, 239, 250 v., 500 w. .. 82/6

New Boxed VALVES %-day Guarantee

1R5 716|6KSG  7/6 EA50  1/8/EZS0  7/6
195 7/6|8L6G  10/6|EABCS0 8/6|E1148  1/6
1T4 8/-(6N7M  8/6|EBY1  6/- HABCSO
2X2  8/8{sQ7G  8/8|EBC33 8/g 12/8
334 7/6|ABA7  6/-|EBC4L 8/8|HVR2A 6/6
3v4 7/8168J7M 6/6/EBFS0 10/-|MUl4  9/-
504 7/6l68N7  6/6|ECCS4 9/6|PUC84  B/6
5Y3 7/8{6v6G  8/8|ECF80 9/6|PCFR0 9/6
524 9/6/6X4  ,7/6|ECH42 10/8{PCLE2 11/8
6AMS  5/-|6X5 6/6| ECL80 10/6{PEN25 6/6
6B8 6/-12A6  7/8|ECL82 10/6|PLS1 12/8
6BES  7/8[12AT7 8/-|EF39  5/6(PL32 10/6
6BHB  9/6/12AU7 8/-|EF4l  9/8|PY80  7/6
6BW6 9/6/12AX7 8/-/EF50  5/6/PYSL 9/
6D8 8/-|12BEG 8/8/EF80  8/-|PY82  7/8
6F8 7/6[12K7  6/6|EFS6  12/6|3P6)1  8/6
6H6  8/812Q7  6/8|EF92  5/8/UBC41 9/8
843 5/6135L6  9/8|EL32  5/6/UCH42 6/
6J8 5/8(35Z4  7/6|EL4L  9/6|UF41  8/8
6J7G _ 6/6[130 9/8|EL8Y  8/8|UL4l  8/6
6K6GT 6/8(807 5/6|EYsl  8/6(UY4l  8/-
6K7G  5/-1954 1/6|EzZ40  8lU22 8/~
SETS OF VALVES
DK968, DF96, DAF96, DL96, 8/8 each or 27/6 set.
1R5, 1T4, 185, 331 or 3V4, 19/8
8K8, 6K7, 6Q7, 6V6, 624 or 6X5. 27/8
ECH42, EF4l, EBCil, FL41, EZ40. 37/6
ECHS81, EF89, EBCs1, ELR4, EZ80. 30/6
12K8, 12K7, 12Q7, 3516, 35Z4. 35/
NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR TUBULAR CAN TYPES
1/350V  2/-150/350V 5/6 16/45V 5/-
21350V 2/3(100/25V 8/~ 32/350V 4/-
4/450V  2/3(260/25V 3/- 1001270V 5/6
8450V 2/31500/12V 3/~ 2,000/8V 4/
B/500V _ 2/9|8+8/450V  3/6 5,000/6V 5/a
16/450V 8/-|8+8/500V_ /- 324+32/350V  §/-
16/500V 4/-|8+16/450V  8/9 32+32/450V 8/«
$2/450V 8/98+16/500V_ 5/6 32+ 32 + 32/860V7/-

25/26V  1/9{16+16/450V 4/3 50+ 50/350V -
509‘25V 2/-1164+16/500V 6/~ 64+ 120/3650V 11/6
50/60V

2/-1324 32/360V 4/61100 4+ 200/275V 12/6

0.P, TRANSFORMERS, Heavy Duty 50 mA, 4/6,
Muitlratio, push-pull, 7/6. Ditto, 10 w., 15/6. 'Minie
ature, 384m ete., 5/8, L.F. CROKES 15/10H. 60/65
mA. §/-; 10 H. 85 mA, 10/8; 10 H., 150 mA, 14/-.

TELEVISION REPLACEMENT
Line Output Transformers
from 45/- each, New Stock

and other timebase components
Most makes available
S.A.E. with atl enquiries.

FULL WAVE BRIDGE SELENIUM RECTIFIER

2, 6 or 12 v. 1} awp., 8/9: 2 a., 11/3; 4 a,, 17[8
CHARGE TRANSFORMERS. Tapped input 200/
250 v. for chareng at 2, 6 or 12 v., 14 amps., 15/6.
2 amps., 17/8; 4 amps.,, 22/6, Circuit included.
4 AMP CAR BATTERY CHARGER with amp
meter Leads, Fuse Case, ete., for 6 v. or 12 v., 89/6,

B O O K S tist S.A.E.
40 Circuits for Germanium Diades 3/~
“W.W*" Radio Valve Data, 8/-.
lligh Fidelity Speaker hncloqure, 5/=
Valve and TV Tube Equivalents, 9/6.
TV Fault Finding, 5/-,
Quality Ampliliers, 4/6.
Radio Valye Guide., Books 1, 2, 3
or 4, 5/ each.
Transistor Superhet Recelvers, 7/8,
Practical Radio for Beginners, 3/8.

Master Colour Code Chart, 1/8.

BAKER SELHURST

LOUDSPEAKERS
Details 8,A.E.
12in. Baker 15w. Stalwart
3 or 15 ohms, 45-18,000
CopeBe 0o 80/~ |
12in. Baker ﬂm'm. foam
suspension, 15 ohms, 40-

13,500 c.p.a. .. 88
12(n. " Stereo, 12w, 86-
16,000 ¢.p.s. . 28

12in. Baker Ultra Twaive,
20 c.p.4. to 25 ke/s. £17.10
15in.  Auditorlum, 35 w.,
Basa. 20 c.p.a, to 12 Kefa.

215

TWIN GANG TUNDIG CONDENSERS. 366 pF.
wminiature lin, x 14io. x 12in,, 10/, 500pF Btandard
with trimmers, 8/-; midget, 7/8; with triminers, 9/-
SMALL 3 gang 500 pF, 17/-,
SINGLE 26 pF, 50 pF, 75 pF, 100 pF, 160 pF, 8/,
Solid dlel.ectrlc 100 800. 500 pF, 3/6, )

7 kv;

CONDEN stock. 0.001 mfd,

T.C.C., .’)/6 Dltﬁo, 20 kv., 9[0 0.1 m!d., 7kV., DIC.

Tubular 500 v. 0.001 to d., 84, 0.1, 1/;

0.25, 1/8; o.o/wo Ve 1/0 0.1/850 Vo Dd 0.61/2,000 v,

0.1/1,080 v., 1/9; 0.1 mid., 2,000 voits, 8

CERAMIC CONDS. 500 v., 0.8 pF to 0.01 mid., 84,

SILVEB MICA oomnsm 10% 5 pF to 300 pP,
1/-; 600 pF to 8,000 1/2. Close tolerance,

(+ 1 pF) 1.5 pF to 47 pF, 1/8. Ditto 1% 30 p¥

to 815 pF, 1/9; 1,000 pF to 5,000 pF, 2/,

465 ke/s SIGNAL GENERATOR
Total cost 151-. Uses B.F O. Unit,
ZA 30038 ready made. QOCKET
SIZE 2 x4 x .an Slight modiﬂcaclons
required, full instructions aulgplled
gaAtf:ry 716 extra 69V +14V. etails

Wavechange Switches.

p. 2-way, short spindie, 2!6.
waler, long spindie, @/8; 2 g
p. 2way. 4 p. 3-way, long spihdle, g;e;
D. 4—way. 1 p. 2-way. long spindie,

Wavechange “MAKITS”. Wafers availe
able: 1 p. 12 wnfer. 2 p. 6 wafer. 3 p. 4 wafer,

p. 3 wafer. 6 g wafer. 1 wafer. 8/8;
2 wafer. 12/8; wa(er 16/~ additio: nal
wafers up to 14, 3/6 each extra.

g D. 4—WE.Y

Toggle Switches, s.p, 2/~; &D., 8/8;
d.p.d.t.. 4/-. Ex. Gov. s.p.d.t.. 1/=,
CRY STAL MIK;‘NINSERT
Preclslon engipeered,
8ize only 1iin, dia. x }n, 0
ACOS CRYSTAL MIKE 4 ,. 25/
DE LUXE STICK MIKE . 35
Valveholders. Pax. int. oct.. 4d. EAS0,
6d. Bl12A. T, 1/3. Eng. and Amer. 4
5, 6, and 7 pin, i/s. MOULDED Mazda and
int. oct., .: B7G, BBA, BS8G. B9A, gd.
BTG with ge. BOA with can, 1/9.
eramic EF50 7G, BYA, Int. o e
BG, B9A cans, 1/- each.

THE ORIGINAL

RADIO COMPONENT

Our written guarantee with every purchase,

Bus 133 or 68 pass door
8.R. Btation Selhurst

www americanradiohistorv com
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Yolume Controls|80 ,ot=. COAX

ABLE
Semi-air spaced in.
Long spindles. Midget | Stranded core. 6d
‘6 K ohms to 2 Mey. | 40 yds. 17/6, yd
No. 8w, D.P.8w. 60 yds. 25/~
3/- 4/8 | Fringe Quality |/_ yd_
Linear or Log Tracks. Air 8paced.

TRIPLEXERS Bands I, II, I 12/8
COAX PLUG .. 1/~ LEAD SOCKET. . 2/-
PANEL SOCKETS 1/- OUTLET BOXES 4/6
BALANCED TWIN FEEDER yd. 6d. 80 or 400 ohme.
DITTO SCREENED per yd. 1/6. 80 ohws onis.
WIRE-WOUND POTS. 3 WATT. Pre-set Mip.
V Type. AL values 10 ohms to 25 K., 3/- ea.

30 K., 50 K., 4/-, (Carbou 30 K., to 2 meg., 3/-.)
WIRE-WOUND 4 WATT Pots, Lonu Spindle.
Values, 50 ohins to 50 K., 8/6: 100 K., 7/6.

PHILIPS TRIMMERS, 30 pF 1/-

TRIMMERS, Ceramic. 39, 50, 70 bF., 8d.; 100 pF.,
150 pP., us; 250 pF., 1/8: 500 pF., 750 vF., 1/8.
RESISTORS. Pralezrad vaiues. 10 ohms to 10 meg.,
3w, 4d.; ¢ w. , 6d.; 1} w., 84,; 2 ., 1/~
HIGH STABILITY. n.. "L%., 2/-, Prete,red vaines,
10 @ to 10 meg. Ditto 5%, 100 § to § meg., 8d,

5 watt 13
WIRE-WOUND REFISTORS

10 watt, e

15 watt 25 obms—10,000 ohms 2.

12.5K to 50K 10w i eeee e B

AMERICAN “BRAND FIVE"
PLASTIC RECORDING TAPE

Double Play 7in. reel, 2,4001t 80/- | Spare
bin. reel, 1,200t 37/8 | Plastic
Long Play 7lu. reel, 1,8001t 35/- | Reels
biin. ree), 1,2001t 23/68 |3in. 1/6
Gin. reel, 9001t 18/8 | 4in. 2/~
5in. 2/-
Standard  7in. reel, 1,200t 25/~ |51in. 2/-
Bin. reel, 600t 18/- | 7in. 2/6

“Instant’ Bulk Tape Eraser and
Head Defluxer, 200/250 v. A.C.. 27/6.
Leaflet. S.A.E.

Radio Screwdriver 5 in. 8d.
Neon Mains Tester Screwdriver, 5/-
Solder Radilograde, 4d. yd., §lb. 5/-
Black Crackle I"aint. Air drying, 3/- tin.

HIGH GAIN TV PRE-AMPLIFIERS
BAND |

WC.
Tunable channels 1 10 5. Gain 18db.
ECC84 valve. Kit Bice 28/6 or_ 49/8
with power pack. etails 6d. (PCC84
valves if preferred.)
BAND III LT.A,—Same prices.
Tunable channeis 8 to 13. Galn 17dB.

Paxolin Panels, 10 x 8in., 1/8.

Miniature Coutact Cooled Rectifiers,
250V 50mA. 7/8; 250V 60mA, 8/8: 250V
85mA. 9/6: 200mA, 21/-: 300mA, 27/8.
Selenium Rect. 300V 85mA. 7/6.

Coils. Wearite “P' type, 3/-

Osmor Midget “Q™ type. adj dust. core,
from 4/- each. All ranges.

Teletron D.W.R. L. and Med, T.R.F-
with reaction, 3/8.

Ferrite Rod Aerlals. M.W., 8/9; M. and
L.. 12/8.

Osmor Ferrite Rod Aerials. L. and M.
for vransistor circuits, 10/~ each.

Ferrite Rods, 8 x }n.. 2/8.
HL.F. Chokes, 2/8. Osmor QCl, 8/9.

T.R.F. Colls, A/HF, 7/- pair: HAX. 3/,
Repanco DRR2, 4/- DR'X1, 2/8.

Aluminium Chassis, 18 s.w.g. Plain,
undrilled. 4 sides, riveted corners,
lattice fixing holes. 24in. sides, 7 x 4in.
4/8: 9 x 7in.. 5/9: 11 x 7in., 8/9: 13 x %in.,
8/8; 14 x 1l1in., 10/8: 16 x 14in.; 12/8:
18 x 16 x 3in., 18/6.

Alumlnlum Panels, 18 s.w.g., 12 x 12in.
4/8; 14 x &in,, 4/-: 12 x 8in., 3/-- 10 x 7in.,
2/3. 8x 6in., 2/,

AUTOCHANGER ACCESSORILES
Smt}f%}e player cabinets (except

ATpltge)r player cabinets (except
2-vaive amplifier and 64in. Speaker 95/.

3-valve amplifier and 64in. speaker 105/~
Wired and tested ready for use with above,

CRYSTAL SET BOOKLET, 1/-,

JASON FM TUNER COIL

9/-. H.F. coil, merial coil, oscillator
coil, two i.f. transformers 10.7 Mc/s,
detector transformer and heater choke.
Circuit and component book using four
8AMS6, 2/6. Complete Jason FMT.1
Rit. Jasor chassis with calibrated diai,
components and 4 valves, £8.5.0.

CRYSTAL DIODE G.E.C,, 2/~ GEX84. 4/-, OAS], 8/,
HIGH RESISTANCE PHONES. 4,000 obms, 15/= pr.
MIKE TRANSF. 50 : 1, 3/9 ea.; 100 : 1, Potted, 10/6,

WITCH CLEANER, Fiuid -guirt gpout, 4/3 tin

JACKS. English open circuit, 2/6-3‘Close

circuir, 4/3 Grund g type. 3 pin

JACK UGS, English, 3/~ Grundig.

3 pin,

3/6
Wirewounu Ext. Speaker Control, 10Q,
ALADDIN FORMERS and cores. iin.,

8d.: tin.. 104.

0.3in. FORMERS 5937 or 8 and cans TV
2. Yn. sqg. x 2iin. or %n. sq. x liin., 2/

h cores.
SLOW MOTION DRIVES, Eplcyclic
IN, 25W, 206V or 230V, 24/-
PPER. 3 x lMn, With
3A, 1,000 ohms, 4/3;

LINE CORD. 0.3A 60 ohms per foot,
0.2A 100 ohms Der foot. 2-way, 1/= per toot;

adjusnable «1id. 0.
0.24A, 1. 000 ciams, 4/3.

3-way 1/- pe

Rl
\"Kl"l‘RA\b 50—1 3/8: 100:1, potted, 10/8
P.V.C. Comn.” Wire, 8 colours, single or
stranded, 2d. yd. Séeevlng, 1.2mm, 2d.;

4mm, 3«t.: 6mm, 5d.

SPEAKER FRIGT, ‘Gold cloth, 17 x 251n.,
5/-; 25 x 33n,, 10/-. Tygnn, 52in, wide,

10/-: 26in, wide. 5/- ft. Samples. S.A.E.
Expanded Metal, Gold. 12 x 12in., 8/~

LF. TRANSFORMERS 7/8 pair
465 kcys slug tuning miniature can
1! x ? x }in. High and good band

_width. Dat.a sheer suprlied,

1] 96 ”
RANGE
VALVES
KIT PRICE

£6.6. 0.

carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Mediums and ong wave. Powertul 7 x 4in.
bivh Frux speager. 1.C.C. Printed Cirenn aud
pondensers. Cowponents 0 fAnest  quality
cleuriy identified with assembly instructiora
Oswor Fervite Aenal Coli~. ReXine covered
atrache case cabinet. Wize 12:. x Sin. x din.
Batteries uved B12d (L6512 and A D35 (L5040,
10/- extra. [netructions 9d. (free with kit).
Mains Unit ready made for abcve 39/6. Soid
separately. Detaile free,

“REGE NT” 4 VALVE

MONARCH RECORD PlAYER

Warid's finert epasd Autoth
BUILD IT YOURZELF usivg 4-8PEED BSR
MONARCH AUTOCHANGER
READY BUILT 3W. AMPLIFIER, HANDSOME
PORTABLE CASE. HIGH FLUX LOUD-
SPEAKER. FULL INSTRUCTIONS SUPPLIED.

Total Pri
Carr. and ins. 5?-. riee £1 2-1 0-0

RECORD PLAYER BARGAINS
Post 2/- each.
4 Speed Autochangers:

BSR, U.A.14 . . £7 10

Collaro Autochanger . .

Garrard “Slimline . .
Garrard RC209 0o o0

Garrard RC210
4 speed Single Playe
Garrard TA Mk, 11
Model 4SP g0 o .
Garrard 4 HF Transcrlptlon
Garrard Stereo Heads £2 exU
Al Sapohire Stylii avallable lrom 8/=.

ARDENTE TRANSISTOR
TRA'NQF()R MERS

e D3035, CT: Push Pull to 3 ohms
for OC’72 eLc.. 1 x 1 x tin.. 9/6.
Type D3034, 1.75: 1 CT. Push Pull Driver
for OC72, etc., 1 X ! x f1n.. 9/6.
Type D3058, 11.5:] Output to 3 ohms lor
0C72, ete., 1 x § x ¥n.. 9/6.
Type D167, 18.2:1 Output to 3 ohms for
OC72, ete., } X ¢ X in., 18/~

Type D336, 4.6 Driver Trapsformer, |

X} x din., 10/~
T 'e L 2401 8.5:1 Driver Transformer,
!xlxhn 10/-.

ARDENTE TRANSISTOR
VOLUME CONTROLS

Type VC1545, 5K with switch, dla. 0.91n., 8/~
Type VC1780, 5K with switch, dia. 0.71n., 10/6
Deat aid ear piece xtal or magnetic 7/8.

WEYRAD
COILS AND TR/\N\FORMERQ FOR
A 22WAVE TRAN OR SUPER-
HET WwWITl I’RII\TED CIRCUIT
AND FERRITE ROD ALERIAL

Long and Medium Wave Aerlal—RA2W.
On 6in. rod. 7/16in. diameter. 208pF
tuning, 12/6.
Osmllator Coil P50/1AC. Medium wave.
F‘or 176pF tuning. 5/4.

and 2nd L.F. Transformers—P50/2CC.
470 kcls. 11/161n. diameter by 1in. high,

5/7.
Brd’ L.F. Transformers—P50/3CC, to feed
diode detector, 8/-,
Driver Transformer—LFDT2. 1 §/16 x
1 x 1iin.. 9/6.
Printed Circuit—PCAl. Size 21 x 8in,
Ready drilled and printed with com-
;i)cnenn positions, 8/6.
x 4in,, 35 ohm Speaker. 25/-.
These components are approved by
transistor x{mkera 1a,ndd performance
& gua
Constructor’s Booklet 2/=

NEW MULLARD TRANSISTORS
Audio  OC71 8/- R.F. OCH4  10/8
0C72%/8

45 918
Sub-miniature l-lectrolytloe (15V).
1uF, 2uF, 4uF, huF, 8uF, 25uF, 50uF
1ml-"iF 2/6. Diodes 0A71 0A81 3f-. GEX

COMPONENT SHOP

337 WHITEHORSE ROAD

SPECIALISTS Mot caovoy

P. and P. charge 1/-, over £3 post free.  C.O.D, 2f-. (Ezport welcome. Send remittance

and ertra postage). .

B.B.C. Pocket 2 Transistor. M.W.
and L.W. Radio Kit, 22/6. Phones 7/8

or deaf aid earplece, 7/6. Batt. 2/-
“P.W.” POCKET &

VﬂlGlOIl KIT MK.IT WITH
T O Osnﬂ(ﬂ)lglCATl()l\S.

AND CARINET. OSMOR DE-
SIGNED KIT, £8.15.0.
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BRITAIN’S MOST COMPREHENSIVE
PRACTICAL COURSE LEARN BY BUILDING

NOW for your

IN RADIO - ELECTRONICS CAREER - HOBBY

OWN BUSINESS
TELEVISION! YOU RECEIVE

THESE SPEC/AL Tﬂﬂ!ﬂ{!ﬁq .vawpsI:et:tel;its of equipment
KITE — YOURS 7O KEED @ Complece st of experimental

manuals.

Complete set of “picture-
np P

way’’ theory books.

Multi = Range ¥ @ Modern test-yourself
TEST METER examination sheets.
i @ Study programme.
@ Unlimited consultation with
CATHODE -RAY. Tutors.
OSCILLOSCOPE

T,

TO RADIOSTRUCTOR (D'EPT. M.82)
READING, BERKS,

f

l

; r 2 Name e BLOCK (

N ER R RS R t
HHUHHHEEEEE Address caPs
JHUHHHLEREL pLease |
SR OHA AL SHHE (We do not employ representatives) 2/62 (
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George Newnes, Ltd., Tower House,
Southampton Street, W.C.2.

TR =

© George Newnes Led, 1962

Phone: Temple Bar 4363

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

SUBSCRIPTION RATES
including postage for one year

The Editor wiil be pleased to consider
rticles of a practical nature. Such
rticles should be written on one side
paper only, and should contain
name and address of the sender,
Whilst the Editor does not hold himself
for ripts,  every
ffort will be made to return them if a
tamped and addressed envelope is
neclosed. Al correspondence intended
the Editor should be addressed.
Editor, PRACTICAL  WIRELES
George Newnes, Ltd., Tower Hou
Southampton  Street, London, W.C.
Quwing to the rapid progress in the
designe. of wireless apparatus and to
our efforts to keep readers in touch
with the latest developments, we give
no warranty that apparatus described
n our columns is not the subject of
etters patent.
Copyright in all drawings, photo:
graphs and_ articles published
PrAcTICAL  WIRELESS is  Specifically
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signatory to the Berne Convention and
the U.S. Reproductions or imitation
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Practical Wireless

SUTHIEII BRI IIIllIIlIIIlllllIIIllllHlIIIIIILIIIIIIIIHIIIHIIIIIINllllIIIIIIHIIIHIIHIHHIHIIIHIIHIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIE:

Wired Wireless and
Commercial Radio

T seems only a short time ago that the “wired wireless” was
as prominent a topic for conversation as 625-line TV is
tcday, and yet little has been heard of it since. Surely the

idea deserves much greater attention and, in fact, the time is fast
approaching when a practical application of this form of trans-
mission, in its fullest sense, must be found. Sending a radio
signal over a wire is, in fact, what is meant by the term *‘wired
wireless™, and one very well- known application of this is the
employment of voice-operated carrier systems, over coaxial
cables, on the trunk telephone systems. By this means hundreds
of simultaneous telephone conversations can be carried on a
single cable, without interaction.

A really practical development of this form of radio, would be
that 1n which the normal house wiring systems, which after all,
are ir. effect ““networked’ and serve the majority of homes in the
country, could be-used to carry not only normal radio program-
mes, but commercial or sponsored radio, as well as television on
variaus channels. It would not be a very great step to make
these systems of such a type that coin-operated selecting devices
could be incorporated to provide not only revenue but various
forms of ‘exclusive’ programmes. Both the telephone system and
the lighting services in this country are operated on a national
basis, and therefore there would be no difficuity about using the
existing w1r1ng The actual development of a technique which
would permit the use of all forms of broadcasting, including what
we now know as V.H.F., or F.M., together with television,
should not present insurmountable difficulties. It would, of
course, limit programmes to each country and perhaps render
unnecessary such developments as resulted in the superhet
receiver. It would also remove many difficulties, not the least
of which would be the fringe area, the need for interference
suppressors, and last, but by no means least, the mass of
unsightly - decorations on our roof tops. (The forthcoming
television development on Bands IV and V will lead to greater
congestion on our roof tops and it appears highly probable that
the Pnlklngton Committee will recommend some form of “wired
wireless” or ‘“‘carrier wireless” for sound only to enable com-
mercial sound programmes to be inaugurated.)

There may be a limit to the number of transmissions which
could be dealt with in this manner, and perhaps the inclusion of
television may complicate matters,.but surely this is one very
good ground for development of radlo and the day must come
when radio and television programmes will form part of the
domestic service supply systems, taking their place with the
eleciric light, water and other essential services.

e U e T TR T TR T T H TR R
Our next issue dated March, will be published on February 7th
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Round the World

POTENTIAL AND
CURRENT NEWS

Broadcast Receiving Licences

1‘HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of Octoker,
1961, in respect of wireless
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region Tora:
London a0 .

. . 679,407
Home Counties 635 393
Midland oo . . .. 463.496
North Eastern .. . . .. 494695

North Western 00 . .
South Western . 374,267

Wales and Border Counties - 218,547
Total England and Wales .. 3,293,170
Scotland B 5 e 1,335
Northern Ireland 0o 0o . 114503

Grand Total ,, 0o . 3.769.08

Sweden Orders Eighty-two
Transmitters

l‘HE Royal Board of Swedish
Telecommunications has
placed another order for sound
and television broadcasting tramns-
mitters with Marconi’s Wireless
Telegraph Company Limited.
The new contract calls for the
supply of 21 vision transmitters,
21 sound transmitters, 40 fre-
quency-modulated sound trans-
mitters and a considerable
quantity of programme input,
paralleling, feeder and ancillary
equipment.
The transmitters are intended

to augment Sweden’s already
extensive television and VHF
frequency  modulated  sound

broadcasting systems by provid-
ing first-class reception in the
northern area and in what are
at the moment fringe areas
throughout the country.
Deliveries, at the request of the
Royal Board of Swedish Tele-
communications, are to be spread
over the next four years.

Transmitter for Satellite
Communications Project

A CONTRACT for the supply

of a transmitter for use by
the GPO in satellite communica-
tion experiments, to be carried out
next year in co-operation with the
Amercan authorities, has been
awarded to Standard Telephones
and Cables Limited.
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These two independent sideband transmitters and aerial exchange were
installed in a station outside Ankara, Turkey.

The equipment will be installed
in a room built into the 85ft
diameter steerable aerial now be-
ing erected at a site on Goon-
hilly Down, in Cornwall. The
transmitter will operate in the
2000Mc/s communication band,
and will deliver a frequency-
modulated output of 10kW.

Additional items to be supplied
by the company include power
equipment for the transmitter and
a water-to-air heat exchanger
unit.

The present programme calls
for the whole transmitter to be in-
stalled on the site and fully opera-
tional by April, 1962. An active
repeater communication satellite
to be launched by the U.S.A.
authorities will enable tests to be
conducted on television trans-
mission and two-way speech com-
munication between Cornwall
and the American ground station
at Rumford, Maine.
C ications Tr itters in

Turkey
AS part of its programme of

technical assistance to mem-
ber countries of the Central
Treaty Oganisation, the British
Government have presented radio
communications equipment to
Turkey. Two independent side-
band transmitters. aerial ex-
change, and matching trans-
formers were among the pieces
of equipment presented, and
these were made by Marconi's.

www americanradiohistorv com

The installation is at a trans-
mitting station outside Ankara,
Turkey.

Royal Navy Order

’I‘HE Admiralty has awarded a

contract for the supply of a
number of SO0W medium-fre-
quency/high-frequency indepen-
dent sideband communication
transmitters to Marconi’s Wire-
less Telegraph Company Ltd.,
together with high-stability
master oscillators and remotely
controlled aerial matching units.

Weather Radar Orders

'I‘HE new duplicate version of
- the Type EI90 airborne
weather radar, which is a product
of Ekco Electronics, has been
ordered by Short Brothers and
Harland Ltd. for installation in

ten of their new Belfast air
freighters. This equipment
employs a dual transmitter/

receiver and indicator system, in
keeping with the current practice
of duplicating essential services
which are the subject of man-
datory requirements. Fully “ fail-
safe ” conditions are thus pro-
vided. either transmitter/receiver
operating with either indicator
unit.

Ekco airborne weather radar
is also to be installed in the de
Havilland Comet 4 airliner
recently ordered by King Saud
of Caudi Arabia.
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VHF Sound Brocadcasting Station
for Northern Ireland
1‘HE BBC's new VHF sound
broadcasting station at Lon-
donderry which is on the same
site as the BBC’s television station
at Sherriffs Mountain was brought
into service on 23rd October.
This is one of the twenty-one
new VHF satellite stations so far
approved for extending the cover-
age of the VHF sound service
to over 999 of the population of
the United Kingdom.

Londonderry radiates the
Northern Ireland Home Service
on 92:7Mc/s, the Light Pro-
gramme on 88.3Mc/s, and the
Third Programme together with
Network Three on 90-55Mc/s.
The signals are horizontally
polarized, which means that
receivilg aerials should be hori-
zontal. The programmes are fed
by Post Office cable from a
special receiving site at Glen-
derowen where they are received
by radio from the BBC’s VHF
station at Divis.

The new station brings the
BBC’s VHF sound broadcasting
service within reach of some
120,000 additional people in the
counties of Londonderry and
Tyrone.

4th Jamboree-on-the-Air

FROM 00.01 hours GMT on
Saturday, 215t October until
23.59 hours GMT on Sunday,
October 22nd radio hams from
forty countries all over the world
took part in the Boy Scouts’ 4th
Jamboree-on-the-Air.

In this country alone there were
over forty stations operating. One
of these was in the recently
opened Baden-Powell House in
South Kensington.

This year Scout stations were
on the air in Australia, Canada
and the Philippines. In previous
years contact has been made with
Scouts in America, Canada,
Holland, Sweden, Finland,
Germany. Bermuda. France, Nor-
way and New Zealand.

Changes in Times of International

Time Signal
FOR over one hundred years,

the Royal Greenwich Observ-
atory has been responsible for
providing exact time signals for a
wide variety of users both at
home and abroad.

In recent years this service has
become increasingly important in
various fields of scientific re-
search where extreme accuracy'is
essential.

PRACTICAL WIRELESS

In order to provide the various
users with more frequent oppor-
tunities for checking the time. on
Ist December, the daily transmis-
sions from Rugby were increased
from two to four.

This means that the transmis-
sions on the low frequency of
16kc/s until recently radiated at
10 a.m. and 6 p.m. are now super-
seded by signalsat 3 am.. 9 a.m.,
3 p.m. and 9 p.m. There is, how-
ever, ny change in the form of
the signals.

To ensure a world-wide cover-
age. the 10 a.m. and 6 p.m. broad-
casts have also been transmitted
on short wave. This service is
continuing, but the times have
been changed to 9 a.m. and 9 p.m.

The transmissions from Rugby
are proving to be indispensable to
users all over the world. Such
persons as marine surveyors and
scientists engaged in tracking arti-
ficial satellites will undoubtedly
find the new and more frequent
transmissions of great value.

Ten High Power Short Wave

Transmitters
THE British Broadcasting Cor-
oration has placed an order
thh Marconi’s Wireless Tele-
graph Company Ltd. for the

—w

‘the

899

supply and installation of ten
high-power (250kW) short-wave
sound broadcasting transmitters
of a new type which, when they
come into service, should very
materially improve overseas
listeners’ reception.

Six of these transmitters will
be installed at the ‘‘Voice of
America ” relay station at Woof-
ferton. Two more will go into
service at the BBC station at
Rampisham and the remaining
two at Daventry.

The transmitters are specially
designed to combat the ever in-
creasing amount of interference
experienced by overseas listeners
on the short waves. This is
achieved by employing a method
of modulation which cuts through
interference to bring the
signal to the listener. Intensive
experiments have shown that the
use of this trapezoidal modula-
tion, as it is called, gives an
intelligibility at the receiving end
which could only otherwise be
brought about by more than
doubling the transmitter power—
that is, in this instance, from
250kW to 550kW. The overall
efficiency of the new type of
transmitter is  approximately
double that of the older equip-
ments supplied to Rampisham
and Daventry.

A transmitter of the type to be supplied by STC to the GPO for use in
satellite communication experiments. On the left is the power control
cubicle (double width), with the drive unit in the centre and the klyse

tren power amplifier cubicle on the right.

This transmitter operates in

the 2000Mc/s communication band, and will deliver a frequency-modue
lated output of 10kW.

i
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jHIS receiver will perform satisfactorily in
most parts of the country. Though small in size,
its overall sensitivity is above average and unless
reception conditions are very unfavourable it will
work quite well on two or three feet of wire as
a ‘‘throw-out” aerial. The valves, which at first
sight may seem an odd assortment, have been
selected (as will be explained) for low cost and
high performance.

Aerial Circuit o

Referring to Fig. 1, the signal from the aerial
is passed first through the 1.F. rejector, L1, Cl,
which is an iron-cored inductor tuned to the
intermediate frequency. It will be found useful
in coastal areas where morse transmissions around
500kc/s are apt to find their way into the L.F.
amplifier; in other areas it will probably not be
required and can be omitted. The filtered signal
passes via the switch S1 to the appropriate aerial
coil and thence via S2 to the grid of the first

midget
mains

February, 1962

A HIGHLY SENSITIVE
DOMESTIC
RECEIVER

By V. E. Holley

Output Stage

In order to economise in the bulk, weight and
cost of the power supply, a Mazda octal valve
SP61, is used in the output stage. This valve can
be obtained very cheaply indeed and although
intended for R.F. amplification it makes a very
satisfactory small power valve. It has a high slope
and an output of one watt can be obtained in
return for a modest signal at the grid. Grid and
cathode resistors are 1M and 1500 respectively.

If the greatest gain is required in the output
stage the resistor R16 can be by-passed by an
electrolytic capacitor of 100xF and this will
increase the sound output. The output transformer
in the anode circuit should have a ratio of about
70:1 for a 30 speaker and can be of the type
usually described as * small pentode.”

Negative Feedback

The SP6! is a very efficient amplifier of radio
frequencies and it is necessary to arrange that any
such frequencies reaching it shall .be excluded
from the output. Accordingly, frequency selective
negative voltage feedback is taken from the anode
via the capacitor C21, to the cathode circuit of

Second Negative Feedback

If maximum overall gain is not required, a
second negative feedback loop, effective at all
frequencies, can be formed by connecting a
resistor of from 200 to 1,000 between points X
and Y in Fig. 1.

Power Supply

_The total H.T. current in the absence of a
signat is 35mA at about 220V, while the valve

SUPERHET
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heaters and dial lamp need approximately 0-15A
at 6:3V. This is supplied by a miniature mains
transformer, the high veltage half-wave szcondary
of which feeds a metal rectifier, DRM1. A contact
cooled rectifier is equally suitable. The rectified
current is taken first through a fuse, which is in
fact a 6:3V. 0-15A bulb; though not essential. this
is a useful safeguard against the consequences of
short circuits, catastrophic failure of capacitors,
etc. Smoothing is provided by the capacitors C22,
C23 and C24, and the resistors R17 and R18. This
double stage arrangement gives goed smoothing
with negligible voltage drop, an important point
if as in the prototype, the transformer voltage is
only 220. The values of these resistors must be

PRACTICAL WIRELESS
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adjusted according to the output of the transe
former-rectifier combination so that the H.T. line
voltage in the receiver is 22010 in the absence
of a signal. Miniature transformers do not usually
have tapped primaries so the mains supply voltage
must also be taken into account.

Components

The tuning scale and the gang condenser must
be selected for compatibility if the transmissions
are to be received at the points indicated on the
scale. The coils may be any standard dust-cored
components covering the long and medium wave-
bands and the trimming and padding capacitors
should be of the values recommended by the

R17 3900 18 3900

AERIAL

"

e L1 LF

" REJECTOR
H

e €1

150pF

S

701
QUTPUT
TRANSFORMER

54 52 -

P B

Fig. 1—The circuit of the receiver.

Resistors (LW unless otherwise stated

RI 270} RIO 39k
R2 47k RIT 470k
R3 33k RI2 274
R4 ISk (IW) RI3 22¢:
RS 681 RI4 1M
Ré 47K RIS IM
R7 IM RI& 1500
R8 IM RIT 3901) IW
R9 27M RI8 390%) IW

YRI 0-5M with switch

Capacitors (350VW unless otherwise stated)

Cl I50pF CI0 0-IuF
C2, C6 2-gang, 500pF with Crt O-IuF

13in. drive drum Cl2 0-05.F
C3 50pf trimmer Ci3 100pF
c4 0-IuF Cl4 100pF
C5 50pF trimmer Cis 100pF
C7 50pF Clé 0-0I.F
C8 150pF padder Ci7 0-IuF
C9 &00pF padder

LIST OF COMPONENTS

.

25,F electrolytic, 25¥YW
8uF electrolytic

0-01F

300pF

16.F electrolytic

16uF electrolytic

32uF electrolytic

(4F:]
Cly
Cc2)
c2i
c22
c23
c24

Yalves
Vi 6K8, octal base
Y2 6BA6, BTG base
VY3 688, Octal base .
v4 SP61, Mazda octal base

Transfarmers
Mains—220V, 40mA, L-wave; &-3Y, 2A
Output—Pentode type, 70 : |
I.F.—1 pair, 465kc|s

Dial light 6:3Y, 0-15A

Fuse é&-3V, 0-15A bulb

Rectifier 250V, 50mA, half-wave, DRMI or
contact-cooled

Coiis standard iron-cored, aerlal and oscil=
lator for long and medium-wave bands

Switch 4-pole, 2-way

»

www americanradiohistorv com


www.americanradiohistory.com

902 PRACTICAL

WIRELESS

February, 1962

. Volume control
Wavechange | Tuning ‘ d

an
switch control Onf/Otf switch
e jﬁ}c— -
v .

0 Hole for
.f¢:f/securing Lt

Material . .
18 swg aluminium Fixing holes
to suit
mains
transformer

&3 :

N Bend aiong :
To 6; dotted lines ;
G :

. u t

'Fixing holes Fixing holes ;

to suit metal - to suit i

1, rectifier 'y output i

1

Q_{i}wnq'}e
O, U
o .
1:‘/// ] B
............... o e S s S  N =
Aerial socket Bh_ﬁains lead - 111/,
9— - - - -*T 7
1.7 ‘ 3¢ §
3/2 4

P

Fig. 2—The drliling details of the aluminium chassis.

The completed receiver without the cabinet.

makers. The values given in Fig. 1 are fairly
typical and may be used in the absence of more
authoritative information. Most manufacturers
feature a suitable 1.F. rejector coil in their range,
cither with or without the parallel fixed capaci-
tor, Cl.

Construction

Tuning Drive

The tuning drive can be made
from an old volume control.
Remove the body and fit to the
rear of the spindle a brass coupler
in which a groove has been cut for
the drive cord. Holes must, of
course, be cut in the chassis for the
cord to pass up to the drive drum
and down again.

The resistors may be W except
for R4, R17 and R18, which should
be of 1W rating and, because the
H.T. comes on through the metal
rectifier before the valves are
warmed up and ready to receiveit,
all the capacitors should be 350VW
except for C18, for which 25VW
working will be adequate.

Mains Transformer

The mains transformer must be
a miniature type and it is con-
venient though not essential that
the tuning condenser be semi-
miniature. All other components
can be standard. The trimmers C2
and C16 should be fitted to the top
of the gang condenser, which also
carries a bracket for the dial light.

The receiver is constructed on a chassis of
18s.w.g. aluminium sheet, 9iin, x 4iin. x 1iin.

(Fig. 2).

{(To be continued) )
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16m

T0

1T5m
RANSISTOR S.W. TUNER

A UNﬂ" DESIGNED TC BE USED WITH A SEPARATE AMPLIFIER

By | P -
F. Neville Hart i

%OW that short-wave tran-

sistors have become about as cheap
as valves and there are coils on =
the market for frequencies as high andspiead

as the VHF bands, the simplicity e =

of transistor circuits opens up an
attractive field for the experi-
menter.

The set described here is a
portable tuner which can be
plugged into any amplifier, such = ——
as a tape recorder, or radio pro- [ = Position of
vided with ‘ gram’ input terminals. R | = i !
It has a 3ft 6in. telescopic
chromium plated aerial fixed in a
3-ply, leather cloth-covered cabinet,
which was built to house the set.
The construction of this is not
described as readers may have
their own ideas on carpentry. Fig. 1—The front panel layout.
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Resistors (all W)

Rl 15k R9 82k
R2 22k RIO [-2k
R3 Ik RIl 6800
R4 2-2kor3-3k(seetext) RI2 22k
RS 10k RI3 4-7k
Ré6 2-2k RI4 3-9k
R7 1k RIS Ik
R8 68k

Capacitors:
Cl 0-01 uF Cll 56pF
C2 0-001 .F Ci2 0-IuF
C3 0-01uF Ci4 0-1uF 12vW
C4 0-003uF CI5 18pF
C6 0-01uF - - Clé6 0-1uF 12vW
C7 750pF CI7  25uF or 50uF 12YW

C8 8uF [2VW elec. CI8 8uF I12VW elec.
Cl10 0-25.F 150YW CI9 0-25.F [50vW
(C5, 9 and I3 are inside the I.F. cans)

YRI 5k potentiometer
Trl,2 OCI70

COMPONENTS LIST

Di WG4B, OA8! or equivalent
VCI  Jackson ““00”’ three gang 208-176-208pF
VC2  Three gang bandpass 30pF (or 2 gang,
see text)
TCI-8 30pF beehive trimmers
Tuning coils (Repanco)

Range | — .
Aerial type XTA3l blue mauve spots
R.F. type XTF32 blue blgck spots
Oscillator type XOT33 blue brown spots
Range 2— T
Aerial type XSA34 red yellow spots
R.F. type XSF35 blue yellow spots
Oscillator type XOS36 biue red spots
Range 3— ’
Aerial type XSA37 blue green spots
R.F. type XSF38 " blue white spots

(Oscillator uses range 2
L.F. transformers—2 XT26 and one X T27(465kc/s)
2 blue spots, 2 green spots
A battery plug for 7-5V battery
Extending Aerial; 9-pole 3-way wafer switch,

Tr3  0OC45 2in. in diameter (H L Smith Ltd, 287 Edgware
Trd 0C45 ~ Road, W2)
AERIAL TC1=TC8 ALL 30pF i cs ',Q;S";':’z"z—'lilr]o T 5}'4}‘333{_'5:’?;
R’ 20w O 30 ] =1 )
/ (SEE TEXT) ]
S1 =

KX
TC5 | T5C 6
veis { s =

= 208pF

c2 i
R2
©+Q01 25k
HF ¥

18

i P N T T M
B s e e T P e e e TN G

T
{ ON/OFF. ):2
SWiTCH

Fig. 2—The complete circuit diagram. Note that if instability occurs in the R.F. Stage, C4 should be reduced in
value from 0-003uF to 0-001 uF.

Frequency Coverage

The coverage is approximately from 16m to
175m, in three ranges, using a nine-pole three-
way switch with three wafers. A number of
these are obtainable as “surplus,” but switch
makers will make them up for about 15s. each.

Any LF. coils for use with transistors can be
employed, but since the short-wave tuning coils
are made by Repanco, the use of their L.F. coils
is described here. Although an R.F. stage rather
complicates adjustment and trimming, it assists
the rejection of second channel interference and
gives better selectivity and volume.

The set compares favourably with the author's
battery superhet with R.F. and two LF. valves.
Volume depends upon the amplifier following, but
the output part of a transistor radio using .driver
and push-pull OC72’s gives sufficient volume in
the author’s caravan, where, indeed, most of the
construction was carried out.

Aerial

Although its own aerial is normally used, pick-up
can be improved by using a longer aerial.

(To be continued)
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Experimenter’s
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THE FINAL DESIGN AND
CIRCUIT

(Continued from page 824
of the January issue)

By M. L. Michaelis

3HE power unit is extremely

versatile, giving outputs of almost
all types normally required in
the experimenter’s workshop.
Whilst the unit is definitely
advanced in nature, and thus not
advisable for the the beginner. it
is felt that it will meet a long-felt
requirement for the more
experienced constructor. who,
once he has built it, will find
virtually all of his power supply
problems solved in one.

The outputs provided are the
following:—

(a) A stabilised H.T. output,
continuously variable from 120V
to 350V, at a nominal maximum
current of 100mA.

This output can thus be used
for virtually any H.T. requirements, from battery-
valve circuits requiring 120V H.T. ar_the one
extreme, to mains-valve circuits reqairing the
higher voltages up to 350. Stabilisation 13 such that
the remaining effective internal impedance is about
5000, so that in most cases several pieces of
apparatus can be fed without mutual interference.

(b)Y An unstabilised H.T. output of about 300V,
fully independent and capable of supplying some
SomA4. This is intended for operating various
pieces of apparatus. such as a valve voltmeter or
a test oscillator, etc., at the same time as the
experimental circuits being worked on are being
fed from the main stabilised H.T. supply.

(¢} Two neon-stabilised output voltages, one at
plus 90V and the other at minus 100V, relative to
earth (chassis). These are capable of being loaded
up to about ImA each. Their purpose is for pro-
viding facilities for any bias-bleeder chains that
may be required in advanced experimental circuits,
and to this end they may be used together or
independently.

PLACTICAL WIRELESS

NER

PAC

4

The author’s unit

(&) A.C. heater outputs at 4V, 6:3V, 10V and
1261, All are tated at 4A macimum continuous
loads. By simultaneous loading at various of
these voltages, the total current must not exceed

(& Low-voltage D.C. output at_ a maximum of
18V and a maximum of 2A. This output is
intended for a variety of uses. It is not stabilised,
but it is fully smoothed. and is variable by means
of a variable wire-wound resistance. It can be
used for the following purposes:—
heating battery valves of 14V or 2V type;
heating mains valves with D.C. in circuits
requiring this;
charging accumulators (anything from a single
2V cell to a 12V car-battery);
feeding transistorised apparatus. On account of
this llast.envmage(’u use. the positive pole of the
supply is earthed. and not the negative pole,
as is otherwise more usual. This does not in
any way impair the other uses named.
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(f) An output at 110V A.C. up to about 100W.
for feeding any 110"/ apparatus that may come in
for attention. (It is assumed that the power unit
is to be built for 230/250V mains. but if readers’
local mains have other voltages, then it is merely
necessary to purchase transformers with the
appropriate primary windings.

A comprehensive system of indicator pilot-
lamps, fuses and other protective measures are
incorporated, and a definite orderly plan has been

devised and followed in the allocation of switch- -

functions. These features will all become apparent
in the course of the circuit description below.

Checking Output

A multi-purpose monitor system is built-in, for
metering any of five important voltage outputs
and any of five important current outputs. Two
moving-coil meters are used, with suitable switch-
ing, shunts and multipliers. One meter functions
as voltmeter and the other as current meter. Any
one voltage and any one current may be displayed
at any one time. The meter may be switched on
to voltages and currents on load, and this process
does not disturb the functioning of the power unit.
Thus if all five outputs are simultaneously loaded,
the meters may be switched successively to read
off all circuits in turn, without disturbing them.

February, 1962

All outputs are fully independent. Thus, for
example. the low-volts D.C. output may be con-
nected to charge accumulators, and at any time
the other sections of the power supply used for
feeding electronic circuits. After checking for
correct charging current, the meters may be
switched over to monitor the H.T. and other
circuits being used. At any time the meters may
be switched momentarily back to the accumulators
on charge, to check that charging is still correct.
This is only one example of possible simultaneous
uses of the power supply, so that in actual fact the
power supply serves the purpose of several smaller
power units. This represents a considerable saving
in space and expense, compared to the actual con-
struction of the equivalent range of separate power
units.

Heat

Attention has been given to the question of
adequate heat dissipation. This has been success-
fully achieved whilst at the same time satisfying
the apparently contradictory requirements of main-
taining as compact a form as possible. In the
author’s unit the front panel is approximately one
foot square, and the cabinet is 6in. deep. To make
the best possible use of the space available, the
usual chassis construction has been rejected in

Resistors (1209, unless otherwise stated)
Rl 22k 10W RI6 10k 2W 159,

R2 82k IOW RI7 33k 2w 4.59,

R3 820k 2w RI8 82k 2w

R4 820k 2w RI9 -8k 6W

R5 6-8k 2w R20 5Q w.w. 419,

R6 IM2wW R2I  5Q w.w. +£1%,

R7 18k 2w R22

R& 18k 2w R23

RO 185 150  Raq {100k 2W 5%
w.w., 5 R25

RIO 100k IW R26 5k 2W 159,

RIl 100k IW R27 Shunt

RI2 220k IW R28 Shunt

RI3 IMIW R29 150Q) IW

RI4 82k 2w R30 50Q IW

RIS 150k IwW R3!1 Shunt

(R20 to R3l are in the meter circuits to be described)

Condensers

8} 8uF metallised paper, 500/750 YW

Alternatively, Cl and C2 can be 8uF 500VW
electrolytics (as on the circuit diagram)

C3  8uF 450VW electrolytic

C4_ 8uF 450VW electrolytic

&2\ 0-1 uF 500vW paper

CI~ 0-02.F 1000VYW high insulation

C8 01 .F 500VW paper

C9  8uF metallised paper 350/500 YW

CI0_0-1 F 500YW paper

11 L 25 uF 350VW electrolytic
1311000 uF 35V W electrolytic

Yariable Resistors
YRI 100k IW ilin.

