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

A.C. ONLY. Chassis size 15 x 61 x 5} In. high.
144 x 4in. in 2 colours predominantly gold.

Pick-up. Ext. Speaker. Ae.. and Dipole Sockets.
Transformer. Tone Control. 1.000-1,900 M.; 200-500 N
Valves EZ80 rect., ECH81, EF89. EABC80, ELB4, ECC85

Speaker and Cabinet to fit chassis (table model), 47/8 (post 2/6).
9 x 6in. ELLIPTICAL SPEAKER. 20/-.

Cheap Room Dipole for V.H.F.. 12/8. Feeder 8d. yard.
Circuit dlagram 25. 6d.

THE “CANTATA”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY
‘70'906 (post 376y

500mW push-pull output. Ferrite rod aerlal. Car aerial soc-
ket and coil. M.W. and L.W. full coverage. Operates on two
4.5v. cells. Printed circuit board 8} x 21in. All holes drilled and
component positions marked. Instructions 2/6 [or 16p. (refun-
ded on purchase of kit). Size 9 x 3 x 7in. 8 x 2Jin. P. VI high
quality speaker. Attractive Vinair covered cabinet. two tone.
Two batteries §/6 the pair (Ever Ready 126). Mullard tl'ansxstors
0C44. 2 x OC45, OCBID. and 2 x UC81. Top Erade Wevmouth
Radio Coils and transformers. Alignment service il required
17/6 tinc. posty. Write for hiat of prices. All parts supplied
separately. Bullt in two hours.

BUILD YOUR OWN RECORD PLAYER FOR

£12.10.0.
Fully built 2 valve anplifier
B.S.R. 1-sp. autochanger. case 17 x 15 x 8in. Assembled in
15 mins. Similar cabinet for tabe recorder with. plain board
only £3. carr. paid. Attractive colours.
or with 3 valve amplifier 15/-

AUTOM. ATIC RECORD CHANM RS- LATEST MODELS.
4 SPEED. CRYSTAL CARTRIDGE. All §/-, extra carr. B.S.R.
UAl4. £7.10.0. Garrard Slimiiune, Mono. £8. Stereo. £8.5.C.
Motor Board for UAS, UA, UAI14, Slimline. 5/-. (post 1/6)
or 3/8 plus 1/6 when purchased with Autochanger. Motor
Board for Collaro C80, 4/-, post paid.

TELEFUNKE N ST :0 AMPLIFIERS.
watts, 12x 9 x 2in. plano kevs, £7, post paid.

extra

2 ECL82—2 x 2}

6 TRRANSISTOR PORTABLE—
FULLY BUILT. The "“SCALA"
for only £7.19.8. carr. paid. 8! x
2 x 5iin, high. Choice of colours.
Rexine. M.W. and L.W. Ferrite
aerial,
Printed circuit. Nicelv
professional Job. 3tin,

PP.4 batterv 23 extra.
styled. A
speaker.

LF-F R 1

C Il—\QS[G. Covering 88-
M: llard permeability Tuncr, I)1m~
104 x 4} x 51n. high. ECC83. EF6L.
EF91 and 2 diodes. Metal Rectitier
Mains transformer. Fully wired
and tested. Only £7.14.0 carr. pd.).
Attractive Vynair Cabinet 20/-,
Room dipole 12/6. 300 ohm twin
feeder. 6d. vd.

3

PUSH-PULL
AMPLIFIER £5.5.0
(5¢- 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 12x 3} x 3hin Witho.p.
trans for 2-3 ohm speaker.

Front panel (normally screwed to chassis) may be removed and
used as ' ﬁylng panel'’. Stereo version 2 x 4 w. same price.

THIS SUPERB SET FOR £10

6-transistor radio covered 1in
sponge clean Duracour fabric. in
latth two tone shades M.W and

. ferrite rod, provision for car
aerlal 2-colour scale. With PP9
battery giving 300 hours use.
Weighs under 4 lbs. With carry-
ing handle. 12 x Tiin. high x 44in.
at base tapering to 2in, at top.
Brand new. fully guaranteed, £10,
Carr. pald. Worth £16

New manufacture.

E. Five Push
buttons—OFF L.W., M.W.. F.M. and Gram. Aligned and tested. O.P.
1.. 88-98 Mc/s.

to purchasers of this chassis.
TERMS:—(Chassis) £5 down and 5 Monthly Payments of £2. or with
Cabinet and Speaker £5.10.0 down and 6 Monthly Payments of £2.

Dial

(carr. paid)

Brand new set, in superb walnut
cabinet (size 19 x 8} x 14}in. high),
Covering 88-100 Mc/s. 16-49M.. and
200-500 M. Mains trans. 200-250 v,
Ferrite rod aerial for A.M,
(Controls: volume on/off. tone,
tuning, wjchange). Gram. and
ext. speaker position provided.
Valves 12AT7, 12AH8, 6BJS,
EABC80. 6BW6 and metal
rectifier. Fully guaranteed.
Today's Value £20

TEST ll< \l) KI Lieads, Prods, Termlnalb. Clips, in case,

10/-, p

T \p %, l()l' Ql ALITY BOXED. 54n.—850 ft., 15/-: 1,200 ft.,
117/6 Tin.—1,200 Tt., 17/6: 1,800 ft., 26/8. (all plus 1/6 post. 2i
or

('()LI,\R()\ll DIO TAPE TRANSCRIPTOR. 3 MOTORS,
3 SPJ 1}, 31 and 7} 1.P.S. Push buttons. £10.17.8 (10/-
carr. . spool.

SUPERIOE GRAMOPHONE AMPLIFIER

3 valves, 4 watt
13t x 7din. (24in. front to back). 3 [ront controls, bass. treble.
vol. on-off, 6}in.. round speaker; UY83, UF80 and UL84. Mains
trans. 200-240ac’ fabric covered front. 74/=, (p.p. 4/-).

GIR. \\l(ll'll(L\l, AMPLIFIER With 5in. SPEAXER Baffle

12} x 6in. ECL82 and Rectifier. Tone and Volume On/off
switch. Two Knobs. Ready to play. Uselul tor Stereo
ONLY 5%/- post 4/-.

3-VALVE AMPLIFIER (Inc. RECT.)