VR2 10Q w.w. lin., 25W

Tk w.w.
VR’{ lin., W

COMPONENTS LIST

Valves
VI EL34
V2 ECCS83

Y3 90CI neon (90V)

V4  90CI neon (90V)

V5  108CI neon (100-108V)

V6 90CI neon (90V)

DI Four E250CI30 selenium elements

D2 Selenium E250C50 see
D3 Selenium B300C75 text
D4 Copper oxide EI2C2000

Switches 0
Sl Single pole toggle
52 Double pole toggle
S3 Double pole toggle
5S4 2-pole/2-pole onjon toggle
S5 Single-pole double-throw toggle
56 Single-pole toggle

RLYI Three-phase A.C. relay 2A, 10-12V coil,
400V contacts
MSI Meter wafer switches 2-pole, 6-way,

MS2 [ break-before-make

Sundries
Two mains transformers as specified in text
Eight panel-fuses, single hole, insulated
Three pilot lamps: two red, one green
Two bulbs 6-2V 0-3A
One bulb [0V 0-2A
Fourteen insulated wanderplug-sockets
Two moving coil meters as specified
One octal, one noval, four BTG valveholders
(ceramic)
Four pointer knobs
One yard tagstrip
Bolts, wire, sleeving, etc.
Sheet aluminium, wood, screws, etc.
Mains lead (3 core) and 3-pin plug

www americanradiohistorv com



www.americanradiohistory.com

907

PRACTICAL WIRELESS

February, 1962

- —+ -potjdde 51 'y udyM BALISOd SOWBIG YIIYM JBYIII0I BU3 JO PUD OYI $1uBse.des [oquIAS DY) JO ,10q, Y3 PUR UONILIALOD MOJ|0) sjoquAs JOynd8s By} *¥>04- 1amod 3t jo woiSpip
.v_uua.._oko..n 243 Wouj papiacad ag 03 51 1IN0 "Dy AOL) B AOII 3e dey v a4inbos 5¥d Aue ul |im | L jO Julpuim Asewiad ay) (pasaaje.d 8q 03 5| 43Nl - ..M
o) sSuipuim Arewisd AQHZ-0TT-00T-0-01 'Al2AneusR e 110 ‘23€3|0A SUEW {£30] B4 31NS 03 SBuIpUIM Liewjid dABY PINOYS PISN SI3WIOSLRLY SUIBW 3y} —isaIo0N UN2I3 SEQES ayj—o *si4

A~

A A AAMCAAN 1

M VAN | el . .
b LR Ly W ,
MASE[+ can F mﬂooc. : Asate ‘ =

vz av mzooﬂu. e L + =
20 ALLHONY VIO . At ca
\ ' 65 maose |+ +] mrose
Oo— Jrise arfsz
A+ » ) N—UHI. 4 i)}

t4 . \:‘n
!
* . xl
WyHOVId LYHVAIS 3354 €S
LINDY1D HOLINOW 331LIN

OLOD WOLISaV3T) Oy T

t : Orar uv.Anf/
o \ ¥ 5354 MOS
cxruans VPIW) peo . ~7
O>¢ & &
® TR U :
~ - st

| _ — _ NOBN 12801
SISSYHD . . V4

Lo 3 4
o3z _%u} 1 _ EE YT P
& < = b3 el : o »
Zur NS TE B o : Ao 13I8 o3y i
e 3 £HA oo SW &1 “vuLnIN
NON 3 s o 5y 299
1506 "N g ) o 1 S 1NdLno
czsmavis NN 9D ME 4929 »OL Y22 By AOR
AOO+ maose % N1 HO0) . | - i aod . edy |,
\ 3 q El moWW ..\\—&> = zn“uz. é WWWW—t—ppr WA \\Vwﬂ.ﬂsr
9 INNHS PV L S e P06 e vm
| 851 = o= o
g _ 3 v a
’ MZS \ — %
s dE T | pl £ ]
- 3 01 41200 3 o Swoo
3 : 0 o
!

I
\ ) g L9 £l
_ :z::m_ pl:
. ’ umqhﬂﬂ;m . xlﬂ@ b
X' [ |
.IH UsBl vWOOh

¥E13
v £, W HOL HOHD
<o _ e - \
ywoo! %
3snd LSV Sl

G3SIUEYISNA 593D3IDM J03SISaS JO] 1517 swsuodwo) Bas
NOOE+ .

VST AL |

www americanradiohistorv com



www.americanradiohistory.com

908

favout of a “spatial-construction ”.” This latter
form of construction is more difficult than con-
ventional chassis construction, but has the
advantage of complete utilisation of the available
cabinet space, thereby reducing the size of a unit
by at least a factor of two. However, the layout
of the whole circuit is in all respects fully non-
critical, so that those constructors who can tolerate
a larger final size of unit may use the normal
chassis form of construction, with any convenient
layout. Adequate insulation is more important
than any particular layout.

; L
Front view of the rectifier sub-chassis.

Procedure

The *“spatial-construction ” consists of building
the unit in the form of several sub-units. A wooden
cabinet is used. with two sides, top, bottom, front
panel and back. Any one of these six pieces of
wood is independently removable, by means of
loosening the appropriate screws. Construction is
started on the basepiece of the cabinet, on which
all larger components are mounted and wired up
(transformers, etc.). In the case of the power unit
here described, the next step was to make a small
bracket-chassis on which the metal rectifiers and
associated circuitry were mounted. This rectifier-
unit was then also mounted on the basepiece.
When all the wiring of the basepiece was complete,
all points to be connected to other components
not_on the basepiece were wired to suitably
positioned tagstrips. The next stage was to make
the front panel, on which all outlets. switches,
fuses, lamps, controls, etc., were mounted and
wired up. A sub-unit containing the low-volt
D.C. rectifiers and smoothing was also mounted on
this. All points to be connected elesewhere were
again taken to tagstrips. The third stage was

PRACTICAL WIRELESS
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then to make a small chassis containing all the
valves and associated circuitry, and mount this
on the right-hand side panel of the cabinet, again
taking all points to be connected elsewhere to a
suitably positioned tagstrip. The fourth stage was
then to mount the few remaining components (in
this case the A.C. relay. the smoothing choke and
the output condenser) on the left-hand side panel.
Nothing is mounted on the top-piece or the back
of the future cabinet.

Inter-wiring

Four separate sub-units have now resulted, on
four pieces of the future cabinet. These are now
laid on the workbench in such a position relative
to each other that (a) all parts of all of them can
be reached comfortably for repairs and altera-
tions, and (b) they are nevertheless as close as
possible to their proper relative positions in the
final asembled cabinet. The units are now inter-
connected by neat bunches of insulated wires, of
the correct lengths, running between the tagstrips
of the various units. After completion of this
work, the power unit is electrically complete, and
may be switched on ard tested. "If all is found
satisfactory, the four sub-units and the top-piece
of the cabinet are screwed together with wood-
screws, to form the cabinet. All cable-bunches
are neatly tucked away in positions where they
cannot chafe or otherwise be damaged. After
cutting suitable ventilation holes in the back panel,
this is screwed on too. It remains to label all
items externally on the front panel and to paint
the cabinet as desired, and the power unit is then
ready for service.

Interlocking

The geometrical arrangement of the components
on the four sub-units is such that complete spatial
interlocking (without, however, touching and
shorting of components) is achieved within the
cabinet after assembly. The arrangement used by
the author satisfies some further points, too:—

(a) All valves are immediately accessible for
quick replacement if ever required. Thus the valve
chassis is at the rear, reached as soon as the back
is removed, without further dismantling.

(b) All components generating much heat, prin-
cipally the transformers, choke and valve chassis,
are mounted at the rear, so that they induce a
strong convection current through the generous
ventilation holes in the rear panel, and do not
heat up the rest of the circuitry unnecessarily.

(c) The build-up otherwise avoids horizontal
layering, and stresses vertical channelling, to give
full freedom to convection cooling; the author’s
prototype has been on non-stop operation for
periods of up to one week without the slightest

" indication of undue heating.

The detailed building plans to be given will bear
out these points, but it must be borne in mind that
considerable modifications may be necessary
according to the actual shapes and sizes of com-
ponents individual constructors may purchase or
have available. For this reason it was stated
above that this type of construction is more diffi-
cult than a conventional chassis. It is absolutely
essential that the constructor should collect all
essential components together, and then sit down
and very carefully envisage the complete final
construction. - (To be continued)
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RADIO TEEVISION
d ELECTRICAL

REPAIRS

AMAZING KNOW HOW BOOK[===

Saves You Pounds

Here is just the practical, at-a-glance guidance YOU necd, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a bell or an iron to a

vacuum cleaner or washing machine.

Explains basic principles and

working of modern radio and TV sets and electrical appliances. Shows
how to (est for faults, carry out maintenance and repairs by thc most

modern methods.

Special section on frequency modulated receivers.

See this great volume NOW on T days’ FREE TRIAL. Yours (if kept)
for 21/- (Standard Edition) or 23/- (De Luxe, leathercloth). Or on
Easy Terms: 5/- down, and 3 monthly payments (total credit prices:

Stnd. 22/-; De Luxe 24/-).

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN!

Getting the best from
RADIO AND TV SETS

Here is expert advice that will enable you
to make the necessary adjustments or

repairs in order to get the best possible
performance from any radio or TV set.

All you need know about
DOMESTIC WIRING

1/\‘ Learn from these help-
11
Lz_f_%ﬁ-

%

ful pages how to carry
L)

out all kinds of in-
stallations and exten-
sions—with efficiency
and safety! Complete
guidance on conduc-

. # tors. insulation. safety
4 regulations, conduits,
cables, earthing, prac-

- tical work, fuses, flex-~

ible cords, etc.

BASIC RADIO CIRCUITS

All you want to know about circuits. so
that you can find your way around
modern sets without hesitation. How
components form various types of set:
gives circuits for l-valve receiver, 3-valve
receiver, battery TRF receiver 4-valve
superhet, Universal sets, etc.

.

See how to maintain
Vacuum Cleaners
and Floor Polishers,
Refrigerators, Cookers
~and Boiling Plates,
Woashing Machines, etc.

Do your own
BATTERY CHARGING
Here are clear, complete instructions.

J— r—_

FIRES & SPACE
HEATERS

Full, easy-to-follow in-
structions for servicing
small domestic fires—
whether of the radiant,
reflector or convector

WATER NEATER

f: =%

aldl” type.
- &3
- WATER
prrd HEATING

All you should know

about the various types of electric water-
heaters and how to install them and keep
them in perfect working order. Advice
that will save you POUNDS!

TRACKING DOWN
TROUBLE
This grand book is invaluable for tracing
faults in radio and TV sets. Tells you
all you want to know—
from how to carry oul
Preliminary Tests 10 how
to align R.F. and I.F.

ALL THIS—AND MORE
IN ONE GREAT
VOLUME!

Comprehensive Contents Include
Current, Voltage and Resistance.

Coils, Capacitors and Valves,
Basic Radio-receiver Circuits.
Preliminary Tests. Instruments

for Set Testing. Locating Faults.
Dynamic Testing. Tuned Circuit
Alignment. Noises, Interference,
Distortion and Instability. Com-
ponents, Loudspeakers. Pick-ups.
Gramophone Motors. Frequency
Modulation. Television Circuits
and Test Gear. Television Faults,
Symptoms and Cures. Aerials and
Pre-Amplifiers. Maintenance of
Domestic Electric Wiring. Smalt
Appliances. Fires and Space
Heaters. Vacuum Cleaners and
Polishers. Rewinding Small
Motors. Cookers and Boiling
Plates. Washing Machines. Re-
frigerators. Electric Water Heat-
ers. Battery Charging. Testing
and Repairs, etc.

DO THIS NOW!

Fill in form and post in 23d. stamped, un=
seualed envelope. Book comes to you on
FREE APPROVAL; if satisfied you send
remittance, otherwise reiurn book in 8
days. Approval offer applies in U.K. only,
closes Feb. Eire customers pleasc
remit full cash with order—refunded in full
il not completely satisfied.

POST FORM TODAY!

circuits. %howshoxwxo gy ————— P
fg;” :Il;t) s}y\g:?llfowesl!o_ ' To: Dept. E.B.35, OdhamsK}:;fss Ltd., Basted, Sevenoaks,
g,z?;,s mlgist(f?l“l!::s a:é | Without obligation to purchase. please send me “Radio,
Instability and deal with Television and Electrical Repairs’” in Edition indicated.
the trouble. Gives de- } Within 8 days | will either return book in good condition,
tailed inI'oArmalion on ' postage paid. OR remit full cash price. Alternatively, 4
Components and Loud- will send correct down payment as detailed in advertisement.
speakers and how to ] Crossout Edition NOT wanted: STANDARD/DE LUXE.
d’;'ll with any faults that Delete Wards NOT applicable. 1 wish to pay CASH/BY
m';y develo } TERMS. I am (a) houseowner (b) tenant in house or flat
- p- i (¢) temporary resident (d) single (e) married (f) over 21
(g) under 21
§ Signature — o =
(If under 2%, signature of parent or guardian)
I sLock LETIERS BELOW
} NAME .
Full Postal
§ ADDRESS ..
!

E.B.35/Feb. 1962 — .
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This splendid AVO Instrument has been developed to meet a
definite demand for a sturdy pocket-size multi-range test meter
&t a modest price, suitable for use on modern electronic apparatus
as well as for radio and television receivers, motor vehicles, and
all kinds of domestic appliances and workshop equipment.
Readings are obtainable quickly and easily on a very open scale,
. and range slection is by means of a robust, clearly marked rotary
switch of the characteristic Avo Meter type. Measurements of
A.C. and D.C. Voltage. D.C. Current and Resistance are made
by means of only two connection sockets.
Designed and Manufactured by

SXYO x> , _ avocer nouse -

PRACTICAL WIRELESS

92-96 VAUXHALL BRIDGE ROAD -

A member of the Metal Industries Group of Companies

February, 1962

Just

Right

for your pocket!

THE

IIMINOR

Sensitivity:
1 9 Ranges 10,000 ohms per volt
D.C. Voltage: 0-1,000V in 7 ranges

on D.C. voitage ranges.
1,000 ohms per volt
A.C. Voltage: 0-1,000V in 5 ranges

on A.C. voltage ranges.
Accuracy:
On D.C. 3% of full
scale value.
On A.C. 4% of full
scale value.

D.C. Current: 0-1A in 5 ranges
Resistance: 0-20,000 , 0-2M Q.
Pocket Size: 5§ x 33 x 12 inches.

Weight: | |b. approx.

List Price £9 : IOS.

Complete with Test Leads and Clips.
Leather Case if required 39/,

To meet special
requirements, instru-
ments can be supplied
to a higher degree of
accuracy for a small
additional charge.

Telephone: ViCtoria 3404 (12 lines)

LONDON .. sw.I
MM2

The “PIRETTE”

TWO TRANSISTOR SET
DESIGNED FOR

PERSONAL LISTENING

An amazing l]xt,tlemset, with built in lﬂ"rlte

rod aerial bri wave at
ful volume,

The “RENETTE”

THREE TRANSISTORS PLUS
TWO DIODES

A highly sensitive receiver using top grade
transistors and components. Fully tunable
over medium waves. High flux moving coil [:
speaker. Built in ferrite rod aerial. 8pecially
designed coils for maximum signal strength,
Votume/on/off controL.

Bturdy case. Size |

fts into palm of
the hand. Drilled
chassis colour coded for ([£asy assembly. Two
top grade transistore plus diode. Buppilied
with earpiece.

Total Building Costs so[_ O

The “BIjOU”

EASY TO BUILD TWO-STAGE
TRANSISTOR SET

“The set that looks like a Radio set.”

Attractive case.  Mini .0005 Tuner.

R.C.S. for MINI-SETS

I-4 TRANSISTOR SETS
FOR
HOME CONSTRUCTION

This is a Build it Yourself year!

ENSURE SUCCESS WITH R.CS.
THE ORIGINAL AND THE BEST!

Barpiece sqcket,
88Y 10 jollow
building pians.
Ideai for the beginner in transistor set
construction.

Total Building Corts JEYL %, 0

Earpiece 9/ extra if required (as above but
push-pull output 85/-, plus P. & P.).

The “BOBETTE”

5 - STAGE SUPER SENSITIVE
TRANSISTOR PORTABLE
Simple to Build. All First Grade
Components.

A truly portable transistor radio giving full
medium  wave reception. Incorporates Bin,
High Flux Bpeaker, push-puil output, first

High Q Litz coil. Works for months off Al
No. 8 battery. Simple to construct
e in IS min. You

= ] can’t go wrong,
#i We guarantee

Wiring diagrams
supplied free

28 ;2"

or  2.stage

parts available separately.

and parts lists
with
separately 1/6 each item.

good results. CRYSTAL RECEIVER
Total . Covering medium wave band.
Bullding Costs for the beginner!

All compenents
including case for only 1276. P. & P.
176. Easily converted to }-transistor
transistor

grade

. transistors,
High-Q ferrite aerial,
socket for car aerial
pre-tagged clrcuif
board " for easy con-
struction. Attractive
two-tone case,

orders or

Ideal
Totsl Building Costs

£5.2.6

receiver. | FP. & P. 215,

T cnauiries R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 ") 9réer
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A CLASS “A” MODULATED MINIATURE
TRANSMITTER

3HE transmitter described here is a single,
compact unit with its own modulator and power
supplies, and is constructed on a chassis 7}in. X
11}in. x 2%in. Send/Receive switching is incor-
porated, so that it is only necessary to add a

PRACTICAL WIRELESS

U0S BTG |

C1R]

VALVE By

Amateur Transmitter

station. There is no need for an aerial change-
over relay, or separate control of the receiver.
Instead, the one control on the transmitter pro-
vides complete change-over from transmit to
receive, and this is found very convenient when

receiver to obtain a complete table-top type of  working.
Sid
& oy o F Sy ks Ll
5245( %‘OOOPF Eﬁ}n:nd Sla . = 1S¢¢x¢t receiver
% switch
: - .2“/\ -O tput t
g utput trans.
B3 Cc5 TCt ——sil £2 on receiver
33k =1000pF  30pF HEC2 OpF Sib
HF ¢ |
Cé6 o ve
1GOpF eBws L7 :
e ct T
160m. J 9
crystal 20pF m"!__. 8
| E3 R,
L
RS 3
27k
4 5
e =4 [ oY
g HFCH vei7] receiver
b 100 M1 M2 - Anode aerial
: pF meter socket
R2 Gridy
2200 meter | b [
> &= @ T T L —
Dl Lo S cr ]l cn »
7  100pF 1000pF 1000pF  2000pF Of RIS
. ANV - 10
[of 144 + R13 22ka g_.-ro\s: 4 AN
SpF == 9 Ro Sic + "*cho onfon
| 220k AFC =] 8 switch
A ’ C1
.o C13
500 16uF j
pF
. Se
ot = o
AC.
mains
b
Ci8
-S-OOPF
R10
™M -
+ .
= 63V
T\ heaters % \
,  Crystal micro hone MRS Mains
Z4 ! socket P 25pF transformer

Fig. 1—The complete circuit diagram of the transmitter.
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The circuit is shown in Fig. 1. The Spor and
Tune switch applies H.T. to the oscillator only.
This allows the transmitter frequency to be
located exactly with the receiver, so that the
latter can be tuned to the same frequency. [t also
permits tuning up the transmitter for suitable grid
current, and shows where the signal will fall, com-
pared with other stations which may be working.
If a VFO is used, it allows the transmitter to be
netted on another transmitter frequency, ready to
answer a call.

Switching

The Send/Receive switch applies H.T. to
oscillator, modulator and P.A., and connects the
aerial to the transmitter. When in the transmit
position it disconnects the receiver speaker, to
silence this. When the switch is turned to
*“ Receive " the aerial is connected to the receiver,
the speaker is in operation, and the transmitter
H.T. supply is off.

The 6 AM6 oscillator will operate at fundamental
frequency, or as a doubler. This permits 2-band
working with one crystal. Two crystals will give
four operating frequencies in two bands. Grid
drive when operating as a doubler is almost the®
same as when working on the fundamental.

The 6BW6 will run at up to 10W input, which
is of course the maximum permitted on the 160m
band. It was found generally best to load to an
input of about 40mA and this resulted in 9 and

WIRELESS February, 1962

even 9-plus reports, with a correctly coupled
dipole. An end-fed aerial, preferably correctly
tuned at the transmitter, would give almost similar
results.

Modulation

A high-gain double triode is used in the modu-
lator, so that a crystal microphone may be
employed. With 250V on anode and screen grid,
the 6AQS5 has a power output approaching 4-5W
and reports or monitoring indicate that good
modulation and speech quality can be expected.
When a class-A stage is operating normalf , the
anode never swings completely to zero voltage.
This means that over-modulation in a downward
direction (which must always be avoided) cannot
arise. 1t will be found that attempts to increase
the modulation too far will cause distortion due
to overloading of the audio amplifier.. This will
be apparent on a simple monitor. whereas over-
modulation may not. For this reason it was
decided not to add a P.A. condenser and resistor
dropper, such as may be used with class-A modu-
lators. This change might make over-modulation
possible. and was not felt necessary, after testing
the circuit as in Fig. 1.

The transmitter requires approximately 100mA
at 250V, so a large receiver or amplifier type
transformer will suffice. Heaters consume 1'5A at
6:3V. The rectifier was a SU4G, which needs 5V
at 3A, but 5R4, 5V4 and similar rectifiers are

T
Mains :
Ztransformer

C19.C20
Smoothing
capacitors

From grid
= circurt

From anode

e circuit

— e e—

80 or 160m,
crystal

V3 12AT7!

Modulator\ @.

——

Screen

V4 6AQ5
Modulator gutput

N

Pp——— P>
V1 6AMS | )
Oscillatorl', . l'nl
\ | |
Neutralising \

capacitor

[ - o

! '|(&ﬁ._\-\_ f
| (— } V2 6BW6 =
1 2 [liPower amp.
! - A
4 =g

From T coil

|
!

\ . R / Frlom anode Twin~gang |
C1p"assls‘ dimensions F';%‘;tl Power amp. coil and Aerial loading
N x745'x 212 deep P tuning R4 capacitor

Fig. 2—The above-chassis wiring.

-
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iTH
T =

On/Oft -'isa AC
switch ! —p-M3INS
fa = =~
e S [ FE
ER |.l
| o

/ primary
i T1

Mains
transtormer

ek

meter

: Tags marked MC denote

8
Screened
ieads

JHrc2 1\@'

earthing Connections
te chassis

I .

ey
VR1

-]
volumeu
control

To socket

aerial

on
receiver

To aerial

 Receive/Transmit ;
switch

—To output

transformer secondary
on receiver

A S2
Spot and Tune
switch
receiver

Fig. 3—The underchassis wiring.

equally suitable. No separate mains switch was
used because the transmitter and receiver were
controlled from a single switch. The transmitter
heaters rua continuously, in the usual way.

Chassis Layout

This is shown in Fig. 2 and is not very critical.
The P.A. tuning condenser should best be at least
200pF, or it may be necessary to modily the num-
ber of turns on the = coil, when changing from
one type of aerial to another. (A surplus condenser
was used here.)) The 30pF air-spaced neutralising
condenser is soldered to the fixed plates tag. The
other lead from the 30pF condenser passes through
the chassis to the junction of the oscillator anode
coil, 22k resistor, and 1000pF condenser.

For aerial loading a 2-gang broadcast type receiver
condenser has sections wired in parallel. A short
lead passes from the coil to the fixed plates.

A simple screen round the crystal holder was
found useful as some of the valves arz quite near.
It is preferable to use valve screens over the 6AM6
and 12AT7.

It is necessary to meter both grid and anode
current, and this can be done with two scparate
instruments, or with a single meter and 2-way
switch, as will be described next month. The
meters, or meter and switch, occupy the left of the
panel. ‘

Underchassis Wiring

Fig. 3 shows all components and wiring. The
- space is divided into sections for the modulator,
oscillator. and output stages. Heater wiring is
completed before mounting the screens, which
are notched to allow the heater connections to
pass. These leads should run close against the
chassis.

The modulator is built in the small section near
the microphone socket. An insulated tag bolted
to one screen serves as a H.T. anchor point.
Two screened leads pass round the end of the
other screen, to the volume control. Externally,
a screened lead should be used for the mucro-
phone. to reduce R.F. pick-up and avoid hum.
The 47k resistor and SOpF condenser provide some
R.F. filtering.

A speaker output transformer was found to be
satisfactory for the modulator A.F. choke. A
reasonably large transformer, rated to carry about
100mA, is rcquired. A component intended for
mains pentodes is suitable.

The second screen passes across the 6BW6
valveholder, which 1s so positioned as to have grid
tags behind the screen. and anode and g3 tags
in front. Sufficient is cut from the screen to clear
the holder.

(To be continued)
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- Improving

Broadcast

By K. Berry

Receivers

A SMALL INVESTMENT IN A L
FEW NEW COMPONENTS
WILL REJUVENATE AN OLD SET

(Continued from page 853 of the January issue)

jN all of the additional R.F. circuits described
last month, no extra AVC voltage was used, i.e.
in all the circuits which were given, the AVC was
‘applied either to the original frequency changer
or to the new amplifier. This is in fact completely
satisfactory except where the receivers are
operated very close to a transmitter—under these
circumstances some overloading could occur. This
possibility could be eliminated by always applying
the AVC voltage to the R.F. stage (see Fig. 6, last
month).

It is perhaps worth mentioning that whilst the
circuits given in Figs. 3 and 5 were untuned, it is
very easy to include a single, fixed-tuned circuit
which will have the result of increasing the R.F.
gain a' (and close to) the resonant frequency of
this tuned circuit whilst retaining the general
increase in gain over the whole band. This will
thus enable any particular desired frequency to
receive extra amplification—e.g, a circuit tuned
to 208m would give a considerable increase in
gain for reception of Radio
Luxembourg,

Increased I.F. Gain by Additional I.F. Stage

A typical superhet L.F. stage is shown in Fig. 7.
This is shown again in Fig. 8 with the addition of
another stage of amplification preceding the
original ILF, stage. This additional L.F. stage may
be mounted directly on the receiver chassis; alter-

Fig. 7—Circuit of a typical superhet LF. stage.

[l
[

Extra IF stage

If it is desired to fit such a tuned
circuit, it should be connected
between the grid of the R.F. stage
and the 10k grid leak resistor.

47k

§4'7k

Components

Components values are given
only for those components shown
in the circuit which are additional
to those already in the receiver.
The valve recommended is an
EF92.

* If the layout of the receiver will
allow it, extra gain may be obtained
in the circuits given in Figs. 3 and
5 by using an EF91 or EF80. In
this case, the screen is taken
straight to H.T.+ and the cathode
resistor should be reduced to 150Q. T

Since these valves give a very high

1
FI

e

17%L

EF92

o
MEL A

H.T. supply to the R.F. stage to be

gain it might be necessary for the ! f
decoupled—a resistor of 2-7k in [

2700 AVC

series with the supply to the anode
and screen, with a 0°1uF capacitor
to chassis should suffice.

1
|
)
'
]
1
]
i
'
1
i
'
v
'
'
.
t
*
t
[l
]
|
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'
1
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1
|
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1
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1
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)
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Fig. 8—The circuit of Fig. 6 with the addition of an extra I.F. stage.
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natively it may be mounted on a small sub-chassis
which is in turn bolted to the main chassis.

This new LF. stage is controlled by the set’s
AVC, thus no overloading problems should occur.
The normal techniques associated with the R.F.
wiring must be employed if instability is to be
avoided, i.e. short, direct leads—anode and grid
leads kept away from existing “hot” wiring, etc.

Components

As previously, component values are given only
for those components shown in the circuit which

PRACTICAL WIRELESS

915

additional component required for this modi-
fication, but a considerable improvement 1s
effected.

Tone controls

It will normally be found that “tone” controls
of the top-cut variety operating on the primary of
the output transformer will be virtually inoperative
when feedback is applied in this manner (or indeed
in any manner). The reason for this is that nega-
tive feedback tends to * straighten out” the
frequency response of an amplifier whilst the effect

-

i

it

AAAAAA
VWY

Ry

ANVYWWA~

=

T

it

b AAAAAA

Y
F

e

mw—i

VVVYVY

A

3

1

G
T

AAA

HT+

é LS
—0

HT+

g

Fig. 10—This circuit shows how

|

AVC

Fig. 9—A tybical audio output stage with a resistor Rx added to give

negative feedback.

are additional to those already in the receiver.
Once again the valve recommended is an EF92.
The use of an EF91 or EF80 here should not be
attempted as neither of these valves has a vari-u
characteristic, thus preventing the use of AVC.

Improving the Frequency Response of the Audio Stage

This is a very simple modification, and in the
author’s opinion, the most worthwhile one. Most
commercial domestic receivers have a triode L.F.
stage followed by a pentode or beam tetrode out-
put stage: It is not usual to employ negative
feedback, and “tone correction” is effected by
shunting the primary of the output transformer
with a capacitor. This sometimes has a fixed
resistor in series with it, or sometimes a potenti-
ometer which serves as a “tone” tor top-cut)
control. The average receiver of this type has a
considerable excess of audio gain, and this can be
reduced considerably by the use of negative feed-
back. This will result in reduced distortion and
improved frequency response—particularly at the
L.F. end.

In Fig. 9 is shown the L.F. side of a typical
domestic receiver. This receiver has fixed * tone
correction® by means of the capacitor across
the primary of the output transformer. Shown
connected between the anodes of the L.F. and
output valves is a resistor, Rx. This is the only

the extra feedback resistor
forms the upper part of a
potential divider (see text).
of the *“tone control” is to
distort the frequency response
so that the net result is that the
influence of the tone control

will be very much reduced.

Potentiometer
The method of operation of the feedback
circuit is shown in Fig. 10. It will be seen

that the feedback resistor forms the * upper™’
part of a potentiometer which divides the out-
put of the valve. The “lower™ part of the
potentiometer is formed by the anode load of the
previous valve and the grid leak of the output
valve 1n parallel. The exact value of Rx will
depend on how much gain can be * thrown away "
and the values of the anode load of the previous
valve and the grid leak of the output valve. As a
rough guide, the ratio of the potentiometer should
be about 10:1, so if for example, the anode load
is 100k and the grid leak resistor is 1M, the shunt
value of these is 91K: hence the feedback
resistor Rx will be about 10 X 91k = 910k. The
nearest value to this in 20% resistors would be 1M.

Applying Feedback

It must be emphasised that applying feedback in
this manner will result in reduced A.F. gain, so if
your radio has no gain to spare-—do _not try this.
if there is no gain to spare, it is possible to obtain
more by removing the existing double diode triode
and fitting a pentode valve in its place. The diodes
can be replaced by germanium crystal diodes. i
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Experimental Hardships .

T is surprising what a ot of time can be wasted
:[wh‘en you are carrying out expcriments and

are not in a position to have parts properly
checked beforc use. 1 recently heard of an
engineer who was a keen radio experimenter and
who owned both R and C bridges with which he
used to check all components before using them.
The one big thing he lacked, however, was a
valve tester. He tells me that he was carrying
out some experiments with a new instrument in
which were three double triode valves. He wired
them up and commenced his tests, only to be met
with failure. Altogether, he tells me, he spent
nearly three weeks on this circuit, the valves in

usc having been removed from a piece of equip- |

ment which was working satisfactorily. To sum-up,
after fruitless endeavours, he removed the valves
for some fresh wiring, and apparently replaced
them in different sockets. The circuit worked !,
The difficulty had been due to one of the triodes
being low emission, and of such a character that
it failed to work in one stage only. It was one
of the high-mu triodes, and he found later that
in the particular stage in which it had originally
becn plugged, it would not oscillate. It functioned
quite well elsewhere and is, in fact, still in use
as an audio amplifier, but it will not oscillate in
that particular circuit. I suppose a good valve
tester would have revealed the fault and prevented
so many wasted hours, but I think there is a
moral here, and that is, not to rely on a first
test, but to either change all the parts or have
them tested, especially if it is some new arrange-
ment which has not before been used or tried out.

Printed Circuits

My comments, some time ago, about the printed
circuit have brought many letters and | think it
is true to say that opinion is equally divided. I
had many interesting suggestions sent to me as to
mending or repairing them and it would certainly
appear that broken foils are a keen source of
trouble. One manufacturer suggested that cracks
should not be bridged over, but a new length of
wire should be used for the entire run of the
broken conductor. One very interesting suggestion
was made by a reader to simulate the printed
circuit board in ordinary wiring, and T have tried
this out and certainly think that it has merits. He
takes a sheet of paxolin and drills it to sui: the
particular layout in which hec is interested. First
of all he draws out the layout and wiring, arrang-

BY THERMION

ing for all earth connections, for instance, to be
in one line, and so so. The wire ends of resistors
and condensers are then passed through the very
small holes which he has drilled in the sheet and
a wire run along the other side of the board to
tie together all parts which are linked in the circuit.
In this way he finally has an insulated board on
which the components are on one side, and all
connections on the other, and he tells me that
testing is facilitated, the final construction is much
neater, and the set can be practically pre-
fabricated. I must admit that 1 tried out the idea
and certainly found it had its merits.

In the U.S.A.

Do the Americans take their radio more seriously
than we do in this country ? I am prompted to
ask this after seeing an American magazine, sent
to me by one of my friends who has left this
country, With the magazine he also sent two or
three “men only” types, and some domestic
(home) magazines. I am greatly struck by the large
amount of space which is devoted to radio in
these magazines, one having about five pages on
the subject of loud-speakers. /1t is a most exhaust-
ive account of the development of this * beast ” in
all parts of the world, and gives some details which
I had not seen in print before.

The amount of space which is devoted to radio,
in all of these magazines, leads me to think that
they are much more radio-minded in America, and
as a result this must lead to a much greater
development in the art. Current market items do
not, however, seem to bear this out, and there are
not so many items on the American market which
cannot be .seen here, although they are more
advanced in such things as colour television, Of
course, with all the channels which are available
in every part of their country, | suppose the man-
in-the-street must be more radio minded, but [
would have thought this increased public interest
would have led to much greater developments.

Considering how lacking in general knowledge
the majority of people are here, I think we have
done a really good job in both the radio and the
television fields, although I still would like to see
someone come along with something new in the
way of aerials. After all, the unsightly mess on
the roofs of houses both here and in the U.S.A.
will grow still worse as more channels are opened,
and some new “receptor” ‘covering from centi-
metric to long wavelengths would earn a pretty
penny for the inventor and the blessings of every
householder.

PRACTICAL WIRELESS CIRCUITS

17th Edition
By F. ). CAMM ‘ 1776 by post 18/7
rom
GEORGE NEWNES, LTD,,

Tower House, Southampton Street, lLondon W.C.2.
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v SPEEDY MAIL ORDER SERVICE »

IF YOU CANNOT CALL AT EITHER OF OUR ADDRESSES

MINIATURE DISTLER
ELECTRIC MOTORS

6 v. high speed (as used in Clarion Tape

Recorder). ldeal for all electric models,
spcedboats, railways etc. Size 2.
long x lin. diameter.
s PRICE 7111 Post 2/6,
TRANSISTOR RECORD PLAYER
CAN BE T X
BUILT .
FOR
£9.19.6
Carr. free

6v. operation. For all L.P. and standard
records. All components avaliabie sepa-

rately.
AMPLIFIER, 300 milliwatts push-pull
output using two OC71 and two OC7
trangistors. Fully assembled. 70/8.
Knobs, 3/6 extra. P. & P. 2/6.
LOUDSPEAKER, 30 ohms, 7 x 4in.
elliptical, matched to Amplifier, 25/-.
3-SPEED TURNTARLE, 6 v, complete
with t.[. crystal cartridge and two sap-
hire styl1. 79/8. P. & P. 3/6.
AKRYING CASE, smart two-tone
finish, 17 x 14 x 5iin. High. 48/8. P. & P*
7/6. Batteries extra.

‘CLARION’ TRANSISTOR
BATTERY TAPE RECORDER

Capstan drive. ush-button controls
Constant speed 3t 1.p.s. using 3in, spoois.
Size 9} x 5 x 3lin. with transparent upper.
New In maker's carton. LIST 25 Gns.

LASKY'S PRICE  {gL Gns. Carr.
with mike and tap. 2 8.

THE NEW °‘ALBERTA 5’
TRANSISTOR POCKET RADIO
Push-pull. 200 milliwatts output. Five

transistors and one diodc. 2iin. moving
coil speaker. ferrite rod aerial. Med. and

long wave. Smart plastic Case. 41 x 31 X
14in. everall. CAN BE 59/ Post
BUILT FOR 316.

All components available separately.
Full d=talls, circuit diagram. 1/6 post free.

THE ‘TORONT(i 3’
TRANSISTOR POGKET RADIO

Size5i x3x 18n.
Uses 3_transis-
tors plus ger-
manium diode,
ferrite rod
aerial. Tunable
over med. and
long waves.
Can be built

tor 32 16
Post 3/6.
All components avallable separately.

BUILD THE NEW LASKY FM
TUNER FOR £4,19.6 ». p. 8/8

Non-drift permeability lining pack by
famous manufacturer, irequency
88/:00 Mc/s. OA81 balanced diode
output 2IF stages and discriminator.
Smart gold and maroon glass dial

x3in. Self powered. Valve line up
ECCS5, two EFB80's, EZ80 rectifier.
Everything ready for assembly,
All components available separately.
Dimensions: 8 x 6 x 5iin. Optional
ext1a EM84 magic eye tuning indica-
toy, 8/8. Circuit diagram and full
daia supplied 1/6 post free.

POSITIVELY YOUR
LAST CHANCE !!

RE-BUILDING
SLEARANCE BARGAINS
at 42 Tottenham Court Road,
Innumerable oddments and
tomponents clearing at silly prices.
Tallers only. Do not delay, pay
an early visit !

THE SALE OF THE YEAR

SR

LESS THAN HALF PRICE
TELEFUNKEN STEREO
HIGH FIDELITY AMPLIFIER

A complete stereo amplifier of unsur-
passed quallty with inputs for radio, tape
recorder, F.M. tuner, etc.. either mon-
aural or stereo. 5 watts output (2} watts
each channel). but actual power fed to
speakers equals a normal 10-watt ampli-
fier. For A.C. mains 100/250 v. Size: 12in.
wide, 9in. deep, 2in. high, green 8rey
enamel finish with gold trim. cream push-
buttons. New in maker's cartons. fully
i‘ﬁr?{‘eedi’l{lll(,sl’ur 16 Gns. o

SRY '8 ¥

i ! £7.19.6 "

THE TRANS TRONIC
CONSTRUCTION KIT

Make your own transistorised trans-
mitter and receiver. With components
supplied, you can build 7 different clrcults.
Full size wiring dlagrams for mounting
on peg board 15 x 9in. supplled. Two
transistors OC44 and OC72. 1 XTAL Dlode.
No soldering necessary.

IDEAL GIFT FOR YOUNGSTERS
All components marked for absolute
simplicity. attractively packed In muilti-
coloured glft box. 15 page Imstruction
Originally intended to retail at

booklet.
LASKY'S complets.
SPECIAL OFFER 49 16 15 &pP. 4/6

Money refunded if dissatisfied.

RECORD PLAYERS
Complete with p.u. and crystal cartridge.
COLLARO Juntor 4-spd. auto turntable
and separate p.u.. 75/-,

B.S. K. US non-aut turntable and
separate p.u., 79/6. Post free.

1-spd.  AUTO-CHANGERS: B.S.R.,
Collaro. Garrard. All types In stock.
Send for money-saving list.

NEW TAPE RECORDER KIT
Handsome 2-tone blue carrying case,
171 x 8 x 16}in., goldine fitments. removable
1id. cut to fit Collaro studlo tape deck.
Amplifier uses 4 Valves—EF86, 5CC83,
EL84, EMS1. level indicator. 2 inputs,
mike and radio. low level output iack,
separate power pack, contact cooled
rectifier. ‘All component parts sold
separately. Amplifier complete wlchfyaél‘v%s
and power pack. B -
LASKY'S PRICE £8'1 9'6 3/6.
7°x Tt x 441n. Loudspeaker. 16/6, P. & P. 1/6.
Carrving Case 76/-, P.&P.10/6,

sKY'S SPECIAL FRICE for the

£12.19.6 &5

COLLARO Studio Tape Deck, 3 motors,

3 speeds. etc. Carr.
IA,{).\‘K\‘N PRICE £1 0-19'6 12/6
SAVE ON COMPONENTS ! ! !
Send for the new 1961-2 edition of Lasky's
100-page COMPONENTS CATALOGUE.
Price 2/-. post 6d. Our latest 12-page
Bargain Bulletin included free.

Al h
above 3 items

Fuli 207 EDGWARE
stocks Few yards from Praed Street,
at both
addresses

Both addresses open all day Saturday.
PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. P.W., AT A

ROAD, LONDON, W.2 |

PADdington 3271/2 \ Nearest station Goodge Street.

33 TOTTENHAM COURT ROAD, W.1

MUSeum 2605

Close | p.m. Thursday.

BOVE EDGWARE ROAD ADDRESS
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TECHNICAL
TRAINING

in radio
television and
electronics

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

EXAMIN.ATION COURSES FOR:—

C. & G. Radio and C. & G. Radio
TV Servicing Certificate Amateurs’ Exam.
(R.T.E.B.) (Amateurs’ Transmitting
Licence)

British Institution of Radio Engineers, etc.
C. & G. Telecom. Technician’s Cert.

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 generator and
multimeter.

Post-this Coupon TODAYY for FREE book on

careers in Radio, and full details of other {.C.S. Courses

I-—————————————————-
INTERNATIONAL CORRESPONDENCE l
| SscCHooOL I
| (Dept. 171), Intertext House, Parkgate Road,
I : London, S.W.I1, ]
I Please send book on :
I Name, . Age ]
| (Block Letters Please) I
|
| Address I
I I
" = [
I Occupation . e 2,62 I
‘-—-————————————-_-l

INTERNATIONAL CORRESPONDENCE SCHOOLS

MINIATURE SOLDERING lROﬂ

Suitable printed circuit WOrK; bakelite handle unscrews
to cover element when not 1n use, P.V.C. case. Our Price,
17/8 post pald.

A FEW MAINS OPERATED
JAP TAPE RECORDERS

Magnetic erase; 11 x 8 x 5iin. Rexins type covered cabinet;
with mike and tape (5in.) and spare spool, Single speed
£14; two speed £15. Usual Prices £22 and £24.

THIS SUPERB SET FOR £10

A really elegant 6-transistor
radio covered .n sponge clean
Duracour iabric, in latest two
tone shades, M.W. and L.W.,
ferrite rod, provision tor car
aerial. 2-colour scale, With
PP9 battery giving 300 hours
use. Welghs under 4 lbs. With
carrying handle. 12x 7#in. high
X 44in, at base tapering to 2in.
at top. Brand npew, fully
guaranteed. £10. Carr. paid.
Worth 2186,

TRANSISTORS, Top Grade. JTwo matched OC78: 1—OC78D;
1—~0C44 (yellow); 2—QC45 (orange and blue). THE LOT of 6
for 37/8 (registered 1/- extra).

SPECIAL OFFER OF GOODMAN 10 x 6in. SPEAKER

high gauss. with doped cone speclally suj ble for high fidelit;
work. Price 27/8 (post 2/6). ¥ suita BEGAN

TAPE RECORDER FOR ONLY
£17.17.0

(10/- carr.)

A QUALITY ARTICLE.
Valves EZ80, ECC83, ECL82,
DMT0. Al

Vol. onjoff tone, Ext. L.S.
and Monitor. Fast for-
ward and reverse. Cannot
be accldentally erased.
Magic Eye Indicator. 6 x
4in. Speaker. Cabinet
14 x 114 x 7in.

Supplied completely built and in cabinet.

PANEL OF 7 POTS.

10 x liin—4 x 1M &F " & ..
f./n;i'&xZM. 4/« (post x ! Mt AF J-I'
6 DIFFERENT PRE-SET POTS. 2K to 500K. 3/- (post 1/3).

MAINS TRANSFORMER. 6.3 v. 1§ A and 200 v. 30 mA, 7/-
(post 1/6).

THE “CABY” TEST METERS ;

Prices include Test Prods. Batteries,
Instruction BooK. Ajso measure dB.
Accuracy: A.C., 3 per cent, D.C., 2 per cent.

a0 £4.17.6 B2 £6.10.0

A.10-2K ohms/v, on A,C. and D.C. volts
(10, 50, 250, 500 and 1000 v.); 10K and 1M
ohms: ymaA, 25mA and 250mA. D.C. Size,
51 x 3@ x 13in. Weight 17 oz,

B.20—10K ohms/v. on 0.5 v. and 2.5 v.:
4K ohms/v. on 10, 50, 250, 500 and 1000 v,
A.C.and D.C, Resistance, 2K, 200K, 2M and 5
M ohms; D.C. current, 100 microA,

2.5 mA, 25 mA, 250 mA. Size 52 x 3t x 2lin. Weight 24 oz,

PERSPEX. 15 x 12X Hn., tinted blue/grey, 6/68: 124 x 92 x tin.,
Clear, 5/-: 16 x 14 x 3/16ins, Clear 7/8. Postage 2/~ on 1; 3/~ on
2 or more; 6 post paid.

ELECTRIC SHAVER BARGAIN

SAVE 10/-. Swiss made Unic Shaver operating from 1.5 v.
battery, usual price 59/8. Our price 50/- with battery. Takes
U2 battery. Not a toy. but a first-class shaver (carr. paid).

GLADSTONE RADIO

For additional advertisement and address—
see inside front cover

+
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All about CATHODE

By E. McLoughlin

PRINCIPLES AND USES OF THIS TYPE
OF CIRCUIT

(Continued from page 808 of the January issue)

jHE last example of the use of cathode
followers_which we discussed in the January issue

was in circuits where pulses of high voltage are
in the synchronisation of

required. for cxample,
timebases.

FOLLOWER

circuits

Cathode Followers as Signal Generator Output
Stages

As the output stage of an Audio or R.F. Signal
Generator, one often finds a cathode follower.
The reason lies in most cases in the use of the
property that the output voltage is largely indepen-
dent of the exact value of the external load
resistance connected. This enables an output
calibration to be made for the signal generator
which can be relied upon to hold, with tolerable

accuracy, for the most varied external loads

Calculations

In all  high-
amplitude uses, it
is very simple to
decide whether a

connected. We are thus mainly concerned with
1:1 voltage-transfer cathode followers here, with
their typical high value of RK of about 10,0002
to 20,000(, or more.

Power-output cathode followers are normally
not in question for signal generators, at any
rate for audio and broadcast R.F. signal gen-

ficorrt]mgr VZ?"/gbl?{alg erators. But. for extreme VHF signal
and H.T. voltage. generators, such as are used for_the high tele-
is capable of vision channels. as well as for v1d§o-waveform
handling an in- test-signal generators, where maintenance of
tended signal. Let accurate wayeform s 5:ssentlal, new factors play
Vn be the peak a role, which necessitate the use of a power
negative signal cathode follower in many of these cases. If any
amplitude Then disturbance is made in a electrical circuit, then
the gri.d leak thedqffe?ts of tll;attglsturbz}ncefatrﬁ not fe_ltt 1bm;

: *Chassi = mediately at all other parts of the circuit, bu
g::lgr'e?ﬁl!g?dm?:th; : bggv spread lout _vaith tll:e velo;:ity t(l)'lf llfght or lless.b}n

A . particular, if we have a length of coaxial ca e,
Q/(;mttoatcil;(;gits pllﬁ Fig. 7"’00?/”P“’$°"P°W°’ cathode ;nd switch on a signal at the input end, it is not
follows that  the OHOWEL, present at once at the output end, but only after

cathode will also rise to about plus Vn (just
a liftle more). By Ohm’s Law, the current
flowing in Rx is then easily calculated. This
represents the *resting " anode current of the
valve. and must not exceed the rated value for the
valve used. Furthermore, let Vp be the peak
positive signal amplitude. The sum of Vp and Vn
must not exceed one half of the rated H.T. voltage
of the valve used. The H.T. voltage chosen should
thus be double the peak-to-peak signal, or more,
within the rating of the valve, and the
smallest possible value for RK be chosen which
neither causes the anode current rating of the
valve to be exceeded. nor lies below about 50
times the reciprocal of the mutual conductance.
It is desirable to make RK as small as tolerable
within these limits, because the voltage fluctuation
with further external loading is then as small as
possible. Normal operating anode current ratings,
and nor peak values. should be consufted in the
above design procedures.

It should be mentioned that the signal frequency
response of a normal cathode follower is virtually
linear over the entire video spectrum, including
pure D.C., and goes right up to many megacycles.

a time corresponding to a definite speed of travel
of the signal down the cable, which is of the
approximate order of the velocity of light. Now,
this high speed means that, for reasonable lengths
of cable. and audio or broadcast radio frequencies,
signal transfer down the cable may be considered,
for all intents and purposes, instantaneous. But at
very high frequencies, such as are met in modern
television techniques, the transit time of even a

HT+ from rectifiers

EL34

Comparison ———- Load receiving*
stabilised HT

[t e |

Voltage \ | ;!: H
reference 12
P2

e--]-.4

Fig. 8—H.T. voltage stabiliser.
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few inches of cable is an appreciable fraction of
a cycle. If impedances are not properly matched
at all cable/apparatus junctions, a rartial reflection
giving signals travelling in the opposite direction
to that intended occurs as well as loss of power,
Reflections from separate ends of a cable will not
be in phase, on account of the transit time. More-
over, the phase difference will depend upon the

Input
501 moving
g coil LS,
CRE? and normal
transformer

27k§ 2 a7

Chassis

1P HE

Fig. 9 (lefy—Circuit of a “safe” output stage for
"phones using a cathode follower.

Fig. 10a (right)—Simple cathode follower output stage.

frequency of the components of a complex wave-
form. The net result will be a complete change
in the waveform. It is thus essential to match a

television waveform signal generator output to the *

intended load, and thus one finds power cathode
followers in many cases in such apparatus,

v

The Pulse Power Cathode Follower

It is indeed possible to obtain very considerable
power out of specially designed cathode followers.
If we take a valve of high mutual conductance
and having a pulse cathode capable of one amp
or so peak current (although, oFcourse, the mean
current rating is much smaller), such as are found
among modern line-output valves in television
receiver circuitry, then short pulses of high power
can be generated with such a valve connected as
a cathode follower. Let us assume a typical
mutual conductance of 10mA/V, giving an output
impedance, as cathode follower, of 1000Q. Using

—

HT+

Experiment
with Rt and R2
for optimum
performance

Chassis

Fig. 10b—Improved cathode follower output stage,
Rl is 220k, R2 is 100k, and the H.T.+ is 200V

February, 1962

a drive of 200V to give an output signal of 100V
in the matched condition with a 1009 cathode
load, we just run up 'to the permissible 1A peak
anode current. The output power realised in the
external 1000 load is then given by 1A X 100V;
Le. 100W. Let us assume, typically, that the maxi-
mum mean current rating of the valve is 100mA.
Then the peak 100W condition may be operated
only for one tenth of the total time. For example,
one 100W output pulse, lasting a tenth of a
second, is permissible once every second. In
between times the valve would be resting at its
set D.C. operating point, and we can now consider
where this will have to lje. At the pulse-peak,
when 1A anode current is flowing, the grid-
cathode signal will be virtually zero. Thus the grid
will be at the same voltage as the cathode, i.e.
100V positive. We are using a 200V positive drive,
and thus the D.C: resting point will have to be
with the grid at 100V negative to chassis. In other
words, the valve is heavily cut off when no signal
is present, and thus we see that the pulse power
cathode follower is a special case of a Class-C
amplifier.

L HT+ 300V
47k 2270k
:—"—.L [
fnput OlpF
/ —-_— — Normal
output
EES mee transtormer
OelpF ™ .
ECC8I1 5Q
0.25},]: Speaker
™ 1 ,
L l':n_"“'ll{
1000 47k 56k S |
Chassis

Fig. 11—A double triode cathode follower output stage.

Cathode Follower Dri.ve

The drive for such a power cathode follower
naturally consumes no appreciable power, it is a
pure voltage drive. Nevertheless, just in case grid-
current flows at the pulse-peaks, the drive can ba
from a smaller cathode follower, this time in 1 : 1
transfer circuit with the usual high Rk. Fig. 7
shows a typical complete circuit.  The chief use
of such a circuit is for firing grid-controlled
hydrogen thyratrons in large radar installations,
which consume considerable power at the grid. It
is also known to the author that such a system
has been used to modulate the output stage of a
transmitter. The power output cathode follower
supplies the entire H.T. power for the P.A., simply
by making the P.A. itself take the place of the
cathode load. Such modulation circuits, also known
as series-modulation, are used in several pulsed
radar transmitters,

Finally in this group, it should be pointed out
that the usual H.T.-stabiliser circuits using a serjes-
regulator valve (such as in several designs recently
published in this magazine) are virtually a special
torm of D.C. power cathode follower. Redrawing
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the circuit of such a stabilised power supply in

the form of Fig. 8 immediately brings out this
point.

Continuous Power (Class A) Cathode Followers

These are the true members of the * power ™
class of cathode follower, in that they can supply
output power, say at audio frequency, in much
the same way as a conventional output stage
delivering power from the anode circuit.

WIRELESS 921

High Impedance Loudspeakers

Those experimenters  still possessing  large
moving-iron loudspeakers of formers days in their
junk boxes. having coil impedances of some few
hundred ohms, may like to try one direct as
cathode load, without transformer, in such a
cathode follower output stage. Any small R.F.
pentode can be used, strapped as triode. In many
cases the constructor will very likely be astonished
at the results, Apart from good volume, the
tone is generally much better than
with the same speaker used in an

HI+ 300V

20

Chassis

CTP1104

anode circuit, as the extremely low
internal impedance of the cathode
follower damps the unpleasant
resonances of this type of loud-
speaker to a high degree. It is even
worthwhile. just for this last
reason, trying a conventional out-
put valve such as the 6V6 or the
FL84 as a cathode follower. In
such a case, however, it is neces-
sary to pay special attention to the
correct D.C. operating point, sO
that the valve does not run at low
or excessive anode current. The
D.C. resistance of the transformer

Qutput

330

" Fig. 12 (lefty—A White cathode follower.

Fig. 13 (righty—The transistor equivalent of the White cathode follower
increased by the same factor).

(or all resistors

It is little known by experimenters that some-
times considerable advantages are to be gained by
using an output stage feeding a loudspeaker or
headphones in the form of a cathode follower.
The first and obvious advantage is that the prob-
lem of isolation of the phones from the
voltage is automatically absent (Fig. 9).

The second great advantage is apparent in
circuits requiring a small monitor-speaker, but
where for reasons of power economy or heat dissi-
pation limits,. a conventional outpat valve is
undesirable. In such cases, constructors have often
used simple A.F. triodes or R.F. pentodes.
frequently with relatively poor results because of
the very high anode matching impedances generally
required in such circuits, which cannot always
be realised with normal loudspeaker transformers.
Much improved results are often possible using
the same valves as cathode followers, with the
normal loudspeaker transformer primary forming
Rk. In many cases the D.C. resistance of the
transformer primary is sufficient to set a proper
D.C. operating point of the stage without further
attention to the matter. Fig. 10a shows a typical
circuit example which the author has had in
operation for a long time. A tiny 6AKS R.F. pen-
tode strapped as triode cathode follower delivers
over SOmW into a small moving coil loudspeaker.
The circuit is a small addition to an oscilloscope,
to monitor the Y-signal audibly. There was not
room. nor spare H.T. power. no~ heat dissipation
facility. for operating a conventicnal audio output
stage. But this tiny cathode follower output stage
draws only some 5 or 6mA H.T. current.

winding or speaker coil in the

b3 cathode circuit must equal the

Chassis l +ve normal cathode bias resistor of the
valve used. If it is less than this,

then an appropriate series resistor
must be used to make up the dif-
ference. If it is a little more, that
does not matter much, as long as
it is not excessive.

Naturally, the voltage drive required by a
cathode follower output stage is high, being about
10 to 100V in most cases. Thus, the audio ampli-
fier preceding the stage will have to have higher
gain than is otherwise normal. An extra triode
stage can often provide this gain. It is often con-
venient to use one triode of a double triode to give
this extra gain, and the other as the cathode fol-
lower. In this way, a valve such as the ECC81
can replace a conventional output valve (see
Fig. 11). the rest of the audio amplifier being
unchanged. In the case of the author's 6AKS
output cathode Tollower of Fig. 10a the necessary
drive was present anyway, as the Y-deflection of
the tube in the oscilloscope requires a similar
drive. so that sufficient voltage to drive the cathode
follower was present at the Y-amplifier output.

The White Cathode Follower

Fig. 12 shows a further
cathode follower principle, to give €ven lower
internal impedance. It is possible to achieve an
impedance of a few ohms with this circuit. so that
in principle, a moving coil speaker would match
direct without transformer into it. This is true in
in practice, too, but the power output is then poor
in comparison with the H.T. consumption and size
of the valves. This is simply becausc of the
restriction that the valves may not be permitted
to run up to the necessary anode current. Thus
using a PL36 triode-strapped in each position. only
50mW is possible into a 15%2 moving-coil spcaker.

development of the

(To be continued)
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A PRACTICAL
PRE-SELECTOR

By A. Sydenham

(Continued from page 833 of the January issue)

jN the previous article, the

circuit was described and it now
remains to assemble the com-
plete unit and build a cabinet
for it. It may then be tested.

A diagram that shows prac-
ticall* all the chassis drilling is
given in Fig. 4, the coil mount-
ing apertures becing those
required for the coils specified.
Should the tuning capacitor
contact the coil bases when in
position, washers should be
fitted to provide clearance.
Alternatively, the coils may be
fitted to a rectangular piece of

PRACTICAL WIRELESS February, 1962

-

paxolin held by spacers. Most
of the wiring can be made so Underchassis view of the pre-selector.
short that small items are easily
= suspended in the leads and the
2" ’ f,, t Ep—2"— orientation of the coils and
1 | i . valveholders assists in this
o ____L_ __L’I [ respect. Electrolytic condensers
B 5,/‘-_ D C9/C10 and Cit are  held
8 e against the chassis by clips. 9
X0 i Tivia e RRRRARE TS TUTST Assembly
Hole sizes )
F f A..34" dia, T‘—"éﬂ 1" J’E : The front panel is secured to
B...¥8" dia 1 i the chassis by means of the nuts
oF Erye da e 4 M securing VRi and S1/S2 and
i de . 6BA cloar z reference to Fig. 5 will show the
H @) ” j » locations of the wvarious aper-
4" c 2 1 tures. The tuning condenser
! spindle also projects through
i L%E , . , Qc the front panel and a coloured
Tl e __$(E_ @C_ ¢ warning lens is fitted to the
) T ; Bend along lower central aperture. It wil
i E 1* l“%‘."“%’f dotted tines” | be found when the' panel is
Y . firmly bolted in position that
b ‘- Bt B e the assembly slopes backwards
Iy I 2 _ac o slightly and this not only brings
15— I 2% i 175 —= the controls to a 1;’norﬁe cgn-
* Y _$_ venient operating eight but
2 \{'JB <) B also improves the general
7. . * appearance. Mitred sections of
2 g BF= quadrant glued firmly to the
panel edges further ‘assist in
Fig. 4—The chassis drilling diagram. this respect.
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Wiring

Use of a soldering iron with
a pencil bit is essential and
modern miniature resistors
and condensers are needed
to avoid congestion of sub-
chassis components. The use
of differently coloured sleev-
ing will also assist final
checking considerably.

The Cabinet

The simple. design is
shown in the semi-exploded
diagram of Fig. 5 and may
casily be made from iin.
plywood held together with
reinforcement  strips, pins
and glue. Strips of veneer
‘obtainable from some model
supplies shops) may be glued
using Bostik No. 1 adhesive
to the edges where joins
appear if desired, and the
finish may be chosen to
suit one's personal taste.
The protot gc is lacquered
in ivory. e slots cut in
the sides serve as carrying
handles and also provide

ventilation as cool air is convected from the rear.
Four small rubber feet may also be fitted.

Using the Pre-selector

When the unit has been completed and checked
the aerial and earth leads should be removed from
the receiver with which it is to be used and plugged
instead into the sockets provided for them on the
pre-selector,

A length of coaxial cable should then be pre-
pared, aerial and earth plugs being fitted at one
end (the braiding being connected to the earth
plug) and a coaxial plug at the other. This lcad

Rear view of the unit.

PRACTICAL WIRELESS 923

Fig. 5—Details and dimensions of
— the cabinet for the pre-selector.

should then be plugged into the
appropriate sockets on each piece
of apparatus. Control VR1 on the
pre-selector should now be set to
“off ” and the wave-change switch
turned to position 4. The main
recciver should then be switched on
and adjusted to receive a transmis-
sion in a band also available to the
pre-selector. The receiver should
now act normally, since the aerial
is effectively connected to it direct.
The pre-selector may then be
switched on and allowed to warm
up when its wavechange switch may
be rotated to sclect the appropriate
band in use. The received signal
should now improve in- strength
considerably and, as the tuning
control of the pre-selector is
adjusted, it may be found necessary
to back off the sensitivity control,
VRI, to avoid overloading. A little
practice will soon reveal the best
method of use but it should be remembered that
too strong a signal fed to the receiver may bring
the AVC circuit into action too strongly. Once
the user has familiarised himself with operation
ot the unit it may be calibrated.

When it is desired to use the main receivel
on its own it mercly becomes necessary to turr
the wavechange switch, S1/S2, to position 4 anc
rotate VR1.to “off ¥ when the indicator lens wil
become dark. By then, however, the advantage
<of R.F. gain will have been made apparent.

(Continued on page 942)
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¢ WTH the  reintroduction of frequent

atomic bomb tests recently, it is an interesting—
{ and possibly useful—occupation for the elec-
1 tronically minded experimenter, to monitor the
degree of radioactivity in the air, rainwater, drink-
ing water, or any other samples of jnterest.
. Contrary to common belief, this is neither difficult,

THIS UNIT WAS ORIGINALLY nor .(:oes it reql:ire a|1ytu1(1usua1 o.rt t?l\(pcnsivlel
) . circuit components, except for a suitable sma
DESIGNED FOR USE WITH ' Geiger tube. There are some excellent small tubes
on the market now, available in the United

A SIMPLE GEIGER HEAD, Kingdom from Messrs. Mullard. The author uses
BUT IT WILL OPERATE 2 tubehof type nu;nber Mx1h¢z6. 'll"hese small tubfs
nave the great ad vantage that they require on Yy

SATISFACTORILY FROM ANY about 450 to 500 operating voltage, which is
SUITABLE INPUT SOURCE easily obtainable from ordinary mains transformer /

rectifier circuits,
For checking atmospheric radioactivity, etc., a
S pure counting of the pulses is required, and the
present article describes a suitable automatic elec-
tronic counter, giving a direct numerical display of
the result on a type of digital relay used by the
By A. Cole GPO for counting telephone calls and easily obtain-
able for about 15s. to £1 at many surplus stores.
The digital counter unit may, of course, also be
used for any other appropriate purpose. It will
count accurately the number of times a voltage of
at least plus 10 is switched on into the input. It
does not react when this voltage is switched off
again, but counts one more when it is switched on
again, and so on. So long as this voltage is 10 at
least, and positive, and capable of delivering a
current of about 1mA, it does not matter exactly
how large it 1s. Thus a morse key and battery in
series connected to the input can be used for
manual counting of large numbers of small

articles, without the need to keep the numbers in

ﬁ one’s head, with consequent danger of error. With

5 a relay wired to contacts on the space bar of a

b typewriter, the unit can be used to count the
number of words in a piecc of typescript.

o But for all such uses. the cjrcuit could probably

: have been a lot simpler: the main use is in

)5 conjunction with a Geiger counter, and for
this purpose the circuit features have primarily

- been developed, as will be seen below. Above all,
the unit is designed to be as fast as possible, and
{ree of any grid-current-blocking S0 that two pulses
following very rapidly one after the other are both
counted  individually. The actual resolution
achieved in the author’s unit is better than 15
counts per second at the upper limit, which is far
greater than the pulse-rate ever obtained with the
type of Geiger tube specified with atmospheric
radioctivity.  In fact, the normal atmospheric
count with this tube is about 20 counts per minute,
i.e. only about one count every three seconds on
the average. But these counts are fully irregular—

A
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Internal construction of the digital

counter unit.

[

y be many close together, and
me absolutely none, yet it is
for a whole minutc to pass

there may suddenl

then for a long ti
virtually impossible

without any counts at all.

Principle of the Digital Counter Circuits

(see Fig. 1)

This is a four-valve triggered pulse-amplifier
ut amplifier, comprising two
hed-grid input stage, meeting
(a) freedom of feedback, (b)
1 polarity (positive), and (c)
e is over-driven, giving
Ises to V1B, which is a cathode-
V2 from V1A as far as feed-
V1B also returns the signal to

circuit. V1 is the inp
stages:—V1A isaneart
the three requirements
keeping the same signa
good gain, so that t
very steep output pu
follower decoupling

back is concerned.

he stag

-.zx
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16w impedance, and now delivers a good steep
pulse of at least 100V amplitude. The tiny value of
C3. the coupling condenser to V2, differentiates
this pulse, so that only a very brief but very steep

spikec of about 100V is applied to the grid of V2A.

Valve V2 is a monostable multivibrator, the
purpose of which is to provide a good squarewave
pulse of current, starting exactly at each 100V
“trigger ” spike from VI, and lasting about one
twentieth of a second, which .is the optimum
switching-time for the counter relay. V2A is
normally cut off, because its grid is on a bleeder
chain from the low voltage at the anode of the
normally conducting section V2B down to a
variable negative bias from VRI. The other
section, V2B, is, as just stated, normally conducting

R 3:9k 1OW s1
H
| r8 RO Count /stop 200-300V
15_‘(&;< 1250k 5’,\‘/‘0 switch
R2 A W 2
150K [1]2]sl4
2w
Cathode Monostabz
Grounded follower Multivibrator O-%456
gl‘id f v3 90C1
amplifier — Ah Coupling neon
-]: © v% 1;184
16 3l RIS Y 16 uise
A X 500| 2203 ECCH! sl
ECCB85 N pF k - 7 (lplléS
A : B class
xR ¢ o el
]
3| : A
Pulse 8 ]
c3
Input
il Ct —b—T 20pF
r__.r Heaters
3001 H 6:3V 13A
P Zm R3 R4 ZRS
=303k 22k 270 150
=W 2w K K R6 c7
= 10k .
] WL
f ; o [ =X
VRT 500K war _
. " Biss g ‘g.gv
Fig. 1—The circuit of the digital counter. (All resistors are IW rating except where stated.)
8
W

!
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heavily because its
positive. This condition
length of time until the ¢
This disturbance is the
applied to V2A grid.
above,
the ano
thus te
potential of V2B to rise
rise to V2A grid on the bleeder.
that the formerly cut-of V2A ha
tuned hard on,
has been cut off.
Maintenance of this
upon maintenance of
at V2B grid, which re

s sud

the signal
mains only

grid leak is returned to H.T.
is perfectly stable for any
ircuit is suitably disturbed,
short positive 100V spike
This lifts it to cut-on and
which causes an equivalent voltage drop at
de, which is fed via C4 to the grid of V2B,
nding to cut off V2B. This causes the anode
, which is fed as a further
The net result is

and the formerly conducting V2B

new condition depends

PRACTICAL WIRELESS

change-over position of V2,

cut off and thus the anode vo
neon V3 is struck, driving V4 grid
The surge of anode current in V4
relay RLY! one unit on. As so
to the stable condition,
again and the neon

returns at once to beyond cut-off, an
Tent ceases instantaneously, This sud
of anode current could cause hi
voltage peaks across the coil of RLY
not there. Thus it is essential
otherwise the rela
over in the coil. On the other hand,

denly been

February, 1962

when V2B s
Itage high, the
heavily positive.
moves the digital
on as V2 reverts
V2B anode potential falls
V3 extinguishes,

V4 grid
d anode cur-
den stoppage
gh inductive
1, if C8 were

not to omit C8, as
y could be damaged by flagh-

do not make

as long as C4 is charging via T1 Mains % g o hode follower
R10. As soon as C4 has charged transtormer 83V 150mA cat § follow
sufficiently, which takes about one >
twenticth of a second, V2B cuts on Ons/Off mpy T30Vt 500vDC Ve }qu
again, and reverses the procedure switch
back to the previous stable state
with V2A cut off and V2B con-
ducting, until the next trigger spike
arrives. The net result is] thus z;
positive-square-wave  pulse o
about 100V amplitude and about og?P.“t‘alw
one twenticth of a second duration et
at V2B anode.
V4 is a class-C amplifier, i.e. the c12
bias-point is beyond cut-off, applied
via R12 and R13 from VRI. In & 0005
the normal, stable, resting state of :Em., | uF
V2, with V2B anode at a low 2m £ 300V
voltage because of the heavy con- AC S Zmm
duction of V2B, the voltage dif-  ains Z10k 2w
ference between V2B anode and plug >
V4 grid is not sufficient to strike T
the neon tube V3; thus V4 is fully Chassis
disconnected from V2 and resting, )
cut-off. But during the temporary Fig. 2—The circuit of the Geiger head.
COMPONENTS LIST -
Resistors (All 4209/, Carbon): Valves:
RI 33k IW RIO IM Iw Vi ECC85
R2 |50k 2w RIT 3.9k 10w V2 ECcsi
R3 22k 2w RI2 150k IW V3 90CI (neon)
R4 270k IW RI3 150k IW V4 EL84
RS 150k IwW RI4 [0M 2w V5 MXI46 Geiger Tube (Mullard)
R6 10k IW RIS 56k 2w V6 EC92
R7 220k Iw RI6 100k 2w DI Metal rectifier 350V A.C./25mA D.C.
R8 150k 2w RIT IM 1w Sundries:
R? 150k 2w RI8 10k 2W Three B9A valveholders, ceramic
VRI 500k Pot. IW (ww.) Two B7G valveholders, ceramic
Two coaxial plugs and connecting lead
Condensers: One digital relay, GPO, approximately
Cl  300pF ceramic 500vW 2000)/25mA (Service Trading Co., 47—49 High
" €2 500pF ceramic 500YW Street, Kingston-on-Thames, Surrey.)
C3  40pF ceramic 500vW Two toggle switches on/off, single pole
C4  0-056 uF paper, 500YW One panel fuse, complete
C5  8uF 450YW electrolytic Chassis material, wire, solder, tagstrips, bolts,
C6  0-1uF paper, 500VW sleeving, etc. ’
C7  0-056 .F paper, 500vW Test tubes, rubber cork.
C8  0-01 uF paper, 500YW Power supply (preferably stabllised) 200.-300v/
C9 16 .F 500vw electrolytic 100mA 6-3v |-3A A.C. (heaters)
CI0 See text next month Bias supply: about (—100)V on above power
ClI  8uF 350vW electrolytic unit, or otherwise a small 90V H.T. bottery
CI2 0-005uF ceramic 500vw Mains lead and plug
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Refurning fo the digital counter circuit.
of about minus
input (the exact

C8 appreciably larger than specified, as this would
then destroy the steepness of the current rise at the
start of each pulse, possibly leading to erratic
counting. It is of interest to discuss why a neon,
V3, 1s used to couple V2 to V4 instead of the
usual coupling condenser. The reason is simple.
The signal from V2 is of such a high amplitude
that V4 is driven from beyond cut-off right -up
to heavy grid current by it, and such grid current
would charge any coupling condenser heavily and
very rapidly during the pulse. After termination of
the pulse, this would leave V4 at a correspordingly
greater negative voltage at the grid than the in-
tended operating point. This would have the result
that the circuit would be more.or less blocked at
V4 for any pulse coming in subsequently before
the coupling condenser had discharged, and would
also block the circuit at V2A grid, because the
excess hegative voltage at V4 grid would react via
VRI and RS to pull down V2A grid too. The neon
thus prevents the amplifier blocking when working
at counting-rates approaching the limit of resolu-
tion. The alternative method of preventing grid-
current blocking of amplifiers handling large
signal amplitudes, namely the insertion of grid-

value is not critical, but

output in a

power unit supplying this
then a small

normal H.T. and heaters,
battery will serve t
battery may be very sma
only about a fifth of a milliamp (but do
value of optimum bias taken to V2A
quite critical, and also dependent on
voltage used.
any H.T. voltage between 200 and
requires a differen
voltage. Consequen
been incorporated, to se
value. This potentiometer should

Bias should first of ali
stops altogether even W
supplying pulses at t
reduced sufficiently to be quite certain o
all pulses received. It is too difficult to
adjustment with the mere 20 pulses per

stoppers, is not usable here, because it causes signal
loss due to voltage drop across the stoppers, and
thus makes the anode current rise in V4 too slow
for stable counting.

1t should be mentioned in passing,

neons as coupling elements 1n amp

that the use of
lifiers receives

the normal atmosphere, and thus it is advisable to
place an alarm clock with luminous fig
pocket-watch wi
ncar the Geiger tube.
any such luminous paint is su
counting rate of only 20

927

A supply

100V is required on the bias line

should be

stabilised preferably—if the constructor has no

ddition to
90V H.T.

he purpose excellently. This
11, as the current drain is

not forget

to switch this battery off after use). The actual

and V4 is
the H.T.

The circuit operates excellently with

300, but

t bias value with each H.T.
tly the potentiometer VR1 has
t the bias to the optimum
be used more or
less as a reaction control is used on a simple radio.
be increased until counting
hen the Geiger-head is
he input, and should then be

f counting
make this
minute of

ures, Or 4

th substantial luminous figures,
The radioactive content of
flicient to raise the
per minute right up to

far too little attention by experimenters. They have  possibly several hundred per minute, which is
o) ] 6 5 4 3 21 ©
o R B R RO I
‘ L socket /yj
’9’ O N NN XO,
el 55 G
14 & -
L0 ) =" &Y
v :‘l.-;elayl ! g?a‘s =
19/ T N\ p 63V
4 Shove chassis S Pheaters
° CB.
Valveholders mounted on this”” va V3 V2 i/ S Power/
side of chassis ~ ELaa (B9A) 9OC! (B7G)  ECCBI (B9A) Eccss (B9A) Count/stopd supply socket

Fig. 3a—The underchassis wiring of the counter unit.

a number of advantages over condensers. In a
normal class-A audio frequency amplifier, the
coupling neons would be permanently struck, and
thus represent D.C. coupling and theoretically free-
dom of all gain variation with frequency. Such an
amplifier would amplify. D.C,, could have many
stages, yet use jonal AC.-ampli-

not in the least critical.
altogether and i
anode current w
these two points lies at lea
¢f VR1, and slow countin
point within this range.

desired, e.g. whe

f too low,

st one third of
otherwise conventi
fier circuitry with a single common H.T. supply on
which all stages run in parallel as usual. And, as
seen above, neon-coupling is free from blocking on
transients. Of course, the value of cathode
resistors, etc. would have to be maoadified in
such an amplifier. But the principle is clear, and
might interest more experienced constructors.

found that if the bias is set too

(To be continued)
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sufficient to make bias adjustments conveniently.

At the slower counting rates, the bias setting is
If too high, counting stops
then V4 runs at heavy
hich will soon destroy it.

Between
the travel

g is equally good at any
But if fast counting is
n checking the radioactivity of
luminous paints, or possibly X-rays from poor or
defective television cathodc-ray tubes, it will be
far below the
critical value, many counts will be missed.
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Faults in Transistor

ALIGNMENT AND CIRCUITRY

By J. Christy

3RANSISTOR superhets

usually have two intermediate
frequency stages, and faults in u
these may cause lack of sensitivity, 5
or oscillation and other troubles. 0
The LF. amplifier should be able i
to provide a very high gain, and if ;
it does not do this, good reception
of distant or weak stations will be
impossible.

To mixer
Alignment

Correct alignment of the L.F.
transformers is easily achieved. If
a signal generator is available, this
may be set to the correct inter-
mediate frequency (often 470kc/s)
and coupled to the I.F. amplifier at

10pF

a convenient point. If the circuits
are out of tune, a fairly strong

input may be needed, or it may be
necessary to take the generator out-
put directly to one of the trans-
formers, a small isolating con-

denser being included in circuit,
However, if the alignment is
approximately correct, a very o
small signal will suffice. Merely e
placing the end of the generator i
prod or output lead a few inches -[/
from the mixer collector circuit

should then give enough coupling.

When  receivers  have the
popular type of push-pull output
stage, battery current depends
directly on the volume of the
audio signal. If the generator is
delivering a modulated output, a
ISmA or similar meter in one
battery lead is thus a convenient
means of checking for maximum
output.

When a good output is being
obtained, when the I.F. stages are

To mixer

aligned approximately, the input
from the signal generator should be
reduced. Accurate adjustment is
then easily achieved.

An insulated tool (made from an
ebonite rod, for example), is used to adjust the
I.F. transformer cores. They are simply screwed in
or out, as needed, to obtain best results. Each core
should have a fairly sharp tuning point.

If no generator is available, a local station should
be tuned in, and the cores adjusted for best results,
A weak station should then be found, with the
audio volume control at maximum, and final
adjustments should be mude.

If all cores are in a reasonable position, it should
generally be possible to align the aerial and oscil-

—ve
7 "
ol g — 5, [ g
k " k e
i < :”
] " i
i
+
AF
Se6k | ) 0-Ot
—AAA—] jL —re bF
.| L
4k 10pF 349k o025 | sk
T 5T
l : +ve

Fig. 2—An IF. amplifier in which the transistors are used in the common

base mode.

lator stages satisfactorily, even if the LF. does not
fall exactly at 470kc/s, or the correct frequency;
if the frequency is much in error, correct ganging
of aerial and oscillator circuits may be impossible.

When the I.F. transformers are adjusted without
the aid of a signal generator, check that no core
is fully in, or too far out. If one of the cores is
not in the correct position. all of the cores should
be readjusted by an approximately similar amount,
and the stages are then realigned for best results
at the new frequency.
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Decoupling

In Fig. 1, each emitter resistor is by-passed with
' a 025uF condenser. In midget sets, lower valees,
® ® such as O-1uF or 0-04uF, may be encountered.

These lower values usually give an increased- pos-
R sibilty of instability. which may show as oscillation,
Neutralisation motor-boating, or whistles on weak signals only. In

Neutralisation is generally required, to maintain  such cases, it may be worth increasing the by-pass
stability. In Fig. 1, the 12k resistor with 56pF  values. This can easily be done by temporarily
condenser, and the 39k resistor with 18pF con- wiring a larger capacity condenser in parallel with

denser form the neutralising circuits. the existing condenser. 1f this cures_the trouble,
The values required can only be varied by a very  the larger value may be permanently incorporated.
small amount. if sufficiently accurate neutralisation In Fig. 1, the first I.F. transformer secondary is

is to be achieved. The values also depend on the decoupled by the 10 F condenser. A large value is
transistors, and are a function of the transformer required here. as audio frequencies will be present
ratio. This means that with a given circuit, in the automatic volume control line from the
neutralisation can only be ensured if the transistors,  diode. Such’condensers may deteriorate, and need
LE. transformers, and values in the neurralising  replacing when they no longer offer a low-

circuits are as specified. . impedance path for intermediate frequencies. If
) s0, a 0-1uF or similar condenser may be shunted in

S —ve parallel.
56k ci In the second stage, a 0-1uF condenser is used,

in parallel with the 4.7k resistor. Midget receivers
may use 0-04xF here, but 0-1xF or 0-25uF can often

oy

" .

R be ‘more suitable. If the LF. stages are unstable,
S the capacity can be temporarily increased, to see if
;;;‘T results improve, as already mentioned.

Modified Neutralising and By-passing

In some circuits, neutralisation is obtained by
using a small capacity, C1 in Fig. 3, from trans-
former to base. The value will depend on the tran-
:——L sistor. but may be in the region of SpF. Such

To mixer

small capacities are sometimes ‘obtained by means
0-25 68001 of twin insulated wires, or a twin-lead wire,
yFT é 0-2?[' % reduced in length until the reguired value is
1 pF tve  reached.
When the neutralising condenser is in this
position in the circuit, its value is not influenced
As accurate values are so necessary, components much by the transformer ratio, but will depend on
of 29 tolerance may be specified. individual 5%  the transistor, and position of the LF. transformer
or wider tolerance components could be suitable, primary tap.
but other samples might be too far from the In some circuits, by-pass condensers are not taken
correct value. so that neutralising is incomplete. to the earth line afforded by the battery positive
The overall feedback is small, and can easily be circuit. Instead, the by-pass condensers for any

modified by stray capacity in wiring. especiallY if
ose

Fig. 3—An alternative neutralisation circuit,

leads are long, or base and collector wires are ¢
together.

If the receiver breaks into oscillation when the
L.E. transformers are being adjusted for maximum
sensitivity , this indicates instability in this section. r i i
This oscillation may appear as a continunus whistle
or heavy background hiss, or it may only arise " I
when tuning through a weak station, If the in- " ]
stability ceases on tuning in a powerful signal, so o ) "
that AVC reduces gain, or if it ceases with one or ) pF
more I.F. transformers only very slightly de-tuned, ] .
-its cause is probably not serious. -
To mixer

—-ve

Common Base Circuit

A typjical LF, amplifier of this type is shown in 0-04pF
Fig. 2.5 The gain can be expected to e less than
with the common emitter type. This circuit is given __l
because it will be found in some receivers. Each 10pF
base is supplied through a potential divider, and -T—‘T’
is earthed to intermediate frequencies by the con-
deners wired from the base to the positive line.

The emitters are connected directly to the trans-  Fig. 4—An example of a circuit in which the by-pass
former secondaries, these components being condensers are taken to the emitter of the transistor instead
designed for this type of circuit. of to the positive line.

‘AVC

AAAAAA
VWWWYVY
AAAAAA,
\AAAAAS

+ve.

{

| il
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stage are taken to the emitter of the transistor, as
in Fig. 4. This can be a little confusm_g, if not
expected, but otherwise the circuit is practically the

same as that in Fig. 1.

Diode Detector

Receivers of this type use a diode, as detector,
and to provide AVC. If this diode has a low
efficiency, good results will never be achieved. If
no means of testing the diode are to hand, and it
is suspected, it should be replaced by a new one
such as the OA81 or GEXSS.

—ve

+ve

AvC

Fig. 5—The typical circuit arrangement for a damping
diode.

The diode must be wired in the right way round,
as shown. When signal strength increases, an
increased positive voltage is developed at the posi-
tive end of the diode (Fig. 1). This is transferred to
the first F. stage, through the 82k resistor, and
makes the base voltage more positive, reducing
amplification. This provides some measure of
AVC (Automatic Volume Control) action, but the
effect is much less than with most valve receivers,

If the set is stable on loud signals, but unstable
on weak signals, this probably arises from the
AVC action, as already explained, That is, the
instability is not severe, so that the reduced gain
on a strong signal temporarily clears the fault,

Some receivers employ a damping diode, in
addition to the AVC diode. One method of con-
necting this is shown in Fig. 5. The collector cur-
rent through the 470Q resistor results in the
positive end of the damping diode being slightly
positive, and the diode has little effect on the
mixer LF. transformer, but, when signal peaks
exceed the damping diode potential, the diode con-
ducts, loading the transformer and reducing gain.
This gives increased AVC efficiency, and in parti-
cular avoids overloading on very strong signals.

Reflexed Amplifier

A circuit similar to that in Fig. 6 is used in some
receivers. Here, one transistor acts as both I.F.
and A.F. amplifier. This gives improved results,
from a given number of transistors, but is some-
what less effective than the use of separate
transistors.

February, 1962

In this circuit, the first I.F. transformer secondary
is by-passed to the emitter (see Fig. 4) by the
0-01xF condenser. Instability at intermediate fre-
quencies may arise from this condenser being
defective or disconnected. The primary of the
second transformer is similarly decoupled to the
emitter. The values used (0-014F) are rather small,
but cannot very well be much increased, because
they are in parallel with the audio signal, and thus
reduce top response,

After detection in the normal way, by the diode,
the signal passes from the Sk volume, control slider,
through the 64F condenser and 3-9k resistor, and
the secondary of the I.F. transformer, which has
negligible impedance at audio frequency. The
transistor then acts as an A.F. amplifier, and the
A.F. signal is developed across the 1-2k resistor.

A large emitter by-pass capacity (50uF) is re-
quired, as this stage is acting as an amplifier at audio
frequencies, as well as intermediate frequencies.

Oscillation at audio frequency is not very likely.
The stage can be tested at A.F., if necessary. by
temporarily disconnecting the diode, and feeding
in an A.F. signal from an outside source.

e é =ve
82k 3 192k 64F

el T

"
To first
IE
4 O*QIpF
e A~
T w—r-dk
12k |~. >3
SOuF 2
T
AVC 82k

Vv

Fig. 6—A reflexed circuit—here, one transistor is used
to amplify both IF. signals and AF, signals.

After any of the points described have received
attention, it should be possible to adjust the I.F.
transformer cores for best results.

It it is necessary to connect the generator directly
to the receiver, this may be carried out by taking
a 0-01uF or similar isolating condenser to the base
of the first transistor (the mixer). If the generator
signal is taken to a transformer or collector circuit,
the core will probably need slight readjustment
after the generator lead is removed.

The transistors used in such stages should have
a cut-off frequency of SMc/s or higher, so
reliable transistors, designed for such purposes,
should be employed. General lack of sensitivity
may arise from poor transistors in these stages. i
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UNIQUE
COMMUNICATIONS
RECEIVERS

Never before offered in this
condition, brand new and
unused in original Army
transit cases.

MARCON! C.R. STOCK
100/8 covers 60 Kc/s to 30 Mc/s.
Complets with all _valves,

instruction manual and internal
A.C. power unit for 200/250 v.

0 N LY £35 (ca;a.,_;tc.

NATIONAL H.R.D
SENIOR covers 480 Kc/s to
30 Mc/s. Using 6 general
coverage plug-in coil sets.
Complete with all valves and
instruction manual, uses ex-
ternal power unit (available
59/6 extra, P.P. 4/-)

ONLY £25 (carr. 30/-).

Ali receivers tested and guaran-
teed perfect working order before
despatch.  Further details on
each sent on request.

TEST RETERS FOR EVERY PURPOSE & POCKET

0.r.v, MODEL TP-10. .
%igggs AC. & D.C. Volts up to | 20000 O.F.V. Model TP-38. .V, Model 500. Volts
1,000; D.C. Current L0 500mA: Reads voltages up to 1,000 D.C. 1. .C. O.P.V.,
Hesistance to 1 Meg: Capaci- | at 20,000 ohms per volt and A.C. | A.C, at 20,000; 12 Amps D.C.
tance to LiLF'; Decibels from —20 | at 1.000 o.p.v.: D.C. Current to Current; 60 Megs Resistance;
to +36; Output jack for Audio 500mA; Resistance to 10 Megs.; | —20 to +56 Dbs; Internal
Measurements. Size 3iin. x 5in, Capacitarce to 0.1pF; Decibels | buzzer short circuit warning.
x 1jin. grom —ﬁ)i o +36. Size 3iin. x | Size 3fin. x Gfin. x 23in,
lin, x 1%in. .19,
£3.19.8 £5.10.6 £8.19.6

All New Stock, with leads, prods, and internal batteries.

Fully guaranteed. Detalls S.A.E.

No. 10. A superb _Crystal

CRYSTAL CALIBR ATORt
us

Controlled
of Supply.

wa!

coverage of 1.5-10.0 Mc/s. but may
Kcfs. up to 30 Mc/s. Complefr,ec {vylth
struction Book, Size 7in. x 74in. x din., welght 5 1bs. Used but in
£2.19.6. Carr. 3/6.
X Rl')(%UENCY METERS.
crystal controlled. portable freduency
Js-—20 Mcjs. With original calibration book.
Perfeot order. Illustrated details on request. Y 3
PARCEL. 10 yards each of 6 colours
assorted Resistors and Condensers.

type 1T4, 1 or IR5 and 1 o

first class condition. ONLY
B.C. 221 F

Coverage 125 K¢,

10/~ CONSTRUCTION
wiring wire, solder, 24 each

RESISTORS, 100 assorted values.
CONDENSERS. 100 assorted mica and si
Metal cased.
500 volt. 7/6 per

Ideal for models.

SPRAGUE CONDENSERS.
mid. 1,000 volt, and 0.1 mfd.
quotes tor quantivies.

MINIATURE MOTORS.

3-6v. D.C. Size 1 x 1x 13/;,in. plus

T 3
Has directly calibrated dial

by the Ministry
tor nominal
actually be used from 500
500 Kcjs. Crystal, 2 valves
986 (Neon Stabiliser), and In-

The famous American
measuring standard.

NEW 10/-.
vermica. NEW 12/6.
wire ends. New 0.01
dozen. Special

Operates on
yin. spindle. Brand New 5/-.

PCR covers 5-18 M/cs.

6-22 Mc/s.

NAL PACK f0§ 200/250 v. A.C

PCR COMMUNICATIONS RECEIVERS
Manufactured by Pye & Philips.
tile and sensitive sets. RF stage
type valves, Large 180 degrees Illuminated and
Flywheel Tuning with locking device.
and Vol, Controls, Band Switch fron panel jacks for speaker or
phones. In biack metal case, size 17in.
200-550 metres and
has internal 5in. speaker. REME reconditioned as new.
Model PCR2 hassimilarL& M waveband coverage, Short wave

but no speaker. Used, but excellent condition £5.18.6.
Every receiver aerial tested before des. Add 10/6 carr.all models
Designed to operate from bulky EXTERN
any se can be fitted with BRAND NEW COMPONENTS

and 2of I.F., using 6 British 1.O.

.A.C.avan
A.EFOR ILLUSTRATED LEAFLET

One of the Army’s most versa-

Calibrated Dial.
Aerial Trimmer. Tone
L x8in, H.x 10in. D. Model
850-2,000 metres and
£6.19.6.

THE “GO

THE FINEST COMBINE? P
FOR

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

request.
TOTAL
TERY AND CABINET £8.18.6.

OD COMPANION”

ORTABLE & CAR RADIO YET DESIGNED

HE HOME CONSTRUCTOR

F.T.'s,
styled 2 tone cabinet, size 11 x 8 x 3ins.

with car aerial socket.

Easy to follow construction data (available separately 3/6).
All parts sold separately and full illustrated detalls will be

AL power. sup%y. but % 750 mW output.
TER- % 6 transistors and 2 dlodes.
extra cost of £2. % Full Medium and Long Wave coverage.
+ Quality speaker.
% Pre-aligned 1.F.T.
% Brilliantly
: Xery ﬁneltut,nhnglm&iht calibrated dial.
atest printed circult.

Designed by the techni-

Do eear ol Practical : Internal high gain aerial,

Wireless; easy to build,

using printed _ clrcuit

and lst Grade Matched || sent on request.
Transistors and Diode.
Full Medium and Long

Wave coverage o inter-

Total Cost

.6 plus 5/- post, and ins,

° (Battery 3/6 extra.)

nal speakers. All parts
separately )(new

en-
abling you to buy as re-
quired and full detalled
price list will be sent on
Constructional details 1/6.
COST INCLUDING BAT-

“pPOCKET 4”
Attractive cabinet
miniature speaker.

Ideal for the beginner

parts price list.

as illustrated for
control. Built-in aerial makes

components for only 42/6 (p. & p.
tional book free with parts or separately 1/6.

TRANSISTOR R%%E&]VEJ’{.
ng condenser, and volume
unit efiicient and portable.
wave coverage. All
/6). Ten-page construc-
8.A.E. for

Uses

. Full medi

"HARRIS ELECTRONICS

(LONDON) LTD

138 Gray’s

(Open until 1
(Chancery Lane Station)

Inn Road, London, W.C.1
(Phone TERminus 7937)

Please include carriage costs on All
p.m. Saturdays). We are

items
2 mins. from High Holborn

and 5 mins. by bus from Eing's Cross.
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COMPACT HI-FI

by @emsZiorg
STEREO 55  £33.15.0

(illustrated)
TUNER-AMPLIFIER CHASSIS

A comprehensive and attractively styled chassis
combining AM and FM Tuners, a Stereo
Control Unit and two High Fidelity 5 watt
Amplifiers in one compact unit. In all its

functions the Stereo 55 is designed for mono STEREO ]2 Mk. 2 £44.15.0

as well as stereo use so that up to 10 watts . .

v 0 P A total of 16 watts output is available from the
output is always available, . e
- ) ) two 8 watts push-pull amplifiers. VHF, with
Full VHF and medium bands. @ Inputs for tape recording and . .
playmk-f ® Alcnative. ﬁick-upair}puls. o Booster _ unit automatic frequency control, medium and long
available for low output pic -ups. nput for possible future 3
stereo radio. @ Separate bass and treble controls and |'ldual bands' lnputs for tape recordmg and play bBCk

volume: control for dase of balance, @ "Free instruction  and for stereo radio if required in the future.
00! with every m: . . .
e e e The most comprehensive unit ever produced,

a hi-fi system on one compact chassis.

' Post this coupon or write Jor free catalogue, or call at our

I foh:rwir:;:'uaf;’i; nf.ulb :ﬁf&’i’s"if,ﬁ'&d}’:f gglf’e;;z?al advice on I AM[FM Mono Chassis are also available.

l NAME [] The name ARMSTRONG is the registered trade mark of

I } ARMSTRONG WIRELESS & TELEVISION Co.Ltd.
LADDRESS Ec] WARLTERSROAD, LONDON, N.7. Tel.: NOR 3213

Introducing the New) | NOMBREX

We proudly claim that this highly efficient and compact
signal generator is the finest value in instruments anywhere
in the world.

Designed afier months of research in our own laboratory,
custom-built 1o the highest standards in our own
factory,

NOTE THESE FEATURES!
Y¢ Compact and portable—height only 43"
% Truly lightweight—under 2 Ibs.
Y% Operates from standard transistor battery.
% Fully transistorized—negligible consumption,
% 8 ranges, fully covering 200 Kc/s—220 Mcfs.
Y Accuracy better than 27, (average 1%).

TRANSISTORIZED WIDE—RANGE

Y% Modulated or unmodulated R.F. output—100 mV, SIGNAL GENERATOR 27

Y% Audio output, sine wave, approx. 1000 Ke/s. 200 Kc/s to 220 Mc/s.
COMPLETE WITH OUTPUT PLUG ONLY RETAIL - £7.10.0 Batory 319

Send your order in now for S.A.E. for Cash with order. Regret no C.0.D.

earliest possible . delivery, leaflet, Deliveries Commence 10th Jan.

Trade and Export Enquiries Invited All orders in strict rotation,

NOMBREX LTD. 5oy =TUARYOUSE, CAMPERDOWN TEnacE;
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NEW WIDE RANGE OF I-5SW ZENER DIODES
FROM G.E.C.

r1‘HE SZA/C series of silicon zener diodes made by -

the General Electric Co. Ltd., formerly of
+10% tolerance, now has a nominal tolerance of
+59% and ranges from 56V to 33V. Maximum
mean power dissipation at 40°C is 1-5W and the
diodes are enclosed in a double-ended case with
wire leads and a threaded base.

The diodes are numbered SZ56A to SZI1A and
SZ10C to SZ33C with nominal zener volrages of
5-6V to 33V, graded according to the international
preferred values of the 10% increment series.

The General Electric Co. Ltd., Semiconductor
Division, School Street, Hazel Grove, Stockport,
Cheshire.

MINIATURE PUSH BUTTON SWITCH

'FHE Plessey Company Limited announces the
introduction of a miniature push button switch
which is available with one to twelve butions. The
switch is of a compact design which makes it highly
suitable for inclusion in small domestic radio
receivers, tape-recorders, etc. Each button can
provide up to 6-pole change over switehing per
side, giving a possible total of 12 poles per button.

PRACTICAL WIRELESS 933

The switch is available for standard chassis
mounting or for printed circuit applications.

This switch is made by The Plessey Co. L.,
Hford, Essex.

NEW TRANSISTORS

rPHE NKT 501-504 series of. transistors, recently

announced by Newmarket Transisters Ltd.. are
very high current, high power, pnp alloy-junction
germanium components, designed for amplification,
control and switching applications in the industrial

and services field.

One of the new range of transistors from Newmarket
Transistors Limited.

There are four types, ranging from the NKT501, a
high-voltage, very high-current transistor with a
voltage rating of 60, to the NKT504, a medium-
voltage, high-current transistor with a voltage rat-
ing of 30.

The distinguishing features of the NKT 500 range
are the very high current ratings (up to 25A), a
guaranteed minimum current gain of 12 at the
maximum rated collector current,
high power rating and voltage
ratings of 60 and 30. The low
saturation voltage results in low-
self dissipation when used for
switching applications. The drive
voltage for peak collector current
\js low and distortion is minimised
by controlled beta fall off.

These transistors are manu-
factured by Newmarket Transistors
Limited, Exning Road, Newmarket.
Suffolk.

MULTI-BLADE RATCHET
SCREWDRIVER

MULTI-BLADE ratchet screw-
4X driver has been added to the

A new push button switch from the Plessey Co. Ltd.

Darwins Tool Division range of
J. Stead and Company Limited.
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The screwdriver has an amber plastic pistol-grip
handle and it is supplied in a plastic wallet with
four blades: electricians’ type; engineers’ type, and
Nos. 1 and 2 cross-point types. The latter two
blades are of special use to the amateur TV
enthusiast who services his own or his friends’ TV
sets, since cross-headed screws are often found in
the chassis construction of TV receivers,

The complete screwdriver with four blades costs
19s. 6d. from most hardware and tool dealers.
Replacement blades can be obtained at 2s. 3d. each.
J. Stead and Co. Lid., Manor Works, Cricket Inn
Road, Sheffield 2.

MINIATURE SOLDERING TWEEZERS

L\ NEW type of soldering instrument has recently
“ ™ been developed to meet the need for precision
soldering in laboratories and on production lines
with micro-miniature circuits modules, diodes,
transistors, relays, etc.

Designed, developed and manufactured in the
U.K. by Oryx Electrical Laboratories 1.td., the
instrument is in the form of a pair of tweezers
having separate heating elements to both tips. The
elements operatc at up to 554°F tip temperature
from 6V supply.

Light to handle and requiring only minimum
finger pressure, these tweezers provide unobstructed
view at all times for close precision soldering,

These soldering tweezers are marketed in the U.K.
by W. Greenwood Electronics Lid., 667 Finchley
Road, London, N.w.2.

PRACTICAL WIRELESS

A multi-blade ratchet screwdriver made by J. Stead and Co. Ltd.

February, 1962

CERAMIC-CASED TUNNEL DIODES

'_[‘HE operating frequency of tunnel diodes has
been raised by a technique of miniature

ceramic encapsulation developed by Standard

Telephones and Cables Limited, 2

The extremely small size of these new devices
and their tab-ended configurations, have reduced
their inductance to such-an extent,
that a typical limiting frequency
of oscillation of 900Mc/s is now
attainable.

A single version, known as the
JK30A, is now in production. It
is being followed by a new version
incorporating a matched pair of
tunnel diodes and forming a single
integral unit having three tabs,
These units are matched for peak
current and capacitance and are
intended for applications in the
computer field. They may be used
in high speed logic and counting
circuits or as the thresh-hold
amplifier/gate at the input of a
pulse amplifier. Standard Tele-
phones and Cables Limited, Con-
naught House, Aldwych, London,.
w.C.2.

5-DIGIT YOLT/OHM METER

A NEW addition to the Ferranti range of digital

instruments is the type D201, 5-digit volt/ohm
Meter. This instrument, which makes exten-
sive use of semiconductor, elements, has been
designed to measure D.C. voltage and resistance
over a wide range to an accuracy of better than
0:03% of reading of +3 digits, whichever is the
greater,

The voltage range is 0-0001 to 1000V D.C. and
the resistance range 000-01Q to 1299.8k. The
ranging is automatic on both inputs, except for
the most sensitive range in each instance, which
is selected by a * divide by 10” switch. D.C.
current can be measured from full scale readings
of 1-99994A to 1-9999mA after slight modification
to the instrument. The conversion time Js nor-
mally 250 milliseconds—irrespective of reading—
and the input impedance is 4-44M on all ranges,
although this can be increased to 10M if required,

Servicing of the instrument has been simplified
by using detachable sub-units which are easily
maintained, printed circuit cards being used for
the transistor circuitry.

The instrument is housed in a
cabinet measuring 20in. X 15in. X
14in. and weighs 35lb approxi-
mately. A rack mounted version is
also available, :

The type D201 meter is made by
Ferranti Lid., Ferry Road, Edin-
borough 5, Scotland.

‘ Oryx soldering tweezers
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\

THIS MONTH ONLY!

“SONOTONE” MIN. EARPIECE free

with all parts totalling £4.10.0 or over

- TRANSONA-6

(6 Transistors plus 2 Diodes)
M/L & T. BAND

350 Mw XCI01's push-pull
output Transistors.1Fower-
ful magnet 3in. high grade
speaker. Push-pull trans-
formers. This is a top
performing receiver.
Nearly 30 stations listed
in one evening including
Luxembourg loud _and
clear. A pleasure to listen
to. FERRITE ROD
AERIAL. A}l parts sold
separately, including pale
blue gleaming polrstyrene
case with duo-diffusion grilles in red. Uses 9 volt battery.
Sockets for car aerial.

Total building cost £D<19.6 P.p. 3/ size 61 x 44 x lin.

*Agreeably surprised with Trawler Band reception. Luxembourg
as loud as local. Your easy build diagram helped a lot . . . my first
attempt.”—H.S., Penzance, Cornwall (poor reception area).

PARTS PRICE LIST AND EASY BUILD PLANS 1/6

TRANSONA-4

(4 Transistors, plus 2 Diodes)

Miniature speaker. FERRITEROD
AERIAL. MW/LW and Trawler
Band coverage down to B0 metres.
On test tuned in nearly 30 stations
inc. Luxembourg. Easy-build plans
1/3. Handsome pocket case.

May be built for 52 ,6 P.P. 3/-.

“Best transistor set | have ever built—dozens of stations.” ==
A.G.H., Deal, Kent.

PARTS PRICE LIST AND EASY BUILD PLANS 176

VT

il
i

b}
8 i II| y

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)

Y 24in. M/C Speaker

¥ Ferrite rod aerial

% Tuning cendenser

% Volumefoscillator con-

trol
Y Case with speaker grille

in red.

¥ Fully tunable over med/
long wares

¥ Simple assembly dia~
grams _

<% 250 Milliwatts output
stage

% Can be built for 59 ,6 P.P. 3/~ With 3" speaker
PARTS PRICE LIST, etc. 2/-. 68/~ post free

BEGINNERS POCKET 5
(MW/LW and TRAWLER BAND)
(5 Transistors, plus 2 Diodes)

L - Designed round supersensitive
piL ”'~]l FERRITE ROD AERIAL and 3in.
_“ HIIII .|| I| “ MMl speaker. Attractive case in black
* |||||||.I: I |l“\ | ||' with speaker grill in red. On test

Lt SURYTLAALY I' Home, Light, Radio Lux., and many
e T Continental stations we received.

Total cost of all parts £2.|9.6 P.P. 3/-.
EASY BUILD PLANS AND PARTS PRICE LIST 16

NOW THE SUPER SEVEN 4-WAVEBAND RADIO

(7 Transistors plus 2 Diodes)
% 3 R.F. STAGES
s Mullard and Surface
Barrier Transistors
¥ Coverage of Medium,
Long Waves,  Trawler
Band and approximately
20-60 metres short wave
Use as domestic radio,
car radio or fit with
strap (not supplied) for
carry-about.
No aerial required ex-
cept for use as car radio
and for short waves
3-inch speaker but will drive a larger speaker
Performance comparable to many receivers costing treble
400 milliwatts output stage
Y Minimum of 30 stations tuned in excltgliiang S7W Spx 14
. 1 74 x 54 x in.
May be built for £6.|9.6 plus 3/6 post, etc.
PARTS PRICE LIST AND EASY BUILD PLANS 2/

NEW SUPER SIX DESIGN

MED/LONG 1V_'/AVES, TRAWLER BAND AND S.W.