24 watts. ECC83. ECL82 and EZ80. Controls, volume. bass and
treble. On/off switch Mains and O.P. trans Size as for Push-
Pull Amp. Suitable for microphone. 9
1nput and for Guitar. P. &P -
Also acts as telephone amplifier using pick-up coil. price 14/-,
Chassis 12 X 34 x 3fin. Fixed front panel. Price includes hand-
some walnut finish polished cabinet. 13 x 7}in. tacia containing
high quality 3 ohm P M. speaker 5{ x 4}in.

BATTERY ELIMINATOR
For 4 Low Consumption Valves (96 range). 90v. 15mA and 1.4v.
125mA. 45/- (2/6 post). 200-250v Also for 250mA. 1.4v. and
90v. 15mA at same price. In two sections H.T. and L T. to
replace existing batteries.

'3-VALVE AMPLIFIER (Inc. RECT.)

4 watts Valves ECC83, EL.84 and
EZ80 Controls. volume. bass and
treble Or/off switch. (Chassis size
64 x 3 x 241n.y 6hin, round or 7 x 4in.
elliptical speaker. Not suitable
for micropkone .nput. A.C only.
87/ P &P -

J= 5/-

CIEASSIS. BATTERY RADIO.
Valves DK96. DF96, DAF96, DLY%.
Two Short Wavebands 16 to 49 M,
and 25 to 75 M. Size 104 x 4} x 5in.
£4.18.0, carr. pald. MW and SW,
| £5, carr. paid. Or as Kit 75/~

sk s ke b s s e e e e e Sk sk s SR SR SR SO S SRR RO SR SRR K K
RMS AVAILABLE ON ITEMS OVER £5
Send 6d. (stamps will do) for 20 page tllustrated catalogue.
New Goods. Delivered by return. (C.0.D.2/-extra).
ALL ll'l4 MS GUARANTEED 12 MONTHS
"ALVES 3 MONTHS—CLOSED SATCRDAY.
“SCALA,” CAMP RD.,, FARNBOROUGH, Hants.

¥arnborough 3371
and 247 New Road. Copnor, Portsmouth.

All
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Tel: Mitcham 6202 All Valves Brand New
Open Daily to Callers and Fully Guaranteed
211 STREATHAM ROAD, MITCHAM, SURREY
Special 24 Hour Express Mail Order Service

AC2PEN ECC88 17'6 | EY86 8/6 | PCC89 96 | UIO 9. | UY4I 716 | 524 96 16L18 10/- ) 12C8 8/6
21/- | ECC9l  4/- | EZ35 6/- | PCFB0 976 | UI2 9/- | UY8S 7!- | SZ4GT 126 | 6LI9 17/6 | 12I5GT 4/~
AC2PEN ECF80 8/6 | EZ40 7/- | PCF82 7!/- | Ul4 9/- | VMS4B 1276 | 6A7 9/- | 6LD20 14/- | 12J7IGT_ 876

DD 21/- | ECF82 8/6 | EZ4I 7/- | PCF84 16/- [ U22 8/- | VP4 15/- | 6ABG  8/6 | 6P25 106 | 12K7GT 5/-
ACTP 32/ [ ECH3 2I/- | EZ80 7!- | PCF86 15/- | U24 211- 1 VP4A 1776 | 6ABGT 1376 | 6P28 1716 | 12K8GT [0/~
ACVPL 1716 | ECH21 22!- | EZ8I 7/- | PCLBZ 96 | U25 12/6 | VP4B 17/6 | 6AB8 9/- |1 6Q7 6/6 | 12Q7GT 676
AZI 15/- | ECH42 9'6 | EZ90 7!- | PCL8B3 12/6 | U26 10/- | VRI0530 7/- | 6A18 9/6 | 6Q7GT 876 | 125A7 86
Az3t 10/- | ECH35 10/- | ELI48 2/- | PCLB4 1016 | U27 8/ | VR15030 7/- | 6AKS 5i. | 6SA7 7/- | 125K7 6/

B3 10 | ECHBl 8- |FC2 21~ | PCL85 16/~ | U3l 9 | VU39 9'- | 6AKB 776 | 65G7  7/-1125Q7 816
CIC 1276 | ECHB3 8/6 | FC2A 21- | PENA4 1716 | U35 1716 | VUII1 276 | 6ALS 61 | 6SH7  6/-| 125L7 Bl
CBL3I 21’ | ECL8O 9= | FC4 s/ | PENB4 1716 | U37 1776 | VUI20 216 | 6AMS  5/- | 6517 66| 125N7 10!-
CCH35 210- { ECL8] 10- | FCi3 21/~ | PEN4DD U43 86 | wel 11 | came 41 | 65K7 _ 56| 13D3 1276
CL33 18/6 | ECL82 916 | FCI3C 21/ 250 | U4 10/- | W76 5/- | gans 776 | 6SL7GT 6/-| 14H7  l0l-
CYI" 15/ | ECL83 12!~ | FW4/500 9/- | PEN4VA U47 1216 | W77 4l [ gaQs 616 | 6SNTGT 576 | [4R7 10/
CY3l I5/9 | EF6 21/~ | FW4/800 9/- 1776 | USO 76 | W8I 6l- | gaQs  9r3 | 65Q7 _ B/6 | 1457 15/

D77 4. | EF9  21/. | GZ30 1076 | PEN36C21/- | US2  4/- | WBIM 6/ | gaTe 41 | 6U4GT 10/-| 19AQ5  8/-
DAC32 9/6 | EF22 14/ | GZ32 1076 | PEN4S 1o/- | U76 716 | X17 86 | gaug 9/~ | 6USG 76| 19B6G 21I-
DAFS| 7/ | EF36  4/- | GZ33 19/3 | PEN4SDD | U78 416 | XI8 9/- | enaG 3. |6V6 _ 416[20DI  10/-