*

bt

O APPROX. 40 METRES

¥ 6 Ist grade Transistors
{inc. Mullard and Surface
Barrier) plus 2 DIODES.

Y Top grade 3in. L/speaker.

% 2 R.F. Stages for extra
boost.

¥ High Q 7in. Ferrite Rod
Aerial.

% Easy-build diagrams
Noaerialor earth required
(except as car radio).

% Atcractive pale blue case
with speaker griiles in red.

% 350Milliwattsoutputstage

¥ Sockets for car radio.

% Test receiver tuned in over 30 stations
(inc. Luxembourg loud and clear.)

THIS FINE RECEIVER MAY BE E‘L:ISL;II‘/_FOR £6.9.6

b
PARTS PRICE LIST AND EASY BUILD PLANS 2/-

ALL PARTS SOLD SEPARATELY
AFTER SALES SERVICE YOUR PROTECTION

FOPUY

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD
PHONE 2367 (Opposite Co-op) 10 a.m. to | p.m. SAT.
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e SENTZY  DON'T MISS THIS SUPER QUALITY | POCKET TEST METER
HI-FI AMERICAN “CBS” TAPE MODEL “CASIE 120"
BRAND NEW AND GUARANTEED H.

CIP-8 800it. 5in,  Standard Play 13/- FOR POST
LP-DP 0 8O0, Sin. Long Pll{‘ 1776 : (4,000 O.P.V.) ONLY ‘4 FREE
CMXP- 1.200ft. 5in. Double Play 32/ A pocket size individual circuit tester with
C;P-ﬂ 900tt. 5{in.  Btandard Play 18/~ bakelite panel and metal cabmet, Complete
LP-12 1,200tt, 5{in.  Long Pla 19/8 l with test leads batteries and ready to use.
CMXP-18 1.8001t. 5tin.  Double Play 21~ | Ranges: D.C. Voite: 10-50-36001 000 .

CIP-12  1,2001t 7in.  Standard Play aafe 1AL Volte: 10.50250-1,000 v (2,000 oupev)
LP-18 1800 7in. Long Play 28/8 1 DLC. Current: 250 A/0 A 1250 ma -
CMXP-24 2.400it. 7in.  Doubie Play 47/~ l 6-10 K ohms/0-1 M ghims (by 8V

SPECIAL “GEE BRAND” TAPE OFFER! 12001, 1 internal battery),
5tin. P.V.C. Guaranteed first quality 15/-. P, & P, 1=, Ditto, 7in, 15/, P, & l)es‘.lhels: —20 to + 22db (0dB -~ 0.775v.
P. 1/~ (2 or more sent post paid.) . l —4n(30 ?!\mnj,‘ )

Many other types available Including “Scatch,” ““EM1,” “Triton," dize: 4in, x 34in, x 1§in.

“8yuchrotape,” B.A.B.K., etc. Nend s.m.e. far our huge moncy-saving ] Also available: MODEL TK.50

literature on Tapes and Accessories. 1,000 0.p.v. Ranges: 1).C. mA: 1250 mA., D.C. and A.C. Vols: 10-250-

e o o o - a ] 00-1.000 v. Ohma: 0-10K chms 0-100K ohma, £3,7.6,
BARGAIN OF THE MONTH! ] AVO MODEL 7 - - - —— - —
Talofuken Stereo Hi-Fi Amplifier Latest Ministry release of this well. J AVO VALVE TESTER 2 SUPER QUALITY HI.FI

ONLY known test instriment, Supplying 50 Outstandin '
¥ ! g offer of this fine test § DYNAMIC M/C ]
7 Gns. : ‘t"‘““e"“"u"“{""m"-]Vt‘;“'“ﬁehTﬂd‘wﬂ‘-"d' l oatrument. Bupplied 1 good con. l N X .( / )..A.M KE
ance tests, Coruplete with leads an {itlon.  Baqni i
batteries. Ready for use. Perfect l oy eaipmentislinftkolhmstor l g

1 condition. 811/10)-. carr. 5/ Vllive panel wi;,l:l gellﬁwr s;;nﬁnen—t i
. - - . and meter wi voltage adjustien i

el Lo L L B | controls, etc. 12 valve bases and 3 3

w | SUPER QUALITY TEST LEAD KIT blanks.  Very simpic to operate, y
. No. 520 ONLY £5.19.8. Carr. 7/6. (Adgptors el

H B0/= | avaiiabic tor teating vaives” wae i N
. listed). Dvta Manual 20/~ extra. i

1 Post Paid Also complete instrument with data 1= :
Comprises manual and latest type panels with S ol

l:fo?ﬂ n*::;d 1 13/7(;, BSA and BYA bases. £10, Carr. 1 25:’)’“!]]lmi!b-lsnu T;ﬂ;:“{z"

, Eng- § 76, ohm or . impedance
lish and Suitable for hand or stand use,
Continental | == mm om oo com com oot oo e 1 Complete  with  screened  Jead,
type  plugs, SPEAKER BARGAINI ] OUTSTANDING VALUE
soade  ter- | Goodwan's Hi-Fi AX10M 110, 15 chm MODELM 15.0  (Btate
minals  and ] Eew o lv st £4150. carr 36 1 M.D.180 ¢ 8 7eV imp. reqd).
crocodile § Brang New and Bosed. Post Free q

f,','_‘,’;'"‘.bggjl - ————— - —

110/260 v, A.C. input. 5 watt un-

distorted output (10 watts nominaly |

size 19 x 9 x 2in., weight 0lb. illustra-

ted leaflet available.

- Ay e A WA Wy W -

CRYSTAL MICROPHONE l
MODEL BM.3

Three-way mike for h:;nd. desk or l & " 5otractive case \F AF »J <Y
o Tt olll | TeETomerroonsto. | G BIRONS. (rap10) LTI

Length 7in. Head dia. 1}in. Bupplied HEAVY 9in. dome chrominm base,
with neckband. Terrific perforinance! l chfomivm stand with sorew top. I5 LITTLE NETwel:pg)zIGESRT:dEoE'giIMI;CONDON w.ca.
Outstsnding value at ONLY 39/6. g Extends to approx. gft. Suitable for L. N

P. & P, 2/- our mikes, etc.; $2.15.0, Carr. 5/-. - Adjoining Leicester Square Tube Station Open 9-8 Mon.-Fri. §-1 Fat,

SPECIAL FOR THE “HAMS”| | [SOND FEPRODGES vy (s,
RADIO STATION

Dept. P.W. |5, 7 Jephson Road, Forest Gate,
London E7. (Mail Order Only)
Hlustrated
—————

AGENTS REQUIRED
| INTRODUCING,,,

THE ROVER £4.19.6

The second of our Transistor
Radio designs. 4 Mullard tran-
sistors in a circuit specially
designed around the new AF||7

4 diffused alloy R.F. transistor.
TRADE SUPPLIED OC81D-20C81. Push-pull output
Our well-known Traveller on printed circuit. Sensitivity
is  now supplied with | approx. | m/v per metre. Air-
printed circuit, 3 top spaced tuner, Luxembourg guar-
quality transistors, 2 diodes | anteed at excellent volume (if
in latest circuitry, £3.17.6. normally receivable).

Both sets of components have following outstanding featyres.
Supplied complete with full Easy-to-follow Instryctions.
Physical layout and theoretical circuits. 3in. Moving Coil
Speaker, Fully tunable on Medium Woaves. Ferrite Rod Aerial.
Solenoid Wound Coils. Plug in 9 v, Battery. Fully porcable.
No Aerial or Earth required. Ail components tested and
guaranteed 12 months. Complete satisfaction or money re-
funded. All components supplied separately. Instruction
Book 1/6 post free. Supplied free with set of components,
ALL PARTS and BLUE PLASTIC CASE AS ILLUSTRATED.
Post and packing 3/6. Personal earpiece with instructions 9/.,
Battery extra 2s 6d. P. & P. 3/6.

% inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad

and Solder Reel
List No. 700

Apply SALES & SERVICE

ADCOLR

Trave Mpcal

ADCOLA HOUSE

SNIPS
GAUDE N ROAD G.E.Ch.ds:’. Jg:cg;.E.Cd.é%,aJ'é; 523,2786. 8/4; Mulhr: AdF1l7. ill":
British & Forei) Matchd. Pr, 1an 1D 22/6; 6 ins. Ferrite Rod } or ins.,
LONDON, S.W.4 Patents, Regiore S 119; Litz Wire 3d. vd. SK Edgewise V/C with $/W, 8/~ 32 mfd..
Designs, etc. 50 mfd, 100 mfd, [/8 each. Guaranteed 5 ins, 3 ohm Moving

coil Loudspeaker, 10%., Plys P.P. 2/6,

Telephones: Telegrams: C 1 e of Caby T , pri I-, 9776, 130/-,
MACaulay 4272-3101 “SOLIOINT, LONDON, 5. W.4." O S AE. o Dosserierers: Prices 54i-, 9776, 13
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Short-wave Listeners’ Log

jHE choice of a suitable receiver is not
always easy, as prices and specifications vary so
much. With home-built receivers, improvements
and additions can, of course, be made. There are
also a number of current communications receivers
available. and full details of these can be cbtained
from the makers. The price is generally quite high.
When a ready-made receiver of high efficiency,
at relatively low cost, is required, a second-hand,
used, or surplus model is probably the only choice.
Brief details of some of the most popular and
suitable receivers of this kind are given here.

R1155. About 16%in. X 9in. X 9in. Seven

valves, plus two in unused glirqction-ﬁnding
circuit, and magic eye tuning indicator. BFO
(beat frequency oscillator for C.W. morse)

Needs separate power pack and output stage for
speaker. Many cover 17-4000m, with gap
between 100 and 200m, but other coverages
available. Frequency calibrated dial.

R1224A. About 19in. X 143im. X 9tin.
Battery S5-valver: R.F./F.C./1.F./DET/output,
tuning 30-300m in 3 bands. Charts for num-
bered dial.

CR100 and B28. About 16in. X 164in. X
12%in. Ten to 5,000m in 6 switched ranges.
Frequency calibrated and logging scale. Eleven
octal valves. Internal power pack. Controls:
Tuning, band-change, pass-band (6,000-100c/s)
crystal filter, aerial trimmer, H.F. gain, A.F.
gain, BFO, function switch, on/off switch, and
noise limiter. on some models.

CR150. About 16%in. X 17in, X 13%in. Double
superhet model. 5-150m in 5 switched bands.

Noice limiter, crystal calibrator, S-meter. Small
triode output stage. Separate power unit.
ARSSD. About 19%in. x 19%in. X 1lin.

About 95 to 550m in 6 switched hands. Twelve
valves, plus rectifier and voltage regulator, full
communications facilities. Interpal power sup-
ply. Companion models with different coverage.

HRO. About 17in. X 11%in. X 8%in. Nine
general coverage plug-in coil units over 10 to
6,000m. In some cases special coil units giving
bandspread tuning over amateur bands are
available. Numbered dial tuning. Ten UX type
valves, but octal valves in later models. Separ-
ate power pack. BFO, S-meter. and full com-
munications facilities. Some madels have fewer
coils.

Collins T.C.S. About 13in. x 11in. X 1lin.
For use with companion transmitter, 25 to 200m.
Octal valves. May be run from separate rotary
generator. .

BC312. About 18in. X 103in. X 9%in. Nine
valves, covering 17 to 200m. BFO and other
facilities. Intended for 12V accumulator supply.

Any of these receivers will provide very good
results,. The band coverage available may be

www americanradiohistorv com

important, as some receivers-have a more limited
short wave coverage than others. Those sets which
include normal long and medium wave bands will
provide very good long-distance reception, on these
bands, in addition to covering S.W. bands.
Receivers which require a separate power unit,
or are intended for accumulator or battery running,
are not suitable when a single, self-contained set,
for A.C. mains operation, is required. In all cases
a separate, moving-coil permanent magnet speaker
is necessary.

Actual models naturally vary somewhat in age,
condition, and exact details, but it is nearly always
possible to obtain a reasonably complete specifica-
tion in advance.

A brief description of features which will be
found in detailed specifications should be helpful.
Those generally present are as follows:

Pass-bam\‘! Selector

A control giving variable selectivity, typically
from 100 to 6,000c/s, in a high-grade set. The
very high degrees of setectivity can only be used
for C.W. (morse) reception, as a rule.

Function or Operation Switch

A control bringing the AVC in or out, possibly
bringing the BFO in. for C.W. reception, and leav-
ing theﬁreceivcr standing by with heaters on but
H.T. off.

H.F. or R.F. Gain

Control of the R.F. stage or stages, and possibly
the LLF. stages.

A.F. Gain
The usual type of audio volume control.

BFO Pitch

Control adjusting the pitch of the beat frequency
oscillator, to give best results through interference
when receiving C.W. (morse).

Crystal Filter or Phasing Control )

_This allows adjustment of a crystal filter, giving
high selectivity, and allowing an interfering C.W.
signal to be rejected or reduced.

Aerial Trimmer

A control, frequently panel operated, allowing
the first circuit to be trimmed manually, to com-
pensate for stray aerial capacity.

JOIN THE PRACTIGAL GROUP
. 119

PRACTICAL TELEVISION ... ..
Every Month

PRACTICAL MECHANICS .. .. .. 176
Every Month
Devoted to Mechanics, Science and Invention

PRACTICAL MOTORIST JOURORE . L
Every Month

PRACTICAL HOUSEHOLDER ... .. 13
Every Month
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RS o B

« Material
3/3 thick sottwood

Front panel dimensions
19)5'x 3%"

Gram volume and Wavechange : . Radio~Gram d@nd " Radio
motor On/Otf switch switch Tuning On/Ott switch 134 volume
" » » ”
!" 2 ! 2y ! 24 '[ 2l |'

Fig. 24—The layout of the front panel of the radiogram.

Wiring the three sections of the

CITIZEN

(Continued from page 817 of the January issue)

<>[)AST month, the construction of a cabinet
for the ‘Citizen’ was described; it now remains
to describe the mounting and inter-wiring neces-

sary when the units are incor-
porated in the cabinet. The
cabinet described last month was
designed to provide a modern
housing for the ‘Citizen’ and a
battery record player to make a
complete battery-operated radio-
gram. However, for those readers
who require only a battery
operated radio set, the wiring
needed to connect the *Mini-
Amp’ to the two units of the
‘Citizen * will also be described.

Wiring for the radiogram

Before this can be carried out,
the * Citizen > must be tested and
aligned as described in the
December issue (on pages 718
and 719). It is very important
that the units should work cor-
rectly before starting to mount
them in the cabinet.

The control panel of the radio-
gram is shown in Fig. 24. From
this it can be seen that six con-
trol knobs are provided. There
are: a ’‘gram volume and

together, (o form the complete

radio or radiogram

‘gram motor on/off switch (this switch ensures
that the ’gram motor cannot be left running when
the radio is in use); a wavechange switch; a tuning
condenser; a three-position switch for radio/gram
change-over and (in the third position) radio off
switch, and a radio volume control.

(Continued on page 941)

q off
LE strip cadio ° Amplitier
=125 30 10— ' =
LFT.3 | o S2¢ v
o gram R2 R4
e L 56k Se6k
LT
i i
te

To base
of Tr2

Byr
Fotro *
+ve
N X o 0
Radio Gram dio—" s2d
AGC. line to RS I voiume ! Sime s s:
'

Fig. 25—The theoretical diagram of the connections needed for wiring the
units as a radiogram.
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Easy - to - build kit - sets of

THE “ MOHICAN”
RECEIVER Model GC-1U Fuliy transistorised, 4

piezo-electric transfilters. Excellent portable or
Fixed Station receiver for the amateur
£38.15.0

and short-wave listener.

SHORT-WAVE TRANSISTOR PORTABLE
Model RSW-1- Extending aerial, leather case, four
band (2 short-wave, Trawler and Medium).  £22.10.0

6-TRANSISTOR PORTABLE Model UXR-1

Pre-aligned i.F. transformers printed circuit, 7 X 4in.
high-flux speaker. Real hide case. £14.18.6

DUAL-WAVE TRANSISTOR RADIO UJR-1

This sensitive headphone set is a fine introductian
to electronics for any youngster. £2.16.6

HI-Ft F.M. TUNER Tuning range 88-108 Mc/s.

For your convenience this is available in two units

sold separately: Tuning Unit (FMT-4U) with 10.7 Mc/s.

|.F. output £3.5.0 (inc. P.T.) LF. Amplifier (FMA-4U)

&olmwftoe with cabinet and valves £]4.]6.0
1.11.0).

HI-F1 16W STEREOQ AMPLIFIER Model S-88
20mV. basic sensitivity (4 mV. available, 716 extra.)
Ganged controls. Stereo-Monaural gram. radio and
tape recorder input. Push-button selec- £26.12.6
tion. Two-tone grey metal cabinet. oL

6W STEREO AMPLIFIER Mode! $-33 3 wates
per channel, 0.3% distortion at 2.5 wjchn 20dB
N.F.B. Inputs for Radio (or Tape) and Gram. Stereo
or Monaural, ganged controls. Sensitivity £12.8.6
200 mV. il

TRANSCRIPTION RECORD PLAYER, GL-58
Goldring—Lenco four speed unit. G.60 pick-up arm
and infinitely variable speed adjustment between
33% and 80 r.p.m. with fixed speed at 16 r.p.m.
Balanced turntable (3} Ib.). Stereo.  £20.12.2

HI-FI SPEAKER SYSTEM Model SSU-1
Ducted-port bass reflex cabinec “'in the white”.  Twin
speakers. With legs, £11.18.6. £10.17.6

“COTSWOLD” HI-FI SPEAKER SYSTEM KiT
Acoustically designed enclosure “‘in the white”
26 % 23 X |54in., housing a |2in. bass speaker with 2in.
speech coil, elliptical middle speaker and pressure
unit to cover the full frequency range of 30-20,000 c/s.
Complete with speakers, cross-over unit, £21.190
level control, etc. o

COMPLETE MATCHED STEREO OUTFIT
includes record player, amplifier and twin speaker
systems (pedestal speaker legs optional
_£2.2.0 extra). £449.4

GENERAL COVERAGE .

PRACTICAL WIRELESS

STEREO CONTROL UNIT USC-}

Luxury model with press-button inputs to
suit any pick-up or tuner and most tape-heads
Output 1.3 v. R.MS. per channel. Printed
circuit construction. £18.18.6

MULTIMETER Model MM-1U Measures
wide range of voltage, current resistance and
dB in over 20 ranges. Sensitivity 20,000 ohms/
volt D.C. and 5,000 chms/volt A.C. 0-1,5, 1,500
vRolts A.C. o"ig) D.%. O-ISOrA, IS A D.C.

esistance 0.2 to 20ML). 4tin. ]
meter, SOuA f.s.d. £ 8:6 ]
- - =

Please send me FREE CATALOGUE (Yes/No)

del(s)

Full details of

NAME

ADDRESS

B3

'i"??fﬁ'.’;; :

’
4

U XR-1

oS-l

GC.1U

939"

highest quality at lowest cost

" AMATEUR TRANSMITTER Model DX-100U

Covers all amateur bands from 160-10 metres. 150
watts D.C. input. Self-contained includ- £81.10.0
ing Power Supply Modutator V.F.O. -2V

AMATEUR TRANSMITTER Model DX-40U

From ?‘O-IO 8 Pow:a- inpur=75_ Y.CC.W., 60 w. peak
.C. b b erial. Com-

GG B irarmained. Prov. for VFO. £32.10.0

VAR. FREQ. OSCILLATOR VF-1U Calibrated

160-10 m. Fundamentals on 160 & 40 m. Ideal for our
DX-40U and similar transmitters.

R.F. SIGNAL GENERATOR Model RF-1U up

to 100 Mc/s fundamental and 200 Mc/s on harmonics
and up to 100 mV. output on all bands. £11.18.0

AUDIO SIGNAL GENERATOR Model AG-9U

10 ¢/s to I|OO llacls. switch se::uc:ed. Distortion -
9 . si

e o \ehs and dBrs, SRt £19.196

VALVE VOLTMETER Model V-7A
Measures volts to 1,500 (D.C. and R.M.S.) and
4,000 pk. to pk, Res. 0.1Q to |,000MLL. D.C. input
imped. |IM(2. Complete with test prods £13.0.0
leads and standardising battery. Ve

Portable 234in. SERVICE ‘Scope Model OS-1.
Compact portable scope ideal for servicing and general
work., Y amplifier sensitivity 10 mV/cm; response
4 3 dB 10 ¢/s-2.5 Mc/s. Time base 15 ¢/s-150 kefs.
Printed circuit. Case 7§ X 4% X |2jin. £19.10.0
Wt. only 104lb. bULL

Sin. OSCILLOSCOPE Model O-12U  wide-
band amplifiers, essential for TV servicing. F.M.
alignment, etc. Vertical freq. response 3 ¢fs. to over
S Mc/s. without extra switching. T/B £36.10.0
covers 10 c/s to 500 kc/s, in 5 ranges, bULH

RES.-CAP BRIDGE Model C-3U Measures re-.
sistance 100€2 to SMQ2, capacity 10pF to 1000uF, and
power factor. Test voltages 5-450 v. £8.6.6
with automatic safety switch. bt

SINGLE CHANNEL AMPLIFIER, MA-12 10-

12 watt Hi-Fi amplifier, low distortion
and wide frequency range. £10.19.6

HI-FI EQUIPMENT CABINETS .
Range of cabinets available with at least one to suit
your particular needs. From small to large, housing
Tape Deck, Record Player and full equipment. in the
white for finishing to-personal taste.

From £11.5.6 to £17.18.6
GRID DIP METER Model GD-1U

| c Coverage
from 1.8 Mc/s to 250 Mcjs omplete * -
set of plug-in coils provided. £10.9.6

TAPE RECORDING/PLAYBACK
AMPLIFIER Model TA-1 Monaural

(TA-IM) £18.2,6. Conversion unit
to Stereo €6.10.0. Sctereo (TA-IS). £23.6.0
of Hi-Fi

‘PACKAGED DEALS’

Equipment including TAPE DECKS, RECORD
PLAYERS and DECCA ffss PICK-UPS,
Write in to see how these deals save you further
money. o
All prices include free delivery to UK
Deferred Terms
avallable on orders over £10

TDAYSTROM LTD.

| Dept. P.W.2, GLOUCESTER, ENGLAND

I A member of the Daystrom Group, manufacturers of the
I  WORLD'S LARGEST-SELLING ELECTRONIC KITS
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UNIVERSAL AVOMETERS

Guaranteed perfect order. Supplied complete with Leads,
“...‘. ‘I.?enmdsin:;rugmons. £8.10.6
el D NBE ,eeeeerrernene [ETTTTIINes .19,
Model *7,'50 range ...~ .. £11.10.0 | Ve 0 0

odel ", 20,00002/v6it c15Gns. (3,34 LISLE STREET, LONDON, W.C.2.

Telephone: GERRARD 8204/9155
P.C.R. COMMUNICATION RECEIVERS s
6 valves. Frgiuency coverage on three bands: 850-2,000 Hours of business: 9-6. Thursday 9-1. Open All Day Saturday.

metres, s metres.A g—la l;/xvc S. 7 Siuper s{(ow motion
ggx?:ge e trimmec. NE ullt-in speaker £8.19.8, SELENIUM L.T. METAL COLLARO STUDIO TAPE
g—"TCMRI 37 %)ﬂn}unéeauonr Rel;::elver.a thO«iso {?GWZ% RECTIFIERS TRANSCRIPTORS
cfs, T ¢/8. Output for phone or 3 ohms speaker, ¥ull Wave bridge connected. Latest Model, 3 speeds, 17, 31, 7,
NEW, 8 gns. carr, 7/6, Both above models g;‘oe available with | 1o18y 134 4/3  24/36v.2A. 13/8 Sugplled complete with Spare Spogl
an

Internal Power Pack to operate on 200/250 v, A.C. at 3918 | 12/18v. 24A. 6/9  24/36v. 4A. instructions. £10.10.0. Carr. 3/6

2A,
s . 4
extraoralternatively plug-in external power units are 35/~ | 12118v. 4A 9/8  24/36v. 10A. 45/-
B s . g BC221 FREQUENCY METERS
R.C.A. ARBSD. L.F. RECEIVERS Iortoy. oa: 1216 udev. 104 4718 | Gt s Soh e e cnly.
24,
10A

World famous, 14 valves. Frequency coverage 75-550 Kc/s A .
T Sorteor wcis: Operation 11012001200 v. A.C. ‘Supplied | j23v. 10A. 22/6  dbisov. ;. 1sie :;ZPIE‘E’FU,’SINGLE757-LAPY§§SWS

In perfect working order, £32.10.0 each, carr. 30/-. Please add postage, Coliaro_Junior .95/~ P. & P. 218

NATIONAL H.R.O. RECEIVERS = -
L.T. TRANSFORMERS PARMEKO TABLE TOP TRANSFORMER
s':tné% %ﬁcl!:ko"l;gglg;gglﬁ%%n% 3os K&elsl.edng‘-gc? 5;’;2‘1’35,‘3 All Primartes tapfegmzowzso vol;lsé 230 v. Primary. 620-0-620 v. 250 mA,

throughout. 21 Gns., Carriage 15/~. Power Units | 3-5, 9 or 17 volts, tapped 550 and 375 v, 2 x 5v, 3 amp.,
avallapie. 5078 oxtra. D . 1473, 8/6 45/-. P, & P, 5/

120r18v.,6amp..,.............

AMERICAN “C.B.5" TAPES 345 676, 1071215, 16, o, 33548 SPARES KITS FOR CR. 100 RECEIVERS
Em;—gﬁ:ﬂgg&{l‘ty. fitted Leader Tape and Stop Foll. %O‘gé’o"'q :':‘“gf-"'_:::'_::::::::::'_:é.slfg Pots, O/P Tranal.. etc.. Brand New,
5. 800 L. 'Std. ... 13/ SHn.. 1900 ft.. D.P 3 Please add postage. NSIRON 59/6. P. & P. 3/6
sh Tl be; 188 PR RS A D TeLePHONES TYPE R IM ARG ORMERS
54 in., 1200 ft., L..P. .. 19/8 7in.. 2400 ft., D.P 47/- | Generator ringing. 2 line connec- | 209 y. 95 mA63v.lamp. ..,.10/6
Spare Spool: § in., 1/61 5 In., 2/~: 8¢ In., /37 7 in., 2/6. | tion. Supplied  compiece ok 220 v. 45 mA 6.3 v. 1L5amp ... 11/6
Spool Containers: 5 in., 1/8; 5{ in., 2/-; 7 in.. 2/3. Batteries, Wooden Carrying Case. | Ditro. Mot Shrouded, 12/6." Fully
pf&se add Postage. S.A.E. for Full Tape Lists. | Fully t.esteg. &53.159.6 per pair. | Shrouded, 13/-. Post extra.
“TRANSISTORS™ ALL BRAND NEW GUARANTEED | . P o Pl —— | AUTO TRANSFORMERS
EDISWAN MAZDA SPECIAL OFFER. XA103 L.F. 3/8, | CADMIUM SULPHIDE Step Up. Step Down. 115-200-250 v
FALOLR. 5. 416, XBL2 L F. 3/s, XCl41. Power Output 10/~ | pi OTO CELLS 15 w. 91, 60 w, 12/6, 150 W, 18/6,
D:g’;rlg';/:")zﬁge%%& XAL21 8/6, XAl23 7/8, XA124 Miniasure wire ended. extremely | 500 w. §7/8, 1000 w. 99/6, 150 w.
;‘ULLARI). " 0C44 10/, OC45 9/, OCT0 g/-, OCTL 8/8, 0C72 (Sxensmive, Brand new with full | £7.10.0, 7500'w. £15. Postage extra.
22 2/0CT2 141- OCT8 3/, OCTB 777, OCBID /2, OCHL 3/os ata, 15/- each. P.P. 6d, PAINTON MINIATURE

Elié)l; naggiLA/RDygll}LuENl;m}s& ocH, /2 X OC45. | MINE DETECTORS No. 4A JONES PLUGS/SOCKETS
YELLOW. R 008, OV /GREEN. AF.3/8, KED] | will" detect ail’ oavns or Metal. | 2-pin, 2/8 Dr.; 4-pin, 3/6 pr.; 6-pin,

W, F. 4/8. Yellow spot, 2/6. Red Spot, 3/-, Complete equipment with Instrue. 4/- br.; 8-pin, 4/8 pr.: 12-pin, 5/8 pr.:
r.

White Spot, 3/6, tions, 30/6. Carriage 10/6. Batteries | 18 :
L L 3 3 5 8-pin, 7/6 pr.; 33-pin, 10/6
gnggsé.’ G-F.6d. 0ASLEquiv. 2/-, 0A81, 3/-. Postaged. | &0 Shtrad Postage extra,

Well paid to see the world FRADAN RADIO

A really interesting and worthwhile job One-Valve Receiver with - =i
as a Radio Officer in the Merchant Navy Bandspread tuning, S COMET
awaits you if you are the holder of a current E;":zf;g 2°;‘;°r,°r’:‘"°:n'::- iT']‘lﬂ FRADAN 0
P.M.G. certificate, Salary and allowances are Can be built in | hour. A e YA I..-é‘f;
good from the start, rising by regular incre- No driiling. All parts ]| & ﬁ;; 4 )
ments to well over the four figure mark with supplied ONLY 3916 Y ao i T
all found. Your job can take you all over the STl : c S— - &

world, and you get generous annual leave able, ,o_i‘g&,"m;’t‘rz:_‘"' - C

besides off-duty time in foreign ports. Sea
service offers ample opportunity to study for
further technical qualifications and many well- Introducing:—' THE CALYPSO’
paid shore appointments are open to you later =

on.

A tradition second to none

Marconi Marine Radio Officers have a long and
proud rradition of service extending back to the
early years of this century. Among them are to

A S-stage Transistor Pocket
Portable, 6 x 3 x [}in. Actrac-
tive two-tone Rexine covered
case (unbreakable). Genuine
24in.  high flux loudspeaker.
No axternal aerial needed.

Complete kit of parts
79,6 P. & P. 26 e?(tra.

be found names hallowed in the history of the Two-Stage Ampli-
sea. Moreover, many men in the highest public i’g §33;3§3 ;3:‘
and administrative positions today began their put at 3 ohms.
careers as Radio Officers in the Marcon! Marine gii;og ECIS.sz and
. epa.
, . Compa"y‘ Tone and Vglt';:nt:
Write for particulars to: F. E. ASH, Esq. B o proady
» Ju ug in
THE MARCONI INTERNATIONAL and use.
MARINE COMMUNICATION CcO. Onr 63/- 3
LTD. Sin. Loudspeaker 12/6.
English Electric House, Strand, London. W.C.2 3¢ LEIGH ROAD, LEIGH, LANCs.

Personal Shoppers Welcome.
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\ Mini—amp

T To i
speaker (.

/groupboard

—=ve
R e To
-t battery

{F amp. and Mini~amp

Y groupboards secured
© 4ve MR W to motor board by
1 34 stand ~off bushes

N'

Coaxial cable

WIRELESS 941

{Continued from page 938)

[he effects of the switching can be seen
from the circuit in Fig. 25. This shows the output
from the °‘Citizen’ and the input stage of the
‘Mini-Amp’ und the associated inter-connections,
It should be noted that a separate 9V battery is
used for the motor of the ’gram deck to prevent
interaction and an unduly short battery life.

Modification to the ‘Citizen’

The only modification required is the replace-
ment of a fixed resistor by a variable type. The
resistor concerned is R10 (the I.F. amplitier on
the ‘Citizen’ blueprint) and this is replaced by an
equivalent wire-wound potentiometer to form the
radio volume control (VR2 in Fig. 25).

The actual interwiring required in the ‘gram
cabinet is shown in Fig. 26. This is a view of the
underside of the motor-board and front panel of
the cabinet (note that it does not show all of the
underside, but only the section where wiring is
present). Note that the connection between the two

il <— Ferrite rod
: aerial

For aerial wiring
see separate
diagram

To
pick-up

Te territe rod aerial

Ft

e

Softwood
divider

| wve2

Radio
volume 52
—— == gram,(fadio 7 7
=== - and Oft . Osc. Tuning Wavechange Gram. volume and
————— -= ~ switch .© ~ groupboard _ ~ switch - motor On/Otf switch = battery ==
5 — e - T . g e s o R e — =iy

Fig. 26—The radiogram wiring.
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On Mini-amp groupboard
R1,R2,R3,R4,R5.C2
i @nd Trl are removed

group boards on the ‘Citizen’ which carries the
LF. signals is made of coaxial cable to reduce the
capacity of tlris link. The wiring of the ferrite rod
aerial windings is not shown since it was given
earlier (Fig. 17 on page 718 of the December
issue). The three tag-boards are mounted by the
means of stand-off bushes as stated in Fig. 26. A
diagram of the mounting of the oscillator section
of the ‘Citizen’ was given in Fig. 22 in the January
issue. :

—ve

Ht Notes: VR2 ces RO
i on *Citizen'
(1
i
i
! 0A70

To Cion

amplifier

ci2
QO OlpfF

=\

AGC, lne to RS

Fig. 28—The circuit of the radio wiring. Note that R4
has been removed.

The inter-wiring can be carried out and then
checked most carefully—if, for example, the
battery feeding the ‘Citizen’ and ‘Mini-Amp’ were
wired incorrectly, the transistors would be ruined.

Following this check, the unit can be switched
on and tested. Results from the radio may not be

{

PRACTICAL - WIRELESS

ini~amp f”'
‘groupboard i

February, 1962

as good as they were before
mounting the units in_  the
cabinet and the alignment pro-
cedure may be gone through
again now that the units are
occupying their final positions.
he alignment was described
in detail in .the December
issue on pages 719 and 720
—it starts at the side-heading
‘The Alignment’.

+ve
To battery

.

~ov The ‘Citizen’ without the gram
unit

The interconnection for using
the ‘Citizen’ with the °Mini-
Amp’ to form a superhet radio
set are shown in Fig. 27. The
three group boards are shown
viewed from the tag sides and not
from the riveted sides. As in the
radiogram, it is necessary to
replace R10 on the °Citizen’
with a variable resistor — see
Fig. 28. Since the ‘Citizen’
gives a high-level output, certain
components can be removed from
the ‘Mini-Amp’ and these are
listed in Fig. 27. (They are R1,
R2, R3, R4, R5, C2 and Tri.)

As in the radiogram, the connection between
the two group boards on the *Citizen’ which
carries the LF. signals is made of coaxial cable
to reduce the capacity which the intercon-
nection places across the IF. output coil.

When the three units have beem mounted
in the cabinet (which may be of any
form) the alignment should be carried out
again,

SHORT-WAVE
SECTION

(Continued from page 923)

.k{:.-

Conclusion

. Although the unit described is an efficient one
it is open to improvements. It would not be diffi-
cult, for example, to tune the grid circuit of V1
to improve sensitivity and the spare section of
C6 could be employed in this connection, aerial
coils being mounted in front of V1 for this pur-
pose above chassis.

VI Substitute

A valve of different type may be used for V1
if desired previded it has variabie-u characteristics
and that attention is paid to the basing which
might well be different. A metal rectifier may also
be used in place of V3 if preferred and in some
cases it might be possible to link the receiver
AVC line to the pre-selector.

NOTE—The isolating transformer, T1, should not
be omitted or exchanged for a heater
transformer, neither should the pre-
selector be used in conjunction with a
receiver of the A.C./D.C..class or danger
to life mught result.
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LYNE RADIO

LTD.

2

NORth

" THE COMPONENT
SPECIALISTS

I8 TOTTENHAM COURT ROAD, W.I
162 HOLLOWAY ROAD, LONDON N.7
9 CAMBERWELL CHURCH STREET, S.ES5

All post orders and correspondence to 162 HOLLOWAY ROAD, LONDON N.7

MUSeum 5929/0095

RODney 2875

OPEN: Tottenham Court Rd.,,
9 a.m. to 6 p.m. Mon. to Fri, Sat.
| p.m. Holloway Rd. and Cam-
berwell: 9 a.m. to 6 p.m, daily.
Thurs. | p.m. Sat.. 5.30 p.m.
Our Advantageous H.P. and
Credit Sale Terms are avail-
able on any single item over
£5. Your enquiries invited.
Please print your name and
address.

6295/6/7

The “CLYMAX”

At last a
6- transistor
pocket size
superhet tor
Medium and

components

v £6.16.6

Nothing more fo buy/ Plus 3/6 P. & P.
% Completely self contalned. No external
aerial Or earth required. x Full medium wave
coverage, plus switched Light programme On
Long Wave. % Push pull output—250 milli-
watts, % Matched set of latest type Mullard
transistors. % Genuine 3in. P.M. Speaker.
* High-Q Colils. % Ferrite rod aerial with high
selectivity. # Size: 5} x 3} x 1iin. Two tone
cabinet. % Precision etched printed circuit
with components references clearly marked.
Alignment service available. All parts
available separately. Full assembly instruc-
tions and Individually priced parts list.
2/- post free.

(1)

P.W. “TUTOR”
COMPLETE KIT AS SPECIFIED. Stages
1-4, 85/-, plus 2/)- P, & P. All parts avallable
separately., Sendstamp for list.

EXTENSION
SPEAKER
CABINETS
New design in lght
oak. Two sizes avail-
able. For 64" or_ 8"
speaker at 22/8. For
10" speaker at 25/~

only.

Each plus 2/6 P, & P,
Suitable reconditioned
8" P.M. unit at 13/6
only, plus 1/6 P, & P,
Fuli range of competitively priced new speak-
ers in stock. Ask for list.

OUTSTANDING METER IMPORT!
20,000 ohms per volt!
MODEL

200H. Volt-ohm-Milliameter
oages s Ranges: A.C. Vol-
i, tage: 10, 50, 100,
500, and 1000 volts
(10,000 ohms _per
volt). 5D.C‘ ol-

tance: 0
.001 mfd. .001 mfd,
to 1 mfd. Deci-
bels: —20 to +22
dB

A fully guaranteed pocket size meter (actual
size: * x 34" % 17) knife edge inter,
top quality suppllied complete with test
prods and full operating instructions at
£6.19.6 ONLY. Post Free Optional extra.
Attractive ca.rrylng case 15/- only. (Bona-
fide trade enquiries invited.) Leafiet available.
ALSO AVAILABLE! MODEL TEI1.
Identical In appearance and size with rotary
type switch but 10,000 Q/v. Ranges: D.C.
Voltage: 0-6-30-120-600-1200 voits (10.000 ohms
per volt). A.C, voltage: 0-6-30-120-600-1200 volts
(10,000 ohms_ per volt). D.C. Current: 0-120
microamp., 0-3-300mA.  Resistance: 0-3Ck.
0-3 Me2. (150 ohm and 15k at centre scale).
Capacitance: 50 pF to 0,01 mfd., 0.001 mfd. to
0.15 mfd. Dectbels: —20 to +63 dB in 5 ranges.
PRICE £5.19.8. Post Free.

reqd.

for the

iacturers coloured box with instructions.

LAST CHANCE TO BUY!

The well-known Brayhead Trans Tronic “SUPER #0”
iRadio Kit. A complete kit to make your own tran-
sistorised Transmitter and Receiver.
7 different circuits to build. In original manu-

No soldering

Ideal gift
electronically minded youngster. (As nation-

ally advertised at £5.4.8.) Few only at 46/6. P.&P. 4/-.

The “HIGHWAYMAN”

At last a quality Car Radlo to build
yourself, at un economical price.
Look at these {eatures:—
* Aturactive styling. % Push pull
output. % 3 latest Mullard transistors
plus valves type EBF 83 and ECH 83.
% No Buzz. High Output and sensi-
tivity. % Printed circult (newest
type). 7° x 4 Bigh flux p.m. speaker.
Medium and Long Waves, + Push
uttoms for fingertip control. * Ex-
tremely low Battery consumption
(less than ¢ amp). % Easgy to fit any
make car (Positive earth only), * 12
volt operation. “ Compact size
measures only 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 be supplied at a special
inclusive price of oxllly

u

Plus
'I '6 4/-P. & P.
Parts list and comprehensive
Instruction booiklet 2/6, post free.
(Deducted {rom cost If complete
parcel purchased later.)

“pOPULAR FOUR"”

S

-
IMPROVED APPEARANCE AND
PERFORMANCE
A mew three valve plus miniature
contact-cooled rectifier, mains T.R.F.
Receiver i8 now available. New De-
Luxe Cabinet polished walnut finish,
cream trim, attractive horizontal diai
(s illustrated). Quality 5in. P.M.
sppaker. Specially wound high gain
super-sensitive Denco coils. Medium
and Long Wavebands. Excellent
Centinental reception] Overall dim-
12in. x 8in. x 6in. A.C. 200/
. Simple construction with
guaranteed results. Easy to follow
practical and theoretical diagrams
supplied. All necessary compollents,
down to the last nut and Dbolt, are
offered at a SPECIAL INCLUSIVE
FRICE OF £5.5.0, flus 3/6 p. & p.
Instruction book available separately
/8, post free. The eame circuit is
avallable in attractive White or
Frown Bakelite Cabinet with rec-
tangular dial at 97/6 ONLY, plus 3/8
P, . ALL PARTS AVAILABLE
SEPARATELY.

epsions:
& v

THE “CITIZEN"
NEW LOW PRICE 85/-

Our Sensitive
58tage(4tran-
sistor plus
diode) pocket
transistor re-
ceiver, for full
medium wave
reception—
with the f{ol-
lowing out-
standing lea-

tures: .

% Completely self-contained—No external
aerial or earth required. JGenuine 2iin.
High Flux P.M. Speaker. % Push-pull Output
—250 milliwatts. % Genuine Mullard tran-
sistors. % Socket provided for persol
listening. % Socket provided for connection to
Car Aerial. % Volume Control with onjoft
switch—Condenser tuning. J Easy assembly
on pre-tagged circuit board. + Attractive
red polystyrene cabinet measures 51 x 3x 14in.,
chrome handle, attractive dial. All required
components including full instructions.
solder. etc., and batterV at special inclusive
price ot only 85/-. (Yes, Eighty-Five Shillings
Only?) Plus 2/6 P. & P. Nothing more to spend.
Suitable crystal deaf-aid type miniature
earplece fitted with miniature jack plug at
7/8 extra only! If req. All dparts avallable
separately—i{temised list and iull assembly
instructions, sent for 1/8 post free. Hear this
amazing little receiver working, at any of our
branches.

THE “WAVEMASTER” 7-TRANSISTOR
LUXURY PORTABLE

NEW LOW PRICE £9.19.6

400

Milliwatt ¢
Output -
To  build
yourselt.
Medium

Push-Pull . &
Superhet = T
A V. C. i

Perfect 3
Car Radio bk,
reception Sy E
Size 10in. i,
x 64n, x 44n, at base
tapering to 4in. at top.
Very attractive two-tone
grey Vynide covered cabinet with black and
gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings % Weight—
with long-lite 7¢ v. battery—4f lb. %
Muliard high-grade transistors throughout.
*High-Filux 7{n. x 4in. Elliptical Speaker.
* Slow motion tuning. % Co-axial socket at
rear for direct connection to Car Radio Aerial,
% Improved reception by use of flve-section
glated telescopic aerial disappearing into
abinet when closed. 34in. above Cabimet
when fully extended. Construction simplified
by Bakelite chassis board with the following
components already mounted: L.F, Transfor-
mers (3), Oscillator Coil, Trimmer Bank, Out-
put Transformer. lnterstage Transformer,
Aerial Brackets and Earth Bar, SPECIAL
INCLUSIVE PRICE for all required compo-
nents. Full assembly instructions—nothing
more to buy—is £9,19.8, pius 3/8 P. & P,
Allgnment service available. Full assembly
instructions and individually priced parts1ist.
all of which are avallable separately, 2/68.
Post Free. .
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”0”5 RADI” 0F M,””AM (Dept. P), 187 London Road, Mitcham, Surrey.’
MIT 3282

Shop hours 9 a.m. t0 6.30 p.m, Wed. 9a.m.to | p.m,,

NEW PHILIPS AGI016 HI-FI

STEREO RECORD UNIT

WE ARE ACTUAL
STOCKISTS FOR

HEATH KITS

2 |ASON “ARGUS”
A.M. TUNER
Three transistor

superhet AM
tuner for medium

and long waves. HEADPHONES
self contained § Famous
high efficiency fer- Royal” /-\
rite rod aerial gives good reception of main continental | | i g ht f
stations. Complete in neat wooden case size 9 x 4 x 2}in. | weig ht
Ideal for use with tape recorder, or in conjunction with | high resis-
FM tuner and amplifier to bring in Luxembourg and{ tanc e
i Hilversum, etc. pRICE OF KIT £7.108. Post 1/6. | {400 0 "
i e All other Jason tuners for FM/VHF also in stock. g o ';‘ds 2
: . phones. *Ideal for crystal
siomea el Diaying, deck specially de- | 1IGH FIDELITY LOUDSPEAKERS seis, Short  wavers, ete.

signed for the Hi-Fi enthusiast building
his own radiogram. Superb reproduction
of mono and stereo records of all sizes
and speeds. Precision engineered, robust

FULL RANGE OF GOODMANS,
WHARFEDALE, WB STENTORIAN, etc.
STENTORIAL HF1012 10in. high flux

Brand new boxed lSé-
S b

Post 1/6. Also S.
BROWN type “F" 37/6.

construction, arm lifting and lowering | speaker with universal speech coil for 3, Rostil}6]
device, negligible wow, flutter, or |7, and 15 ohms. Die-cast chassis. Res- TRANSISTORS
rumble. Compact and easy to instal. | ponse 30 to 14,000 cycles. 10 watts.

Brand new boxed MUL-

Send for full details and specification.
5o LARD transistors at new

PRICE {34gns. Post 3/6. PRICE £5.2.6 Post 2/-.

GOODMANS AXIOM 110 Full

q - : low prices:
range 10in. unit with hyper- [ I,
bolic diaphragm giving smooth gg;g ”0'6 Oo(:é;' ':lg:

response 40 to 15,000 cycles,
Aluminium voice coil and 12,000
gauss magnet. 15 ohms only.
PRICE £5.2.6 Post 2/-.
WHARFEDALE GOLDEN 10 Die-cast
chassis, foam suspension, superb repro-
duction as used by B.B.C.

PRICE £8.6.7 Post 2/-.

SUPER COMPONENT CATALOGUE 2/- poq. |-

FIVE-TRANSISTOR
POGKET RADIO

COMPLETELY PORTABLE
NO AERIAL OR EARTH REQUIRED

% Size43x3ix!fin.
% Output 200m/W

% 5 First quality
transistors

P.W. BLUE-PRINTS

ALL PARTS IN STOCK FOR THESE NEW
DESIGNS INCLUDING *“TUTOR”, “MINI-
AMP”, “CITIZEN™, TRANSISTOR SIX, ETC.

DETAILED PRICE LISTS
ON REQUEST

ocCst 8/-,
QCI170, 1376, OCI71 14/6,
QA70, OA79, OAS8i all
3/ each.

Matched * pairs output
transistors  and QA79
diodes available. Add 6d.
Postage to Order.

SOLDERING
EQUIPMENT

by m
PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Compreh ive rang & Reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3i8in. . ‘Permabit’ or Copper
bits - All voltage ranges 6/7v. to 230/

250v. - Prices from 21/,
Also

@ Plastic Cable Strippers

@ Minlature Solder Pots

@ Heat Guards

@ Long Life Bits

Hiustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

Rob

% Push-pull output

¥ Fitted 2¢in.
high-flux moving
coil speaker

Y Medium and long wave

- Y Internal high gain ferrox aerial

.-ADAMIN—the new van e-; -'_:" % Twin coloured case in red and black

clsion micro-soldering ins{rumen':s— 1 * A!I parts ,ava”able separately .
1 Have you had details? % Circuit-diagram 116, Free with parts
Ll e —— l
Brochure No. S10 sent free on request. PRICE lus 316 "
Sole proprietors and manufacturers: ONLY £ 2,1 9,6 apnl:js PaCEﬁ\sg
LIGHT SOLDERING DEVELOPMENTS LTD. I

28 Sydenham Road, Croydon, Surrey

RADIO & TV LTD. (Dept. 5T)
Phone: CROydon 8589 Grams: Litesold Croydon

High Street, Acton, London, W.3.
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CONDENSER

This article is expressly written for a1 particular type of amateur
constructor: the beginner who, though perhaps familiar with con-
densers and their use in practice, may nat yet know what a condenser

By
S. R. Vella

actually s, how it functions as it does and why.

gEFORE explaining what constitutes a con-
denser, we have to distinguish between a conductor
and an insulator. A conductor allows electricity
to pass through it, while an insulator does not.
For example, copper, silver and most metals are
conductors; while air, mica, glass, paxolin are
insulators. A conductor allows electricity to pass
through it by virtue of its frée electrons (the
electrons in its atoms’ outer shells).

The Dielectric

When two conductors are separated by an
insulator, we have what is called a capacitor or
condenser—a device capable of storing electricity.
The insulator separating the two conductors,
which might be a vacuum, air, glass etc, is
called the dielectric. For the purpose of discussion,
let us imagine the two conductors constituting our
condenser in the form of two separated metal
plates to which are connected suitable lengths of
flexible wire so that we can connect them in a
circuit as will be explained later on. This arrange-
ment (Fig. 1) constitutes the simplest form of
condenser.

It should be noted that the capacity aof the
condenser (i.e.. the ability to store electricity) in
Fig. 1 is very small, the condenser being made up
simply of two relatively small metal plates with
air as the dielectric.

The capacity of a condenser depends on:

(1) the area of the plates.

(2) the distance between the plates.

(3) the material of the dielectric.
The capacity of a condenser increases as the area
of the plates is increased and the distance between
them is diminished. In practice, the dielectric is

Fig. | (left)—The simplest form of condenser, or
capacitor.

Fig. 2 (right)—The theoretical circuit symboi for a
condenser.

very rarely air. It is usually either mica or paper.
Fig. 2 shows the theoretical representation of a
condenser.

Storage of Electricity

We have stated above that a condenser is a device
capable of storing electricity. But how exactly is
this effected we ask? Why and where is electricity
stored in the condenser?

Let us try to visualise what happens when we
connect our condenser to a battery. This is shown
in Fig. 3. Free electrons from plate 1 will be
attracted to the positive side of the battery, thus
leaving plate 1 with a deficiency of electrons i.e.
positively charged. The electrons attracted from
plate 1 of the capacitor to the positive side of the
battery will appear (after flowing through the
battery) on the negative side. This surplus of
electrons or negative charge will therefore also

' 2 t I1
i

T

1) A

Fig. 3 (lefty~—When a condenser is connected to a
battery, it becomes charged, as shown.

Fig. 4 (centre)—The charged condenser—the electric
field between the two plates is represented by the:
lines from one plate to the other.