DAF96 8/9 | EF37 8/- | GZ34 136 25/- | U1t 157- | X41 I5/- | A6 6. | 6Y6GT 8/- | 20F2 1776
DCC90 14/6 | EF37A  8/- | GZ37 19/3 | PEN46  5/- | U251  12/6 | X6l 1216 | (BE6 6. | 6%4 4/6 | 20L1 1776
DF33 10/ | EF39 4/ | HABCS8010/- | PEN453DD uasl 18- | X6IM 226 | (pece 114 | 6X5 7/6 | 20P1 25/-
DF9I1 4!/- | EF40 15/- | HL41DD 8/6 27/6 | U282 1976 | X65 1276 | (Ble gl. | 6X5GT 8/6 | 20P3 25/-
DF92 7!- | EF4t 8/« | HL92 8'6 | PENDD4020 | U301  22/6 | X76 1216 | cp1g &l- | 6%6 15/ | 20P4 22/-
DF96 86 | EF42 10/- | HLI133DD 25/- 1 U329 1276 | X76M 1276 6BQ7A 1276 630L2  10/- | 20P5 25/-
DF97 9/6 | EFSOA  4/- 10/- | PL33 15/- | U339  I5/- | X78 2l | cBR7 1216 | 1BS 12/6 | 21B6 12/-
DHé63 6/- | EFSOE 36 | HN309 20/- [ PL36 15/- [ U403 10/- | X79 2. [ cRe7 216 | 7BE 10/- 1 25A6 8/-
DH77 7/- | EF80 5/ | 1vw4/35010/- | PL38 21/ | U404 10/- | Y6l 107- | cBwe 71 | 7B7 8/6 | 25L6 8/-
DK32 11’6 | EF8S 5/- 1 1¥W4/50010/- | PL8I k21 [ UBOI  29/- | Y66 96 | caw7 1. | 7B8 8/- | 25YS 8/-
DK91 8/- | EF86 10’6 | KT33C 8/-| PL82 8/- | UABCS80 7/- | Z63 7'6 | X6 5. 1 7CS 8/- | 2524 716
DK92 86 | EF89 9/- | KT36 176 | PLB3 1076 | UAF42 B/6 | Z66 10/ | 4 316 | 7€7 8/- [ 25Z5 8/-

DK96  8/6 | EF9} 4+ | KTS5 176 | PL84  91- | UB4l 76 | 277 4. h
DL33 876 | EF92 4. | KT6l 976 | PLB20 18/- | UBC4l 816 | ZI52 s | 6CSGT Bl )7ps  ps.|275U 1776
DL35 10'6 | EF95  7'6 | KT66 15/- | PM24M 1376 | UBC8I 1ol- | zpi7 8- | 6C8 &6 1706  I5-|30CI 976
DL92  7!6 | EF97 1216 | KT76 10’ | PX4  Is/- | UBFEO 876 | ZDI52 8f/6 | 6C° 126 17pg 150 | 30F5 10/
DL93  7/- | EFs8 10/~ | KT8I 15/ | PX25 25% | UBF8Y 7/6 | OZ4  5i. | 6CDEG 32|37 716 | 30FL1 1076

DL94 8- | EFI83 |8/- | KT88 21'- | PY3l  15%- | UBL2I 2U/- | IA7 1116 [ 6CH6 '0," 7K7 816 | 30LI 916
DL96  8/6 | EFI84 14/- | L63 si. [ PY32 126 | UCC84 1076 | ICH 8/6 | 6D2 del7Q7 10~ 30L1s 1116
EASO  2/- { EK32 8/6 | LNI5S2 9/- | PYBO  7/6 | uCcss 716 | IC2 9. | 6D6 5/6 | 7v4 76 | 30P4 211-
EABC80 é/- | EL2 217 | LN309 1276 | PY8I 7/6 | UCF80 1316 | 1C3 916 | 6E5 107- | D3 4/- | 30P12 10/
EAC9} 4/- | EL3 217- | LZ319 1276 | PYB2  7/6 | UCH2I 21/~ | ICS 1076 | 6F) 106 | 9BW6 1276 | 30PI6  9/-
EAF42 976 | EL6 217- | MKT4 1776 | PYB3  8/6 | UCH42 96 | IDS 816 | 6F6 6'9 | 10CI  12/6 | 30PLI  IS/-
EB34  2/6 | EL32 476 | MS4B 1776 | PZ30 18'6 | UCHSI 8/- | IDé6 10r. | 6FI Y 107- | j0C2 1776 [ 30PLi3 126
EB4I 7/6 | EL33 10/~ | MVSPEN QS9510 l10/- | UCL82 10/~ | IHS 916 | 6F12 4/- | JoFI  15/- [ 35L6GT 876
EBSI 4. | EL34 15/ 17/6 | QSIS0I510/- | UCL83 13/6 | IL4 §i. |6F13 10/~ | 10F3  I5/- | 35W4 776
EBC3 2I/- | EL35  10/- | MVSPENB R2 10/« | UF41 7t6 | ILNS 476 [6F14 10/~ | joF9 1216 3523  16/-
EBC33 4/6 | EL37 1776 17/6 | R3 10/- | UF42 776 | INS 976 | 6FIS 1276 |\ joLDI1 15/-|35Z4 716
EBC4l 9/- | EL38  2I/- | MUI4  9/- | RI2 8'6 | UFSO 7. | IRS 716 | 6F19 1216 | joLD 12 107-| 3525 86
EBC81 10/~ | EL41  10/- | MX40 18/- | RI6 17/6 | UFBS i 7/6 | 154 g/ | 6F23 1076 | |oP13  I5/- | 40SUA IS/
EBF80 8/6 | EL42  10/- | NI8 8/- | RIS 19/- | UF86 © 1216 | 155 716 | 6F33 576 | IOPI4 197 [ 41STH 21/
EBF83 876 | EL8I  12/6 | N37 14/- | R20 19/- | UFB9  &/6 | IT4 4. | 6H6 2!- | |oPi8  15'- | 42 1216
EBF8Y 8/6 | EL84 &9 { N78  17/6 | SI30  7/6 | UL4l 86 | IUS 519 | 615 4'6 | 11D3 236 [ 50C5  10/-
EBLI 226 | EL85  10/- | N108 18/ | SP41 316 | UL44  21- | 2P 2419 | 6J5GT  4/6 | 1IDS 23’6 | 50L6 8/6
EBL21 22/- | EL90 8’6 | N308 20/- | SP6l 316 | UL46 1476 | 3A4 51. | 616 3'6 | 1206  6'6 [ 50CD6G