Fig. 5 (righty—Even if the battery is removed from
the circuit, the condenser remains charged.

appear on plate 2 of the condenser since this is
directly connected to the negative side of the
battery. We may now say that the condenser is
charged; and the situation is represented in Fig. 4.
In other words, we may say that what actually
happened during the charging process is a flow of
electrons from plate 1 to plate 2 as indicated by the
arrowed path in Fig. 3. The electrons on plate 2
try to move further on and reach plate 1 but they
are impeded by the dielectric which is a non-
conductor (insulator). This tendency of the elec-
trons to reach plate 1 from plate 2 across the
dielectric exerts a kind of pressure, force or strain
on the dielectric. We call this the dielectric strain.
When a condenser is charged, an electric field is
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set up between the two plates. This electric field
is represented in Fig. 4 by a number of hypo-
thetical lines from one plate to the other. These
lines are as imaginary and hypothetical as the
lines of force representing the magnetic field around
a magnet.

It is interesting to ask what would happen if the
battery were removed from the circuit after the
condenser is fully charged. This is shown in Fig. 5.
The negative charge on plate 2 can in no way
reach plate 1. It is prevented from doing so by
the dielectric in one direction and by the fact that
the circuit is open (between A and B) in the other.
Therefore plate 1 retains its positive charge and
plate 2 its negative charge. The resulting accum-
ulated energy from the charging process is stored
in the electric field. This potential energy is ready
to be released as soon as a conducting path between
A and B is provided.

The Charging Cyc.e

Fig. 6 reproduces the charging cycle. Essentially,
the circuit is the same as that of Fig. 3. The only
additions are a switch and a sufficiently sensitive
centre-zero current measuring device. Current flow
is here assumed to be identical with flow of elec-
trons. Hence' the direction of flow is from the
negative to the positive terminal of the battery.

A. Capacitor Uncharged

. This is the initial stage of the cycle. The switch
Is open. Thus the battery is not yet connected
across the capacitor. The meter cannot indicate any
current flow.

B. Capacitor charging

The switch is closed with the result that the
battery is connected across the capacitor. Current
flows until the condenser plates are charged to
practically the same potential as the battery. We
have discussed the charging process above, and
the result is a positive charge on A and a negative
charge on B. The centre-zero ammeter shows a
flow of current (indicated by arrows). This flow
ceases and the pointer returns to the zero position
in the centre when the condenser is fully charged.
In the present case, the charging (indicated by a
sharp to-and-fro kick of the pointer) is instant-
aneous as. for simplicity’s sake, no resistance has
been provided for the. condenser to charge through.

C. Capacitor charged

The switch is opened. The condenser retains its
charge (theoretically, at least). Again, the meter
cannot indicate any current flow.

D. Capacitor discharging

The battery is removed and instead a direct path
is provided by a conductor (or a resistance). The
switch is closed. The surplus of electrons on plate
B rush out to meet the positive charge on plate
A until both charges cancel out each other and
the condenser is uncharged once again. The
ammeter this time deflects to the left thus showing
that during discharge the direction of current flow
is in the opposite direction to that during the
charging of the condenser.

After the condenser is completely discharged, the
pointer returns to the zero position; we are back
again to where we started (Fig. 6a) and the whole
cycle can be repeated. over again.

www americanradiohistorv com
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A Condenser Blocks D.C. but not A.C.

We have said that a condenser blocks D.C.
because of the dielectric which is an insulator. Now
keeping this in mind, let us consider Fig. 7. When
the switch is thrown to position 1, the lamp lights
for a very brief interval and then remains
extinguished. This is due to the charging ‘current.
The same thing -happens again with the switch in
position 2. This time it is due to the discharging
current. If. however, we could flick the switch
from position 1 to position 2 very rapidly, say 50

\o—
I
- :
g Capacitor EEEA i Capacitor’ A
E uncharged *B ) ! charging B
@ . (b)
+
- + *
¢ Capacitor WA - Capacitor A
! fully charged' mimmiin discharging B
—t -
= -
© (d)
Fig. 6 (a to d)—The condenser charging cycle (see
text).

times per second, the lamp would be lit and
extinguished at the same frequency; but we would
not be able to perceive this and the lamp would
appear to be continually-lit just as if the condenser
were not there at all. Why is this? - The reason
is that the current is no longer direct but pulsating.
Fig. 8a and 8b help us to understand this more

Cc
1 2
=
—

—_0

Fig. 7 (left)—A switched circuit which shows the
effects of applying A.C. to a condenser.

Fig. 9 (right)—The circuit of a simple neon relaxa-
tion oscillator.

easily. In the first case, a 1-pole 4-way rotary
switch is provided. The wiper, rotating in a clock-
wise direction, successively makes contact with
the four positions. Notice the crude triangular
waveform with a positive peak above and a
negative peak below the zero axis.

(Continued on page 949)
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The P.W. POCKET STHET
NEW CONTEMPORARY CASE

WITH BUILT-IN DIAL CONTROL

e

Photor lllustration on request.

The Pocket Superhet is a high quality miniature receiver for operation
on Medium and Long Waves. The circuit uses 6 special transistors and
incorporates modern miniature matched components of the best
quality which combine to give superb performance normally associated
with much larger sets. The printed board construction ensures success
to every enthusiast able to follow the simple Step by Step instructions.

S5
SIMPLE A-Z MODIFICATION TO BOOST ?.f“,e% >
AND IMPROVE THIS SET AS . N o‘o\vg;ﬁ’go\s
ORIGINALLY ISSUED PSS SN

ALIGNMENT & FAULT FINDING SERVICE

(Details on Request)

OSMOR &z
\ 418 BRIGHTON ROAD, S. CROYDON, SY.
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WEYRAD

IMPROVED COMPONENTS FOR THE 6-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE

February, 1962

ROD AERIAL—RA2W

6in. long, 38 in. diameter, connections to tags

on Coils. For 208 pF tuning capacity . 12/8

Car Aerial coupling Coil 1/

OSCILLATOR COIL—P50/1AC

M.W. covered with 176 pF tunmg capacnty

L.W. by extra padder 5/4

I.LF. TRANSFORMERS

Ist and 2nd Stage—P50/2CC ... 5/1
(2 requlred)

3rd Stage—P50/3CC .. . 6/

DRIVER TRANSFORMER—LFDT4

redestgned to reduce size and improve perform-

ance. Six spills for mounting and connections 9/6

PRINTED CIRCUIT—PCA1
Size 2% in. x 8V4in. Ready drilled and printed with component positions 9/8

WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE 6d.
CONSTRUCTOR’S BOOKLET WITH FULL DETAILS AND FREE SCALE .. 2/

COILS, TRANSFORMERS AND ROD AERIAL FOR THE P.W. “CITIZEN” 35/- PER SET
WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

NN N NN N NN NN NN ENENENENEN NN NN

EXTENSION LOOK! EX-RENTAL SETS | TRANSISTORS &
SPEAKERS 17in. £11.10.0 Per Soc 471G Pose Free
Excellent table models. ITA/ Mullard @

BBC. Famous manufacturer. Per-

sonal collection advised. Ins., I OC8ID 6/9, 2 OC8I 69,

| OC44 979, 2 OC45 3’9,

199&

carr., 25/«, (Regret some delay.)

TAPE RECORDER

Various makes and sizes available for inspection,

12 months’ guarantee on tubes. 3 Diode 119 @
8in. P'Mh Speaker fitted m:lmths guarantee on chassis and - .-
into polished cabinet. Com- valves ¢
plete. Switch and flex in- 14 in £7.10.0 CEC R
cluded. P. & P. 4/3. ° 114 6/9 XCli2| 8/9
ITA/BBC. As [7in. ideal for caravans, chalets, weekend bunxa— 873 8/9 l XBI13 8/9
lows, etc. Personal collection advised. Ins., carr. 20/, 2.874 919

AMPLIFIERS
£7.19.6 gﬂflﬂ

Compact,
"Elf i

well de-
signed 5

valve ampllﬁer Output 3 S5W. Input
for Microphone, Radio and Gram.
Size 84 x 3 x 4%in. Ins., Carr, 5/-,
12 months' guarantee. Terms avail-
able. Extras: Dial plate, lncludmg
sockets and superimpose switch, 376,

VA I-v Es Guaranteed

Salvage
2/9 Each 30/- Dozen
6AB8, 6CI0, 6L18, 6UA4G, -I0FI, I0PI3,

|2A17, I2AU7 ZODI 20P3 B|52 8309.
B329, DH76, EBCBO ECCSI ECC82 ECLS0,
EF80, EF92, EY5| KT36 N|45 LN|52 PL33
UCH42 UI 52.

5/9 Each 60/- Dozen
6F6, 6Q7, 12AX7, 12Q7, I15A6, |6AS,
17723, 19Y3, 20LI, 20F2 20P| 21A6, B339,
DH63 EBC33 EBFBO ECC83 EL33, EL38,
EL42, EY85, KTé63, NI52, N 153, NI 54.
N309 N339, PCC82, PL38, PLSI PL82 PL83,
PL820, PYBO, PYS8I, PY82 PZ30

Postage on |, 7d. 6—116, [2—2/. |

£9.15.6

By famous manufacturer. Superb 4-
valve amplifier. Two controls and
super-impose switch. Sockets for
Mike and Gram. Size || x 4 x 6in. Ins.,

Carr. 5/-. Drawings FREE with order.

@@@@@@@@@@@@@@@@@@@

@

RIS

DUKE & GO. (onoon) LTD,

621/3 ROMFORD ROAD, MANOR PARK E.|12.
ILF 001/3

9 a.m.~6 p.m.
Half Day Thursday

STAMPS FREE
CATALOGUE

www americanradiohistorv com

TUBES
12

TV

IR

MONTHS 3¢
GUARANTEE®
2tlin. - = - - 99’6%
17in. = = = « 90/ &
15, 14, 12in - 70/-@

+ Insuranc& and carriage 156
£1 extra without old bowl, refundable
if same received wn:hm 14 days.

et eetag/.

36/24 stocks. Carr.5/6. 14KP4
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(Continued from page 946)

Fig. 8b provides a smoother rise and fall by the
insertion of other batteries supplying intermediate
potentials. This waveform is nearer_ the familiar
sine wave. In actual fact, an alternating vollage is
produced by a coil rotating in a magnetic field at
constant speed. the amount of voltage induced at
any instant being proportional to the speed at
which the coil cuts the magentic lines of force.
One cycle represents one complete revolution.
Moreover, the speed of rotation determines the
frequency of the alternating voltage.

Another important point with respect to Fig. 8b
is that the faster the switch rotates. the
brighter the:lamp lights; just as if the resistance
offered by the condenser s progressively
diminished. This brings us to the important
concept of Reactance.

Reactance

Although, as explained above, the condenser
does not block A.C., it offers a resistance 1o it, as
is shown by the fact that the battery voltage
(supplying the lamp) has to be much higher than
the actual voltage across the lamp. The reactance
of a condenser is the resistance it offers to
alternating current at a given frequency. Reactance
(Xc) is measured in ohms. The formula is:

1

Xc=——2nfc

Where f=frequency in c/s.
c¢=capacitance in Farads.
Reactance, therefore, is inversely proportional to
the frequency and the capacitance.

S +10
L
-0, k) +10 Time
—
4 s

]

C
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fig. 8a—Using a rotatin

g switch to give a crade form
of A.C.
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Fig. 8b—If more batteries are added to the circuit of
-Fig. 8a, a smoother waveform is obtained.

If the capacitance is constant, the higher f is,
the lower Xc is. The reactance of a 2uF condenser
at 50c/s is 1591Q. But at 100kc/s, it is 0-795€.
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If the frequency is constant, the higher C is, the
lower Xc is. The reactance of a 2uF condenser
at 50c/s is 1591 But the reactance of a 10uF
condenser at 50c/s is 318

Therefore, reactance is
increasing the frequency or
capacitance.

by
the

lowered either
by increasing

The Condenser in Use

The peculiarities of the condenser are put to
practical use in all kinds of circuitry, from the
simplest crystal set to the most complex of elec-
tronic computors. Fig. 9 shows the circuit of a
simple relaxation oscillator. The condenser .C is
charged through R. As soon as the voltage
across C is equal to the striking voltage of the
neon lamp N, C is discharged through it. The
process of charge and discharge is repeated over
and over again as long as D.C. continues to be
supplied.

Vi
Choke

Fig. 10 (Ieft)—Resistar;ce-capacity coupling betwaeﬁ
valves.
Fig. 11 (right)Y—An H.T. smoothing circuit,

Two other important and common uses of the
condenser are shown in Fig. 10 where we have
resistance-capacity coupling between V1 and V2.
The coupling condenser C1 prevents the D.C.
voltage present at the anode of V1 from reaching
the grid of V2 and driving it positive, while at
the same time allowing the A.C. signal to reach
the grid of V2 for further amplification. The bias
condenser C2 bypasses the fluctuating A.C. signal
component which prefers to pass through the
condenser rather than through the resistance, the
capacitance of the former being chosen so that its
reactance is much lower than the value of the
resistance. The purpose of bypassing the A.C.
signal is to maintain a steady D.C. bias voltage at
the cathode of the valve.

The condenser C in the choke-input smoothing
circuit (Fig. 11) filters out any trace of A.C. ripple
which manages to pass through the choke. (The
choke offers a high resistance to A.C. while it
allows D.C. to pass through it quite easily; its
function is opposite that of the condenser).

1t has not been possible here to give more than
a few basic applications of the condenser in
common circuits. The constructor will no doubt
be able to find other uses for himself by carefully
studying the various circuits which appear in every
issue of “ Practical Wireless ”.

www americanradiohistorv com


www.americanradiohistory.com

950 PRACTICAL WIRELESS

The

Reflem Cabinet

(Continued from page 850 of the
o[) January issue)

AST month, the theoretical aspects of the
bass reflex cabinet were given; some details on
construction were also given and it was stressed that
to achieve good results, care must be taken to
ensure that the cabinet is strong and rigid. If the
cabinet walls are allowed to flex, then the sound
output will be coloured by cabinet resonances.

Damping

The cabinet should be at least partially lined
with a coating of heavy felt to subdue resonances
——about 4in. in thickness. The felt should not
be thick enough, however, to damp sound waves at
frequencies below about 200c/s. It is probably
wise not to use too much felt at first, as the amount
can_always be increased later, if desired.

No allowance should be made for the volume of
the felt when calculating the cabinet volume. It
is the low frequency response which is affected by
the cabimet volume and low frequency sound waves
can-travel through the felt to the walls.

It is usual to place a piece of expanded alumin-
ium (which is sometimes given a gold coloured
finish) over the loudspeaker and vent openings,
but care should be taken that this will not
produce an irritating rattle when the loudspeaker
1s producing sound of one particular frequency.

a piece of cloth is used to cover the grill
openings, it is important to use a type of cloth
which. presents little resistance to the sound waves.
Closely interwoven threads should be avoided.
Cotton or plastic cloth which is very loosely woven
and which has hard threads is ideal.

Finish

It-is well worthwhile taking great care over the
finish of the cabinet so that one can take a pride
in its appearance as well as its acoustical character-
istics. A very neat finish can be obtained by
staining the wood to the desired colour and then
applying a solution of shellac in methylated spirit
carefully. The shellac solution should be allowed
to dry and several more coats may be applied to
Bive the finished article a high polish.

Testing

The ultimate and mosf important test for any
loudspeaker systemn is undoubtedly that of the
human ear and.the amount of satisfaction obtained
by the owper and his friends. Nevertheless there
are some rheasurements which can be carried out.

It. is worthwhile to measure the loudspeaker
impedance-frequency characteristic at low fre-
quencies with the unit mounted in its cabinet. The
apparatus for measuring this characteristic was
given in Fig. 3, last month but an A.C. voltmeter

February, 1962

THEORY AND PRACTICAL DESIGN

By J.'B. Dance

should be connected across the output terminals of
the amplifier. Using low power, values of the voltage
and current passing to the loudspeakers at various
fréquencies between about 25c/s and 200c/s can
be found and the impedance at each frequency can
be calculated from Ohm’s law. The impedance
should then be plotted against the frequency as in
Fig. 1 (last month).

When the loudspeaker is mounted in a well
designed cabinet, the characteristic should no
longer look like that of Fig. 1 (last month). The
one large peak at the fundamental resonant fre-
quency of the loudspeaker should have com-
pletely vanished and two much smaller peaks
on either side of the original peak should be
found. If the original peak is still present, the
cabinet has not been tuned correctly. The
characteristic should be replotted with blocks
of wood of ubout 100cu.in. in volume placed inside
the cabinet. If it is impossible to remove the peak
due to the loudspeaker resonance by raising the
frequency in this way, the characteristic should be
plotted with the vent reduced in size by a piece of
v.ood. This will lower the frequency at which
the cabinet resonates.

If peaks other than the two already mentioned
are found in the response curve of frequency
between about 80c/s and 150c/s, they are
probably caused by standing waves in the loud-
speaker cabinet. The area of the walls covered by
the damping felt should then be increased until
they vanish. It is not possible to remove standing
waves completely at very low frequencies, but it
is possible to remove them from the loudspeaker
resonance cutve.

Results

The performance of a correctly designed bass
reflex cabinet system at low frequencies is
much better than that of the more common and
cheaper methods of mounting loudspeakers. Some
of the advantages are listed below:—

(1) Improved bass response. The bass range
may be improved by several dB over a range of
nearly two octaves when compared with the same
loudspeaker mounted in a closed cabinet or on a
very large baffle.

(2) The impedance curve will be much flatter
and hence the frequency response curve will be
much more level in the low frequency region.

(3) The cone will vibrate with a much smaller
amplitude when the input is at the resonant fre-
quency of the loudspeaker than it would if the
loudspeaker were mounted in an open cabinet,
This will result in reduced distortion at the same
power output, or alternatively more power will be
available for the same degree of distortion.

(Continued on page 961)

www americanradiohistorv com


www.americanradiohistory.com

February, 1962 PRACTICAL WIRELESS 951

TRANSISTOR KITS

FULLY-PORTABLE

EVERYONE 1S MAKING THEM!

LIS TIME YOU STOPPED THINKING OF THEN
SEND YOUR ORDER NOW!

Our kits are unbelievably powerful—giving full coverage of medium and long waves. Luxem-
bourg is guaranteed! At Wolverhamgton we have often received Radio Moscow.

% ELEGANT DIAL GRADUATED IN MEDIUM AND LONG WAVES
% BUILT-IN WAVECHANGE SWITCH (NOT PRE-SET)

% -PRINTED CIRCUIT

v FERRITE ROD AERIAL

+ EARPHONE AND SOCKET IF REQUIRED 12/6 EXTRA

*

*

CREAM RED OR BLUE CASE WITH CHROME HANDLE, SIZE 53 x 31" x 137

BUILT IN SPEAKER -
ALL THIS FOR ONLY ............ 52/6

P.P. and Ins., 2/6.

If you want EVEN GREATER VOLUME, have the HIGH POWER MODEL at 59/6
P.P. and Ins. 2/6.

We are the Specialists who will help you with building, and give the service if you would like your set already
built—include 30/- extra an all modeis. After sales service absolutely guaranteed.

~CAR RADIO PORTABLE KIT-m5s

two cabinets v wonderful quality—as good as a £20 commercial set v Money back guarantee
% Send for illustrated leaflet.

Transistors - Miniature Components, etc.

G.E.C. Si, audio black—S2, low consumption audio or driver, $3, Red R.F. all 4/-.

EDISWAN XAl16 5/-, XAl41 power dutput 1216,

MULLARD OC44 5/6, OC71 56, OC76 5!-, Most other types at these low prices.

PRINTED CIRCUITS Four transistor amplifier, 2/- with circuit.
Four trarsistor L & Med. Wave TRF Receiver with full instructions, 6/6.
Five transistar L & Med Wave TRF Receiver with full instructions, 716.

BELOW ARE LISTED 4 FEW OF THE OTHER LINES WE CATER FOR

Valves, Aerials (Radio and T.V.). 12ft. screw in tank Whips new, 1216.
Gun collecting (antique or modern) shot or firearms bought and sold.
Model railway model making.

TV Cabinets all sizes and types £1 only.

Tapes, Recorders and Records (45 rpm unsorted £l per dozen.).

I Government surplus equipment radio, Radar, Geigers, Telescopes, etc.
il Geology, we stock most British mineral samples at 3/ each.

; S.A.E. FOR OUR 1962 LISTS

WOLVERHAMPTON RADIO & T.V. SUPPLIES

43 BIRMINGHAM ROAD, WOLVERHAMPTON. Tel: Wolverhampton 20315.
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An easy “first step” set for the your;g constructor,
This miniature marvel with the BIG performance has
an internal Ferrite rod aerial—5 transistors and 1

WIRELESS February, 1962

watt per channel stereo ampli-
fier—supplied complete with
two separate audio balanced
column ' enclosure speakers,

o000
e
A MUST FOR THE BEGINNER! e oM ErE e
THE WIRECOMP _—— ® MONO SYSTEM
‘JUNIOR 5° o mavou£12.19.6
TRANSISTOR POCKET RADIO o Limicd quandy oni.
WIRECOMP’S Uses the Garrard TA Mk, 2
e £2.19.6..0. o Sea il e
[ ]
]

diode—separate medium and long waveband control—
200 milliwatt push pull output—2}in. moving coil

00000000000 000 0
ONLY A FEW LEFT IN STOCK!!!
HIGH QUALITY V.H.F/A.M.RADIO

£12.12.0 g

Brand new set, in
superb walnut cabinet
(size¢ 19 x 8} x l4in.

high). Covering 80-
100 Mc/s. 16-49 M.,
200-500 M. and

1,200-2,000 M.,
Mains  trans. 200
250 v, with 3 tap-
pings. Ferrite rod
aerials for A.M, Con-
trols: volume on/off
tone, tuning, wjchange, gram, and ext.
provided. Fully guaranteed. Post and p

speaker position
acking 5/ extra.

Circuit diagram 1/6 Free with all parts @
All parts sold separately.

For use on 200/250 v. A.C.
mains. SIZE—DECK 16} x 14
X 8in. SPEAKERS 5 x 1" x 64"

o0 000000 _deep. (For corner mo_unting.)
LOUDSPEAKERS

Sin., 14/6, 6}in,, 16/-, 8in., 16/6, 6 x 4in., 14/6, 7 x 4in., 15/-,
8 x 5in., 23/-, 10in., 30/-, 10 x 6in., 25/-, 12in., 32/6. All above
3 ohms impedance. P. & P. 2/6.
12in. 1S ohms. Hi-Fi Celestion 0 £4.7.6

RECORDING TAPE OFFER

STANDARD LONG PLAY
600t on Sin. spool 15/- 800ft. on Sin. spool 18/6
850ft. on 5%in. spool 16/6 1200ft. on 5§in. spool 2]/-

1200ft. on 7in. spool 21{; &P 1/1800(‘(. on 7in. spool 32/6

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDO N, w.9
TEL: CUNNINGHAM 9530
Hours of business: 9 a.m. to 6 p.m. Open all
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.

day

THERMIONIC
VALVE
CIRCUITS

Ph.D., B.Eng., M.|.E.E,

by Emrys Williams, M.Brit.l-R.E.

Students and teachers, as well as practising
electronic engineers will welcome this,
the fourth edition of this well-known
work, which has aiready established a
" solid reputation as hoth text and reference
book. Vaive circuits in ail their com-
plexity are related to the simple bases of
underlying theory. Numerous graphs and
circuit diagrams add clarity to a highly
readable text. An interesting new feature
of this edition is the inclusion of numerous
problems and exercises, many of them
discussed at length. 27'6 net.

PITMAN

MICROMINIATURE
SOLDERING
TWEEZERS

One Hand Operation
Heats Both Sides at
Once

Maximum Visibility
Minimises Risk of Dry
Joints

Weighs Only 1 oz.
Low Voltage

The Revolution in
Soldering

MICROMINIATURE SOLDERING TWEEZERS
For the first time, one hand operation can hold the circuit
module and apply direct heat to both sides simultaneously,
thus virtually eliminating dry joints and reducing heating
times. At vour ocal store or write for free leaflet to:

<
4
&
4
>
>
»

677 FINCHLEY ROAD
LONDON N.w.2

Tal: Swiss Cottage 3393/4

BLECTRENIC (T0

AY
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A TRF
POCKET PORTABLE RECEIVER
WITH

FOUR TRANSISTORS

(Continued from page 798
of the January issue)

ﬂAV]NG carried out the constructional

work described last month, the detector stage can
then be built up complete, and tested. Counting
the tags from the top (in Fig. 4, last month),
connections can be checked as follows: 1, Collec-
tor. H.F. Choke. lead 5; 2, Base, lead 2: 3 Emitter,
10k (R3), S00pF pre-set condenser (Cl), tuning con-
denser frame and battery positive; 4, H.F. Choke,
5-6k (R1). 0-254F condenser (C5); S, O'1uF con-
denser (C2). 10k (R3) and 100k (R2) resistors, lead
3 from ferrite slab.

The S00pF pre-set is held in position by solder-
ing one of its tags directly to tag 3. All the
transistor leads can be left long, but “should
be covered with sleeving. The transistor can be
added last, the joints being quickly made, and
the iron removed.

Testing

If desired, this part of the receiver can be
tested with phones. To do this, connect the
phones from the free end of the 0-25uF condenser
(C5), to the tuning condenser frame, marked M.C.
in Fig. 4. Take a lead from the 50k regeneration
control to battery negative.

Smooth regeneration, right up to oscillation
point, should be obtained with the 50k control.
If oscillation cannot be obtained. screw down the
S00pF pre-set slightly. 1f oscillation is too violent,
unscrew this condenser. The correct setting is
not very critical, and should allow adequate, yet
smooth, regeneration with any battery supply of
41V to 9V. If a regeneration winding has been
added to an existing slab or rod, it might be
necessary to ad,ust the position of this winding,
to secure satisfactory results, 1f no regeneration
at all can be obtained, the winding may have been
reversed in error.

Reproduction in the phones should be free from
distortion, and of reasonable volume. When the
receiver is adiusted for maximum sensitivity, tuning
is sharp, and both controls should he operated
carefully together. The regeneration control
should never be merely turned fully clockwise (as
if it were a volume control) as this will not give
satisfactory reception.

Audio Amplifier

This is built as a separate unit. A piece of
paxolin is shaped as shown in Fig. 4, so as 1o
clear the tuning condenser, regeneration control,
and leave space for the battery.

Small holes are drilled. and the resistors and
other parts are placed with their leads through
the holes, as shown in Fig. 4. The reverse side

INUETTE

By F. G. Rayer
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of the audio panel is shown in Fig. §.

The colour coding of the driver
transformer T1, and output trans-
former T2 applies to the transformers
listed. Other driver and output trans-
formers would be equally satisfactory,
and the maker’s connecting data should
be followed. The leads pass straight
down through small holes, and are
bent over. A little adhesive under the

To battery —ve
via On/Ott
switch

PRACTICAL WIRELESS
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Fig. 5—The reverse side
of the gudio amplifier
panel.

transformers will hold them to the |
panel, in conjunction with the leads.
Leave the two secondary leads of the
output transformer free, for connecting
to the speaker.

Lead Lengths

All transistor leads can be left quite
long, as mentioned, but the soldered
joints should still be made quickly.
Cover all wires. including the ends of
resistors. with sleeving. A few inches
of thin flex are used for battery con-

To battery
+ve

Hole for securing bolts

nections, terminating with the appro-
priate positive and negative clips.

When the audio amplifier panel is finished, it is
placed in the position shown in Fig. 4. Two short
bolts hold it there, with spare nuts so as to obtain
about }in. space between the audio panel and the
receiver panel.

Connections

The leads shown in Fig. 5 can then be con-
nected to their correct points: one lead goes to
the switch (battery negative); a second lead passes
to the 50k regeneration control; transistor Tr2
base, which is joined to the 33k and 10k resistors
(R4 and RS5), goes to the 025uF condenser (C5),
and, finally, a lead connects the battery positive
side of the circuit to M.C., or the frame of the
tuning condenser.

After connecting speaker and battery, the
receiver can be tested, Reproduction should be

Rear view of the ‘Minuette’,

No further adjustments should

clear and distinct.
be necessary, if the S00pF pre-set has been adjusted

as described. If a meter is included in one battery
lead, the resting (quiescent) current (no signal)
should be around SmA. This should rise to about
8mA to 15mA on peaks, with average -speech or
music, according to volume.

Case and Rod

A piece of silk or other thin material about 4in.
square is placed over the speaker, and held with
adhesive. ~ Fit the threaded bush for the back
screw, tightening it securely. The control knobs
are removed, together with the nut of the 50k
potentiometer, and one screw of the tuning con-
denser. The receiver is then inserted in the case,
and the nut and screw replaced, and tightened.
Pointer knobs of reasonable size will be best for
tuning,

The aerial rod has a bracket to
take two 6B.A. bolts, with din.
spacers, or spare nuts, between
bracket and case, as shown in
Fig. 4. A clearance hole is drilled
.in the case above the top of the
rod. An insulated lead passes from
the rod to the fixed plates of the
tuning condenser. A small terminal
on the side of the case would do
for an external aerial connection
instead.

Equivalents

The circuit will work satis-
factorily with transistors of similar
type, including surplus tcansistors
in proper condition. Trl must be
an R.F. transistor, or regeneration
may not be obtained. Tr2 is an
audio amplifier, and other types
may need a change in valué of R4,
R5 or R6. Tr3 and Tr4 are best
a matched pair for push-pull out-
put. Some transistors may need

(Continued on page 962)
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RETURN-OF-POST

SERVICE

We offer a really efficient Mall Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum

@ “P.W. TUTOR”

Everything in stock. Stage 1 including brand new light-waight

headphones, 38/6. 'ess headphones, 23/6. smie 219/-; Stage 3

21/6. Stage 4 11/8. All 8tages 1 to 4 £4.8.6. Less headphones

%‘3.13.6. 'All post free. Please note that the hardboard. wood,
erry Clips and cement not included. All 1tems available

separately—send for list.

“p,W. MINI-AMP”
Complete kit for amplifier £4.2.6. Whiteley Speaker F2.585,
81.4.0, Greencoat Gramophone Unit £5.8.0. All parts available
separately. send for list.

“p,w, CITIZEN TUNER UNIT”
t for R.F. Unit, 57/-; Kit for LF. Unit, 54/-, Both k/ts to-
gether 6. ALL POST FREE. Separate components
available. BSend for list.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-ar:P. Mullard Stereo,
Muliard Mixer, GEC 912 Plus, Fully detalled list on any of
these sent upon reﬁuest«

Instruction Manuais: All Mullard Audio Circuits In *"Circuits
for Audto Amplifiers™, 9/5. GECS12,4/6. Allpostiree.

MAINS TRANSFORMERS
ILSON: WO7T41AB, 83/-, post free: W0839, 48/9, post 2/9;
PARTRIDGE: H300/110, 77/6, post free; P4l 7818, pust free;
P3877, £6, lgost free ; P4013, 86/-, post free.
TONE: MT/MU, 46/-, post 3/3; MT3/M. 85/~ post 3/~
PARMEKO: P2631. 32/3, post 2/9.

@ OUTPUT TRANSFORMERS

GLLSON: W0696A, W0G96B, 50/6, post 2/6. W0710, WD710/EK, 55/8,

E?g 2/6, :vgleéaz. 85/3, post’ free: WO767, 27/-, DoSt 1/6. WOLT96A,
‘ARTRIDGE: P3867, 52/6, post 2/6; P4014, 98/6, post free;

P4131, 60/-, post iree; P3591A, 99/-, post iree; P5AI2, P5203, 85/~

F)SC ree,
ARMEKO: P2641, 28/-, post 2/-.

“BRAND FIVE” RECORDING TAPE
tandard Play:600ft, (57) 16/-; 1,200ft. (7°) 26/-.
Long Play: 9001t. (67). 18/6,} 1200ft. (58°), 23/6; 1800ft, (77, 8B/-
Double Play: 1200ft. (5°), 37/6: 2400ft. (77). 80/~ (All Pcst Free.)

@ B.AS.F. RECORDING TAPE

Long Play: 210ft. (3°). 9/-: 800ft. (6°). 28/-3 1200ft. (&7, 35/-3
1800Lt. (7°), BOJ=,

Double Piay: 300ft. (37, 14/-; 6001t. (47, 25/-3 1200ft. (57, 42/~
1800ft. (58°). 58/-; 2400ft. (7°), 77/6. All post free.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Parchase
ﬁL.SL C.QF.RIAGE FREE Cash Price Deposit Mthly/Pmts.
Latest COLLARO Studio
TAPE

.. £819.6 £1.16.8 12 of 13/7
9 5 120l 18/~
AMPLIFIERS
We now stock the Martin Recorder Kits, These are partl
ed kits for compl tape recorders. The Amplifier
Printed Circuit panels are completely wired, but the assembly
of this and external components i3 left to the comstructor.
Very complete instructions are supplied. Send ior leaflet.
MODEL C for Collaro Studio Deck £11.11.0.
MODEL B for BSR TD2 Deck, £8.8.0.
CARRYING CASFES. Smart carrying cases are svallable t0
take the above amplifiers and decks. Fitted with speaker.
For Model € Amplifier and Collaro Deck, £5.5.0.
For Model B Amplifier and BSR Deck. £4.4.0.
H.P. Terms available for amplifiers, cases and decka.
TAPE PRE-AMPLIFIERS
ARMSTRONG PABO-3. This s a ready made version of the
Mullard Tape C Pre-amplifier. Price £16.16.0. Hire Purchase
&e sit £3.8.0, and 12 monthly payments of £1.4.7.
LLARD TAPE C PRE-AMPLIFIER. We stock complete
kits and all components. Send for list.
MARTIN Kit for Collaro Studio Deck £8.8.0.

@ LOUDSPEAKERS
GOODMANS: Axiom 110 10in. £5.2.0: Axiom 112 10in.
%14.0: Axiette 8in. £6.15.0; Axiom 300 12in. £11.5.9; Axiom
12in. £16.1.0; Audoim 60 Bass, 12in. £9.12.9; Trebax
Tweeter ig#.o: CX 500 Cross-over unit £1.19.0.
WHITELEY: HF 1016 10in. £8.4.0: HF 1012 10in. £5.2.63
HF816 8in. £7.0.9; T816 8in. £6.10.0; T10 Tweeter 2488 T359
Tweoter B1.1516; €X3000_Cross-over unit £1.11.6; CX1500
Cross-over unit £2.0.0. H.P.Termsavailable.
ERMS OF BUSINESS
ash with order or C.0.D. We charge C.0.D. orders as follows,
Up to £3, minimum of 3/2, Over £3 and under £5, i/6. Over £5
and under £10, 1/8. Over £10, no charge. FPostage extra on
CASH orders under £3 exeept where stated, Postage extra
on Overseas orders irrespective of price.

WATTS RADIO

'(MAIL ORDER) LTD.

‘AVO Model 8 Mark I

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS

ALL POST ¥REE Cash Price Deposit Mthly/Pmts.
RECORD CHANGERS

GARRE;’&RD AUTOSLIM

Hire Purchase

(GC8 PU) oq . . £8.,5.0 £1.13.0 12of 12/8
COLLARQ C60 (GP67 PU) ,. £8.5.0 £1.13.0 120f 12/8
GARRARD RC210 (GCBPU) £10. 8.0 £2. 2.0 120f 15/4
B.S.t. UAL4 (TC8 PU) .. £7.19.6 £1.12.6 120of 12/3
B.S.R. UAIl4 Monarch

(TC8S Stereo/LP/78) .. £8.10.6 £1.16.8 120f 13/7

SINGLE RECORD PLAYERS
GARRARD TA (GC8 PU) .. £8.10.0 £1.14.0 120f 13/~
B.S.Ik. TU12 (TC8 PU) .. £4.10. £1. 5.0 3of £1.5.0
E.M.I, (Acos Stereo/Mono PU) £6.15.0 £1. 7.0 12 of 10/6
TRANSCRIPTION UNITS
GARRARD 4HF (GC8 PU).. £18.18.0 £3.16.0 120f £1.7.8
PHILIPS AGI1016 o £14. 3. £2.17.6 12 of £1.0.9

Many of the above can be supplied for sterec working. See our
Gramophone Equipment List for detalls.

TEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard
circuits. ® Log/Anti-Log, 500k. 1 meg,. 2 meg. ® Log/Log. 50k,
250Kk, 1 meg., 2 meg. ® Lin/Lin. 250k. 500k. 1 meg. All 10/6 each.
Pick-up cartridges. B.S.R. TC8S £2.5.11. Turn-over type for
Stereo. L.P. and 78 records. List of all components for Mullard
Stereo Designs is available.
TRANSISTORS

MULLARD. Reduced prices. Current production types,
not rejects. All in makers’ boxes.
OC44, 11/~ OC45, 10/-: OC70 and OCT1, 6/6; 0C12, 8- OCT2
Matched Pairs 16/-; OC78, 8/-; OC81, 8/=; OC170, 13/63 OC171. 14/6.
Postage 3d. on each transistor.
@ TRANSISTORISE YOUR CRYSTAL SET
We have two new deslgns for Transistor amplifiers which can
be used to greatly improve the signal from any crystal set.
Leafiet available.

RLD4 Kit. One stage 12/- post free.

RLD5 Kit. Two stage 21/- post free.
The ]lﬁi%s are easy to build and very detailed instructions are
Bupplied.
@ MULLARD CATHODE RAY TUBES

ALL AT THE NEW REDUCED PRICES

We supply both Mullard Radlant Screen (Brand new factory
fresh) and Mullard Lumenar (Re-builds by Mullard with re-
claimed bulbs—all other parts brand new). List of types avail-
able with prices and hire purchase terms,

@ LATEST TEST METERS
Hire Purchase

G R
Cash Price Peposit Mthly/Pmts.
/ .. £24. 0.0 £4.16.0 1201 £1.16. 2
AVO Model § with

leather Carrying case .. £27.18.0 £5.12.0 12 of £2. 0.11
AVO Model 7 Mark 11 . £21.%0.0 £4. 4.0 120f £2.10.10
AVO Multiminor .. '£0.10.0 £1.18.0 12of 14/4

AVO Multiminor with
leather carrying case .. £11. 9.0 £2. 5.0 12of 17/-
TAYLOR MODEL 127A .. £10. 0.0 £2. 0.0 12of 15/-
CABY A-10 0o . .. £4.17.6 £1. 7.8
CARY B-20 o0 . .. £6.10.0 £2. 0.
Full detalls of any of the above supplied {ree on request.
The AVO Models 7 and 8 are both latest modeis from current
roduction—not to be confused with Government Surplus.

@ JASON FM TUNER KITS
We supply kits for all the Jason FM Tuners, Fully detalled
Hists avaliable. Kita are complete with all valves and instruc-
tion manuals—deflnitely nothing else to buy.
FMTI Standard Tuner with ext. power supply. £6.19.6. Power
pack kit, £2.12.8 extra, FMT2 Standard Tuner with internal
power supply, £10.9.6, 1ess power supply., £8.9.6. FMT3 Fringe
Tuner with internal power supply, £12.7.6. Less power supply
£10.9.6. Mercury 2 FM/TV Sound Switched Tuner. External
§ower supply. £11.7.6. Power pack Kit, £2.12.6 extra. JTV2
M/TV Sound Switched Tuner, Internai Power supply, £15.17.6
IMPORTANT.—FPlease state TV Channels required when
ordering Mercury and JTV Kits.
INSTRUCTION MANUALS. Booklet for FMTI. 2 and 3, 2/10.
Mercury 2, 3/10. JTV2, 3/10. All post free. HIRE PURCHASE
terms available on any Kit.
@ ILLUSTRATED LISTS
Tllustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, RECORDING TAPES. GRAMOPHONE
EQUIPMENT, AMPLIFIERS. Any will be sent free upon
request.
® HIRE PURCHASE TERMS
are available on any item. Repayments may be spread over
3, 6 or 12 months. Details as follows: Three months: Deposit
8/- in the £. Service charge 5 per cent but minimum charge
of 10/-. Six and Twelve months: Deposit 4/- in the £ Service
charge 10 per cent, but minimum charge 20/~
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54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone: Weybridge 4556

Please note: Postal business only from this address
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CODAR “CLIPPER” ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS

THROUGHO

THE MINI-CLIPPER

The miniature valve radio with
the BIG SET features. Covers
all Short, Medium, Long waves
10-2000 metres (5 coils). Smart
all satin silver ali. front panel
with engraved dials, ete. Ball
bearing, air spaced variables.
Size only 62 x 34 x 4in. Battery
lasts months. No drilling. Tocal
building cost including punched
chassis, valve, front panel, one
coil for 20-60 metres, nuts,
bolts, wire, Step-by-step. pic-
torial plans, 3976, P. & P, 2/..
Additional coils and electrical
Parts sold separately. Full plans,

uT

bandspread optional extras,
parts list, 2/-,

THE WORLD
THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied assembled,
only 3 wires to connect. Large precision
dial, 7 x 4in., with 2 pointers, bandset
and  bandspread, dual slow-motion
drivers, air spaced variables. Punched
chassis 8 x 54in. Batteries last months.
Covers 10-2000 metres (5 coils), Total
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 metres. Step-by-step
pictorial plans, nuts, bolts, wire 8876, P. & P. 2/6. Plans only, 2/6.
THE CLIPPER. Asabove but one transistor stage, 79/6. P, & P.
2/6. Optional Front Panel, Silver Hammer finish, all holes, 6/9,

THE CLIPPER CR 45
£6.17.6
v,

10 x 54in. punched chassis, valves,
10 pages pictorial plans, £6.17.6.

This A.C. Mains receiver is the latest model in the famous CLIPPER
performance with superb professional finish.
new high gain circuit using ECC8| double triode, EL84 output,
output 3+ watts for 2/3 ohm speaker,
Qutstanding features include 3 planetary slow motion drives,
spaced [ow loss variables, satin silver dials, silver hammer front

Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 2776.
Full plans, parts list, 10 pages, 3/6 post free.

Series and combines really top
Itis the finest ALL BAND receiver at the price witha
EZ80 full wave rectifier. Power
Covers 10-2000 metres (5 coils). World-wide reception,
separate electrical bandspread, air
panel, Tozal building cost, including
front panel, 2 coils 20-60 and 55-190 metres, nuts, bolts, wire, etc.,
P. & P. 3/6.
Parts sold separately.

No technical knowledge required to build these

CODAR RADIO COMPA

G3IRE

fine receivers. Send 3d. stamp for iliustrated leaflets,
Advance details now available for the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION

NY, COLEBROOK ROAD, SOUTHWICK, SUSSEX

Tele, 3600.

testimonials, etc®
RECEIVER.

G3IPA

“There is no Virtue
without Courage —

No Reward without
Labour”

Not simply a school motto but at
B.N.R.S. a creed and a way of life.
We owe to it all we have and are.
If you are prepared to make it your
motto and live up to it, we can
help you to get to the top. It will take
time, it will take effort, it will take
courage, and on top of all this you
. will actually be charged fees.

If we haven't succeeded in putting you off,
write for details, today, to:

Mr. J. SYKES
‘M.I.E.E., M. Brit. ,R.E., M.L.N.)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset

Britain's premier Radio Correspondence School
specialising in City and Guilds examinations.

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY,; SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

D3 4/-|DF96  8/-(EF41  8/-|PCL84 7/~

7/-|12AH8 10/- DH76 7/6{ EF80  8/.|P 12/6

5/9112AT7 ¢/~ DH77  6/-|E¥s8  9/-|pLs2  7)-

5/9/124U7 ©5/6|DH142 8/8| EFS1  4/-1PL83  7/8

8/0112AX7  §/-|DH160 10/-|EF92  5/6|PY8l /9
10/6|12BE6  8/8/DKYL '7/8|EL4L  9/6[PYS2 7/6
7/8/12BH? 10/6| DK92 7/8|ELs4 7). 18
/-[12K8GT11/- DKO6  8/-| EMB4 10/- 11/6

12Q7GT 9/6| LYz 7/6|EM85 10/-lu2e  9/6

16A5  9/-DL94  6/8|EYsL 7/6lusa 778

25A6G  8/6/DLYE  8/-|RYSL 10/-|U7T6 8

§/-(6HSGT 2/-125L6GT 7/6|£BoL  4/-|kz46 7/6(U78 /-
WIGIBITUT  7/6|20Z4G  9)-| EBCAL 10/-|EZ80  6/-|UBC41 8/6
6/630C1 /9| EBF80 8/6| E281  6/6[UCH42 9/6

8/-f30L1  9/-{ECC81 6/-|KT33C 6/-(UF4l 8/8
5/8|35L6GT 8/-| KCCB2 6/6| K166 11/8|UL41 8/

6SL7QT 6/-135W4 8/ ECC83  6/-|N17 7B6lUY4L 78
7/8|68N7QT 6/-(35Z4GT 8/-| KCC84  7/6|N1is 8/« /8
7/8|53KU  10/8| ECF30 8/6/N18 7/6|Wid2  8/6

/-[6763  7/8{ ECF83 8/-[N700  7/.]X /8

0 6/-| ECH42 9/.|PCC84 8/9|X142 /-

4/-|6X5GT  8/~| DAF91 7/6| ECHS1 10/-| PCFS0 6/8|X150  9/-
/4 DAF96  8/-| KCL8O 8/8/ PCF82 7/-|277 4/

8/6'vro1 76l ECLe2 9/-|PcLss ). e

High Stability Resistors {W 5% 50 0 to 1M, 93, Midgst Ceramics 500 v, 8d.
Coax. Super quality }in,, 8d. yd. Plogs 8d. Sookets 9d. Silicon H.T. Rects.
250v. 300 MA 1lin. x {in. 17/6, Contaot Cooled 260v, 50 MA 8/6. 85 MA 8/6.

YOLUME CONTROLS MIDGET SIZE LONG SPINDLES, D, P. switch
:c/l: Leas switch 2/8. Values 10K to 2M, BSA B7G ¥. holders 9d., Bcreens

VALVES MATCHED IN PAIRS .
EL84 17/-, N709°17/-, 6V6G 17/-, 6BWS 18/~ per pair. Push Pull 0.P.
Transformers for above 3-15 0 14/6, P, & P, 1/6. 1%n. P.M. B8peakers
1:7(; 624/8. Baker's "Selburst” 12in. 16 O 15W, 90/~ 12in. Stereo Mode),

SETS OF VALVES

DE91, DF91, DAF91, DL92 or DL94 , ;g;g ECH42, EF4l, EBC4l,

DK96, DF96, DAF96, DL98 EL41, EZ40......87/8
IC8, 1F1, 1FDI, 1P1 UCH42, UF4l, UBC4l,
1R5, 1T4, 185, 884, or 3V4. , UY4l.,....85/-
Postage and packing 8d. C.0.D. 2/8.
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FAULTS IN VHF/F.M.

RECEIVER

By G. J. King

(Continued from page 826 of the January issue)

] SEVERAL of the more common faults in the

.,

final stages of VHF/F.M. receivers were dealt with
last month, but a confusing symptom is the
presence of hum and distortion. The treble-
diode-triode valve (see Fig. 9, last month) often
produces the above symptom, particularly that
type of valve which is designed for A.C./D.C.
operation, such as the UABC80. One complaint
in this respect was that hum and distortion
occurred, on F.M. only, a little while after the
receiver has been switched on. It was discovered
that the fault was fairly consistent and that it
could be almost cleared by dctuning. Replacing
the valve cleared the trouble completely, but a
subsequent check on a valve tester failed to reveal
the trouble.

This is one of those cases where a faulty valve
can only be discovered by substituticn. Once the
faulty stage has been located, quite a lot of time
can often be saved simply by substitating the
associated valve before detailed tests are carried
out.

If distortion is present on both A.M. and F.M,,
attention should be given to the common A.F.
stages. A typical cause of such trouble is a leak
in the A.F. coupling capacitor (C58 im Fig. 9).
This puts a positive voltage on the grid of the
output valve and causes it to pass much more
anode current than is good for it. The valve thus
becomes very het and the voltage across the
cathode bias resistor rises above that given in the
service manual.

Similar distortion, particularly at high volume
levels, should lead to a check of the A.F. amplifier
load resistor, such as R24 in Fig 9. If this goes
high in value the distortionless output of the stage
is considerably limited.

Balance

Severe distortion on F.M. only, which can be
reduced by detuning slightly, is often caused by
unbalance in the ratio detector. This may be due
to one of the ratio detector diodes going out of
balance. - Some sets use germanium crystal diodes
for the ratio detector instead of the diodes in a
multi-electrode valve. These are more prone to
unbalance effects; in fact, one of the crystals may
go open-circuit completely. This not only causes
severe distortion but it also considerably reduces
the output on F.M.

The ratio detector can be balanced by applying
an amplitude-modulated F.M. LF. signal (usually
at 10-7Mc/s) to the control grid of the last I.F.
valve and recording the output either on the
speaker or on an output meter connected across

S 4—Transistor Sets

the speaker or across a resistor connected in place
of the speaker. The resistor should have a value
equal to the impedance of the speaker which it is
to replace.

The signal generator should be accurately
adjusted to the F.M. LF, after which the core
in the ratio detector winding of the transformer
(e.g., L29 in Fig. 9) should be carefully adjusted
for minimum output. The ratio detector is in
correct balance when it does not respond to an
amplitude-modulated signal. In practice, how-
ever, there is usually some residual frequency-
modulation of the generator signal so zero output
is rarely accomplished.

A series on VHF/F.M. receivers would be in-
complete without reference to combined F.M./JA.M.
models using transistors, and the remainder of this
series will be devoted to such sets.

There is no doubt now that transistors are
going to take the place of valves in almost all
types of electronic equipment of the domestic
category. Industry is already using vast quantities
in special instruments, contro} systems, computers
and the like, and there has also been an almost
complete changeover from valves to transistors in
the popular A.M.-only portable sets.

Noise and Reliabliity i

The new alloy diffusion technique has made the
manufacture of VHF transistors possible. These,
which are able to operate up to 200Mc/s, are find-
ing their way into VHF/F.M. receivers and tele-

'vision sets. A fully transistorised television turret

is already available. .

Apart from the smaller power requirements and
resulting improved efficiency, transistors are also
proving to be far more reliable than valves. This
means that, while, in the past, transistors were
employed essentially for miniaturisation, their use
in the future will also be for reliability, and for
that reason they will be exploited on an increasing
scale in equipment which, by reason of its nature,
does not particularly require to be made smaller,
such as television receivers, radiograms, audio and
hi-fi amplifiers, tape recorders and so on.

For the present we will concentrate on the
transistorised VHF/F.M. set. In Fig 11 is shown
the circuit of the VHF tuner of such a receiver.
The two transistors are of the alloy diffused type
and the circuit is based on the popular Perdio
Portable, Model 95 which uses a total of nine
transistors and five crystal diodes and is designed
for A.M. and F.M. reception.