EBL3I 21'6 | EL9I 4/- | N339 30/ | SU2150 28/- | ULB4  T/- | 3As 106 | 647 5/- | 12AH8  9!- 3616
ECC34 1§/ | EL95 1076 | N369 1076 | SU2150A uLss 716 | 3Q4 8- | 6J7GT 716 | 12AT6  7/6 | 53KU 1214
ECC35 8/- | EM80 8/6 | OD3 5/. 25/- | UM8O 1076 | 3QS 9! | 6K7 21- | 12AT7  5/-|75 8-
ECC40 21/- | EM8I 86 | OZ4 516 | T4l 15/- | URIC 15/ | 354 7i- | 6K7IGT 816 | 12AU7 8/6 |78 776
ECC8I 5/9 | EM84 916 | P2 10/. | TDD4 1276 | UU6  19/- | 3Vv4 8/- | 6K8 5i- | 12AX7 7/6| 80 9/-
ECC82 8/ | EM8S 10/- | PABCSO 13/- | TDDI3C uug  21'- | 504 4. | 6K8GT 96 | 12AU6 1776 | 85A2 1216
ECC83 7/6 | EYSI 86 | PCCB4 9'- 1776 | UUS 716 | SV4 7'9 |6K25  18/- | I2BA6  7/6 | I85BT 30/-

ECC84 8/6 | EYSI 8/6 | PCC85 976 | TH41  24/- | UYIN 12/6 | 5Y3 8/6 | 6LI 13/- | 12BE6  7'6 | 305 9/6
ECC85 8/- | EY83 18- | pcces 15/ | TYssF 1216 | UY21  15'6 | SY3IGT 8/6 '6Lé 7/6 | 12BH7 10/- {1 807BR 5/

METAL RECTIFIERS SPECIAL OFFER
RMI 5/3 14RA 1-2-8-2 1776 (FC31) 14A97 25/-
EABCBO 6/-, EACS! 4/-, EB9| 4!, EBF89 8/6, ECC8I 59
RM2 776 16RC I-I-l6-1 8/6 14A100 27! ECC85 8/., ECC9I 4!-, ECH8I 8/-, EBC33 4/6, EF39 4/-,
RM3 7/9  14RA 1-2-8-3 19/- (FC31) 16RD 2-2-8-1 12/- F’chgsg’%rng?_aS“' EF8S 5/-, EF91|’ 4'-,BDS9I f’-. EL84 6;2,
fa -
RM4  14/- 1I8RA l-t-16-1 6/6 (FCII6) 16RE 2-1-8-1  B8/6 uL4l 86, UFg; ’6,;,,“1‘,?%3%,_; BYE?,’,_‘? &53.' 1:.:
RMS 1976 18RA 1-2-8-1 11/- 18RA [-1-8-1 46 0244;'»'-,6'(5;13 4l-, 86/;956&6. :BA&‘ZZ 6BE6 66,';,
6D2 4!-, 1., 6K8 SI-, 716, 6 , 65L7
14A86 17/6 18RD 2-2:8-1 15/- (FCI24) 65N7 516, 6V6 476, 8D3 4/, 807 S/, 12AT7 S/-, 12AH8 9/-,
12BA6 776, 12BE6 716, 12K7 5/-, 12Q7 676,
TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY.
32 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE
ORDERS. POSTAGE 6d. PER VALVE NOT LISTED
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Closed Circuit TV

If you feel like taking a day out we
invite you to our studio here at
Eastbourne and will demonstrate 405
and 625 systems, as well as under
water and other types of installations.
We have equipmenn for sale or loan,
and will be glad to discuss any pro-
posals which you may have. You will
be interested to note that a transls-
torised camera for working direct
into a domestic TV receiver can now
be purchased for little more than the
costof a Bood photo camera.

Adjustable Thermostat

Suitable for Industrial or domestic
purposes, such as controlling furnace
oven, immersion heater etc. Can also
be used as a flamestat or fire alarm.
Made by Sunvic these are afproxl-
mately 17° 1051% and adjustable over
arange 0 to . The contacts are
rated at 15 amps., 230 volts, and the
adjustment spindle, which comes to
the top, can be fitted with a flexible
drive for remote control or just a
pointer knob for local control, Listed
at £3 or £4 each, these are offered at
_anly 12/ plus 2/6 postage and in-
surance.

Don’t Go Unshaven!
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2 The J.B. Tangential

8  Air Conditioner

¥
v

The displacement caused by the new
Tengentlal fan is quite amazing, but
what Is more amazing is the almost
somplete absence of noise

Stand the J.B. Axr-Condltloner ona
window ledge near an open window,
and you can have either extraction
of bad air, or Input of clean, new air.
depending upon which way you turn

In addition to a fan for moving the
air, the unit also contains a heater
and control switch, wired such that
1,000 or 2,000 watts of heating
may be used

The total building cost of this
air-conditioner is £7.10.0, but is
offered at a speclally low prlce during
the summer months. this brice
namely £6.10.0, plus 5/- carriage and
insurance. The case 1s very nicely
finished in hammered enamel, and
when assembled, the unit is indis-
tinquishable from those selling at
£12 and more.
Don’t miss this special summer
offer.
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PRACTICAL WIRELESS

MOST POPULAR PORTABLES
or CAR RADIOS

‘ Works better than my 25 gn. *

We hear this remark so many times and feel this is why our
Companion portables are growing more and more popular

The ‘Good Companion”
Mk.Il using #
Transfilters

Inthe‘‘de-luxe’ cabinet
as fllustrated it costs
£10.12.68 to build—but
what a set!

Scan these pages you
will find nothing to
compare with its speci-
fication, It uses trans-
filters instead of LF.
transformers, has vari-
able feedback as well as
all the usual features, A.V.C., Push-pull output. Fer-
rite Aerial, Slow Motion Tuning, etc. etc., and 18 a very
powerful Medlum & Long Wave set, conservatively
rated at 750 mW. Every component used is by a famous
maker, such as American Philco MADT R.F, transis-
tors—Mullard A.F. transistors—Jackson Brother’s
tuning condensers—Rola-Celestion loudspeaker—
Dubllier—T.C.C.—Morganite resistors and controls.
Also fuli after sales service available,

You will definitely be doing the right thing if you
buy a Good Companion.

The “Tremendo Companion”

If you don't mind the batterf consumption being a
little higher and you want really big output then order
The ‘“Tremendo”. This has an undistorted output of
almost 1 watts and {s probably the most powerful
home constructor set available today. Complete
building cost of this is £11.5.0, which inoludes the
transfilter (MK.11 cir:uit) batteries. cost 3/6 (two
required).