Common Base Mode

Transistors Tr1 and Tr2 are operated in the
common base mode. That is to say the base is
earthed to the signal while the input signal is
applied to the emitter. The collector is loaded in
the usual way with the tuned circuits, across which
the output signal is developed.
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This arrangement, of course, is analogous to
the valve earthed grid circuit, where the grid is
earthed so far as the signal is concerned and the
input signal is applied to the cathode circuit and
the anode loaded with a tuned circuit across which
the output signal is developed. For those not fully
conversant with transistors, it should be noted that
a transistor can be likened to a triode valve in
certain respects, with the base being equivalent to
the grid, the emitter to the cathode and the collector
to the anode.

Transistor Trl is the R.F. amplifier for VHF.
The aerial signal is coupled through C1 to the
wide-band input circuit comprising L1 and C2.
The loaded Q of this circuit is quite low, so the
circuit responds to the whole of Band 1. The base
is held at chassis potential (earth) so far as the
signal is concerned by C3 (it should be noted that
battery negative is, in fact, the chassis or earth
line, this being the opposite to the circuitry in
most transistor portables).

Biasing

The base of Trl is biased by the potential
divider formed by R1 and R2 across the battery
and thermal stability is maintained by the emitter
resistor R3. Coil L2, C4 and C5 form the col-
lector tuned load, and the R.F. tuning section of
the gang CS5 is coupled to the oscillator counter-
part in the usual way. The capacitor, C6, con-
nected between the emitter circuit and base pro-
vides a degree of feedback.

The amplified signal is fed to the frequency-
changer stage, Tr2, through C7. In this particular
receiver, it will be seen that the signal can either
be applied to a conventional aerial socket
from an outside aerial or, in good signal areas,
from a simple telescopic rod aerial.

For the sake of completeness and to help new-
comers to transistor circuits achieve a better under-

February, 1962

standing on the basis of comparison, the equivalent
valve earthed-grid R.F. amplifier is given in Fig. 12.

The Frequency-Changer Stage

Transistor Tr2 performs the dual functions of
local oscillator and mixer, and for this reason the
stage is often called a *self-oscillating mixer *.
Again, the input signal is applied to the emitter,
but this time across L3. The base is connected to
chassis through C8 and is biased by the potential
divider R4 and RS5. The emitter resistor, R6, pro-
vides thermal stability (to prevent thermial run-
away) and C9 gives a little feed>ack. Further feed-
back is provided by C10.

The oscillator tuned circuit comprises L4, C12
and C13, and is coupled to the collector through
C11. CI12 is the oscillator section of the.tuning
gang which is ganged with the R.F. section.
Capacitors C4 and C13 respectively are R.F. and
oscillator trimmers.

10-7Mc/s Intermediate Frequency

The stage is caused to oscillate at the frequency
governed by the tuned load described above by
~egenerative feedback provided by Cl4, betiween
emitter and collector.

The collector is also loaded by the tuned circuit
L5, which forms the primary of the LF. output
transformer, L6 being the secondary across which
the coupled LF. signal is developed for feeding to
the I.F. stages of the receiver. In common with
most F.M. receivers, the intermediate-frequency is
10-7Mc/s which, of course, is obtained by the VHF
'srignal heterodyning with the oscillator signal in

r2.

When the receiver is switched to *“ F.M. ™, switch
St is closed, so that the VHF tuner section is
working normally, but when the set is switched to
“A.M.” Sl is open. This, of course, cuts off col-

(Continued on page 961)
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Fig, 11—The VHF section of a combined F.M./A.M. transistorised portable set.
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URBITON PARK RADIO LTD

for POST HASTE—POST FREE SERVICE

F.M. TUNERS

JASON F.M. TUNER KITS we are the Authorlaed Jason Dealer and the whole kit 1s as supplied by them. You can therefare safely return
d

to Jason for alignment without them r g it for

FMT1 s the etandard variable tuner for cabinet mounting, une
powered. Bupplied complete with four EF91 valves . . 28.17.6
Hire purchase deposit £1.7.6 and 6 monthly
Power pack ready drilled chasms complete .
13 & new tuner 1n a modern case, green, which be uzed
for shelf or cahinet mounting, and has the space for power
supplies If required. Supplied complete wi',h four EF80
valves
Hire purchase depoult £1.11.8 nnd 6 monthly
With power. Complete kit ....
Hire purchase deposit £1.18.0 and 6 monthiy .
1s the iringe version and should be used when fsrt.her thnn
70 miles from the tr . L h 6
valves

« Hire purchase deposit £1,18,86 and 8 monthlv
With power. Complete kit
Hire purchase deposit £2.8.0 and 8 monthly .

The instruction book is Inclvded 1n all kits, but otherwise 2/8.

FMTL
FMT2

‘We can also align tor the standard charge.

JASON SWITCHED TUNERS

The JTV/2 and Mercury 2 are both of the pre-set station type with the
addition of BBC and ITA sound. They use the lateat “Fireball™ turret
and the A.F.C. ensures freedom from drift. The Mercury 2 1s for cabinet
mounting with external power, the JTV/2 bag the same tuning heart, with
power supplies mounted in a case, and can be used for shelf or cabinet.
JTV/2 Complete with vaives and book . 214.15.0

Hire purchase deposit £3.0.0 and 12 monthly £1.1.6
Meroury 2 complete with valves and book . co 910.16.0
Hire purchase deposit £2.8.0 and 8 m¢ £1.4.0
Power pack kit for Mercury 2 rea,dy drilled chw eeee $2.12.6

Instruction hook for switched tuners 4/- each.
REQUIRED CHANNELS MUST BE SPECIFIED FOR SWITCHED TUNERS
A more detailed list can be sent upon request.
ALL JASON TUNERS ARE ON SDEMONSTRAT]ON. AND ALWAYS IN
TOC

READY BUILT TUNER
F.M. Taner Aliuned and assembled, using Philipe tuning head with
EC EF85, EF8s, EZ8]1 and EMR], with 2 diodes.

SFLF ‘POWERED. ' In enameiled metal case.

UNREPEATABLE BARGAIN, ... .. .. ouiias C. £8.8.0

JASON ARGUS
Traneistor 2 wave band A.M. Tuner in attractive
Kit #7.10.0
£6.10.0

Lese transistors. .

Book 3/6,

MARTIN

nRrcon

AKITS

We are able to offer for the first timne, a proprietary range of Recorders in kit or assembled form. Thia enabler you to take d ge of mi p
techniques and prices, should you wish to assembie yourself. The comnponents used are the finest available, with BV'A valves, and the deckn nre the latest

baving all the improvements B.8.R. and UoNaro make from time to tiine, heads, etc.:

The aluplitiers are packed in special cartons with instructiona

which enable anyone to buld. We are confident You will ind these Recorders very goad value, they have been bunt up to 8 standard and not down to a price.

B.8.R. TD3 Monardeck, iatest model 5}in. spools.........CASH  £8.8.0 Cabinet for above Including 8 x 5in. speaker .... veeesense  BBB
Hire purchase depom £1.19.0 and 6 monthly oo £1.84 Total kit a8 above. «overienrersiaans CASH £28.0.0
Tape Amnliﬂer ior B.8.R. deck, printed circuit ready wired, wlth Hire purchase deposit £ﬂ 0.0 and iz monthly ooooboonpo  (PHHY
ECCx3, BCL8Z, EM85 and E781. Complete with all plugs, We can supply the above recorder, cownplete with tape and Mic.,
souketsd. pabels, knobs, elw The whgle umPHﬂeAr mHuunv.s on e 0' ina DE LUXE cabinet, assembled for...ev.ve orre 235,00
tn the deck, making a seli-contained unit.. .CAS PRILE 8.
Hire purchase deposit £1.14.0 and 6 monthly .. T | TEES TSR B MISEED 300 BY MAKERS AND I8 A VERY
Cabinet ""' "b"” including 7 x 4. apeaker © -4.0 Hire purchase deposit £7.0.0 and 12 monthly ....vv.e.. 22,114
plcicisajatores 9.0 Tape Pre-amplifier, for recording and playback, as above less
HJre pusrchage deposit 21
The above e t output stage, with power supplics ... N ‘oo $£88.0
tape assembled and tested {Or.......... LASH PRICE £25.0.0 . Hire purchase deposit £1.14.0 and 6 monthly £1.5.!
Hire purchase deposit £5.0.0 and 12 momhly oo . £1.16.8 Microphone for the above recorders, Acos MIC 40, 25/-, sic plug 4/6.
Collaro Studio Deck. Very latest model 3 gpeede . £12.10.0 Synchrotape Bin. 600ft,  16{- 5in. 800ft. 18/6
Hire purchase depoait, £2.10.0 and 8 monthly £1.7.8 Fipest 3%in. B30ft. 19/8 5!uL 12001t. 22/6
Tape Amplifier for dtudio Deck, with ready wired prmted circuit, Boxed 7in. 1200ft. 22/8 7in.  1800ft. 32/8
control and input panels, mains and output trans., com- Tape Recorder Speaker Cabinet, corner, 20 x 10in. High class finlsh
plete with kunobs, piana, screws, etc., EF'86, ECCR3, E,VKIM. n two-tope Grev "Vynair" veo 22150
EZsl. 0A8] and 2 EL84, 3 watts output Magic ey, Radio wm: 9 x 5lo. bigh dux speaker . £4.0.0
and Mic. inputs. EX L/s socket. Tone control. Can be Marriott Tape Heads. 4 track R/PB & Erase with mounting plne
used as an Amplifier.. ... 00000 COMPLETE CAdH £11.11.0 for Colaro deck. .....evevieens erreeaee 3440
Hire purchase deposit £2.7.0 and 8 monthiv .......... £1.5.6 Liat price for this head st is £8.14.0 pair
GRAMOPHONE EQUIPMENT TRANSISTOR SUPERHET KITS
B8R, VAL TUSIH cartridge &7 “PRACTICAL WIRELESS” POCKET SUPERHET

Hire purchase daposlt £1.11.0 and & monch]y

Collaro C80 Autochanger "O" cartridge
Hire purchase depoeit £1.15.0 and 6 monthly
Garrard " Autostiln’™ §7/2 cartridge
Hire purchase deposit £1.17.4 and 6 monthly

Philips AGlola New semi-auto piayer ..
Hire purchase deposit £3.3.6 and 1

MINI AMP p/w November tasue, Resistors 8/~, V/C 6/-. Cond

9/., Transistora V6/R2 9/-, OC71 6/8, OC72 pr. 18-, T/T3 13-, T/T2 8/9.

PP9 3/8. Press studs 1/-. 8peaker 7 x 41n. 17/8, Group/b 2/8. All the above,

if ordered at one time, £4.16.0. Diagraiu may be obtained from ‘‘Practical
Wireless'™, B/,

CITIZEN r.w. Transistor tuner, December issne, Resistors §/-,
Condensers 11/-, W/C3/8, OA70 3/-, Group boards 2/9 ea., Transistors 31/~,
set, Coil set, £2/8, RA2ZW 12/8, J.B. 12/6 with trimumers.

TRANSISTORS
MULLARD HAVE REDUCED THE PRICE OF MANY TYPES TO
0C41 11/-, OC43 10/, OCT0 B/8, OC71 8/8, OCT2 8/-, GLT5 8/-, OLT6 8-,
0C78 8-, OCRL 8/-. ABOVE ARE THEIR NEW LIST PRICES, WHY
BUYSURPLUS? MATCHED PAIRS ONLY. Mullard OC72 at 16/ pair.

OSMOR printed circuit version. Osmor Rod aenal 10/-. L.F.T.s and Osc.
Coils, 22/8. Osmor Driver, 11/8. Osmor Qutput, 10/8. 8¢t MULLARD
transistors, 53/6. OAR1 Diode. 3/-, J.B. Gang, 11/-, Trimmers, 2/8 pr. Bet
Condensers, 15/-, Set Resistors, 8/8. Ardente Vol. Control, 8f-. Ardente
W/C, 8/6. 8peaker, 19/10, Hardware, 4/8. Printed Circuit. 8/-. Case and
Knob, 7/6. Dial, 8d. Battery I'P4, 2/.. Leatlet giving full llustrated- details,
1/9. Ail the above components 1l purchased at one time £9.8.0. OBMOR
undertake to align thie receiver for a charge of 10/-. Modification Kit, 10/-.
New contemporary case, 12/8.

“WEYRAD”

WEYMOUTH RADIO 6 Transistor Superhel using the P50 coils, as they
advertise tn this journal. P50/LAC Osc: C P50/2CC lst and 2nd
1.K.T.s, 5/7 ea. P50/3CC 8rd L.F.T., 6}, RA2ZW Rod Aerial, 12/8, LFDT4
Driver, 8/8. PCA1 Printed Circuit, 9/(7 {ustruction Book, 2/-. Bet Resistors,
/6. Voi. Control D.P., 8f3. Set Condensers, 20/-. J.B. Gang, 11/-. Beehive
Trimmers, 1/3 ea. W/L 3/6. Dial and Knob, 3/8. Battery PP11, §/6. OA81,
3/-. 8et MULLARD transistors, 53/6. 35 ohm S5in. rouad L/8, 15/-
Car Aerial Coupling Coil, 1/-.

- e o TS e e e T S e

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Established over 30 years
We pay all postage and insurance.

Telephone KIN 5549
All orders despatched same day.

Money refund guarantee.

Hours: 9 a.m.—6 p.m. (1 p.m. Wednesday) We do not close for lunch. Open all day Saturday.

N
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THE WORD

M I@PQ

REGD.

WORKMANSHIP & TECHNICAL

IS THE REGISTERED
TRADE MARK

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF
PERFORMANCE

QOUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF /6 FOR OUR GENERAL
CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND 176 IN
STAMPS.

COIL TURRET—CT7,B

This turret is the basic portion of the CT7. It
comprises cadmium plated steel frame (size 5}* deep
x 41" high x 34 wide), silver plated contacts, poly-
styrene insulation and a rotary turret movement
incorporating Aerial, Mixer and Oscillator coils for
the three bands 1.5-4 Mc/s, 4-12 Mc/s and 10-30
Mc/s. PRICE 75/-
Coil strips for the long and medium wavebands

may be purchased separately for incorporation in
the turret. PRICE 1076 each

The turret requires a 315pF tuning capacitor. A
suitable 3-gang component with ceramic insulation
is available. PRICE 19/

Air spaced concentric trimmers, 3{30pF. -
PRICE 3/6 each

COMPONENTS FOR USE WITH THE “PRACTICAL WIRELESS”

AN AMATEUR COMMUNICATIONS RECEIVER

PUSL SHED JULY/AUGUST 1961)

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DE NCO (CLACTON) LTD,, (Dept. P.W.) 357/9 Old Road, Clacton-on-Sea, Essex

SCALE ASSEMBLY—SI
Comprising basic 5 waveband glass scale for use
with 315pF tuning condenser, back plate, pulleys,
rubber scale mounts, pointer, cord, drum, spring,
drive spindle, screws, nuts and spacers.

PRICE 19/-

BEAT FREQUENCY OSCILLATOR COIL—
BFO.2/465/kcs. :

A compact coil wound on a bakelite former and
enclosed in an aluminium screened can. PRICE 5/-

LF. TRANSFORMER—IFT.11/465 kc/s

(Four required)

A miniature L.F. Transformer for 465 kc/s. Perme-

ability tuned, litz wound coils, enclosed in an

aluminium screening can 13“ high x #“ square.
PRICE 6/6 each

KITSTHAT ‘BUILD THEMSELVES’

All amplifiers supplied assembled on printed circuit boards with valves. MODEL C

A 4
j Leaflet free on request.
Set of full instructions for I

155 HIGH ST,, BRENTFORD, MIDDX.
any one model 2/6d. post

Leaflet on Martin Recordakits please

(r:aes.in(zAkI!?)wable on pur- NAME ]
C . I ADDRESS
RECORDAKITS TBOFSR TR ST P I on Block Loy e !

] HI-FI  quality printed-circuit amplifiers,
1 supplied checked and assembled
1 ' Complete with valves, transformers and
| everything down to wire cut to length.
I Produced by the makers of amplifiers for some of today's best
known recorders and backed by years of experience in audio
| design. The specially designed kits offered here set entirely
new standards of performance and finish for the home
I constructor. Amplifier available separately or with case and
I speaker and deck. EASY TO FOLLOW INSTRUCTIONS.
All equipment completg and guaranteed.
| From radio dealers, or in cases of difficulty please write direct
!
i FOR HIGH QUALITY
1 TWO & FOUR TRACK TAPE RECORDERS
: AM PLIdFIER 'kC' for Collaro Studio Deck (illustrated above). I; gns.
Case and Speaker for above. gns.
I AMPLIFIER ‘A’ (&-TRACK) for BSR Monardeck. 9 gns.
AMPLIFIER ‘B’ (TWO TRACK) for BSR Monardeck. 8 gns.
I Two-tone covered wooden case with speaker for above. 4 gns.
] KIT ‘A’ with Deck, Case and Speaker. 24 gns.
KIT 'B’ with Deck, Case and Speaker. 21 gns.
1 KIT ‘C’ with Case, Speaker and Deck (as iflustrated). 284 gns.

! MARTIN ELECTRONICS LIMITED, *= w= == _'
|
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(Continued from page 958)
Fig. 12—The valve equiva- Ve
lent of the R.F. stage in |’3-_' 200V
Fig. 1l. Here, Rl is for :':' Fiag ]“
bias and R2 is the grid O e
return resistor. =R
Ay cs
) A “ VHF
ector current on Trl I,f-_\.' Output

and Tr2, but it will be
noted that the bases
remain biased since the
bottom ends of the pot-
ential dividers, R2 and
R3, are connected to the
battery side of S1. This
is done to prevent
damage to the tran-
sistors, which might
otherwise occur owing
to a rise in base voltage.

IL
ol

W

Tracing Faults in the HT—

VHF Section WA

The VHF section is often built into a self-
contained screened box, and intermittent troubles
on VHF/F.M. due to poor connections, dry joints
and so on occur equally in transistor units as they
do in valve units. However, owing to the cool
operation of transistors, frequency drift i« not so
troublesome as it is with valve circuits, but printed
circuits and inter-connections still give trouble. and
should be investigated as described in previous
articles should intermittent symptoms on VHF/F.M.
develop. .

The alignment of a transistorised VHF tuner is
sometimes more important than in valvz units,
for if the L.F. or oscillator alignment is mis-
placed by a small amount, the local oscillator may
fail over a section of the tuning range.

Aerial

Excessive “noise” on F.M. when a station is
tuned in should lead to a check of the aerial
system for, althoueh the new VHF transistors are
endowed with remarkably good noise figures, one
is often tempted with a portable to use the smallest
aerial possible, and while this is perfectly in order
in areas of reasonably high signal where there is
little 1-cal shielding, something better is required
in shielded locations. :

If the VHF section fails completely, and the
set operates normally on A.M., there is every pos-
sibility that the VHF tuner is faulty. This can be

WIRELESS 961

proved speedily by switching the set to “F.M.”
and injecting the F.M. LF. from a signal generator
across L6, for example. If the output from the
speaker is loud and clear, then the tuner is
definitely faulty. If there is no output, attention
should be directed to the F.M./A.M. changeover
switching.

In most cases of VHF unit failure, apart from
dry joints and poor connections, the local oscillator
section is to blame. This invariably gives rise to
a " hiss " when the set is switched to ¥ F.M.” and
the volume control turned up full and, in some
cases, there may be a sudden restoration of signals
at certain settings of the tuning gang.

Readings

Much information on the operation of the
transistors can be obtained by measuring the
voltage across the emitter resistors (R3 and R6 in
Fig. 1). The voltages will be low normally, not
much more than one volt, so a low reading volt-
meter is essential, and to avoid loading the circuits
unduly the voltmeter should also have a fairly high
resistance or sensitivity. A 20,000Q/V meter with a
full-scale deflection on the “low volts ” range of
2.5V to 5V is ideal.

Tests arc best made with meter positive con-
nected to battery positive. With the negative lead
connected to Trl emitter a reading of around
0-85V would indicate that the transistor is passing
collector current. On the same electrode of Tr2, the
reading should be about 1.1V. Zero voltage would
indicate either that the transistor is open-circuit or
that the negative supply to the collector is missing.
This supply should next be checked. if necessary,
by connecting the negative of the meter to the col-
léctor. The voltage here should be almost equal to
the negative line voltage, since the collector loads
are of low resistance, though it may not be equal
to the battery voltage owing to the voltage dropped
across decoupling and filter resistors in the negative
circuit from the battery to the VHF tuner. A value
of about 7V is typical for VHF collectors.

The base voltage can also be checked by con-
necting the meter negative to base (positive still
connected to battery positive). Base bias for VHF
transistors is around 1V though it may be slightly
higher on the frequency changer when oscillating
properly.

If the voltages deviate substantially from the
above examples, the feed components should first
be checked for continuity and value, and if
normal, the associated transistor will, in most
cases, be found responsible. B

The BASS Reflex Cabinet

(Continued from page 950)

(4) The radiation resistance will be greater at
low frequencies, and therefore the power will be
more efficiently transferred to the surromnding air.
When compared with a similar loudspeaker
mounted in a closed cabinet, a power gaia of about
3dB might be expected. 2s half of the power from
a loudspeaker in a closed cabinet is wasted by
being trapped in the cabinet. In actual practice
the gain may be greater .than 3dB when a bass
redex cabinet is used owing to the moie efficient
transfer of energy to the air.

The only possible disadvantage of the use of a
bass reflex cabinet is that if the amplifier feeding
the loudspeaker contains any hum, this will sound
much more prominent than before, but the remedy
for this is obvious.

Care should be taken not to obstruct the vent
or the front of the loudspeaker; at the loudspeaker
resonant frequency the sound is radiated almost
entirely from the vent.

The frequency response should extend down to
half the loudspeaker resonant frequency or-less;
with conventional mounting. the bass output from
a loudspeaker is almost negligible below its
resonant frequency. B

N\
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AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.|0.

At this year’s Radio Hobbies Exhibition in London, the society
had their own stand, manned entirely by A.R.M.S. members.

BRADFORD RADIO SOCIETY

Hon. Sec.: M. T. G. Powell, G3INNO, 28 Gledhow Avenue,
Roundhay, Leeds 8.

» _The society's last spares sale in 1961 was held on November 28th.
On December 12th, the development of time measurement was
discussed by W. Barton, and amateur receiver construction was the
subject of the lecture given by D. M. Pratt at the meeting on
January 2nd.

Future Events:

January 30th—Use of simple test gear, by D. G. Enoch.

February {3th—Field-day discussion and informal meeting.
DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.

The society’s Open Night on December 13th was also appointed
as the management committee meeting. On December 20th,
.members enjoyed the Annual Christmas Party. As there was no
meeting on 27th December, those members who wanted to
joined in a 160 metre net instead. Yet another surplus sale was
‘held at the first meeting of the new year, on January 3rd.

Future Events:

January 10th—The year in retrospect—an opportunity for
members to see some of the activities of 1961 in photograph form.

January |7th—A selection of communication receivers will be
shown for members to compare.

GUILDFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: ). R, Barker, G3IPDX, 35 Banders Rise, Merrow,
Guildford.

All the entrants for the car treasure hunt, held on Qctober Ist,
managed to complete the course. The proposed 2-metre equip-
ment for the club net, was the subject of a talk given by Harry
Mead at the meeting on October 12th. It was at this meeting that
the society decided to enter the MCC top band contest, and so on
November [1th, 12th, I8th and I9th, the club took an active part
in the contest, using the call sign G3FZC. On October 24th the
club visited the Dorking group for a ragchew and films.

Four club members took part in the RSGB top band contest
which was held on November 11th and 12th.

DUDLEY AMATEUR RADIO CLUB
Hon. Sec.: S. E. Plumtree, G3OSP, |11 Wallows Wood, The
Straits, Lower Gornal, Dudley, Worcestershire.

On October 13th, members payed an outside visit to attend a
demonstration of closed circuit television, hi-fi, tape recorders and
audio equipment, and to see a film show.

I A committee meeting was held on 20th October and another was
held on 3rd November. On November 10th, members enjoyed
a film show and on December 8th the Christmas dinner was held.

PRACTICAL WIRELESS
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REPORTS OF CURRENT ACTIVITIES

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Roninson, GIMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

Recent activities have included a talk on 2 metres by GSCB and
a demonstration of hi-fi and stereo. On December 13th members
took partin a ragchew.

Future Events:

January |0th—Informal meeting.

January 24th—Tape recorders.

PETERBOROUGH AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: D. Byrne, G3IKPO, Jersey House, Eye, Peter-
borough.

At che annual general meeting of the society, on the 3rd Novem-
ber, $. Hunting was elected president, C. J. Guscott was elected
chairman, and D. Byrne was elected secretary and treasurer.

ROTHERHAM RADIO CLUB
Hon.Sec.: S. ). Scarbrough, 25 Crawshaw Avenue, Sheffield 8.
During November members took part in the MCC top band
contest. In December the club's own Annual Competition for
the G3KUH shield was held.
The annual general meeting was held on January 3rd.

SALISBURY AND DISTRICT SHORT WAVE CLUB
Hon. Sec.: E. . Spicer, 43 Vale View Road, South Newton,
Salisbury, Wiltshire.

Arrangements have been made for the club to show a series of
films, fortnightly to members, and the first of these were shown on
November 2Ist. Taped lectures are also a fortnightly attraction,
and morse classes are given most weeks.

SILYERTHORN RADIO CLUB N
Hon. Sec.: K. Marley, G3EIO, 17 Luctons Avenue, Buckhurst
Hill, Essex,

Meetings are held every Friday at 8 p.m. at the South Chingford
Community Centre. A club station is operated at constructional
meetings on alternate Fridays.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds.
The society’s Brains Trust was held on December 20th and the
meeting on January 3rd was taken up by a ragchew.
Future Events:
January {7th—Electronic timing devices, by S. Marsden.
lanuary 3Ist—Safety in the shack.

WANSTEAD AND WO ODFORD RADIO SOCIETY
Hon. Sec.: K. Smith, G3JIX, 82 Granville Road, Waltham-
stow, London, E.I7.

At every Tuesday evening meeting, G3JIX gives a lecture on the
requirements of the G.P.O. Radio Amateur’s Examination.

The “constructional project’” at the moment is a C-R bridge, and
each member is constructing one from the same basic design.

- P.W. MINUETTE

(Continued from page 954)

values other than 220Q for R9 and
5Q for R10, to obtain full gain and
distortion-free reproduction.

Miniature H.F. Choke

A miniature H.F. choke can be
made by taking a ferrite slug and
winding several hundred turns of
fine gauge wire upon it. For good
results, there is little latitude in
resistor values, but condenser
values are less important. Typical

ssible values, with marked values

‘brackets, are: 0.1uF to 0.5u4F
(0-1uF); 0-25uF to 6uF (0-25uF);
1pF to 6uF (2uF); 6uF to S0uF
(30pF).

Another view of the set. }
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Units, Contemporary

BARGAIN PRICE.

Size: 131 x 13
and reproduction.

SPECIAL BARGAIN OFFER !
RECORD PLAYER KITS

AUTO CHANGER ki I'—Comprising three
styled Cabinet—
2 valve, 2 watt amp. and 7 x 4in. quality
speaker. Variable tone and Volume Con-
trols with teedback circuit and B.S.R. 4-
speed 10 Record Mixer, Auto Changer Unit.

£12.10s. ouy.

Cabinet Size: 17 x 14} x 8 ins. Carr. 7/6.

SINGLE PLAYER KIT—Similar spec. to
Autochanger Kit except Player is 4-speed
B.S.R. T.U.9. Single Record Player Unit.
Attractive Contemporary Styled Cabinet.
X 6 ins. with splendid volume

Yalve Limse-up:

Three Waveband and
Long 1,004-2,000 m.,

Liuminated. giass diai
station nagies. Gold
operation.

Aligned

7 VALVE AM/FM RADIOGRAM CHASSIS

EL8B4 EM&I EZBO

Tuuing insert with permeawmlity tumug on FM and combiued
AM/¥M LF transtormers, 460 Kc/s and 10.7 Mcis. Dust core
tuning all colls. Latest vircwtry inciuding AVC and Neg. Feed-
back. Three watt output. Sensitivity and reproduction are ot &
very high standard. Chassis size 13} x 64in. Height 7{n. Edge

Compiete with 4 Knobs=~walnut or ivory to choice. Indoor FM Aerial, 2/6 extra,
‘Three ohm P M. speake: oniy required. Recommended quality speakers.
10in. Rola ¢Heavy Dutv).

ECC85 ECH8I EF89 ~ EABCS0

Switched Gram position. Med 200-500 m.,
VHIYFM 88.95 Meis. Phinps Continental

11} x 3§in. Vertical pointer. Borizontai
on brown background. A.C. 200/250 v.

and tested ready for use £13.10.0 Carr. & ins., 5/~

30r-. 8in. Bola or Elac (heavy duty) 25/-, p. & p. fe,

pancaw price £8.19.6 onv | "BARGAINS 4-SPEED PLAYER UNITS [Towmer roer—mnavn
1 i X. InIrs. curren

ALL, UNITS READY WIRED. SIMPLE | Single Players Carr, 3/6 Auto-Changers Carr. 5/- duoti std.
SCREWDRIVER ASSEMBLY ONLY ™ | E2riard T oL 06 G arrardiR 2 £10.10.0 | B3 el ome. w9 Moss
RO AT IR ACTIONCREFUND arrard TA Mk.2£7.19.6  Collaro £7.15.0 175 ™ Complete ‘witn PCC84
GUARANTEE goglgr%ﬁggﬂm I achate £7.15.0 | 3nd PCF80 Valves and cotls
Send for leaflei. Full details—3d. stamp. E.M.L Juntor 89/8 “Autoslim™ - £8.12.8 f)?'r cé’ﬁ’éﬂfés lé:]}-a%rgto"kng‘lﬁ

ENAMELLED COPPER
WIR E—11b. reels. 14g-20g, 2/6:

22g-283.  3j=i  30e-40g,  3/9.
Other gauges quoted Ior.
PVC CONNECTING WIRE

—10 colours (for chassis wiring.,
etc.)—Single or stranded con-
ductor. per yd., 2d.

METAL RECT lFll:.-Rs, STC
Types—RM1, 4/8; EM2. 5/6:

RM3, 7/6. RM4. 16/-- EMS, 21/-;
RM . 1716,

SIEMENS TYPES — Contact
Cooled; 250V. 50mA, 7/8; 250V.
85mA, 10/~ 250V. 12dmA. 15/
250V, mA, 26/8.

RECORDING TAPE—SPECIAL BARGAIN OFFER

Fa
NEW RE

mous Amer can Columbia (CBS) Premier Quality Tape at
DUCED PRICES. A genuine recommended Quality

Tape—TRY IT! Brand new, boxed and fully guaranterd. Fitted

with leader and stop foils,

. Standard Long Play Doukxe Play
5in. b()O ft. 15/- 900ft. 18/8 1,2001t. 31/8
Stin. 900ft. 17/8 1,2001t. 22/8 1,8001t. 39/8
7in. 1.200ft. 21/- 1.8001t. 32/8 2,400ft. 47/8

Post and Packing, per reel. 1/-, plus 6d. each for addlt.inns.] reels.

SPECIAL OFFER—3in. mfrs. surplus tape, 225ft
per reel. 6d. Plastic Tape Reels, 3in. 2/8, 5in. 3/= siin. 3/3 'hn. 3/6.

volume Controls—5K-2 Meg-
ohms. 3in, Spindies Morgan-
ite Midxet ype. 1lin. diam.
G year. LOG or LIN
ratios less Sw. 3/-. DP. Sw.
4/6. Twin Stereo less Sw.
8/6, DP Sw. 8/-.

COAX 80 OHM CABLE
High grade low loss Cellular
air spaced Polythene—iin.
diameter. Stranded cond.
Famous mfrs. Now only 6d.
per vard. Bargain Prices—
sSpecial Lengths—

yds. 8/-. P.&P.1/6.

40yds 17/8. P. &P 2.

60 yds. 25/-, P 3-.
Coax Plugs i/-. Sockets 1/-.
Couplers 1/3. Outiet Boxes 4/6

Condensers—Silver Mica, All
values, 2pF to 1,000p¥, 8d. each.

Ditto, Ceramics 3d. Tub.
450V T. 001 mfd..
Bd.  0.02-

unts 1/6.

tc,, etc., Close

BIE
600-5,

100pF 9d,

575pF-5,000pF 1/8. Hesistors—

Full Range 10 ohms-10 meg-

ohms 20% 1 and W sd., IW 54,

twm modern rating)

W 8d., 2W 9d. Hi-Stab 10%

lW 5d., W 7d. 5% W 9d..

1% W 1,

“/W Resistors 2% ohm:

10K, 5W 1/3, 10W 1/8, l‘W 2/-

Preset T/V Pots. W:W 25 ohmg
K 8/-. 50 K-2 Meg. (Carbon)

3i-.

TAPE KIT

RELCORDER
Special Ofler. Latest 5 valyve
clrcuit based on Maullard’s

agic eye and tone
Printed circuit al-

cont.rols.
ready wired, A _sensitive
quality recorder B.S.R. Amp
Kit 85/-. B.S.R. Tape Deck
£8.10.0. Colilaro Amp, kit
£6.5.0. Coliaro Tape Deck

it Kit p
tamp for detalled list
(:onst.rucuon and circuit de-
talls 2/6. Bargain Complete
B.S.R. Kit £16.10.0, Carr. 4/6.

JASON FM TUNER UNITS
Deelgner-appmved kits of

par

FM I‘l 5 gns. 4 vaives, 20/-.
M2, £7. 5 valves. 37/6.
JTV MI:RCURX 10 gns.
JIV2 £13.19.8. 4 valves,

32/8.
NEW JASON FM HAND-
BOOK, 2/6. 48 hr, Alignment
Service 7/8. P. & . 2/6.

Speakers P.M.— ohms 2}n.
Ela.c 17/6. 3tin. Gocimans 18/8.
'm. Rola 17/%51!1 Elaic 18/6.

4in.
lola 20/-

Tweeter 28/6.

b % 6in. Goodmans 25/~ E.M.L,

connection data supplied.
Clearance Bargaln Only
32/8. Carr. 2/6. Worth § gns.

KNOBS—Modern Continental
types: Brown or Ivory with
Goid Ring. lin. dia.. 9d. each:

13%in.. 1= eacg Brown or I‘g‘)ry
'i’an_’ egég_ Snues lllgin o Speaker Fret — Expanded

bronze anodised metal 8x8in.
2/3 12 x 8in. 3/=, 12 x 12in. 4/6,

2 x 16in. 8/-, 24 x 12in, 9/
36 x 12in. 13/8. etc.. etc.

1iin,
LARGE SELECTION availablc.
TYGAN FRET (contemp. pat.)
12 x 12in. 2/-, 12 x 18in. 3/~
12 x 24in. 4/-, 18 x 24in. 8/- etc.

Now Al .
soma  VALVES  cuifuniees E'i:;"gx’.:: An T"’; A’;‘"",s"“‘m
114 ; 8/- 1POC84  9/6] o505y 1/9 | s+8/450v_ 48
1R3 CL82 9/6 PCFS0 9181 50/12v 1/9 | 8+16/450V 8/-
185 CL80 10/6 PCLS3 12/8| 59/50y 8- 39+ 32/275V4/6
334 8/- PCL*“ 12/5 100125V 2/- 50 +50/350V 6/6
3V4 12/6 12/8 w450 2/3 | 60+250/
DAF96 8/- Sg BL%: o6 16/450V  3/8 275V 12/8
Dicss of /8 (BLes 18| le+lsisovsi et
DLIE i 76 (pYSl  B/8 324+ 32/450V 8/6 275V 12/8
Eccsl £ 12/6 pYs2 7/6| Ersin Multicore Solder 80/40,
ECCs2 8/- EMS1 9/6 U2 12/6l 3d. per yard. ilb. 2/8, etc.

T RANSISTOR SLEEVING-Various Colours

1mm, 2mm, 2d. yd.: 3mm, 4mm.
COMPONENTS 3d. yd.. 6mm, 5d. yd.
CRT HTR 1SOLATION

Ml i Kols, TRANSFORMERS

New improved types, low oapas

city smali size and tag termi-

i e R s

BB (L0 S 2 A A o v
o Q

89, Woe
Ferrite Aerlal M. & L.W.. Car. P 128
aerlal coll, 813, .

dia.

Osc. Coil—M/W, 9/181n dia. 5/3

Osc. Coll—M. L.W. 5/9

et Drive ’I‘rans. 3.5:1 6/8
Tran:

Clect.  Condensers—Midget TRIMMERS, Ceramic (Com-
Type 1 mid-50mid. ea. 1/9. pression _ Type)=30pF, F,
100 mfd, 2/-; 6V/12V wkg. §d.; 100pF, 150pF,; 13 %OpF.
Condensers—.0Olmtd, .03mfd. 1/6; 600pF. 1/9.
9d.: .06mfd, .lmtd. 1/-; .25mfd,

PHILIPS, Bee Hive Typc
(Conc, Air Spaced)=—2-8DF, 1/-;

i=e

1/3: Smid, 1/6.
Voi. Controls—Midget Type
wnh edge Control_Knob.

ORIy TUMN coNn e S
s P n. M.1. Y . 8tC. D (-} H
3'onms 17/8. 1 % 4im. Plossey 0008 mfa. M) ot. 7/6. 'i‘ran

35 ohms 23/6.

Ear Plug Phopnes—Min. Con-

tinental type, 3ft. lead, lack
plug and socket. High Imp. 8/-.

Low mp. 7/8.

TRANSISTOR BARGAINS

sistor Type, J. 8. 00, Mi
Twin Gang mapF+l7ﬂpF. I-.

SINGLE TUNING COND.
Reaction Type. MicaDielecme.
0.0001 mfd., 0.0003 mifd., 0.005
mid., 3/8 each.

N Wavechaore SWITCHES
et Type—2 pole 5,
O% B8 CETN4 9% poie way, 26 cach: | pole'1z
210C81  15/8 0C70 4/ Way,2poleBway,3 vole 4 way,
%A102 10/- OC71 8- 4 pole 2 way, 4 pole 3 way, 3/6
XA1I01 9/8 ocC18  7/6  e8ch,
XB1 7/8 GEX34 2/9 sl'\GLE SCRLENED LFAD.
KCIOI 8/8 OAT0 2/9 Standard size Dltw
916 OA81 2/9 .alzhtwelsht, for P10k- p.
‘5305 Surface GEX30 2/9 yd.: ditto lil‘htweitht
Barrier Type 9/8 each. PVC Sheathed. 9d. yd.; Twin
All Post Free. screened sheathed, 1/ yd.

Bend for detalled bargain liste, 3d. stamp.

We madufactare all types Radio Mains Tranaf, Chokes, Quﬂty O/P Trans., etc.
¥nquires inpvited for Bpecisls, Prototypes for small production runs. Quotation
by return.

RADIO GOMPONENT SPECIALISTS
70 Brigstock Rd., Thornton Heath, §: Howurs: 9 8.m.mb gn\., 1 p.an. Wed,
THO 2188. Terms C.W.0. or C.0.D. Pon and Packing u:p io $1b.. 7d.; 11b., 111: 3ih,
1/6; Bib., 2/+; 10ib., 2/9.
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THE LINEAR L1/10

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH

Full advantage has been faken
of latest component miniaturi-
sation developments to produce
a l0-watt Hi-Fi push-puil ampli-
fier incorporating tone control
pre-amplifier stages within the
measuraments of 9 x 7 x Sins.
In additlon two high im.
pedance input sockets are
provided for microphone
and gram., etc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECCS83, EL84, ELB4,
€Z81, H.T. powaer
supply point is included for a
radio tuner.
FREQUENCY RESPONSE
| d.b., 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT
.in excess of 14 watts,
SENSITIVITY
. L.P. 220 m.v, for |0 watts, 78 r.p.m. 220
m.v. for 10 watts. Radio/Microphone 40
m.v. for 10 watts.
TREBLE LIFT CONTROL
4+ 10 d.b. to—22 d.b. at 12,000 c.p.s.
BASS CONTROL
"4 14 d.b. to =10 d.b. at 50 c.p.s,
HUM LEVEL
.. Referred to maximum output and ine
cluding integral pre-amp.—70
NEGATIVE FEEDBACK
+20-d.b. in main loop.

LINEAR PRODUCTS LTD.

HARMONIC DISTORTION Less
than 0.19% measured at 8 watts at 1000 c.p.s.

Weight 10 Ibs. Power consumption 90
watts, For 200-230-250 v. 50 c.p.s. A.C.
mains. Qutputs for 3-and 15-0hm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price
MAXIMUM _ RELIABILITY 13
AT A PRICE YOU C

AFFORD GNS,

Send S.A.E, for descriptive literature

TRADFE ENQUIRIES to

INTEGRAL PRE-AMP

Also Available—THE L.45.A
compact High Quality 45
watt amplifier. 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: Vol.
Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation for long
playing records. Output match-
ing for 3 ohm loudspeaker. Retait
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 1§, 33 and 74in.
per second. Retail price 12 gns,
DIATONIC 10-14 WATT. High Fidelity
Tznpluﬁer with integral pre-amplifier. Retail
CONCHORD 30 WATT. Hi-Fi amplifier
with two separately controlled inputs.
Retail 6 gns.
LSO50 WATT AMPLIFIER. Size aggroxi-
mately 14 x 10 x 8in. Sensitivity
QOutput (or 3 and 150 speakers. Retail
price 22 g
LS/S STEREO AMPLIFIER 5 4 5 watt
12 gns,

ELECTRON WORKS, ARMLEY

LEEDS

VALVE

SAME DAY SERVICE

NEW! TESTED! GUARANTEED!

3 1R5, 185, 1T4, 381, 3V4, DAPOL, DF‘91. DK91,DL92, DL94 .,  Set 4 for 19/8

. SETS DAF96, DF96, DK96, DL .. ee ee  es  es e. 4for27/8
"1ATGT 11~ ) 6L19 12/- | 30C15 13/6 | EBFS0 8/- | B /3 | Us2 4/6
p 8f- | 6LD20 /- | 30FLY 10/ | EBF8S 8/9 | EZ81 8/6 | UM 4/6
IH5GT  9/- | 6PL 10/- | 30L15> 11/~ | EBL21 13/8 | KT3: 7- | v 14/8
INSGT 9/~ | 5P25 /- | 30PLL  10/- | EQC40 15,- | KT41  11/6 | U1 12/~
1R5 8- | 6QIG /- | 30P12 "7/ [ ECC81 "B | KT44 5/8 | U281 17-
134 8/- | 6Q7GT  8/6 | 30PL13 11/9 | ECC82 6/3 | KT8l 9/6 | U1 18

185 5/3 | 6SL13T 5/9 | 35A5 14/- | ECC83 7~ | KT63  6/6 | U301 1
T4 3/8 | eSNTGL 4/9 | 3BLEGT '8, ECCo4 8/ MUl4  8/6 | UABCSO ¢

U5 - 5/9 { 6JAGT 9/9 | 3524CT g/ ECC35 7 MX%0  9/6 | UAF4
3A5 9/~ | 8VsG $HZAGT  8f ECF80 7/ N1y 7= Bal &/
304 - - | BV6GT 615 LEG / ECF82 8 PCe 10/~ | UBC41 7
2354 8/- 1 6X4 8 | AC/TH1 18/ ECHZ21 13/ PCC84 7/6 | UBFSBU 8/3
3V4 - | BX3GT 419 | AZ3L / ECH35 8/ PCC89  9/3 | UBFBY 7=
4/6 | 6/30L2 /9 | B3 1 CH42 8y CF80  7/9 | UCCud 13/3
V4G /8 | 1Bs f- | CLJ3 12/ ECHBL 94 PCFs2 8/~ | UCCd5 ~%/6
Y3GT 8-~ | iB7 7/6 | DAC32 ~9/- | KCL8O 1 PCF86 14/ | UCFB0 14/6
ZAG 9/- | 7G5 76 | DAF91 5/3 | ECL82 9,- ( PCL82 - | UCH21 13/¢
ALS 319 | 7Cs 7/6 | DAF96 7/6 | EF3g 4/6 | PCLE3 1L/6 | UCH 8/-
BAMS  3/6 | THI 7/6 | DUC90  9/- | EF40 12/6 | PCLB4 10/~ | UCHSBL  8§/-
AQS 8/~ | 187 9/- | DF33 9/- | EFdy I PCL85 13/6 | UCL82 9/¢
BATE  6/9 | 7Y4 7i- | DFY1 3/ EF80 4y PENA4 1)1~ | UCL83 13/3
BAS  5/9 [ 10C2 17/- | DF3 b EF85 / PEN36C “8/- | UF4l Tl
BES 5/9 | 10P13  14/8 | DH78 4/ EF86 / PLsb 116 | UF12  5/6
BH6  5/9 | 12AT8 ~ /- | DHN? f EFgq 7- | PL31 9/6 { UFsd 7/-
BJ6 5/9 T7 5| DK32 11/- | EFS1 / PLs2 7= | UFe9 -
BRT 12/6 | 12AU7  €/3 | DK9L - | EF92 i PL23 716 | UL4l 8/-
BW 71- | 12AX7 7/~ | DKS2 716 | EL33 / PL34 8/6 | ULusd 6/6
CD6G  27/3 KIGT 4/9 | DK%  7/6 | EL41 /6 | PY32 11/6 | UM4 14/
F1 10/- | 12K8GT 9/6 | DLu3 8/~ | EL42 9/- | PY80 7/6 | DRIC 8.
PG 718 | 12Q1GT 4/9 L35  9/6 | ELS /6 | PY8L - | UYar 1316
6F13 10/~ | 1223 716 | DL92 6- | EM3a g/ | PYB2Z g8 | UY4dl 6/6
6Fi4 10/ | 1487  19/8 L94 /- | EM80 8/- | PY83 719 | UY8  g/6
8F23 10/~ | AF2 17/ 96 EMS81 8/- | T4l 916 | VP4B g6
6K7G  1/11 | 20L1 17/- BC30 5/6 | EM84 / w13 | vPa 5/
6KIGT ~ 5/~ | 20P4  20/- | EAF42 86 | EYbl } U24 17/6 | VP1s21
6KBG 5/- ABG 8- 1 Eyss bl 121- | W78 4/9
6KB8GT 9/- | BLSGT 7/9 | EBC33 5/- | EZ10 i u2s 10/~ | W77 3/9
gL18 10/ | 25Z4G & | mBodd EZ41 7 | U050 61~ | 211 R
Post 6d. per valve
extra.

Any Parcel insured

24, COLBERG PLACE, STAMFORD HILL,

LONDON, N.16

Against Damage In
Transit 6d. extra
Any C.O. D Parcel 3/
extra.

STA. 4587
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Mullard
MAINTENANCE MANUAL

This is a completely new and up-to-date

edition including all current replace-

ment types. It contains valuable new

material and is an essential source o

’ reference for every Service Engineer.

’ 16/- Postage 1/-.

RAD!O CONTROL MANUAL by
E. L. Safford Ir., 25'-, Postage I/-

BAS!C PRINCIPLES OF ELEC.
TRON!ICS & TELECOMMUNI-
CATIONS by M. D. Armitage, 22’6
Postage /3.

RECORDS & GRAMOPHONE
EQUIPMENT by E. N. Bradiey
8/6. Postage 6d.

TRANSISTORS. How to Test Them

Gernsback Lib. 16/-, Postage 9d.

RADIO VALVE DATA by "WwW'
7th Ed. 6/-. Postage i0d.

GUIDE TO BROADCASTING
STATIONS |3th Ed. Compiied by
“WW" 316, Postage 6d.

LOUDSPEAKERS by G. A. Briggs.

’ £9/6. Postage |;-.
INTRODUCTION TO HI Fl by C

’ Brown, 21/-. Postage |/~

. COMPLETE CATALOGUE I

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technicai Book-

19-21 PRAED STREET
LONDON, w.2

Phone: PADdington 4185
Oben 6 days 9-6 p.m.

® re
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prene—— S

Leiters to the Editor

e s

The Editor does not necessarily agree with the opinions expressed by his"correspondents

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 commerciai
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES 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 cover.

CORRESPONDENTS WANTED

IR,—I am a regular reader of PR&CTICAL
WIRELESS. | am very much interested in the
radio technology and have started my own shop
of radio repairs. 1 would like to correspond with
any radio technician from anywhere. 1 will answer
all the letters received promptly.—B. S. GULSHAN,

Falcon Radios, Kota JN, India.

VALVE-TRANSISTOR SHORT-WAVER

IR,—I have been gratified that so many people

have enquired about the above receiver des-
cribed in the July issue of PRACTICAL WIRELESS.
A large proportion of these are concerned with
the winding of the coils. These few notes should
remove any difficulties.
. L3 consists of 10 spaced turns over 2in., tapped
at 5 turns and 74 turns. The latter figure unfor-
tunately appeared in the issue as 24 turns.

Extensions to any of the coils to cover different
wavebands is possible, only at the expense of
losing other sections of the frequency spectrum.
No experiments have been carried out which con-
cern the fixing of a fourth coil.

The actual positions of the coils on the base-
board or chassis are not important as the three coils
each carry their own reaction winding and aerial
section.—P. K. Cripps (Liverpool).

RECORD ‘WOW’

I1R,—With reference to the article by L. E. Higgs

in the September issue on record player faults,
may I suggest that the fault of wow and slurring
owing to records being warped can very simply be
cured. The seven-inch records seem to be the chief
offenders. If eight strips of Sellotape, about %in.
x %in. wide, are placed at 45° intervals across the
driving serrations, making certain they are clear
of the run-oft grooves, it will be found that even
a badly warped record does not skid. I do this to
every record regardless of its condition and have
consequently had no trouble.—W. D. HESELTINE
(Wallsend-on-Tyne).

VINTAGE MODELS

IR,—I was very interested in the letter in the

December issue, by Mr. Mansell, as I too

think that some of the old radios in true reproduc-

tion were very good indeed. I am sure anyone who

has not heard one, tuned in to a good concert,

would be very much surprised by the good quality
obtained.

T have a very old tuned R.F. set which first
had come from Chicago, U.S.A., 1931 to 1932,
and was called the Zenith Autovox. This set had
five tuned stages of H.F. and double push-pull
output stages. These, working into a 15in. ener-
gised loudspeaker, resulted in a very powerful out-
put and the quality of reproduction was amazing.

I have recently had to rebuild the set as the old
valves gave out and could not be replaced. The set
is still working well and it will pull in any station
on' a short piece of wire as the aerial, and the tun-
ing is very selective.—D. J. Forwarcu (Watford).

L.F. INSTABILITY
IR,—I should like to report an interesting case
of L.F. instability and its cure, in the hope
that it may be of interest to others who may come
across a similar unexplained fauit.

" The circuit was a simple mains amplifier, with a
push-pull output stage fed from two audio stages
(EF86’s; one strapped as a triode and acting as
phase splitter for the push-pull output stage).
When switched on a very loud hum was
experienced and the usual cursory tests failed to
disclose the cause. Eventually the two EF86’s were
removed but the hum still persisted. The phase
splitter had just a single resistor to the H.T. line
and there was adequate smoothing (60uF). It was
eventually found that a large electrolytic from the
anode of the phase splitter to earth stopped the
hum and finally the cure was a simple resistor (10k)
between the anode resistor and the H.T. line, with
a 32uF condenser to earth. — F. G. ROBERTS
(Torquay).

SOLDERING TRANSISTORS

1R,—I should like to pass on a small hint which
others may not have seen and which I feel is
very important for those who are building the latest
types of miniature transistor sets. As most readers
now know these componen's are easily damaged,
or even completely ruined, in the act of soldering
them into a set. Fitting a heat sink is one very
good idea, but 1 have met cases where the com-
pactness of the set is such that there was no room
to fit the shunt unless the leads were left
extremely long. In addition whilst the heat shunt
may protect the actual component being soldered
there is also the risk that nearby parts may be
damaged by the radiated heat from a soldering
iron. Therefore, when constructing this small type
of receiver I have found it a good idea to wind a
length of ordinary copper wire, not heavier than
24s.w.g. round the bit and to draw off the remaining
two inches, this giving in effect a two inch pro-
jection to the bit of thin copper and I find that it
carries just sufficient heat to melt the very fine
printed circuit solder without risk of damage. I
even dispense with heat sinks when using this iron.

—F. WaALTERS (Hampstead).
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MISCELLANEOUS
—— ELECTRONIC MUSIC ? —

Then how about making yourself an
electric organ? Constructional data
avallable—full_circuits, drawings and
notes. It ha,s 5 octaves, 2 manuals and
ls with 24 stopas—uses 41 valves.
ith its varlable attack you can play
Classics and 8
Write NOW for free leaflet and further
details t0 C. & S,, 20 Maude Street,
Darlington, Durham.

RECEIVERS & COMPONENTS

COMPONENTS, VALVES, Tubes, etc,
Write or phone for free list. ARIO.
TELEVISION, 4 Maxted Road,
bham, S.E.15 (New X 7152).

“ HEATHKITS ” can now be seen In
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD. Dept. PW/7/1, 138
Lewisham Way. S.E.14. Tideway 6666,

CRYSTAL SETS, eensitive, selective.
in luzury Rexine covered case, 1s/e
complete, p and 1/-. RADM!
%rlaksWestmorland St.reet. Wakeﬂeld
o

Peck-

TRANSISTOR SETS. O0OC44, 20045,
OC81D, 20C81 0OC44 9/-,

XA102 9/-, XAl01l
8/6. XB103 6/3, Red Spot 3/6. White

Spot 4/-. odes General 1/-. OAT9
3/-, OAT0 3/-. OATL 2/8. OABL 2/9,
(e 4 2/89, Ear Pieces complete with

plug and jacks 100. 250 and high Z
7/9 each. Min. Caps. 1 to 32 MFD, 1/g8
each, P. and P. pald by CHAPPLE
RADIO, 107 Neasden Lane, N.W.1

XITS BUILT Complete. “ Good Com-
panion *’ 11/18/6.  S.A.E. detalls.
J. A, KI’NDER. 6 Hooker Road,
Heartsease, Norwich, Norfolk.

SOUND VISION

BARGAIN PARCEL
Electrolytic Condensers, Yolume Controls,
asserted Condensers, etc, £2 value for 5/-,
P. & P, 6d.

Red Spot, 3/-; White, 3/9; Yellow (6 volt),
273; Yellow/Green, 3/9;- Red/YelIow. 5/
STC/TSI (OC71),4/3; T$17 (OC72), 6/- each;
XAI01, 102, XB102, 103, 8/~; OC8ID 6/6;
ocCsl, 76; OCI70, 10%6. P, & P. &d.
E.M.l. 4SPEED PLAYER and P.U,,
8976, P, & P. 2/6.

“YERDIK QUALITY TEN”
10 watt, push-pull uitra linear
amplifier with pre-amp control.
PRICE £14 19s. 6d. P. & P, 7/6.

MARTIN RECORDER KITS
Model ‘C’ for Collaro Deck, £11 Iis. 0d.
P. & P, 2/6.
Collaro Studio 3-speed Deck, £11 15s. 0d.

P. & P. 5/-.
Dynamic Mic. DM-175, 4976. P, & P. 2/6.

JASON F.M. TUNER KITS

Hi-Fi
R

F.M.T.! with valves .. o £6.10.0
F.M.T.2 with valves . £1.47.6
F.M.T.3 with valves, powered ... £12.0.0
PRINTED BOARDS
s. d.

Mullard 3-3 ... 6 0
Mullard 5-10 . 1t 9 &P. &P,
Mullard Stereo 5-10 t 3 6 éd.
Muilard 5-20 11 9

Wustrated Catalogue /-,

137 MOULSHAM STREET
CHELMSFORD, ESSEX
Phone 56815

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 6/6 per line eor part
thereof, average five words to line,
minimum 2 lines. Box No. I/- extra.
Advertisements musl be prepaid and
addressed Advertisement
Manager, “l’rncucal Wiretess,”
Tower House, Southampton St.,
London W.C.2.

February, 1962

RECEIVERS & COMPONENTS

(continued)

NEW AND sSurplus Valves,
guaranteed. S.A.E. for List.
Reclaimed Valves, perfect. 5/- maxi-
mum. Genuine bargains. valves
bought. LEWIS, 46 Woodford Avenue.
Ilford, Essex.

fully
Also

TELEVISION TUBE SHOP

now stock

Tubes for every make of set
OVER 600 TUBES IN STOCK

12 inch Muilard type . £4.5.0
12 inch Mazda type ... . £4.15.0
14 inch Mullard type £5. 5.0
14 inch Mazda type ... s £5.10.0
I5 inch Mazda type ... £5.15.0
16 inch G.E.C. & Mullard type £6.12.6
17 inch Mazda & Multard type  £6.10.0
17 inch G.E.C. & Brimar type £6.15.0

2) inch Mullard type 00

Add 10/- for insured carrlage to your

door within 48 hours, or 5/- via B.R.S.

Terms £2 down (plus carriage).

All tubes tested before despatch and

guaranteed for 12 months. Guarantee

cards enclosed with each tube.

Special Purchase of 110° 17 inch

tubes—

Slight mark, Guaranteed for |2 months.

Mazda CME 1703 replace AW43-88,

GEC 7405A £6.

Shop Soiled Tubes.

(Slight scratches or marks) Guaranteed

12 months. Ideal for second set. 12i

3/18, 3/31 37/6. MW3i-74 50/,
MW 36-44 5216, CRMI4] 55/.. 17in.

CRMI71, MW 43-64 60/-,

Others available from time to time.

Please enquire. o

Service Engineers '

Our Rebate Scheme shows real savings

—send for details.

Television Tube Shop

48 Battersea Bridge Road, S.W.I1
BAT 6859

Just South of the Bridge.

Saturdays. until 4 p.m.

Open

Your Hobby is Our Hobby

At Organford the commercial side takes
second place. We carry on our work be-
cause wWe love our hobby and because we
value so much the friendships that arise
from it. Our aim is to be of heip. We want
to assist those whose circumstances pre-
vent them from having easy access to the
goods we sell and it is our constant desire to
help them find the 1tems that interest them.
Items that will provide hours of happy re-
laxation in pursuit of their hobby. A

Hiobby Unique in that it can provide count-’

less items of commercial manufacture in
new condition that cost pounds to Produce
for as many shillings or even less.

Every year we sell to enthusiasts many un-
usual items, and in this way the hobby they
love is perpetuated, and their pleasure
forms the foundations on which younger
generations can build.

That this llobby of ours forms & bond
between different nations is visualised—tor
there is not a country in the worid where
a Radio Ham cannot be sure of finding
a friend—and through this hobby of ours
which knows no international barriers we
plirhy our own small part in promoting good
will.

Our lists of 40 Foolseap pages con-
taining detatls of over 1,000 different
items in stoek are available. Many of
these items are unavallable else-
where.

P. HARRIS, ORGANFORD, DORSET.
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TUBES! NEW 12in.
builds 75/-, new guns. guaranteed.
Seconds 30/-. Finest value. 3 Pank
Avenue, New Barnet. BAR 1934.

75/-. Most re-

2 METER RECEIVER Type RI1392(D)
95-133Mc/s. 15 valve Superhet. As New
condition. Still used on many airways,
D type being later model. Valve line up.
1st and 2nd RF AMP, EF54, 1st local osc,
SP61, 2 osc. Multipilers EF54, 3 IF Amp.
EF39, AGC8Q7, Output 6J5. Muting EA50.
Noise Limiter EAS0, BFO 6J7. Mixer
EF54, DE Mod 6Q7. Tuning meter, slow
motion tuning. Normally crystal con-
trolied or tunable over 95-155Mc/s. Power
R-qd. 240. 80 mA, 6.3. 4 amps. Size 18 x 10
x 10in., £4.18.6. plus 7/6 carr., or as new.
air tested. £6.18.8. plus 7/6 carr. Mains
Power Supblys 1st class condition, £4.5.0,
or 6 volt Power Unit 19 x 10 x 10in., new
£3.10.0.

ALL TESTED.

J. T. SUPPLY

309 MEANWOOD ROAD, LEEDS 7

MANUFACTURER’S STOCKS of radio
cores, companents and measuring in-
struments for disposal; eend for free
lists, enclosing S.A.E. to: S.E.L. Stock
Disposals, Gee Street, Heywood,
Lancs.

TUBES—VALVES—SPARES

TUBES 6 mon. Guar. FITTED FREE
9—10-121n 80/-. 14in. 40/-. 17in. 50/-.
VES.” 50,000 in stock. 1,000 types.

All set tested before despatch. Exambles:
SUA 4/8 | EBC41 6/- | N37 4/6
5V4 4/¢ | EBC90 4/ { N108 10/-
ke YOI ERST o | PO i
6A 8/~ 5
6AQ5 4/6 | ECC81 3/- | PCL83  7/8
6BA6 4/6 | BECC82 4/ PenA4  5/-
SBES 4/68 | ECC83 PL38 10/-
6BGS 10/- CC84 4/ PL81 4/
6BW6 4/6 | ECC88 4/ PL82 4/
DC6 17/ | ECCI1 4 PL83 4/
6CH6 4/8 CH35 6/~ | PY31 4/
6C9 @8/- | ECH42 6/- | PY80 4/
6K25 7i¢ | ECF80 4/8 | PY8l 4/
6L18 4/8 | ECL80 4/6 P\{BZ 4/
6P25 4/- | EK%u 4/6 | PZ30 4/
6Ve 4/6 | EFg0 2/- | R19 7
6X4 4/8 { EF$2 4/ MU14 5/-
87 4/8 | EF95 4/ 5P61 2i-
7C5 4/6 | EL38 4/ Uz 4/6
10C2 6/- | EL81 4/ U24 716
F1 3/- | EL9O 4/ U2 16/-
10P13 6/- | EY51 4/ u37 124
12BHT7 /- | EY86 4/ U3l 4/
20L1 8/- | FC4 5/- | U35 4/
20P1 416 FC13 4/6 | U181 7/
20P3 KT36 4/! U281 [
185BT 12/6 KT66 T UL41 4/8
4/6 KTBI 4/ UL44 6/-
DDT4 bi- T67 ki uus 10/-

Most Pre-war 4 5, 7 and 9 pin valves of
British, European and American manutac-
t.u.re §/- each. Postage and packing 6d.

valve. Orders over El—iree.
I\F\\ TRANSISTORS. Red Spot 2/6. OC45,
0C72, OCT6, 7/68, OC35 (1 watt power), 0C201
(Silicon) 20/- Postage 3d. each.

SPEAKERS: 6in. 5/-.

LINE OUT PUT "TRAN m 20/~
CONSTRUCTOR'S l’AKLl‘J.. 21bs assor-
ted components from TV Sets, resistors,
condensers electrolytics, valve-
holde ., 7/8. Postage 2

LVE l-‘A RCEL, 12 valves, al] different,
a.s t.aken out of TV sets, ideal spares, 8/6.
Post and Packing 1/6.
Send stamp with enquiries or for full list
of 1000 valves. tubes, translst,ors etc. to:
“ST, JOHN'S RADIO”, 3 Jews Row,
London SWIS. Phone: VAN 8822
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RECEIVERS & COMPONENTS

(continued)

© KINGSLAND
ELECTRONIC COMPONENTS

Stupendous Offers

5in. Speaker. new. 3 ohms., 15/9.

High gain Transistors and Ferrite Aerials
3/9 each. Diodes, 1/8. All with circuits.
XAL116 Transistors. Ideal L.F. amp, 455 k/cs,
or L.F. driver, gain 12.5. 5/6 each.

New, nf'ntweight Headphones, 2000 ohms,
General use, adjustable ready for use, 14/6.
Driver and Output Transtormers, sub-
miniature, 10/6 pair. Volume controls,
edgewise movement with switch 5K. 20K

1 meg., miniature, 8/8 eac!

Earoieces, crystal, 9/8 ‘Magnetic, 9/,
gomplete with sub-miniature Jack and
Socket or Jack and Socket. only 3/9.

P.W. Pocket 6 Transistor Kit. Complete
with printed circuit, cabinet, transistors
and speaker., Osmor designed kit and tull
instructions, all parts guaranteed new.
This is the Kit for the Ambitious con-
structor. £9.10.0.

Try our surprise pack of accessories, if not
satisfled return within seven days and
money will be refunded, 7/8, p. p. 2/6.
8 assorted voltage droppers, 5/- p. & p 1/6.
100 assorted condensers, B/-, D. & 1/9.

8 volt or 12 volt vibrators, 3/6 each p. &D 1/6.
Mike and pick-up transformerb ideal for
baby alarms, 4/8, p

8 assorted ot,enmometers 5/-, p. & p. 1/9.
50 assorted resistances and condensers,
6 miniature valve holders, 2 tag strips, 40
separate contacts each 4/9, p. & p. 1/9,

182 KINGSLAND RD., SHOREDITCH,
E.2, Tel: SHO 6572. Sorry! U.K. only.

SPEAKER REPAIRS. Cones/Flelds
fitted. Clock Colils Wound.
REPAIRS, Pluckley. Ashford,

A.1. BARGAINS. Post free. OC70.
OC71 5/9. OC72. OC78, OC81 8/9.
OC45 8/9. OC44 8/9. OC 171, OC170
12/9. OC65 20/-. OC66 22/., OC19,
OC16wd2/., 2-OC72 13/3, OAT70, OA179.
OAB81 2/9. OA9l, OA95 3/3. EFS80.
6D2. EBS1. EF9l 1/3. ECLS80 4/3. 6F!
1/8. 10Fl 2/3. RTC, crystal mikes
hand/table 19/8. Few last months
bargains available. Len us quote for
any of your needs. C.W.O. A.1 RADIO
COMPONENTS, 14 The BorougE:
Canterbury. Kent.

L. 8.
Kent.

FOR SALE

ASK your dealer for American Ferro-
dynamics. ** Brand Five ” Recording
Tapes—the best tape value!

100 BAYS of Brand New adjustable
Steel Shelving. 73in. high by 34in,
wide by 12 in deep. stove enamelied
dark green. Sent unassembled, Six
shelf bay £3/15/0. Sample delivered
free Quantity discounts. C.
BROWN LTD.. Eagle %Leelworks
Heywood. Lancs. Tel.: 69018,

MORSE TRAINING RECORDS, The
latest Rhythm Method of te'\chmg
morse is the quickest and cheapest
known. For full details and special
beginners offer. S.A.E.: '* MORSE-
REC '*, 45 Green Lane, Purley. Surrey.

CABINETS, i

EQUIPMENT
& SPEAKERS
Write for
CATALOGUE
A.L.STAMFORD Ltd.

Dept. 8.29.

84 Weymouth Terrace,
London. E.2.

GP37 18 Gns.

PRACTICAL WIRELESS CLASSIFIED ADYERTISEMENTS

FOR SALE
MAKERS’ SEALED CARTONS

tcontinued)

GARRARD R.C. 210 £9. 8.6
NEW GARRARD “AUTOSLIM"
4-SPEED CHANGER ... ... £B. 5.0
B.S.R. UAl4 £7.15.0
B.SR.TUY ... £4. 5.6

Valves, Transistors, Condensers,
Etc., Ete.

AUTUMN LIST NOW READY

H. F. JAMES

21 Claremont Road,
Middlesex.

Tel. POPesgrove 3579.
WANTED

WANTED NEW valves and transistors,
any quantity. S. N. TILLETS. 43
Spon Lane, West Bromwich, Stafls.
Tel: WES 2392.

NEW VALVES bought. state price.
A.D.A. MANUFACTURING CO.. 172
Alfreton Road. Nottingham,

A PROMPT CASH OFFER for your
surplus Brand New Valves. Speakers.
Components. Test Instruments, etc.
R.H.8., Beverley . House, Mannville
‘Terrace. Bradford 7.

Twickenham,

WANTED VALVES

All types for prompt cash. Must be
new. State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WANTED, TEST GEAR, Meters,
Valves. Components. Communication
sets, Ampliers, HUGGETTS LTD.,
2-4 Pawsons Road, West Croydon.
Surrey.

ENGLISH CANADIAN, electrical
instrument experience. gales. import-
export. both here and Canada. Seeks
subcontract, assembly wiring, small
electronic electro/mechanical devices.
Cornwall area. BOX 33

NEW VALVES WANTED
Any type, any quantity
CASH PAID
R.S.T. 21I Streatham Road,
Mitcham, Surrey.
Telephone: MITCHAM 6201

BOOKS & PUBLICATIONS

FIND TY SET TROUBLES IN
MINUTES from that great book ‘ The
Principles of TV Receiver Servicing’
10/6 all book houses and radio whole-

salers. If not in stock, from Secre-
tary. P.R.E, 20 Fairfield Road,
London, N.8.

www.americanradiohistorv.com

967

SERVICE SHEETS

SERVICE SHEETS for all makes of
radio and TV. 1930-1962, Prices from
1/- with tree fault-finding guide.
Catalogue of 6,000 models 1/6. 125
Radio/TV sheetg covering 370 popular
models 20/-. S.A.E. inquiries HAMIL.
TON RADIO. Western Road, 8t
Leonards. Sussex.

SERVICE SHEETS. Radlo and Tele-

vision 4/- each, list 1/-. All old and
modern receiver sheets available.
Fau!tfinder files 2/- each. List now

available 1/-. KAYBRO TPUBLICA-
gvl(l)NS. 44 Old Bond Street, London

SERVICE DATA LIBRARY: Al Models—TV,
Radio, Tape Recorders, Amplifiers, etc.

ADVISORY SERVICE: Bend for speciaily developed
Fault Diagnosis Questionnaire,

PRACTICAL BOOKS: TV, Radio, Tape Recorders,
Hi-Ii, Test Lnstruments, Servicing, etc.

IMMEDIATE SERVICE: S.A.E. to

GORDON J. KING

“KINGSFORD”, SOUTHE FURZEBAM ROAD,
BRIXHAM, DEVON, Tel: Brixbam 2804

SERVICE SHEETS. Radio and TV
4/- each. List 1/-, All orders des-
patched on day received. Als
manuals for sale and hire, SAE
please. SULTAN RADIO, 29 Church
Road. Tunbridge Wells, Kent.

SERVICE SHEETS, Radlo , TV, 5.000
models. List 1/-. S.A.B. enquiries:
TELRAY, 11 Maudland Bk, Preston.

SERVICE SHEETS; also_Current and
Obsolete Valves for sale, JOHN
GILBERT RADIO, 20 Extenslon. She
herd’s Bush Market, London W.13,
(Phone: SHE 3052).

38 SET WALKIE TALKIE
CIRCUIT INFORMATION

Alignment procedure. Faults. Components.
Diagrams etc. P.O. §/-,

18 SET TRANSMITTER RECEIVER
CIRCUIT INFORMATION

Description. Operation. Values. Diagrame,
Tests, etc., P.O. 5/«. Your address in bleck
capitals, please.

CAMPBELL
Everland Road, Hungerford, Berks,

SITUATIONS VACANT

CiTY AND GUILDS (Electrical, ete.)
on " No pass—no fee’ terms. Over
895% successes. For detalls of Eleciri-
cal Engineering, Applled Electronics,
Automation. ete., send for our 148-
page handbook, free and post free.
B.I.LE.T. (Dept. 242A), 20 Wright's
Lane. London, W.8.

TV AND RADIO, A M.BritI.R.E.
City and Guilds, R.T.E.B. Cert..
etc., on ‘““No pass—no fee' terms.
Over 95% successes. For detalls of
exams and courses (including
practical apparatus) in all branches
of Radio. TV and Electronics. write

for 148-page handbook. free. B.I.E.T.

(Dept. 242G), 29 Wright's Laae,
London, W.3.
A.M.!.Mech E., A.M.Brit.ILR.E, Oit

and Guilds, G.C.E., etc., brings hi
pay and security. “No pass — no
pay ” terms. Over 95% successes. For
details of exams and courses in all
branches of Engmeering Building.
lectr'onics. etc., write for 148-page
handbook. free. B.I.E.T. (Dept. 242B),
London W.8.

(Continued on next page)
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Fly as an
Air Electronics
Officer
inthe R.A.F.

‘The domain of the Air Electronics Officer is the whole range of
electrical and electronics equipments in an operational aircraft.
This covers high frequency long range communication equipment
(both voice and wireless telegraphy), VHF communications (short
range radio telephone), ASV (air to surface vessel) radar, and the
‘black boxes’ for the electronic defence of the aircraft.

Having completed your highly-specialised training courses—
during which you do about 123 hours flying, including two flights
abroad—you fly in the V-bombers of Bomber Command or on
Coastal Command reconnaissance.

You are a key man doing a key job— where success
depends entirely on your own skill, training and flexibility. There
is nothing run-of-the-mill about it. You have a career you can
be proud of—and there lies satisfaction.

You are well paid trom the very beginning—you earn £g950 as
a Flying Officer of 21. At 25 as a Flight Lieutenant, drawing full
allowances, you could earn over £1,750. You travel the world,
meeting old friends on almost every airfield, making new friends
wherever you go. You live well in the Officers Mess, and have the
opportunity of taking part in almost any sport you can name.

If you are under 26, fit, and hold or expect to gain, G.C.E. at
‘O’ level (or equivalent) in § acceptable subjects including
mathematics and English language, you are eligible for a Direct
Entry commission. Write for {urther details, giving date of birth
and educational qualifications to Group Captain J. A. Crockett,
R.?:.F., Air Ministry (PW 841a) Adastral House, London,
w.C.1.

THE FUTURE IS WITH THE R.A.F.

N

e
ThHe Royal Air Force

O
-
SR g
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SITUATIONS VACANT

(continued)

CITY AND COUNTY OF BRISTOL
BRISTOL TECHNICAL COLLEGE
SCHOOL OF NAVIGATION

Techniclan required for School of
Navigation and Marine Radic and
Radar. Duties include servicing and
malntenance of radio and electronics
equipment. including Marine and
Aircraft communication sets and
demonstration equipment, issuing and
recording spares and stores. Salary
£555—£685 p.a. Grade Miscellaneous
IT1/1V: superannuable.

Partlculars and application forms
from:— REGISTRAR,
BRISTOL TECHNICAL COLLEGE,
ASHLEY DOWN, BRISTOL 1.
Quote: BTC 61/28.

UNIVERSITY OF GLASGOW — Blo-
logical Electronics Technician wanted
td> construct research equipment.
Experience with valve and transistor
amplifiers and/or pulse equipment
desirable. Salary within the range of
£490-£675 p.a. Applications should be
sent to the Head of the Physiology
Degartment The University, Glasgow
w.2.

SERVICE ENGINEER for Electric
Organs required, to deal with the
servicilng of the Hammond Organ,
both in this factory and at customers
premises. The suitable applicant must
be thoroughly experienced in this type
of work and good conditions are
offered to the right man.—Apply
Boosey & Hawkes Ltd.. Deansbrook
?5%“' Edgware, Middx. Tel: EDGware
1.

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY
ATOMIC ENERGY
ESTABLISHMENT, WINFRITH

Vacancies exist at the A.E.E., Winfrith, for
ELECTRONIC and
INSTRUMENT MECHANICS

Applicants should have experience of
electronic equipment and industrial process
control instruments, and of work involving
fault diagnosis, repair and calibration for a
wide range of instruments used in nuclear
reactors and associated experiments. The
work requires a good knowledge of instru-
ments for measuring and automatically
controlling flow pressures and temperatures
of liquids and gases, as well as pulse cech-
niques, wide band and D.C. amplifiers,
counting circuits and associated test
equipment.

Excellent working conditions including
sick pay and pension scheme. Housing may
be available to the successful applicants,
but this would be determined at time of
interview.

Further details and an application form
may be obtained on request from

THE LABOUR DEPARTMENT,
A.E.E., WINFRITH, Dorchester, Dorset,
quoting ref. IM/JAN.

EDUCATIONAL
WIRELESS. See the world as a
Radio Officer in the Merchant Navy:
short training period: low _ fees;
scholarships. etc., available. Board-
Ing end Day students. Stamp for
prospectus. WIRELESS COLLEGE,
Colwyn Bay.
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EDUCATIONAL (continued)

—

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

EDUCATIONAL (continued)

X - —b £ Vp2-4ac
2a

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way,

Ist lesson
and details

FREE

The Dryden School of
UNDERSTANDABLE MATHEMATICS
M |IF Dryden Chambers, Oxford St, ll
"] London, W.I.
™ Nama,
'@ss.
= Addr

HOW AND WHY " of Radlo and
Electronics made easy by a new, non-
maths practical way. Postal instrue-
tion based on host .of experiments
and equipment building carried out at
home. New courses bring enjoyment
as well as knowledge of this fascinat-
ing subject. Free brochure from:
Dept. P.W., 12 RADIOSTRUCTOR,
Reading.

Radio
Teolovision

& Flectronices

Learn at home with theworld’s

Iargest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

R.T.E.B., etc. Also Practical

Courses with equipment. No
books to buy.

Write for FREE prospectus
stating subiect to

I.C.S.

(Dept. 541), intertext House,
Parkgate Road, London, S.W.II

ELEGTRONIGS

Key to YOUR future?

An exciting career - A new Hobby -
Your own spare or
fylt-time BUSINESS!

New exper.man-
tal course in-
cludes big kits
for building test
gear and a com-
plete  AM/VHF
receiver.,

F R E E brochurefrom

RADIOSTRUCTOR

DEPT. E77, READING, BERKS.

LEARN RADIO AND ELECTRONICS
the new and practical way! Hosts of
absorbine experiments carried out at
home under expert guidance to teach
you Radio in a new. enjoyable and
interesting way. Construction. ser-
vicing and fault-finding on equip-
ment made easy for the first time!
No previous experience needed. No
mathemalics used. Free brochure
from: Dept. 11 P.W. ADIO-
STRUCTOR. Reading.

969

TRY ANY THREE BOOKS
ON NO RISK FREE TRIAL
5

No. ¢
Pin-Point
Transistor
troubles in
12 minutes

THE Incorporated Pracnnoners in
Radlo and Electronles (LP.R.E.) Ltd,,
Membership Conditions booklec 1.

Sample copy of 1LP.R.E Official

Journal 2/- post free. Secretary, 20

Fairfield Road. London.
HANDICRAFTS

JEWELLERY Stmply made. Brooches.
Rings, Marcasites. List Free. WEBBS,
46 Burnway. Hornchurch. Essex.

SOUND RECORDINGS

RECORDING TAPE, save up to 30%
send for list; also 50 second-hand
recorders in stock. E. C. KINGSLEY
& CO.. 132 Tonenham Court Road,
London., W.1. EUS6500

THE
TAPE
TRACK.
ERASE.

FAMOUS “TELEFUNKEN"

. HEADS. 30/20 Kes, TWIN

RECORD/REPLAY AND

BRAND NEW 30/- The Pair.
LIST 5 Gns.

6-8 Hepworth’s

A, Fanthorpe Ltd,,
Yorkshire.

Arcade, Hull,

NEW VALVES

Guaranteed Set Tested

24-HOUR SERVICE
1R5, 185, 1T4, 334, 34, DAFSL. DF91, DKL

DILg2, DL94, SET ol . 18/6.
DAF46, DFb6, DK DL96, SET of 4 26/-,
1D5 il DL 9/6 PCCga /-
1R5 6/~ DL82 5/11 PCFso  7/9
185 4/6 DLo4 819 PCF82 78
1T4 3/3  DL9% 6/9 CL82 8/3
334 5/11 EBI 3/- PCL83 11/6
V4 8/9 EBC41 7/ PCLBE  9/8
U4G 6 BF80 7 PL36  10/9
5Y3GT 5/9 EBL2L 12/ PL81 8/8
574G /6 KCC40 14/ PL82 6/8
3AME /19 ECC81 4/ PL83 8/6
EK1G 1/9 ECCs2 5/9 Pld4 8-
6K8G 4/9 [ECC83 8/ PY32 11~
8Q7G 518 ECC84 Si-  PY80 -
6G 4/- ECCS 7 PY8l -
V6GT 6/6 ECF30 7/ PY82 6/-
GT 4/6 CF82 8/ PY83 713
12K7G'T 4/3 ECH21 12/ U2 11/6
12K83T 9/~ ECH42 UABC80 6/-
12Q1GT 4/8 EC 8/ AF42  B/-
12SN7GT 7/9 EF40 12/ UuBC4l -
L6GT 8/- EF4l1 718 BFS0 8-
3524GT 5/9 EF%0 4/3 UCC8s 7i-
AZ31 8/9 EF8 4/¢ UCH21 12/6
CL3  11/9 EF3S 813 UCH42 78
DAC32 8/6 EF88 89 UCHsL 7/8
DAF91 4/6 EF9 2/9 UCL82 93
DAFK96 gl{) EL41 9i- CL83 13/-
a3 /6 EL84 83 UF4l /6
D91 3/3  EY51 w13 UF89 8/9
DF98 6/9 Y86 716 UL4lL 6
DHTT 8/- K740 8/- U 6/6
DK32 10/8 EZ4l 6/9 UY2l 13/
DKS8L @/~ EZ80 59 UY4l 5/8
DKg2 7/3  EZ7Z81 8/~ UY 813
DK93 U3 MU @8/- VP4B 8/6
DL33 716 PCCs4 V- LT 279

Postage 6d. per valve extra. Any Parcel
[nsured Azumat Damase in Transit 8d. extra
v C.0.D. Parcel 3/- extra.
Ufﬁce address. no callers.
GERALD BERNARD

(Note new address—formeriy of Leeds)

83 OSBALDESTON ROAD
STOKE NEWINGTON, LONDON N.16
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Trouble-sh every type
of eircuit in ALL tian-
sistorized equipment! 525
pages; hundr of illus-
trations; 190  check
charts, 47/6,

No.39 LOOK! yow you CAN TAKE A COURSE
IN RADIO AND ELECTRONICS FOR ONE TENTH
THE USUAL COSTI

I}y special arrangement, we are able to offer for the
lirst tiue a new cowmprehensive course conristing of
35 lessons bound into » manua) size 8in. 1lin. Each
page is divided inlo two columns. A wide column
features the usual text, while a narrow column_has
the instructof’s helpful

additional pictures and remarks to simplify the
ditficult parts. We fecl that many readers of
Practical  Wireless who require a basic course of
mstruction will find this manpual of considerable
assistance in their studies. 218 pages. Paper covers,
Cash price 35/-. Time payvment price 10/- cash with
order and two monthly pauyments of 13/9.

”

No.8 .7
Pin-Point
TV Troubles

in 10 minutesA

Find the exact sound or
picture trouble in ANY
TV set from 700 possibill=
ties, 300 pages; djas
gramas; check charts, 81/6.

No. 186.

p18. REFRIGERATION SERVICE MANUAL,
H PN

anty.

Learn Refrigeration! This manusl is & course in lteelt
Packed with solid information to enable you to-do
that repair job yoursell. Used by many leading
refrigeration firms as a standard reference. Foatures
364 payes together with 157 illustrations bound in
cioth, An excellent buy at only 24/- plus postaga,

o
ro.1 SPECIAL OFFER! coyne ELEMEN.
TARY PRACTICAL RADIO-TELEVISION SET,OF
THREE VOLUMES, total 1,038 pages, sturdy Vhyl
washable covers, £3.12.6d. the get.

These three volumes present tbe principles of uolh
struction, operation and testing of radio and teie-
vision cquipiment io a BIMPLE, EASY 'TO FOLLOW
manner. Every subject ls explalned COMPLETRLY
—whiie at the same time keeping 1t brief and lqé!w
poInt.

You will find hundredz of photos, charts, d¥

etc., 1 thesc books. These bave been provided to
inake 1t casier 10 understand the explauations. To
got this speowal offer, send no money now, Lben w&,

plus postage after free exainination, and’ ‘ZOI-

per wonth,
LIMITED OFFER! ACT NOW!

Just mali coupon 107 iree vrial, Aiter 7 daye setid
only low price or return books and pay nothing. If
you keep more than one book, send £1 after 7 days
and £1 each wontn unti cowpleted (maximum three
booke value not exceeding £5.0.0). To buy one book
send one-halt @ 7 davs, and one-haif in 30 days. .

fo 81u-TECH BOOK COMPANY (UK,

Mau Order Division. DEPT. A8, Gaters Mil

West-End, Sontbampton, Hants,

{_] Piease send me the Elementary Radio TV Set
a5 per special offer,

[} Rusn (Insert Book number hereX )( )

)
[} 'hok here il enclosing tull price, we pay poste'
age, Same 7 day money-baok guarantes,

Name
Address ¢ e s e

City County.

IPostage charges: Orders up to £3 ailow 1/6.

€3 o1 over allow 2/-. OVERBEA8 ORDERS

PROMPTLY SHIPPED oo receipt of fall
t. Same .
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D. & B. TELEVISION c:..pueci s9ss

Dept. A2 131 & I13l1a KINGSTON ROAD

SOUTH WIMBLEDON, LONDON, S.W.I9
“ Com pare our prices with any others’

For the FINEST, FASTEST SERVICE in the COUNTRY

We are open 1rom 10 a.m. Until Midnight. (I p.m. Wednesday.)

For any information or problems you have, Call or Phone, we are

always pleased to help.

L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes

SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil
i Invaluable as a service aid. The

and models, 2'6 post 6d.
i finest lisc sver compiled.

February, 1962

AVO METERS

MODEL 7 £11.10.0. MODEL 8 £15.15.0. MODEL 8X £17.10.0.
Guaranteed perteet. Complete with leads and batteries.
Reuistered post and packing 5/- extra,

WIRELESS

AVO VALVE TESTERS. Roller panel type. Can be used with
adaptors for all types, Circuit data supplied. Tested, £5.19.8,
7/6 carriage. Detalls S.A.E.

FERRANTI TESTMETER TYPE Q. An extremely compact
self-contained multimeter. Volts 0 to 30, 150, 600 AC/DC, with
additional 0.3 v. DC and 0-15 v. AC. ranges; milliamps 0 to 7.5,
30, 150 and 750 DC; ohms 0-25 KQ. Accuracy BSS first grade.
Knife-edge pointer and clearly callbrated 2iin. scale. 500 Q/volt.
With leads, prods, battery and instructions. In fitted velvet~
1ined 4 x 7 x 3in. case. Brand new condition. tested. 49/6. P.P. 2/6.

HUGE PURCHASE ENABLES US TO SELL
TRANSISTORS AT THESE ASTONISHING PRICES
Mullard: OC44, 9/.; OC45, 8/.; OC70, 6/-; OC71, 5/-; *OC72, 6/-;

0OC76, 71-; OC78, 1/-; *OC8|, 7/-; OC8ID, 6'-.
G.E.C.: GET874 8a; GET873 7’6 “GETIH §a,
2 Av:ulable in matched paies at I/. e
Mullard Diodes: OA70, 2/9; OAT79, 219; OASI 2’9 OA9l, 36,
G.E.C.: GEX34, 373,

CRYSTAL CALIBRATION No. 10. Good condition, tested, with
instruction manual, ONLY 59/6 or ABNEW with three spare valves,
leads. etc. £4.10.0. P.

PCR COMMUNICATIONS RECEIVER

Type PCR. Has selt-contained speaker. Covers 850-2000,
200-550 and 16-50 metres.
ASNEWCONDITION...1ueeeescsecsnsossrssecsosueansnns 6.19.68

Covers 850-2000,
USED (G00d CONAITION) ...\ ioueesrianiriiassanssanreazs £5.19.6

Type PCR-2. Requires external speaker.

TURRET TUNERS Various Makes: 10, 16, 38 Mc/s, 40/ 200-500 and13-50 metres.
EXAMPLE OF TRANSFORMER LIS
L.O.T. o ( CAN c?llJLsd) g
FERGUSON: Ne (Used New) se
103T. 105T wee e ol S so'- 35 SR ORI O
992/4 6/8 ... .. 6979 35/ 60/~ 35/- .,
n /6] 13 (New) (Used) (New) (Used) | Moving Coil Phones.
V4 vT4, V7|... 55/— 35/- 55/= 35/
f . 550 35/~ 55/~ 357~
MURPHY: {(New) (Used) {(Used only)
V214, V240, V250 ... 68/6 35/= 45/~

Carriage (any t;}pe) 10:I[§ Full d(;)t,ans S.A.E. Any mode] fitted

R SUPPLY, guaranteed
C. mmns £2 extra.

muffs and leather-covered headband. With lead and lack plug.
Noise excluding. supremely comtortable, 18/8, post 1/6.

Finest quality Canadian. with Chamois ear-

We now stock The Pocket 4, a neat little job which can be
made for 42/8. (Printed Circuit Version 52/6), and The Goed

REGUNNED CATHODE RAY TUBES
all with 12 months’ Guarantee

ALL MAKES: (2in., £3.15.0; l4in., (4.5 0; 17in., £4.15.0.

ADD: 10/ for 90°, 15/~ for 110° 5/ for Electrostatic Types.

SECONDS, with 12-month Guarantee—-ALL MAKES: 12in.
£2,15.0; l4in., £3.5.0; 17in., £3.15.0.

SECONDS. WNo Guarantee—ALL MAKES: 12in., £1.5.0;
l4in., £1.15.0; 17in., £2.15.0.

10/~ allowance on old tube if in good condition.
HUGE PURCHASE ! Again passed on to you
T/V or coffee tables, veneered in walnut. Complete with 4
screw-on legs. Many other uses. Size: 15 x 18%in. Amazing
offer at only (4/6. P.P. 3/-.

SPECIALLY made cabinets for the REPANCO JOURNEY-

MAN KIT, complete with 3 ohm speaker, dial and knobs.

Well made in wood and covered in Yynide. Colours: Yellow,

White, Red. State second choice. 30/ each. P.P. 3/e,
HURRY WHILE STOCKS LAST!

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE
CURRENT VALVE LIS q
AZ3]1 8/86|ECC84 7/8KT33C 6/-R18 10/- UL44 10/916U4 10/~
B3d 5/8ECC85 7/6]KT38  8/6[3P41 2/3{ULB4 7/3]7C5 8/9
CBL31 18/-|ECH21 12/3 KT81  8/3(3P81 2/3/UU8  14/8|7C8 -
OCH33 12/8|ECH35 ©/-/KT63 6/3(U22 8/6 [UU9 8/3|787 8/9
CL33  10/-|FCH42 7/8(KTW61 5/8|U24 10/~ |UY41 G/I- Y4
D7 3/-|ECHB1 7/6|KTW63 5/8/U25 12/~ |UYB6  6/6]10F1 4/8
DAF91 4/8|ECL80 6/8/L63 2/9,U26 98 (W77 4/-[10C1 10/~
DAFY3 6/8/ECL82 ¢/3|PCC84 7/-1U3s1 U277 8/-|10C2  13/-
DFel  3/3|ECL83 11/9(PCC89 8/8/U3? 18/9 (504 4/9110P13  8/9
DF96 8/8/EF39 4/3
DH63  6/- EF50 1/3|PCF82 7/9{Us2 6/- [5Y3 5/91124aT8  7/3
DH77 4/8 EF80 4/6(PCF86 14/8/U191 9/- (624 10/-(12AT7 4/6
DK91 5/6/EF9L 8/-|PCL82 7/-|U281 9/- [GALS 3/=|124U07 5/6
DK92 7/« EF92 4/-(PCL83 9/9/U282 14/6/6AM6  3/.(12AX7 6/3
DK% 6/9/EFSS 6/3|PCLB4  7/-|U301 17/6 8ATS 5/6/19BG6 14/6
DL91 719 EF36 8/9|PCL35 15/-|U301  22f- 6BG6 12/-|20F2 8/3
DL93 5/9/EF89 6/8/PL33 8/-|UABCB0 8/8 6BWS6  7/6{20L1 12/8
DLO4  6/8|EL33  7/6|/PL3¢ #/9|UAF42 8/-|6CD6 25/6(20PL  9/6
DL98 6/8|EL38 12/-|PL38 14/6/UB41  7/9 |6D2 8/-|20P3  12/-
EABC80 7/3/ EL41 29 PLSL 8/6({UBC41 7/9 [6F1 4/6/20P4  16/8
7/9|ELB4 8/9/PLS2 8/6|UBF89 7/9 |6F12 8/-120P5  14/8
EB4l1 8/8/EM30  8/8[{PL83 6/6|UCC34 12/8 |6F13 ¢
EB91 3/-|EMS81  8/6|PL84 8/8|UCCEs 7/9 [6F14
EBC33 4/8/EM84 9/6/PY31 7/«|UCF80 14/8 |6F15 #/-|30FL1 9/38
EBC4l 7/6/EY51 7/9(PY32 lD/-IUCH?l 12/3 |6F33 6/3(30L1 -
EBFB0 7/6/EY88  7/6|PY80 6/- UCH42 7/~ [6L1 12/-[30P4  10/8
EBF89 8/3|EZ40 8/3|PY8L 8/ UCHSI 8/3 [6L6 8/9(30¥12 5/8
EBL31 20/« EZ41 8/8|PY82 6/-|UCL83 12/6 [6V6 5/-[52KU 10/~
6| EZ80 8/-PYB3 8/-|UF42  3/8 |6L18 8/-153KU  10{-
ECC82 5/6|1QZ32 8/9,PY88 12/-|UL4l 7{-|6L18 12/-[6AKU  8/8
EOCS3  6/31G734 12/6iPZ30 8/-/ULA4S /- |63N7 4/6/185BT 14/-
These are only examples of our valves; if you do not see what vou
require send stamped addressed en velope for special quoration.
We pride ourselves that we can obtain and supply any TV
spare, OUR GIGANTIC STOCKS INCLUDE: Line, Frame
and Sound Output, Line and Frame Blocking, Osc., Trans., and Scan
Coils for any make or model Television. Please ask us for ANY
components you may require we are almost certain to have them.
TERMS: S.A.E. all enguiries. C.W.O. or C.O.D. 3/~ extra.
Postage on Valves, 6d. each, C.R.T.s 126 inc. insurance.

SATISFACTION ASSURED. RETURN POST SERVICE.

Companion (a super job equal to the best). Eaaily constructed

foronly £9.19.8. Gladly demonstrated to callers.

CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martins Lane, London, W.C.2

(9-1 p.m. Thursday)

Shop Hours 9-6 D

TEMple Bar 0645
Open all day Saturdau

@AY This Month’s Bargains
SCREENED CABLES

Screened Microphone Cable, Ist Grade, 9d. yd. 12-Core
Screened Cable, 2/- yd. 10-Core (5 Pairs) Screened Cable,
1/8 yd. All plus 2/- P. & P.

AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K35B Telecon (round) |76 per yard. Post on above
feeder and cable 176 any length.
COPPER WIRE. |4 G., H/D |40ft. |7/-; 70fc. 8/6. P. & P. 2/-.
Other lengths pro rata.
RIBBED GLASS. 3in. aerial insulators, 179 each. P. & P. |/6.
up to 12.
CE&R:’M’;IC FEEDER SPREADERS. é6in. type F.S. 10d. each

/
CERAMIC “T" PIECES. Type A.T. for centre of dipoles,
1'6 each. P. & P. |/-

2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with | x 25in. mast head bracket. PRICE 49/-. P. & P. 3/6.
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low
loss, 118 per yard. P. & P, 2/-, 50 ochm, 300 watt coax, very low
loss, 1'9 yd. P. & P. 2/,

ABSORPTION WAVEMETERS 3.00 to 35.00 Mc/s in 3
switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham Bands marked
on scale. Complete with indicator bulb. A MUST for any
Ham shack. 22/6 post free,

VARIABLE CONDENSERS. All brass with ceramic end
plates and ball race bearings. 50 pF, §/9. 100 pF, 6/6. 160 pF,
7!6. 240 pF, 876, and 300 pF, 976. All fitted with rear extension
for ganging. P, & P. l/-. Also Flexible Couplers, I/- each.
B.l. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12/6 each. P. & P.

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. “P”, 110 Dale End, Blrmingham 4. (CEN 1635)

{No C.Q.D. under £l please.) (By return service.)
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EDDY’S wormn I, TD.
116 ALFRETON ROAD

NOTTINGHAM

NIFE ACCUMULATORS. 1.25 v, size
3 x 22 x §in. 7 amp hrs., weight {3o0zs., 2/6
each. P. & P. 2/-, one only add 9d. per cell.
POCKET RADIO. 2 transistor with
speaker., Compiete with all parts, wiring
dtagram and full instructions, 27/6, Bat-
teries §/-. P, & P. 2/-. .
DIMMER SWITCHES. Ideal for train
speed regulators, 1711, Post |/3.
THROAT MIKES. 2/- ea., Post 10d. Could
be used for electrifying musical inst. etc.

VIBRATORS. |2 volt, 4 pin, 4/11. 6 voit,
4 pin, 8/11. Post 1/6.

GERMANIUM DIODES. 9d. each. 7-
dozen. Post 6

V.H.F. AERIALS 6/11, Post {/-. Easy to
fit. No technical knowledge required.
ACOS CRYSTAL PICK-UPS. Turnover
head (2 sapphire styli) 29711, P. & P. 2/6.
All Above are New and Guaranteed.
New or Surplus VALVES
Guaranteed and Tested by Return Post.

2 OZ4 S/ | 6F1§ 86
PENDD PY8I 611 | 6F33 6/6
7'6 | PY82  6/6 | 615G 219
cic 9/6 | PZ30 96 | 6JSGT 39
CY3l  9/6 | PCC85 9/6 | 6J5m 473
DM70 6/11 | PCL84 1216 | 6J7G 5/-
DF9I  3/6 | PCL8S 12/6 | 6K7G 1111
DF92 376 | PEN36C B/- | 6KBG 56
DK9l 576 | PEN46 5/11 | 6P25 96
DL93  6/- | P6i 36 | 6Q7G s/
DAF9l 4/9 | R19  15/6 | 6SATM 579
EAC9) 419 | SPel 276 | 6SG7TM 419
EB34 16 | TDD4 776 | 6SJ7M 519
EB41  4/1) | TY86F 1116 | 6SL7GT 6/6
EBYI 36 | U26 10/~ | 6SN7GT 4/3
ECC8I 5/3 | U35 916 | 6UAGT 1276
ECC82 5711 | UF4) 8/11 | 6X5G 5/11
ECC8S 6/11 | VP23 66 | 7CS 66
ECH42 7/9 | VTS2  2/6 | 10FI 616
ECL82 9'- | IDS 76 | 10PI3 976
EF36 3. | IL4 36 | 12A6 5/
EF37  4/11 | IRS 56 | 12AH8 1276
EF37A S/11 | IS§ 419 | 12AH7 216
EF39 5011 | T4 36 [ 12K8 1276
EF40 1276 | 3A4 411 | 12AT6 76
EF42 76 | SU4G  4!9 | 12K7 573
EF50 119 | 524G 7'6 | 12Q7  §/3
EF86 9'6 | 6AC7  4/- | 12BH7 1071}
EF9I 36 | 6AU6 1076 | 20DI 8/
EF92 46 | 6A7 10’6 | 20PI 96
EF9S  S/11 | 6AG6 316 | 25A6G  8'-
EL32 6111 | 6BJ6  7/I1 | 25L6GT 8/6
EL38 1276 | 6B8M 7!11 | 30PLI3 136
EL8S 76 | 6BW6 76 | 3524 813
ELSI 416 | 6BW7 76 | 50CD6G
GTIC 4/tl | 6CH6  8'- 2916
HL23DD 6/6 | 6C4 36 | 80 811
KT33C 6’6 | 6CS 419 | 954 16
KT36 976 | 6F| 611 | 955 316
L63 5701 | 6F6M 676 | 956 211
MUI4  7- | 6FI3 &/l
BUILD YOUR OWN

CAR RADIO!

7 Transistors
Long and Med-
ium Waves.
Two watts
output RF
stage and auto-
matic gain
control. (6 or
Supplied with

01 Gns.

12 volts, please state).
full instructions at
Size: 73 x 7{ x 24in,
Speaker 17/11 extra (7 x 4 ellipt.) if

required. Postage and packing 5/-

extra per kit.

ny parcel insured against damage in tran-
sit for only 6d. extra per order. All unin-~
sured parcels at customers risk. Post and
Packing 6d. per valve extra. C.W.O. or
C.O.D. only. C.0.D., charge 3/» extra,
S.A.E. with enquiries.

PRACTICAL WIRELESS 971

RADIO CLEARANCE LTD.

TRADE ENQUIRIES INVITED

The oldest Component Specialists in the Trade

27 TOTTENHAM COURT ROAD, LONDON, W.I.

Telephone: MUSEUM 9188
EST. 30 YRS.

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

“CONTESSA”

IS VOTED BEST OF ALL

A
6-Transistor Superhet Kit—25,000
satisfied customers and still in huge
demand.

The Contessa is the professional
locking set with the professional
performance.

Study these brilliant features which
cannot be found in any other kit—

really  remarkable  2-Band

Waveband coverage of 530 ke/s to 1,620 ke/s and 160 ke/s to 270 ke/s.
Assured reception of at least a dozen stations in daylight!

Large clearly-calihrated station-named dial,

Internal high-gain. Ferrox aerial

$ :1 ratio slow motion tuning.

Fitted with the latest 12,000-line hizh flux loudspeaker,

Power of 410 milliwatts from the single-ended push-puli final stage.
Specially designed aerial matehing coil for use in a CAR.

OnlyI tirst-grade fully guaranteed matched transistors and diodes are
used.

Double tuned IF transformers for maximum gain and Kknife-edged
selectivity,

Fuily drilled printed eircuit panel marked with component numbers.
The two-colour case measures 10 x 74 X 3 in, and Weighs approx. 4 ibs,
when assembled.

Battery lasts 4 months with normal usage.

Book suppiied with detailed assembiy instruections,
circuitry.

Anyone can build this set—everything supplied just a soidering iron
required.

diagrams and

(444 Sttt

Inclusive price for all assoclated components, cabinet and battery, complete
in every detail, or our BUY AS YOU BUILD SCHEME, any parts sold

separately. Send for comprehensive des- £Io I9 6
[ ] L

criptive Manual and Parts List Slb Doéb Ilr;ce
T L T TR R e ad sl o el ca s e as’

And now this is what you have been
eagerly waiting for—

THE “CAPRI”

A MINIATURE

leatures of the famous
grade Mullard transistors and diode are emploved
in a meghly sensitive superhet MW and preset LW
circuit embodying the most modern design practice,

pocket transistor Kit chat
REALLY works, retaining the most atiractive
“Contessa’. SIX nrst-

A special 2{tn, high gauss

loudspeaker provides surprising volume and & personal earpiece socket 18 also

available.