The “Pocket Companion”

This s without doubt the
most modern and_best
pocket set available. lt.
uses the very latest LF,
transfiiters, Philco R.F.
transistors, airspaced tun- J
ing condenser in Su erhet
circuit coverlng

W, mplete buildin -
cost £6. 15 Q. Battery 2/-. Post & Ins. 2/6. Data free
with Darts or separately 2/6.

. T.R.F. POCKET PORTABLES

Still available as previously advertised, all are complete
and with cabinet similar to **Pocket Companion'.

THE “PIMPERNEL"
Five transistors, 3in. Moving Coil Speaker. 79/6, plus
2/6 postage and insurance.

THE POCKET *“4"

Undoubtedly the easlest to build set available. three
transistors and one diocde, 42/8, plus 2/6 postage and
insurance.

THE SOLDERLESS 3"

Two transistors, minjature earphone. Assembled like
a Meccano set. ideal for juveniles and beginners. 37/8,
plus 2/6 postage and insurance.

CABINET AND PICK-UP

Cabinet for battery record
player. Size aPprox.9x 11 x
5in. allows for 7 x 4in.
speaker and amplifier,
Nicely covered two tone.
Must have cost at least £2
to make. New and perfect.
Offered whilst stocks last
27/6, plus 4/6 post and
Insurance.

210

Cosmocord Pick-up

As illustrated with cart-
ridge and headrest. Ready,
new and perfect. Suitable
for 45 or 33 records. Price
12/6, blus 2/6 post and insurance.

Extra Special Offer
The above two items if ordered together will be sup-
plied for 37/6, plus 4/6 postage and insuranoce.
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The Pocket *7”

Cheaper than
i »tage, Transistor

Pocket Radio!!
Made up and ready—for less than the
price of a kit, Never before and
possibly never again will such a
bargain come your way! This uses
7 semi-conductors, the ideal number
for a well designed circuit gives
maximum quality and volume for
minimum operating cost, Carefully
designed elegantly styled. the set is a
thrill to hold! Luxembourg ang

you can make—
ﬁuperhet

you manipulate the finger tip con-
trols!! You will be astonished that
such a tiny set can have such a punch
but its the push-pull output that
does it. You will have Elvls. Clifl,
Lonnie, all the stars always at hand.
Admire the elegant lines of this
precision instrument which comes
complete with real hide case and
miniature earphone, and all for

£7,19.8. (Uses a PP3 battery). Or
less case and earphone, £6.18.6.
Specification: 7 seml-conductors,

ferrite aerjal-dust cored HI-Q colls—
grinr.ed circuit~-gang tuning con-
enser—moving coil speaker—push-
pull output. 8 ohm miniature
earphone.

Save While You Listen!

Do you uge a transistor set? If so,
do you throw your money Aaway’

You can save two ways. batteries
can be re-charged and the set can be
worked off the mains at next to no
cost. Our 9 volt battery eliminator
(only a few inches long) has leads all
ready to match up with the radio or
battery and to fix nmo the light
socket, no alterations to set. Expen-
sive batteries can be charged elght or
nine times—will give a life-time of
entertainment for nothing as the
meter can hardly read the current
used. Price, complete and ready,
only 26/8.

Supertone Hi-Fi
Tubular Amplifier

As vou pocket set owners know—the
tiny speaker in your set cannot do
justice to 1ts components and cir-
cuitry—with our Supertone but
without any extra draln on battery,
you can have real Hi-F1 with music
and speech really booming out—you
will be amazed at the difference!
Can be mounted on wall or celling
or will sit anywhere. No alteration
to set—just plug into phone socket.
Price £2.2.6.

Transistorised TV
Pre-amplifier
As described in Practical Television

April and May issues. Compblete
set. of parts including U.H.F.
Transistors. Price 70/-.
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Introducing the J.B. Range
of Transistors

Try these! you will be very Pleqsed——
JBI. All wave mixer

(replaces OC45 etc.) .. 6/6
JB3. I.F. Amplifier

(replaces OC45 ete.) .. 4/8
JB4. A.F. Driver

(replaces OC81D etc.)
JBS. Output matched pair
(replaces OC8] etc.) .. 13/-
Special offer set of six matche
for superhet .. 0o .. 25/
Special offer set of four matched
for Amplifier (1 watt) . 17

A.C./D.C. Multimeter Kit
Ranges: D.C. volts
0-5 0-50, 0

v BI-

50, -100,
0-500, 0-1,000 A.C.
volts 0-5, 050,

0-100. 0-500, 0-1,000
D.C. milllamps 0-5,
0-100, 0-500. Ohms
0-50,000 with inter-
nal batteries,

0-500,000 with ex-
ternal batteries
MeasuresA.C./D.C.
volts. D.C. current
and ohms, All the
essential parts
including metal case, 2in. moving
coil meter, selected resistors, wire
for shunts, range selector, switches.
calibrated scale and full instructions.
Price24/8, plus 2/6 post and insurance.

Blueprint Receiver

The Regency (April). All parts
avallable for this receiver 75/= A
suitable cabinet, 25/- extra.

The Taylor Meter

vision servicing
—robustly made
an complete

microamps. to 1

amp.

D.C, voltages—
.0 voit in

seven ranges (25 kV) with external

probe, obtlonal extra. Volts A,C.—

0.2,500 In six ranges. Ohms—0.20 meg.
ohm In three ranges (seif-controlied).
Self-contained, 3iin. movement. Price
£10 or 10/- deposit and 23 fortnightly
payments of 10/~. Non-callers add 5/-.
carriage and insurance.

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

Special quotations for quantities.

P.W. BLUEPRINT SERVICE

We try to hold stocks of parts for all the P.W. Blue-
print sets, and we will be glad to help you, When
ordering please mention the month of issue and the
number of the Blueprint set in question. Mark your
order P.W. Blueprint Service.

“DIPYT” Automatic
Headlamp Dimmer

A transistorised device for
automatically dipping
headlamps so leavin®
driver’s hands and feet free
for emergency, could casily
avoid an accident. Wenow
offer such a device ready made and tested.

The unit measures 5 x 2 X 5in, and fits under the dash.
1t is very easy to wire into the circuit and can also be
used to control side lamps for parking.

Price of unit is £10.19.6, carr. pald, dlagram and
instructions {ree with umt or separate 2/6. (Agents

Wanted),
THIS MONTH’S SNIP

BREAKDOWN UNIT. Contains a mass of com-
ponents, and must have cost the Government
at least £20.
Contents: Over 50 paper tubular and mica con-
densers values up to .05 mFd. Over 50 carbon
resistors, various wattages and values—6 Yaxley
switches—§ I.F. transiormers, dust covered suit-
able for TV or rewinding—7 octal valve holders.
Many useful sundries—chokes, valve top clips.
tag boards, plugs, switch, springs, etc.,weighsé 1bs.
Secure one of these whilst stocks last, price
only 9/68, plus 3/6, postage and packing.

TRANSFILTERS

These ceramic devices save alignment problems and
improve perlormance. Use instead of LF. transformer.
Complete with circuit, 8/8 each.

PHILCO RECORD PLAYER CABINET

Two tone, covered with
high grade rexine, fitted
with rubber feet. The
front is particularly nice
being made of tygan with
a horizontal gold bar.
Size approximately 14in.
wide, 8%in. deep, 16%in,
long. Will take BSR or
similar record plaver or
tape deck and amplifier.
Must have cost at least
each, our special
and insurance 6/6.

ooty B

e s OB

£3
snip price 35/- each, carriage

TV CABINET
FOR 17" MODEL

Really well made
and finished with
polvester  lacquer.
Originally intended
for Philco sets. Price

3 5 plus 10/-
=carriage and
insurance,

SHELLS avallable
for 2lin. models,
beautifuily polished
and finished, but
would need a moul-
ded iront and back
to complete. Price 37/6 cach
plus 10/~ carriage and insurance.

Yaxley Switches

All new and unused and in first class
condition

1pole, 2way 1/8; 1 pole, 3 way ;

8
lpole, 4 way 1/9; 1pole, bway 2/8

1 pole, 7 way 1 pole, 9 way 3/-
1 pole, 11 way 1 pole, 12 way 3/3
2 pole, 2 way 2 pole, 4 way 2/6

2 pole, 6 way 3/6
3 pole, 3 way 2/-
3 pole, 12 way 8/68
4 pole, 3 way 3/-
4 pole, 5 way 4/6

2 pole, 5 way
2 pole, 12 way 5/6;
3 pole, 6 way
4 pole, 2 way 2/-:
4 pole, 4 way 3/6:

4 pole, 6 way 5/8: 4 pole, 11 way10/6
4pole, 12way 11/8; 5 pole, 3 way 3/
5 pole, 6 way 7/-i 5pole, 12way 14/
6 pole, 2way 2/8: 6 pole, 3 way 3/
6 pole, 6 way 8/6; 6pole, 1l way 18/
6pole, 12way 17/8: 8 pole, 2 way 3/
8 pole, 4 way 4/8; 8 pole, 5 way 11/
8pole, 12way 23/6: 12 pole, 2way 3/
12pole, 5 way 16/8; 12 way fader 3/

6 pole, 6 way, shorting 3/6

Big stocks of most Lypes
Special prices for quantities,

Blueprint Receiver
The International SW2
All components to make up this
receiver as described in the April
issue are available. Price 38/8,
plus 2/6 postage and insurance.
Note this price does not include
cabinet, baking tin or headphone,

Motor with blowerattached
24 volts D.C.. but will work on 12 volts.
For cooling equipment or can be
adapted as car heater. 15/~ plus 1/6.

Rotary Converter
24 volts D.C. to 230 volts, 50 cycle A.C.
with automatic regulator, this is
complete in a grey steel case for sllent
running and it is rated 100 watts
though this is a Navy rating. which
usually can be considerably exceeded.
Ideal to operate TV set or boat, etc.
These are big units and can only be
viewed by prlor arrangement. Price
£27.10.0 each, carriage at cost.

Morganite Potentiometers

Single and 2-gang P
types available P
standard size with
good length
spindle, all
new and boxed, 0
Single types, 1/-
values avail-
able: 5K, 10K, 25K, ik
50K, 100K, 250K, 1 meg., 2 meg,
Gang type 3/- each—values avall-
able: 5K+5K. 100K+ 100K § meg. =+
t meg. 2 meg. + 2 meg.

Infra Red Monocular
Equipment

This is portable equipment, made
originally for military use, 1t is &
complete viewing device, having an
infra red cell with optical lens system
and Zambini pile to provide the EHT.
Complete with leather case for easy
carrying, these devices are sold in
their sealed packages as collected
from the Ministry, and they must not
be opened during the daylight. Sold
as received, believed to be in good
working order, but without guaran-
tee. Price £4.10.0, plus 5/- carriage
and insurance.

Send S,A.E. for our new price

I Transistor Components
list, just printed.

ELECTRONIC

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

266 London Road,
Croydon,
Phone: CRO 6558
Half day Wednesday

.29 Stroud Green Rd.,
Finsbury Park, N.4.
Phone: ARChway 1049
Half day Thursday
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PRECISION EQUIPMENT LTD.

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,

520 Hizh Street North
Manor Park, 1.12.
Phone: ILFord 1011
Half day Thursday

42-46 ¥
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yindmill Hill,
Ruistin, Middx.

Phone: RUIslip 5780

Half day Wednesday

Iohn Bull

246 tligh Street,
Harlesden, N.W.10.
Phone :ELGar 4444
Half day Thursday
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© MAINTENANCE MANU:

i

Engineer.

July, 1962

SIX 600D REASONS WHY YOU NEED
THE NEW EDITION OF THE

Mullard

MAINTENANCE MANUAL

1. This is a completely new and up-to-date edition Including data on all
currer_1t replacement valves, semiconductors and cathode ray tubes. it
contains valuable new material essential as reference for every Service

2 Supplementary data sheets will be Issued from time to time to provide
data on new types. This service is inciuded In the initial price of 16/~

3 The binding of this edition is specially designed to allow the supple-
mentary data sheets to be inserted simply and without glueing.

4 The manual contains full data on 178 separate types and the equivalents
list of current types provides cross-references to 480 types.

5 All devices are listed In alphabetical order for easy reference.
6 The data on each type has been carefully compiled to supply the Informa-

tion which the Service Engineer is most likely to require, including very
clear base diagrams for each type.

NOTE: A few copies of the previous editlon are still
availableat10/6d. each (postage and packing 1/- extra).