An attractive two-tone plastic case is suppiied in two colours. Ivory/

Red or Ivory/Blue, the {ull constructional detalls being given with eaci set of parts,
The total MEASUREMENTS of the “*Capri™ are 41 x 2§ x 11in.

SEE AND HEAR A WORKING MODELTODAY

Inclusive price for all associated components,
case and const.ructlonasl dyzm%J complet.ebm every

£7.10.0

detail on our BUY BUILD CHEME
Qéquﬁ‘a TS SOLD SEPARATELY. 9 v. babbery plus 2/- P. & Pkg.

STAMPED and ADDRESSED ENVELOPE with any enquiry mealse. But regret

no lists or catalogues—our stocks move too quickly
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business:
CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/,

www americanradiohistorv com
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SOUTHERN RADIO’-S WIRELESS BARGAINS

PORTABLE TEST METERS. (As featured in March issue, pages
1005 to 1010) 0-5000 ohms; 0-60 mA; 0-15 v., 0-3 v., 1276 each.
TRANSMITTER RECEIVERS "Type 38" with 5 valves.
but untested. No guarantee, 25/- each. Post paid.
ATTACHMENTS FOR *“38” TRANSMITTER RECEIVER;
Headphones [5/6; Throat Microphones, 4/6; junctxon
Boxes, 2/6; Aernals, No. I, 29, No. 2, 5/3; Webbmg, 4-;
Haversacks, 5/6; Valves—A.R.P.12 4/6, AT. P.4, 3/6. Set
of five valves, I9’- Postage on each item /6 extra (except valves).

New

NEW MODIFIED
VERSION !

PW’

ATTACHMENTS FOR “i8” TRANSRECEIYER. Head-

phones, 15/6; Microphone 4 1276; Aerials, 5/-; Morse

Key, 6/6; Yalves—A.R.P.12, 4/6, A.T.P.4, 376, A.R.B, 7/6; Set Al i
of six valves, 25/-, Official booklet **18” T.R. Circuits, etc., 6/6 ::l;;si:ed 3

pos® paid. Postage extra {(except valves) 1/6 each item.
QUARTZ CRYSTALS. Types F.T.241/F.T.243 2 pin _}in. spacing.
F.T.241 20 to 38.9 Mc/s (S84th and 72nd Harmonic). F.T.243 5700
to 8650 kc/s (Fundamental), 4/6 each. Lists of available frequencies
on request. Crystal Holders for F.T.241/243, 173, F.T.241/243
Crystals, New but not guaranteed (ideal for using the case or
regrinding). 12/6 per dozen. Post paid.

RETCORDING BLANKS. New l3in., 6/~ each or I5 complete
in Tin, £4,

BOMBSIGHT COMPUTERS.
motors, blowers, etc.

Ex-R.A.F. Wealth of gears.
Ideal for experimenters, £3.12.6, carr. paid.
RESISTANCES. 100 Asstd. Useful values, new. 12/6 per 100.
CONDENSERS. 100 Ass. Mica Elec., Tub., etc, New 15/- per 100.
MORSE PRACTICE SETS. Key with Buzzer on Base, with
battery. 1276, postage 2/-.

LUFBRA HOLE CUTTERS. Adjustable. }in. to 34in., 7/3.
STAR IDENTIFIERS. [-AN. Covers both hemispheres, 5/6.
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move-
ments, 2 neons. New 12/-,

MAGNETS. Strong Bar, 2in. x {in. 176 each.
COMMAND RECEIVERS B.C, 455 6-9 Mc/s.
valves, 47/6 each.

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.

H LITTLE NEWPORT ST.,, LONDON W.C.2. GER. 6653

Complete with 6

£8.19.6

NORCOL LTD.,
Castle Road, Camberiey. Surrey
Phone: Camberley 22760.

6-TRANSISTOR

greater sensitivity  and  all

petfurtnance.

P.M. Speaker.
* Guarameed ﬂrlt
Trausistors,

grade

ALIGNMENT & SERVICING
hundreds of these receivers,

of our kits. Details on request.
Al parts sold separately.

(Free with kit).
the

Every item down

MEDIUN AND LONG WAVE POCKET
SUPERHET

The intest version of this tine perjormer
incorporates improveinents glving even
round

Y 250 mW Push-Pull Output on 2iin.
Matched

+ High Q Internal Ferrite Rod Aenal
% Printed Cir¢uit apd full instructions.

We have tested and aligned many
and are
now affering this service 1o all purchasers

Send  for
illustrated building plans, 1/6 plus post.

last put and bolt is supplied
together with easy to follow, step by
step instructions—no extras to buy.

to

SURPLUS RADIO SUPPLIT

2 LAING’S CORNER, MITCHAM, SURREY

SENb TO-DAY FOR OUR CATALOGUE

400

BARGAINS

At prices below manufacturing cost

Price 1/6 post paid
50.A METERS

by Sangamo Weston 1976 p. and p. 116

SHORT-WAVE
» EQUIPMENT

AND

SHORT-WAVE KITS

Famous for over 25 years for .
S.W. Receivers and Kits of Quality.

H.A.

postage 6d,
B.. 4/8. postage 6d

H.A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10,
satisfied customers—including Tech-
nical Colleges., Hospitals., Public
Schools, Hams, ete.

6/6. postage 6d.

No. 8. 6/-, postage 8d.

Improved designs with Denco coils:

WORLD RADIO AND
TV HANDBOOK 1962

for listeners by Johansen 18/9, postage 1/-.
Guide to Broadcasling Stations 1962, 3/8,

Amateur Radio Call Book 1962 by R, S. G.

Mullard Maintenance Manual, 1962
editlon, 16/~ postage 1/-.
Transistorised Test Equipment and

ssgv vieing Manual by Sinclair. 3/6, postage

Transistor Subminiature Receivers for
the Construeror. 5/-, postage 6d
Using an Oscilloscope by

“Easterling.

Records and Gr.\mophone Equipment by
Bradiey, 8/6, postage 8d.
Brimar Valve and T.V. Tube Manual

UNIVERSAL BOOK CO.

THE PUNCH

YOU NEED!

HOLE PUNCHES
Instant Type

One-vaive Kit, Model *‘C”, Price 25/,
Two-valve Kit, Model “l:" Price 50/-.
New Addition: Model *
Super sensitive "‘All Dry” Receiver.
Special inc. price. Compiete Kit, 77/~
All kits complete with all components,
accessories and full instructions.
Before ordering cali and insbect a
demonstration receiver, or send for
descriptive catalogue and order form.
- -y
POST THISCOUPON NOW! ]
“H.A.C.” SHORT-WAVE PRODUCTS

l ({Dept. TH), 44 01d Bond Street, l
London W,1

ondon
l Please send me FREE and without
| obligation your 1961 literature. l
I NAME coneerviineneeniieeeceenee 1
| ADDRESS.....covveerennrnnnnn. qod I
o, veeebaspesesaraesecses B
1 1

I-—-----—-——J

12 Little Newport Street, London, W.C.2

(adjoining Lisle Street)

TRANSISTORS

RED SPOT 3/-

WHITE SPOT 3/3
XA102, 9/-; OCT0, 6/6; OCTL. 6/6; OCT2,

8/- (matched pair 16/-): OC44. 11/-
10/-. All other types in stock.
(‘R\ST AL DIODES, 1/-; Mullard

OAT70, OA8L. B3/-:Miniaturecondensers
for all transistor sets—.001 mfd
3 mfd. .01 mfd,

., .002
mid, .02 mfd, .04 mtd.
05 mid, all 1/ each. .1 mfd. 1/3: sub
min., 2 'mfd, 8 mid. 2/6. Connecting
wire, 6 colours. 1 vd. each 1/9; 2 vds.
each 2/8.
Resistors: All Values 10% iwatt. 6d. ea.
The New JOURNEYMAN ¢ . Its
amazing; plans etc., 1/6, or send S.A.E.
for lists.
OAKFIELD RADIO

121 MACCLESFIELD ROAD
HAZEL GROVE. STOCKORT, CHESHIRE
MAIL ORDER ONLY

www americanradiohistorv com

27 diameter . .. 516 ea.
Screw-up Type

1" diameter ... 6/8ea.
o D B7G . 12,
H BBA, B9A ... 718 ,,
Me ey - 813,
2, e e weel BITEEN
I’ ” .. 9,6 ”

Postage and packmg I1-
diamieter int. Octal ... 10711 ea.

I3

1 . a3
Vo [ 1"
1. B9G L,
I . s - 2014
237 .. Meter 2718 |

Postage and béckmg 213

Complete set including postage and
packing £7.10.0d.

OLIVER & RANDALL LTD

Dept. 7.

40 Perry Hill, London, S.E.6

Tel.: BECkenham 8262
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23 TOTTENHAM COURT ROAD, LONDON W,
and at 309 EDGWARE ROAD, LONDON W.2

PRACTICAL WIRELESS

Tel: MUSEUM 3451/2
Tel: PADdington 6963

A COMPLETE S8ELF POWERED

FM TUNER
s £4.19.6

tor oniy
This tuner has been desigmed to the
highest possible modern siandards with
all the features found ocly 1n the more
expensive Units and yot still within a
price range that all can afford. No extras
requi

"

plus 4fe
vo& b

STAR FEATURES:

v Permeability Taning,
v Philips P® Tuning Unit.

* Two LF. Stages snd Discrimie
nator,

% OAS81 balanoced diode cutput.

THE TELEFUNKEN

STEREO HI-FI
AMPLIFIER

Uriginal price 18 gns,

s £119.6 -5+

BRIEF SPECIFICATIONS:
“ Power Output 5 waits total (2%
watts per channel),
v Total harmonic distortion less
than 1% 8t 1 watt octpat.
¥ Frequency Response:
30 e/s to 40 Ko/s 2aB,
45 ¢/s 1o 30 Ke/s §d8,

Power Requirements 110, 125,
150, 220, 240 volts A.C,

Piano key selecting.

Presetected tone control.

Size: 121, wide x Bin, deep x
2in, high.

Waeighs 9ibs.

Fimsh: Hammered enamel in

% Absolutely no drift,
% Frequeney ocoverage:
Mols,

% Sensitivity sufficient ‘tor all
norma) wmputs trom Tape Re-
coraers. Pick-ups, Miorophones,
Rad:os,

STAR FEATURE PURCHASE

WE CAN OFFER THE FABULOUS SAVILLE DOUBLE
12 STEREO POWER AMPLIFIER AND MATCHING
SAVILLE 12P CONTROL UNIT FOR ONLY

25 Gns p. & p. 1276. Original Price 49 gns.

®  Brief specifications:
Input sensitivity P.U. 3 and 45 mv, Tape | and 20 mv, Radio 50 mv.
Output 12 watts per channel, 20 watts peak, 2 EL84 push-pull
output per channel.

Controls 6-pos. sel. volume onjoff, bass, treble and balance.
THIS ARTICLE IS BRAND NEW AND GUARANTEED.

CABINETS &
HI-F1 EQUIPMENT

grey/gréen  with gold trim-
mungs. Controls and press
buttons in cream with black,
bine and red lettering.

“ Valve line up: ECC85, 2—EF80,
EZ80 Baotifier,
Adractive full viston maroon and gold Glass Dial, size T x 3in., overzll di;
of Tuner 8 x 7} x Bién.

88-100

Why not convert your battery portable to mains operation
with the COSSOR MU2 BATTERY ELIMINATOR!
This Eliminator is completely assembled and supplied
with 4ft of Mains Lead and Torpedo Type of On/Off Switch.
It is housed in 2 Metal Containers approximately the same
size as the AD35 and BI26 Batteries, and suitable for
receivers using DK96 range values for use on 200-250V
A.C. mains. Size: L.T. Unit 3in. x 2%in. x 13in. H.T. Unit
4in. x 2}in. x 2in. Original price 3 gns. 39/6 plus 2/~

QUR PRICE for a limited period only. P. & P.

TV TUBE RESTORER
EXTRA LIFE, EXTRA BRILLIANCE

PLUGS ON TO YOUR

STOP! LOOK!
TRANSISTORS from 2/6

TV TUBE
YELLOW SPOT A.F. é volt, 2/6 each. ANY SIZE We can supply any _Cabipet
RED SPOTS 3/ each, 3 for 8/6. _ TENTED to your own specification

WHITE SPOTS 3/- elch
YELLOW/GREEN 3/3 each,§3 for 9/,
RED/YELLOW R.F. 5/- each.
SURFACE BARRIER SB30S 9/- each.
XAI0 43 4/6 each, XBI |28 4/« each.
POWER TYPE XCIl4l 10/- each.
Few only G.E.C. Transistors S| A.F. S2 Low
R.F. $3 Output, All one price 2/6 each.
MULLARD TRANSISTORS
OC71 6/6, OC72 8!+, matched pair 16/-,
OC78 8/., OCSI 8/, OC45 107-, OC44 LI/-,
QCi70 IJ’6, QCI17) 146,
DIODES OA70, OA79 or OASI 31., OA9I
or OA95 Miniatures 3/6 each
TRANSISTOR HOI.DERS #/3 each, 3
for 376, BBC -
GERMANIUM DIODES, I/- 3 for 2/6.
MINIATURE TRANSISTOR TRANS-
fORMERS, P-P Driver 4.5 ;: | P-P Output
2:1. Boxed with Spec., 9’6 pair,
CRYSTAL SET COILS DRXI 2/6.
REPANCO DRR2 Dual Range Coils, 4/-.
REACTION CONDENSERS, .000{, 3/-,

.0003 379, .0005, 4/-,
0003 Or ¥
41/3. 1+5 Element, 48/8.

J.B. DILECON TYPE, -0001,
0005 all 4/9 each,
gRYSTAL EARPIECES with Lead and Wa’ut xgg;lanmfg_s iﬁ.a Ele-
men + ement,
I.OW IMP EARPIECES, 8/6. o 1?31191 Ocah'\}nllfl&eb)i and mast
All Parts available for P.W. “Tutor” MINI- w17 Gk L 2 o
o . N F.M, (BAND 2). Loft “H’ 8/-. 3 Ele-
AMP and the “CITIZEN Circuits. ment ‘lolr, 52/8. S/[;)loft 12/% IExt.emal
ALL SENT POST FREE IN U.K. by 8D

26/3. State channel when ordering.
PETHERICK’S 2820, | It

Important! State
Make, Maodel No.
Name and Ad-
dress in Block
Letters Please,

STANDARD MODEL ., 22/8
DE LUXE MODEL .. 30/
Postage 2/6 ewther model.
SINCLAIR ELECTRONICS Dept. P.W.5
18 Newport Court Charing X Rd. WC2
Terms: C.W.0.. C.0.D

ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft, 18/6. External,
S/D, 26/3.

“Grosvenor” £22.1.0

This i3 only one example
taken from, our extensive
range of stock cabinets,
Write tor our NEW 24 page
1ully illustrated catalogue

THE LARGEST RANGE OF CABmETB
THE COUN

LT.V. (BAND 3). 3 Ele-
ment loft array, 24/-
Element, 32/8. Wall
mounting, 3 Element, 33/8.
b Element, 41/3.
(‘()\l'Bll\l-‘l) B.B.C. +

T.V. Loft 143 Element, Equlpment is also our speciality.
SEND TODAY for a free copy of the Lewis
Radio cabinet catalogue—the most come
prehensive ever prepared.

mrudio

100 (P.W.22) Chase Side, Southgate,
London, N.J4. Pal 37339666

C.W.0. or C.0.D. P.P. 2/6. Coaxial cable,
Coaxial plugs. 1/3. Send 6d.

SUPPLIES stamps for illustrated lists.
22 High Street, Bideford, N. Devon K.V.A, ELECTRONICS (Dept.P.W.)

Tel.: Bideford 1217
SAE WITH INQUIRIES PLEASE 3B, Godstone Road, Kenley, Surrey.
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RABDIO BOOKS

NEW PICTORIAL APPROACIH TO

LEARNING

BASIC ELECTRICILY, j parts.
BASIC ELEC l‘ROI\ICb, b DArts.

The Complete Set sent on payment of

rst instalment.

WILILL YOU PAY
ONLY 2/6 PER WEEK

Write for FREE Illustrated Prospectus
qiving details of instaiment plan.

RADIO, TELI‘\ ISION  AND  LLLC-
TRONIC DATA BOOl\ 4/~

E\TRA EQUIPMENT Y0UR
PE RECORDER. Describes Mixer-

ampliﬂer Monitor-amplifier, Programme
meter etc. 8/6.
PRACTICAL TRANSISTOR AUDIO

AMPLIFIERS for home constructor 4/~
HI-F1 TRRANSISTOR FM TUNER. 4/-
T. R.ANSISI‘O[{ CIRCUITS for Radio Con-
rolled models. Howard Boys. 8/-,

SUPER SI NSITIVE TRANSISTORIS
POCKET RADIO, 4/-.
INTERNATIONAL St &l‘l()\ LIST 3/-.
TRANSISTOR CIRCUITS Nos, 1, 2. 3, 4.
3/~ each. Each booi gives instruction for
bullding ten different Transistor Units,
COIL Dhsl(.-N AND C()\\"l‘l{UC’ll()J\

NUAL. 5/6.
HI-FI TAPE RECORD 3/
ONE VALVE RECEIY Ll(s. TWO VALVE
RECEIVERS. THREE VALVE RE
CEIVERS. FOUR VALVE RECEIVE l(\,
e each Each book gives full compre-
nsive instructions, diagram, etc.
BOY'S BO()I\ OF CRYSTAL SETS, 12
flerent circuits mllv iliustrated, 3/-
HOW TO (-ET THE BEST ()U FYOUR
APE RECORDER. By Guy, 9/-.
HIGH FIDELITY LOUDSPEAKLR
ENCLOSURES, 5/8.
TRANSISTOR SUPERHET RECEIVERS
Inciudes circuit diagrams of 50 different

Receivers. 8/-,
40 CIRCUITS USING Gll;:ﬁ)“[\\lgl‘ﬁi
RADIO VALVE DATA (Wireless World)
7th edition. 7/-.

BRIMAR VALVE MANUAL YNo. s
GUIDE TO BROADCASTING ST ~\TIO‘ S
(Wi 1re1ess World) 12th edition. 4/-,
MULLARD RLFE NCE MANUAL OF
TR-L\ TOR CIRCUITS. 13/6.
ELECTRONIC NOVELTIES. Bradley 5/8.
ELECTRONIC GADGI'TS. Bradley 4/-
RADIO CONTROL OF MODELS., By

Sommerhofi 5/6.
SERVICING TRANSISTOR R LLFI\

S
tit. 6/6.
USING AN OSCILLOSCOPE. '7/ 3
BEGINNERS GUIDLE TO RADIO. Camm.
New and Revised Edition. 8/6.
RADIO TEST GEAR MANUAL 3/-
TRANSISTOR SUB-MINIATURL RE-
CLEIVERS MANU AL 5/6.
RADlO SERVICING. By Patchett.
ol. 1. Basic Electro-Teehnolozy 5/8.
\ol 11. Intermediate Radio Theory
Vol. 111. Final Radio Theory. 6/6.
Vvol1y. Fault Findine 5/8.
All ahove titlrs ineclude postage.
SEND STAMP FOR LISTS

SELRAY BOOK CO.

60 HAYES HILL. HAYES, BROMLEY
KENT. Tel, HURstway 1818

/-

" 18,000 O.P.V.
MULTIMETER KIT

Ranges 0-0.25 and 2.5 V DC: 10, 25, 100, 250,
500, 1000 V AC, DC, and output volts; Ohms
100 ohms to 10 Meg. {two ranges}; 0.25, 2.5, 25,
250 mA DC (2.5A range 4/- extra). Kit com-
prises new 3 x 2f§in. Weston 0-50 microamps
m.c. meter. all 1% multipliers, 1% ready
adjusted shunts, padding resistor admsted
for each meter. 3 other resistors, 1 con-
denser, meter rec., knobs, switches, sockets,
pots, circuit, instructions. wiring diag.
scale (ohms. dB, uF. mA & V. 10V AC scales)
i.e. everything except case and battery.
Detalls of 200 pF—0.5uF range. Price 69/11,
ost free. Circuit, scale etc. 9d. frée with
{t. 0-50uA meter as above, with circuit,
etc. 25/- post 1/6.  Multimeter scale fitted
Lo meter 2/6 extra.
1% High anlnllly Resistors.

PLANET INSTRUMENT CO.

25 DOMINION AVE., LEEDS, 7

S.A.E. list. |

PRACTICAL WIRELESS

POCKET RADIO
ASTOUNDING RESULTS
Covers medium and long waves.
No aerial or earth required.
Yery compact; personal earphone.
ALL PARTS 59/6, plus post 2/-.

Write for details (3d. stamp) before you
buy elsewhere.

Red Spot Transis:ors 273, White Spot 2/3;
Bargain se 6 Ediswan Transistors
(1-XA102, Z—XAIOI 1-XB103, 2-XCI01)
and Diode for Superhet, 39/6. All parts
"“P.W." Pocket Superhet {Muillard transis-
tors), £8.5.0; Sub-min. Electrolytics 2, 4,
8, 10, 16 mid, 2/-; 50, 100 mfd, 2/9. M.C.
Earpiece (used as speaker), 5/-; Mullard,
OC71,6/-; OC727'6; OC44 916; OC45 9/-.
Silicon Rectifier bargain 70 p.i.v. 3 amp.,
3/3; Westalite Contact Rectifier 250 v.,
60 mA, 7'6; Transformer 250-0-250 v., 6 v.
and S v., 15/-; Packard Bell Amplifiers, new
12'6; Garrard Portable Record Player,
cabinet, battery turntable 45 r.p.m. and
P.U.; takes trans. amplifier, £3.10.0, plus
carr. 3/9. Real bargain. Limited quantity.
TERMS.—C.W.0O. Post extra, excess
refunded. Qur Reflex Rx., best 2-transis-
tor Receiver. Send 10d. stamps for notes.

MOORE’S EXPERIMENTAL SUPPLIES
8 & 10 Granville Street, Sheffield 2
Tel.: 2746)

2 METRES!

The thrills of 144 Mc/s can now be
yours for only 39/8, comblete Kit!
Tunable range 150-100 Mec/s, simpli-
fled consbrucﬂon. etc., write today
for descriptive literature, also if a
newcomer-beginner to Amateur
Radio. ask for free copy of the world~
famous ‘‘Globe-King'' Kkits and re-
ceivers—stamp to cover postage
costs appreciated. Write now to
makers:

JOHNSONS (Radio)

f

l
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February, 1962
PADGETTS RADIO STORE

4 MEADOW LANE, LEEDS 11
Phone: Cleckheaton 2866.

SCRi22, RX and TX. Less valves and
crystals, otherwise complete, 15/-, carriage
7/6. Receiver only 7/6, carriage 5/-.

Complete TV Chassls. For spares less
valves, 12in., fonr for 10/-, carriage 5/-. 14in.
chassis, four for 15/-, carriage 7/6.

TV Tubes Regunned, 12 monthsguarantee.
Old glass not required. 12, 14, 15, 16 and ltm
f\ﬂy l/’lgake all one price, £3.15.0., Carr.
ne. 7/6.

Perfect Reclaimed Tuhes. 8ix months
guarantee. 12in. 17/-. 14in. Mutlard only
£1.10.0. carriage and insurance 7/6.

.M. Speakers. All perfect,, removed from
TV sets. 3 ohms coil. odman, Pmllms
Rola, R. and A, etc. 5in. 6/6 6in, 4/-, 8 x 4n.
5/~ 7% 48/-. Bin. 8/~ Post 2/6 extra.

Crystal Diodes. Now only 6d. post 3d. 5/
doz. post free.

NEW VALVES, Ex-units. All post free,
6K7 2/-, GXa 4/-. 6V6 3/- 6V6GT 4/-, 6AQS 3/6,
6C4 2/-, KT83 4/-, DHE3 4/-, EFS1 1/9, E191
1/9. EF92 1/9 EF50 1/6 8/~ doz. VR150/30 4/-,
1S4 2/-, 5U4 4/8. 954 1/6. EB91 1/8, 9001 9d.,
5/- doz. DLSIO0 1/-, 6/- doz. VR50/VRa2 8d..
4/8 doz. Valves removed tfrom TV sets.
Tested on a Mullard Valve Tester, and are
100% as new. They carry a 3 months’
unconditional guarantee.

EF80 1/8. 10/- per doz. EF80, Grade 2. 8d.,
4{- per doz.

CL80  4/6 | 6G6 2/8 | U2 5/-
ECC82 5/~ | 6Y6 2/~ | U281 5/-
EL38  4/8 | 6LD20 5/~ | U329 5/
EY51  4/- | 6SN7  ¢/9 | KT8  5/-
EBF80 4/8 | 1002 9)- | PL81 5/
EBO1 1/- | 10FL g/-  PYSL  5/-
EF91 1/- | or 15/ doz. | PL82  5/-
55,2951 E" 0P14  5/- | PYSC 5/

- | 10P13  5/- | PL38 5/-
g;‘fﬂ g{: 20D1 3/- | PZ30 5/
eFia 5. 1 20P1 5/~ | B36 4/8
EF14 5/~ | 20L1 5/- | N37 5/-
6587 2/- | 185BT  g/8 | L63 3/ -

TV Converters less valves and knobs,
Colls fitted 2 and 10. Ekco, Ultra, Marconi,
ete. 2/8, 2/- post.

Cyktion Converters. Complete with valves
tlaéxd knobs, 25/-, post 2/-. Colls fitted 2 and

Tube Unit with 3in. tube, valves and A.C,
meains transformer, this will make a good
scope. These units are not new, but
condltlon good. £2.5.0. Carriage 8/6.

St. Martins Gate, Worcester Smait Speaker Transformer ex TV chassis,
1/6. Post 1/3. Doz. lots 15/- post iree.
Ee———— 199
NEW REPANCO EXTENSION
TRANSISTOR o 1deal for Kiichen, bed.
om etc. o polished
TRA NSFORM ERS cabinet with 8in. speaker and lead. Carr. 4/3.
8/8. 6in. and 7 x 4ins.
Type TT45 Push Pull Driver SPEAKE,BS Ex. manufacturers sal-
. yaze, P. & P. 3/3. Elliptical 15/9. Brand New.
Ratio 4:5:1 +1 x 4 and ﬂlx Sine. Blot type. 2 .aPyll‘x/.;.
Tmistare 16/9 i s
Type TT46 Push Pull Output - “r; .
Ratio 4-+4:1 18’9 soLoering 1RrON
3 o
Type TT49 lnterstage lightweight applﬁniﬂl:ogang(ag“;:e g:ﬂ:(‘iicsmle?:
i 4.5 while hot. In vi , with lead lug.
Rano 4 5| Ca;r?FaEE.u vinyl bag, with lead apnd plug.
All  with High Permeability 15 . T u B Es

Nickel Iron Cores
r . 37 5”7 14
Size: 2" x " x ¥

5" Each
Radio Experir[lgntal Products

33 MUCH PARK STREET,
COVENTRY

31/74, 124, 153, Ex-rental stock. Guaranteed
working. Carr. B-.

35, 14EP4—36/24. Ex-rentai replace-

meuts, guaranteed working. Carr, 5/-,
VALVER 8d. AD1. 6D2, 6F12. 6F13, 6F14,
6F15, 8D3, 9D2, 13D2, 78, D77, D152, EASO,
EB91, ECC81, Post 1—3d, 6-—1/8. Many more,

P. P. COMPONENTS LTD.
623 Romford Road. Manor Park, E.12.

MAIL ORDER ONLY
8tamp for FREE catalogue.
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D.C, SUPPLY KIT. 12 v, 1 a. consisting
of a partially drilled metal case, mains
trans,, . W, Bridge Rectlifier, 2 tusehoiders
and (uses, Chanye Direction switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable tor Klectric

. Limjted number available at 33/9.

© SELENIUM RECTIFIERS
F.W. BRIDGE
8/12v. 1a...3/11 150 v.

8/i2v. 8a...15/3
6/12v.10a. .. 25/9
6/12v.16a. ., 35/9
4v.3a ,.14/9

250 v. 250 m.a. .. 11/9
CONTACY COOLED
250 v, 80 m a. H W.
gy &

(Brldge) 8/11

B.S.R. MONARDECK TAPEDECKS

Speed 3Hn. r sec. ngh quallity record-

ing heads, 2 .8, C 5-,

ER 0I" BRAVD NEW
MA TRAl\sl‘il‘Ollb. TS1 Audio

lots of chrse 8/11: TS7 R.F. three for 14/9.

EX, GOVT, CASES. Size 14-10iin. high
Well ventllated, black crackle finished,
undrllled cover IDEAL FOR BATTERY

CHARGER OR INSTRUMENT CASE OR
CQVER COULD BE USED FOR AMPLI-
FIER. Ouly 9/9, plus 2/- postage.

LINEAR ’IREM()LOIPRE-AMP UNIT
Type TPU/1, with 3 controls. volume,
amplitude and frequency. laputs tor

itar and microphone. Requires power
supply of 250 v. 10 m.a, and 6.3 v, 1 a.,
avallable from any R.S.C. or LINEAR
amplifier. The unit 1s merely connected
t0 normal input socket ot hi-fi amplifier

or Guitar amplifier. Only 5§ gns.

R.S.C. GRAM. AMPLIFIER KIT. 3
watts output. Negative teedback. Controls
Vol. Tone and Switch. Mains operation
200-250 v. A.C. Fully isolated chassis.
Circuit ete,, supniied. Only_:q.'_rz‘ 2. Cair. 39,

HI-F1 16 WATT AMPLIFIERS

Brand new. Manufacturer's discontinued
line. Fitted latest Mullard valves. Dual
inputs for "'mike” and gram., etc. Bass
and Treble Controls, High sensitivity and
quality. Output for 3 ohm or 15 o

speaker. For 230-250 v. A.C.
Carriage 7/6. £7' I 9'6
l'(ll{lAbll E TRANSISTOR RADIO

DESIGN with 7 x 41n. loudspeaker and Car
Aerial Socket, Attractively designed and
covered cabinet size 8 x 10¢ x 3in. Gold
dials with revolving persbex covers. M.
and L, wavebands. Six first grade Brimar
Transistors and Printed circuit. Easy to
foilow {nstructions and diagrams. 2/6,
Total cost ot parts only £9.19.6, carr. 3/9.
Demonstration models at all branches.
STORISED GRAM
Qutput 1 watt, for 3 ohm
Kdiswan XBI113,
Sultable for any
Only B,

R.S.C. TRA)
AMPLIFIER,
speaker. Transistors
XB113, XCI01A, XCI01A
normal crystal pick-uj.
MULTI-METERNS,
(Aln Al0. Basic Meter sensitivity 155
micro-amps. A.C. and D.C. ranges £4.17.6.
CABY [0, Sensmvxty up to 10,000 ohms
per volt. A.C. and D.

S.A.E. will brln - leafloLs On Al0 or B0,
RELAYS. Carpenr.ers' Type. Polarised
2 times 4,500 turns at 1.685 ohms, 13/9.
Minlature Type G.E.C. 6§70 Sealed. wire

ends, 4 ¢jovers, platinum M1045, 12/9.

3 AL  OFFER  EX. GOVERN-
E? SELENIUM RECTIFIERS.

12 v, 15 &mp. with large square cooling

fins. 19/9 each.

EX. GOVT. SMO()TIIING CHOKES.
200 mA, 3-5 H, 50 ohms, Parmeko 8/9;
100 mA, 5 100 ohms 3/11. 150 maA.
10 H. 50’ohms g/g; 80 mA, 20 H, 900 ohms
5/9‘ 120 mA. 12 H, 100 ohms 8/9; 50 mA,

50 H, 1,000 ohms 6/9: 100 mA, 10 H, 100
ohms 6/8: 60 mA, 5-10 H, 250 ohms £/11.

EX. GOVT,. MAINS TRANSFORMERS
Primaries 200-250 v, 50 c.p.8. A.C,
250v. 60mA 6.3v. 22 . oo .. 119

250-0-250v. 60mA 6.3v. . 12/9
270-0-275v. 100mA 6,3v. 7a. 5v. 3a 22/
300-0- . 60m 12/11

3.500v., 5mA 2v. Za . ..
40-45-50v., 300mA 6.3v. 3a
12v. 20a. (carr. 1/6) . .

EX. GOVERNMENT ACCUMUILA-
TORS. Size 7§ x 4 x 2in,, 2v. 16 A.H., brand
new, 6/9 ea.. 3 tor 15/6.

6.3v. 2a :
300-0-300v. 100mA 6.3v. 28 57. 28 .

(]

Q0 0T
=2

D -1

R.S.C. BABY ALARM or INTER-
COMM. KIT. Complete set of parte with
dlagrams, etc. Master Unit housed In
veneered wainut cabinet. High sensi-
tivity. For 200-250v. A.C. mains. Fully
isolated. Only 79/6, carr. 5/-~. Or assem-
bled ready for use £5.15.0.

COMPLETE POWLR PACK KIT, 19/11-
Consisting of Mains Trans..Metal Rectifier
Double electrolytic, smoothin? choke,
chassis and circuit. For 200-250v. A.C.
mains. Outputs 250v. 60mA. 6.3v. 2a.

R.8.C. POWER PACK, 39/9. Louvred
metal ocase only 8 x 54 x 2¢ins. Stove
enamelled, For 200-250v. A.C. L:3)
Qutput at 4 piln plug
60 mA, fully smoothed and 6.3v. 2a. Buit-
able tor power requirements of almost
any Pre-amp or Radio Tuner.

LL:
51 Saville St.

R.S.C.

{Manchester)
td. please,

Personal Shoppers to: LIVERPOOL:

U, 78 Dale &t.. 2, 58 Morley 8¢,
(8 ming. trom Lime St
or Exchange Etations)
MAIL ORDERS to: 29-31 Moortield Road. Leeds 12, TLBMS C.W.0. or C.0.D, No C.0.D. under £}, Postage 1[9 em
3/3 extra, under £5. Open 9 to 6, Weda, ontil 1 p.m. except Manchester, ocpen all week. Trade supplied. B.AE. wi engq

BRADFORD:

(nhove Alhumhn

MANCHESTER: LEEDS:
8-10 Brown St. 5-7 County (Meeos)
(Market St.) Arcade, Briggate,

under 28
uiries

The NEW ‘SAVOY’

4- TRANSISTOR
POCKET RADIO

WITH MOVING COIL SPEAKER
ABSOLUTELY NO SOLDERING

NO
DRILLING

4

NO AERIAL
REQUIRED
4-Transistors and 2 dlodes; 5-stage
reflex circuit; push-pull output;
size 5} x 3 x 14in.; full medium wave;

limple nntmc ons and assembly tool
provide

Plus battery 2/- extra
95/- Postage and packing 3/«

All parts sold separately
(PW) SAVOY ELECTRONICS LTD,

15 Mnl(den Lane, Strand, London W.C.2

Back of Adelphi Tbealre)
38/-

RES/CAP. BRIDGE _=¢/-,,

Checks all types of resistors, condensers
6 RANGES
Bulit in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (DEPT. uP)
Raleigh Mews, Raleigh Street, Notti

FIRST-CLASS
RADIO COURSES
GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how.

— ™ ™FREE GUIDE™ =™ =
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.I.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert,
of Educ. London B.Sc. (Eng ),l
A.M.I.P.E. A.M.I.Mech.E.,
Draughtsmanship (all branches) l
etc,, together with particulars ofl

our remarkable Guarantee of
SUCCESS OR NO FEEI
Write now for your copy of th:sl
invaluable publication. It _may well
preve to be the turning point in your
- career. i
FOUNDED 1885—OVER
= o = 150,000 SUCCESSESum e of

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461), 148 HOLBORN
LONDON, E.C.I

S. Africa: P.O. Box 8417, Jo'burg.
Australia: P.O. Box 4570, Melbourne.

3-TRANSISTOR
POCKET RADIO

WITH MINJIATURE LOUDSPEAKER
ABSOLUTELY NO SOLDERING

REQUIRED

39/6-z:.-
pearabce,

Simple inatructiona.
B Built in ap evening. No
g driling. No soldering.
Complete in every detail.
Receives entire broad-
cast band. Aerial re-
quired b certain areas.
Pocket sise 431x2{xljin.

Or the more powerful
SAVOY SUPER 3
g oot s D0 | B
ALL PARTS 8OLD SEPARATELY
Battery 1/- extra. P. & P, 2/-,
(PW) SAYOY ELECTRONICS LTD.

1S Maiden Lane, Strand, London W.C2.
(Back of Adelph1 Theatre)

JAMES H. MARTIN & CO.
Radio & Television Component Service
Finsthwaite, Newby Bridge
Ulverston, Lancs.

Lists available. Inland 3d, stamp only
Overseas, airmail 5/- refundable.
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Inc,
Battery

£9.19.6 ;:fé 206

AVO-7 MULTIMETER

o - Famous AVO
. Multimeter.
\| Reconditioned
land fully
" Guaranteed.

Supplied with
batteries, test
leads, instruc-
tions. At the
NEW LOW
PRICE

£11.10.0,

6-TRANSISTOR MEDIUM &
LONG WAVE POCKET RADIO

Size 23 x 4% x l&in.

Quality Push-Pull Speaker Qutput.
Guaranteed for |12 months.

Phone and Tape Sockets.

Carrying Case.

ALL BRITISH DESIGN
CONSTRUCTION

AND |

Attractive Two-tone Moulded Cabinet.
Very sensitive. Ideal present for any

Reg. Post 5’ b

occasion. Built and Ready to Use.

@® LEATHER CASE 30/- EXTRA @
-
*
¢
'
'
¥
= ¢
CrysTaL
LAPEL ¥ 4000 Ohm
MICROPHONE Headphones

Ideal for portable
tape recording, etc.
1776. P.P. 1/-.

Lightweightvery

sensitive.
! 12/6.  P.P. I/-,

RECORD PLAYER
AMPLIFIER

@ 2-watt output.
@ Ready built with Valves and 8 x 5

Speaker, Tone and Volume controls.
Printed circuit.

1 751« pp. 2.

b |deal for Portable Record Player.

4 @ UAB 4speed Record Changer, ideal
¥ for above. £6.19.6. P.P. 3/6.

=

STEREO AMPLIFIER

| BARGAIN OFFER |

@ 2 watts per channel.

¥ @ Full tone, balance and volume
controls.

¥ @ Complete with sockets,
9716 r.p. 26

Suitable Speakers, 9 x Sin., 4976 pair.
UAI4 Stereo Deck, €8.19.6. P.P. 3/6.

READY BUILT AND TESTED

dials, etc

MODEL TEIO

POCKET TESTER

|1 Volt-Ohm-Milliameter ¥ Size
| 4x3ixt2in. Over 20 Scales.

POCKET 1IRON
+ Pocket Soldering Iron,
220/250 v. A.C./D.C. 30
watts, complete with
mains plug, case, etc.

' 10,000 ohms [volt I

Handle unscrews to cover

Battery and

£5.19.6 P.P. I'6

Guaranteed.
Also Model 100H 20,000 ohms/volt.

PLETE RANGE OF METERS.

Price, inclusive of Test Prods,
instructions.

Top Quality Meter—Fully

Same size
SEND FOR DETAILS OF COM- | £6.19.6 p.p. 16,

18/6. P.P. 1/-

Telephone Adaptor
% Ideal for recording
telephone conversations.
Supplied with screened
cable.
sucker.

Fitted rubber

[}
element, enabling iron to
be carried in pocket.
t 14/-. P.P. 9d.

PRICES DOWN

CRYSTAL MICROPHONES
FULLY GUARANTEED

ACOS 39-l. Stick Microphone
with screened cable and stand
(list 5 gns.), 32/6, P.P. 1/6. ¥
ACOS 40 Desk Microphone
with screened cable and built-in
stand (list 50/-), 15/, P.P. 16,
ACOS 45 Hand Microphone
with screened lead, very sensi-
tive, 25/, P.P, 176.

100 C Suck Mlcrophone with
muting switch and screened
cabte, detachable desk stand,
cord, etc. 39/6. P.P. |76,

| WATT TRANSISTOR AMPLIFIER
Y% EMI 4-Transistor Amplifier with
speaker, tone and volume controls. Ready
assembled for use with crystal pick ups.
7% to 9 volt operated. 89/6. P.P. 176,
BATTERY RECORD PLAYER

Y 6—74 volt Garrard Turntable with
crystal pick-up. Plays 45 r.p.m. Ideal for
above amplifier. . 65/-. P.P. l/6.

3-TRANSISTOR AND DIODE

PERSONAL POGKET RADIO
Quality Out-
put on Person.
al Earphone.
A simple to build
tocal station
radio with per-

sonal earphone
output. Built-in
Ferrite  Aerial

ALL PARTS
37/6 pp. 176

and Battery last-
ing 9 months.

Size 43 x3x lLin.

BABY SITTER Q

ALL TRAN-
SISTOR
BABY OR
INYALID’
ALARM

NOW HOUSED IN ATTRACTIVE GOLD

HAMMER FINISH PORTABLE CABINET

Battery operated, push-pull, 400MW

output. Low impedance microphone en-

ables unit to be used up to 200 yards.

Output on quality speaker.

Y GUARANTEED for 12 MONTHS and
100% SAFE.

*Mlcrophone is placed within 10ft. of
baby; twin flex is taken to amplifier
unit and placed in any room required.
COMPLETELY BUILT & TESTED.

£5.10.0 p.p. 216

Y% Used Aii Night, Every Night

Battery Life 3 to 4 months.

E Transistor 2-Way Intercomm
' b

10 Gns.

Unit Sizes 3% x |} x 34in. (Approx.)
@ 2-way Talking.
@ Internal Buzzing System
@ Full Volume Control
@ Long Life Built-in Battery

Built-in 24in. Speakers housed in attrac-
tive moulded cabinets.  Supplied in
presentation carton. Complete with

Battery and 60 ft. wire.
@ Fully Guaranteed and Tested @
S i

I SPECIAL OFFER I

COMPLETE SET OF PARTS FOR
“P.W.” CITIZEN AS PER DEC./
JAN. EDITIONS OF “PRACTI-
CAL WIRELESS.”

7916 re. 16

I

TRANSISTORS
tr) e T Tl
Enqi}'rei:ys Puzcl’::;ned 3/6

SEND FOR LATEST PRICE

1st GRADE—FULLY GUARANTEED

MiNI-AMP AS P
OF ‘''PRACTIC
WIRELESS™

65/~ p.p. 116

Y Suitable Battery Record
176,

LISTS Player 65/-. P.P.

COMPLETE SET OF
PARTS FOR 4P WE.;"
NOVEMBER EDITION
1' AL

Henry’s Radio Ltd

LONDON W.2

5 HARROW ROAD -

OPEN
Telephone PADdington 1008/9.

Opposite Edgware Road Tube Station
MON. to SAT. 9-6, THURS.

OUR SPECIALITIES
Transistors, Valves,
Quartz,Crystals,Compon-
entsat Competitlve Prices.

| o’clock

| PLEASE TURN TO BACK PAGE |

Let us quote for your

circuit.

www americanradiohistorv com
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PRACTICAL WIRELESS iii

Practical Wireless

—BLUEPRINT

LL OF these blueprints are drawn full-size and

although the containing descriptions

of these sets are now out of print. constructional

details are available free with each blueprint except for

the PW Monophonic Electronic Organ and the PW
Roadfarer.

issues

The Index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.

Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptable) to

Title Numiber Price
CRYSTAL SETS
Junior Crystal Sct .. PW94 2/-
Dual-wave Crystal Diode PW9s 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Three PW97 3/6
Modern Two-valver PW98 3/6
SUPERHETS
A.C. Band-pass Three PW99 4/-
A.C. Coronet-4 PW100 4/-
A.C./D.C. Coronet PW101 4/-
The PW Pocket Superhet . . X 5/-
MISCELLANEOUS
The PW 3-speed Autogram .. 8/-
The PW Monophonic Electronic
Organ o — 8/-
(No constructional df/alls are awulab[e with this blueprint)
The PW Roadfarer .. — 5/-
(No construciional details are amllable with this blueprint)
TELEVISION
The PT Band III converter . 1/6

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. London. W.C.2,

SERVICE—

PRACTICAL WIRELESS, Blueprint Dept.,
Newnes, Ltd.,
London, W.C.2

George
Tower House, Southampton Street,

L R

SPECIAL NOTE

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.

Title Number Price
A.C. Fury Four PW20 2/6
Experimenter’s Short Wave PW30a 2/6
Midget Short Wave Two .. PW38a 2/6
Band-Spread Three (Battery) PWe68 2/6
Crystal Receiver PW71 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. One-valver PW8S8 2/6
Pyramid One-valver PWY3 2/6
BBC Special One-valver AW387 2/6
A One-Valver for America AW429 2/6
Short-Wave World Beater. . AW436 3/6
Standard Four Valve S.W. WM383 3/6
Enthusiast’s Power Amplifier WM387 3/6
Standard Four Valve WM391 3/6
Listener’s 5-Watt Amplifier WM392 3/6

QUERY COUFPON

K
This coupon is available until 7th February, 1962, !
and must accompany all queries in accordance |
with the notice on our “Letters to the Editor’ |}

page.
PRACTICAL WIRELESS, FEBRUARY, 1962

Lo o o o o o o e o e e e e e o e o e

e s wes WS wes mm

and
printed in England by WATMOQUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON &
GOTCH (A/sia), Ltd., South Africa and Rhodesla; CENTRAL NEWS AGENCY, LTD. Subscripiion rate including postage for one vear:
Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office for the Canadlan Magazine Post.
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* RANGER 3 %

NO EXTERNAL AERIAL OR

EARTH—3-TRANSISTOR and
2 DIODES

Personal  Pocket
Radio with 5 stages
giving clear recep-
tion on medium
wave, amateur top
band and shipping.
No station overlap.

@ Easy to
instructions with
pictorial  layout
free on request.

Size 43 x 3 x 1{in.

All
Components

7916 pr. 116

Everything
Supplied

@ Reception of
Radio Luxem-
bourg guaran-
teed.

follow §

[

THE

“CAPRI”
POCKET
SIX

A
Size only

ANNOUNCING A COMPLETELY NEW 6-TRANSISTOR
POCKET SUPERHET RADIO

RADIO GIVING OUTSTANDING RESULTS
& Fully Descriptive Leaflets on request @

Y% Full medium wave tuning—

preset light on long wave.

Y 6 Mullard transistors and diode.

¥ Push-pull cutput.

Y Printed circuit construction.

Y High flux speaker.

¥ Fitted earphone/record socket.

Y Moulded two-tone cabinet with
mesh grille.

REMARKABLE EASY TO BUILD POCKET

45 x 22 x ljin.
REALLY ’
POCKET SIZE @

TOTAL COST OF
ALL PARTS

£7.10.0%;:

Battery 2/6 extra

Size 84 x 64 x 3fin.

“TRANSFIVE” PORTABLE
MEDIUM AND LONG WAVE
PORTABLE RADIO
© 325mW  Pu:h-Pull
5-inch Speaksr.

@ Pictorial Building Plans.

8 Easy to Build Printed Circuit.
Carded Components.

@ 5 Mullard Transistors and diode.

AFTER SAH.EdS SERVICE
an
FULLY GUARANTEED

POCKET LOU

Qutput on

@© Plainly marked

@ lllustrated Plans.

@ Full coverage on
Medium and Long wave-
bands. Excellent quality
with full station separa-
tion. Car aerial socket.

TOTAL COST OF ALL PARTS

6.19.6 r.r. 26
NO EXTRAS TO BUY

separation. Fitted

@ BUILDING PLANS & PRICES FREE ON REQUEST @ ®

“W 7

MEDIUM AND LONG WAVE 3

RADIO
& 250mW Push-Pull Output.

Board and Carded Components. §
@ 5 Mullard Transistors and diode.

A new printed circuit
design fully tunable on
both wavebands. Guaran-
teed reception of Con-
tinental and local stations
including Luxembourg,
anywherewith full station

Aerial & Earpiece Sockets

DSPEAKER

Printed Circuit

Size 5§ x 3 x Hin.
TOTAL COST OF ALL PARTS
£5.10.0 r.p. 2
NO EXTRAS TO BUY

VERY EASY TO BUILD AND USE.
After Sales Service and Guarantee
All Parts Sold Separately

Car

lllustrated Instructions FREE ON REQUEST @

P.W.-6 SUPERHET

Now available the modified version of the
previously advertised P.W.-6 Transistor
Medium and Long Wave Superhet.
Cabinet Size now 5% x 3} x 2in.

ALL PARTS SOLD SEPARATELY
@® DETAILS ON REQUEST

TOTAL COST OF ALL PARTS

8.10.0 rr. 2.

TRANSISTOR PORTABLE
TAPE RECORDER

Quality Reproduction
Speaker.
Fast Rewind—Full Volume Control.

on Built-in

% RANGER 2

*

All Parts =
59/6
P.P. 16

PERSONAL POCKET RADIO
Two Transistor Two Diode fully

3/4 WATT 4 TRANSISTOR
AMPLIFIER

® | wate peak
output.

+3db 70c¢/s
to 12 kefs.

Output to 3
ohm speaker.

490 9000

tunable over medium waves. Good 9 volt oper-
reception of Radio Luxembourg. Size Built and Tested ated.
43 x 3 x |in. No extras to buy.
© PICTORIAL PLANS AND 6916 r.ar. 1’6 | Details on
DETAILS FREE ON REQUEST request.
DETAILS A printed circuit high gain amplifier size
. g . . 4 x 23 x §in. using Mullard OC71/0OC8ID
High “Q" Internal Ferrite Aerial. and 2-OC8I Transistors. ldeal for Inter-

Car Radio Adaptation and AVC
“Hi-Fi"" Quality Speaker.

Slow Motion Fingertip Tuning with
Station names clearly marked.
425mW Push-Pull Qutput.

6 “Top-Grade' Ediswan Transistors.
New Type Printed Circuit with all
components marked.

® Full Medium and Long Wave Tuning.

TOTAL COST OF AtL PARTS

£10.19.6 P.r. 3%

® NO EXTRAS TO BUY @

SUPPLIED COMPLETE WITH
MICROPHONE, BATTERIES,
PERSONAL PHONE AND TAPE.

' Henry’s Radio Ltd

PADdington 1008/9
5 HARROW ROAD, LONDON W2
Open Monday to Sat. 9-6, Thurs. | o’clock
Send I/- Stamp for New
Hlustrated Price Lists
P PLEASE TURN PAGE

-~

@ Actractive Rexine Covered Cabinet
Red/White or Blue/White, 10 x 75 x 33in.
UNBEATABLE IN [PERFORMANCE
AND APPEARANCE
Employs the latest techniques. Double
tuned IF's, AVC and first-grade com-
ponents are standard features. Excellent
tone, sensitivity and selectivity on both

wavebands guaranteed.
@® THE BEST OBTAINABLE @

Descriptive Leaflets on request.

comm., Record Player, Tuner Amplifier
or any application requiring a quality and
reliable amplifier.

@ CONTESSA @

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET

COMBINED X P
PORTABLE AND CAR RADIO

[ 1C
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