Published by Mullard Ltd. U.K. Price 16/-. Get your copy
from your radio dealer or order direct from MULLARD
LTD., MULLARD HOUSE, TORRINGTON PLACE,
LONDON, W.C.1. (Postage and packing 1s. 0d. extra.)

MVM4002

-Have you sent for your copy?

"ENGINEERING OPPORTUNITIES

is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home

-for a recognised engineering qualification

and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec~
tronics  Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee

¢ NO PASS — NO FEE”

-

-t0 muss reading this famous book.

Whatever your age or experience, you cannot afford
If you are

earning less than {2 for your

S a_week, send
© copy of “ENGINEERING OPPORTUNITIES”

today—FREE.

TOAMBITIOUS ENGINEERS

- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electricat Eng..
Civil Engineering,
Radio Engineering,
Automabile Eng..
Aeronautical £ng.,
Production Eng.,
Building, Plastics,
Oraughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M |.Mech.E.
A.M.I.C.E.
A.M.1.Prod.E.
AM.LM.IL
A.LO.B.
A.F.R.Ae.S.
B.Sc.
A.M.Brit.L.R.E,

City & Guilds
Gen. Cert. of Education
Etc.. etc.

. BRITISH INSTITUTE OF ENGINEERING

THE B.LET. IS

TECHNOLOGY (Incorporating E.M.1. Institutes)
- (Dept. SE/21),29 Wright’s Lane, London, W.8

PRACTICAL . INCLUDING *f’f“;’g"

EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in  juo £ AL 1, Institut
Radio, T.¥._Electronics, Etc., 'I:I‘:)W ,,ﬁ"';’ ;:u”;
A.M.Brit.|.R.E. City & Guilds real laboratory train-
Radio Ama(eur}' Exam. i at home with
R.T.E.B. Certificate practical equipment.

The specialist Elec-
tronics Division of
B.1.E.T.(incorporat-

P.M.G. Certificate Ask for details,
v :?‘I‘l"ﬂ' Ragiu 75 .
evision Servicin,
* IP‘:-u(ieﬂl Ell:cfzrum':s * B.1.E.T.
Electronics Engineering  SCHOOL OF
Automation ELECTRONICS

POIT LOUPON 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

(7
m
B
L=
]

THE: LEADING ORGANISATION OF ITS_KIND IN THE
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HIGHEST QUALITY—
* VALVES * Tubes oo
. a5
by return of post Carr. & Ins. 125, GUARANTEED |NEW TYPES
THE MOST COMPREHENSIVE COMPETITIVE ||mosr mrrvarp, S R s
VALVE LIST IN THE COUNTRY MAZDA, COSSOR, 12i £2. 0.0 £3. 5.0
EMITRON, EMI- n. . O NI Q——
® FREE TRANSIT IN- SCOPE, BRIMAR A
10% DISCOUNT | NEw LOW | s0Rance.  An waives | | [ooor e o vee |14i0. £2.10.0 £3.15.0| £5-0-0
SPECIAL OFFER TO are new or of fully .
PURCHASERS o! any PRICES guaranteed  ex-Govern- EROCESSED) iy 15/1 7"1. £3. 5.0 £4.1 0.0 CRM 172
SIX VALVE xed 1 GUARAN- ment or ex-equiptnent OUR OWN M MW 43/64
B ELH origin.  Satisfuction or FACTORY 21in £3.15.0 £5.15.0] £6-0-0
black type (15% in TEED 3 Money back UGuarantee - - - N -
dozen). Post: 1 vaive, MONTHS on Goods if returved un-
6d., 2-11, 1/~ used within 14 days. 13 CHANNEL T.V.s IVORY/GOLD KNOBS 1* Dmmsecfer. tgnlt
VARV AT Y I VRN P S b [N Y VT Table Models, Famous Makes. Abso- price 1/2, 5 for 4/6, 13”113, 5 for 8/
1A5GT  5/-|6J6 4/-|12J7GT 9/-|DET19 2/9 utely Complete. eye sets are un- RY O
1A7GT 11/-|8J7 8/6|12K7GT 4/9|DF35  9/9 equalled in value due to huge purchase %I:IEC'LA#\’;%M“&O&":CW Pu‘:{g&
1C3GT  9/-1837G 4/9|12K8 11/-|DF81 3/6|EN3L  18/-[Ul4 8/~ direct from source. They are uutesf:ed we are ollering MW 31/74 T“b" nt
1D5 8/ [)J‘(,T 7/6| 12K8GT 9/6| LF96 7I3|EY51 Uls 8/- and not guarauv.eerd to be in working the unrepeatable price of 29/_
1D6 9/9 9;6 12Q7GT g‘- DHE3 e;- sx;wu "/g 22 879 | order. Carr. ete. 15/~ £4 36/24 ditto, 38/-. P.P. 12/6. Th,
145GT 9/9|6 KbGT 6/6[128A7 |DH78  5/-|EZs6  7/6|Uz4  16/- | j. i teed for 6 months.
14 galokT © IIGT SLbKi lLlEVSS  dgluss 1178 1ain. £2.19.0 140, £4.19.0 || avove are guaranieed for ¢ m "T
o3| 128H7 8/6iDKYL  5/6|EZ35  6/8 Uze 9/9 RECORDERS. “Verdik" 4 Track
GKTGT 4/8|123J7 5/6|DK92  7/-|Ez4l  7/-|Us1 7 E;ﬂ,’ fﬁf,‘f’;‘ﬁ“%,m‘nvf L&:ﬁ?-ﬂ;& Collaro 3 Speed Transcription Deck,
6K8GT 8/9{128K7 4/9|DKYé  7/3|EZ30 8/« U33 14/~ | te. L fift. I oo Buperior reproductior, Streamlined
e 25N7 B8l 6/6| U35 teed none drift. Frequency coverage P P ) b Mik
78 } le GT7/8|DL33  8/- FW?A o0 8/ U35 12/6 | 85100 me/s. OAS1 balanced diode | Portable Case. Complete wit Ol ;
12/6(13b3  9/-|LL35 8/~ FW«lIJ sl- U7 28/- | gutput, Magic Eye Tuning, Two LF.| Market value approx, £45.
6/6|1457  14/9|DLG5  6/-|FW4/5008/-1U50 5/9 | Stages snd discriminator, £6.9.6, P.P. | SPECIAL PRICE 20gns.
9/-|194Q5 7/8|DL75  6/-|GTIC  7/-|U52 449 | 310
11/-|19BGS 184-|bLs2  8/-fGz32  8/9(U7s 5/6 PERSPEX imms ror 17in. T.V. Seta
8/-{2001  9/8|DLYL  8f-|iZ3+ 12/6|U78 5/~ | P.V.C. CONNECTING WIRE. 100 yds., | Brand new, 7/6. P.P.1/5,
SLD12 6/9|20F2  9/6{DLy2  6/-|HABCS08/6|ulyl 12//8 30 wil: Special Price 7/8. 200 yds. 30
6 P - 9 nil: Specia. i yds. o
SLD20 7/9|20LL  16/-|DL9S  6/8|HLAILL (U281 9/6 | wil: special price, 12/6. 25it. Coil, 1/-, BESdIST_ORS- S»,V]‘Jur selection, 4/8 dos.
;;e 20P1L lg;g DL . 78 N300 12//3 Gug2 15/« 3&;“3 different ct{}ours. 4/-. Connecting ;f"d‘jfﬁ:'u Jﬁﬁ;?ﬁ‘:&fﬁ“ Ceramic,
6|20P3 EABCS80 6/8{UN ~|Usul  15{- | Hex. Prices as above. Sl 5
d | e P CO-AX. Standard and low loss, 25 yde.
lg’g 1'353 ig’- g:ﬁﬁ ‘(li//- {i\“v}jjsulg’g 8:’;{3 g;g TRANSISTORS. Ked spot 3/8 ea. | 12/6; 50 vds., 22/8; 100 yde., 42/6.
6/-|25A6G 8/-|EBAl -1 w4/500 716 U3§9 11/- White Spot 4/6 ea. Yellow Spot 2/9 ea. | Co-ax Plugs 1/3. Wall outlet boxes 8/6.
T 8/6|25L6G 6/9|EBSL 3/-|[KLL32 8/6lusu1  18/- Germanium diodes 9d. ea., 8/- doz. EXTERNAL LT V. Conver ith
6R7G  8/8|25L6GT 7/9|EBC33 4/B|KT32  6/9| UABCS0 8/- | PICK-UP CARTRIDGES. “Acoe” 65.3, | Power Pack. compact, 89/=
258 jsﬁg g’- Egcgi g//s ‘lz;rggc lé;g UAF42 749 8. “Sonotone”, 17/-. “Steig and | P.P. 2/
257 | C UB41 Reuter”, 17/8. Power Point, 17/-
3f~|u2525 8/-| KBF80 7/9 718|UBC4l 719 4-SPEED RECORD PLAYERS. Latest
N o DLy -|EBF&3 8/6 o TAG STRIPS. From 3 way to 12 way | Turntable, together with lightweight
GSL:,GT g/lg 3()(;‘{G g;. EBFS9 g;g KT61 55 gg%g}) %l/‘i Mixed parcels of 256—3/9. The best and | Staar Ga’laxy dusl sapphire
63NTGT 4/6|30F5  8/-|EBL2L 12/6|K 5/9|Uprsy 7/6 | cheapest way to Luy! turnover pick-up hem;s Amazing, vuh/u
sz4u  7/6|68Q7T  5/0]30FL1  98/6|EBL31 17/6|KT76  8/6|UB121 14/6 | HEADPHONES. BEx-Govt. quallty with | (Pick-up oniy 18/-), 23.10.0. Carr. 3/~
5Z4GT 11/-|8887  3/8[30Li  6/9|ECHL  4/6|KTW6l 5/9(UCCss 14/8 ot o
s |00k tor6| S0kt /8l Rocer Tr6|RTwe Bjo|Uccus o | Jack-phugs. 76 pair. r.P. 1S, PORTABLE RECORD PLAYERS. Takes
5 LV6U - 5/-|30P12 6 BCCs2  4/-|KTWE3 559 UCF%0 15/- | ACETATE TAPE. The highest quality, :illt:lz«;;u}zcrorGerglr;p;e:as,"aé;lnpnn:{:
V 6 6/8|BCC33  4/6|KTZ63 5/8lucH21 12/~ guamnteed. 5in.  600ft., 15/, B53in o= , i
3 9/3 ECC34 g/- L63 . 2//9 UCH42 7/3 | 1,2001t., 21/6.2 7in. 1200, 23/6, Iﬂiﬂ‘ne&vﬂ ltdwé;zone Case. abso=
L6GT 8/6{ECC35 6/-|LN152 7/-|UCHS81 8}- | 7in. 1,800ft., 32/6. Also new emply : b -
25/-|ECC40 14/-|MUL4  7/8juCLs2 9//9 spools, Sin., 1/9, 5in., 8/-, biin, 3/6. | MIRROR GALVANOMETERS, Ever
g wg gszm'p g;g %gg:l) 561/8 ij]gg g;- 3%{153 1352 Tin., 4/6, shed and Vignoles, 45 e2cond swing, high
6Y8 2 - INT = UF- seneitivity, hea nmetal cases, with
M | pge NEW SPEAKER CABINETS covered ity, heavy gul ,
;gg %//13 ﬁzsu'r %Iﬂ E((}tgi g//tz :igg lgll6 Ht:é t:;]//? i sttractive Rexine, Gold Metal [ spares in transit case, unused. £3.10.0.
B7 o] 42 T8 ECCS5 79| P4l 4/6|Urss 76 | iront 11/-, Or complete with 7 x 4 | P, SPEAKERS. 3 ohm, top makes,
705 7/8|5005  9/-|BCCss 18/-[boL  2/8|Urkg 146 | Speaker 19/ bV 110, Ferlormance guarsnteed. * 6jin., Sin.
706 7(8|500D6 19/-[ECCOL  4f- Ursy  7- | [ TRAV.LER TAPE RECORDER -, 5in., 7 x 4in. 11/
R HRRES HE 1slutat 31| Superior, Transistorized, Portabie | | ASSAULT CABLE, 1,000 yda. Covered
e |y 1058 DR b =] Fast Rewind. Built-n High Output | | Steel Teleptone Wire.  Ideal for
< e Speaker. Unrepeatable.  Listed gardening, 9/-. P.P. 4/~
AT T Ml hcnss 416 ShlEns IOV RICEN Sléns, AVO MODEL 40 o iversal Standard
5 2 . Uni
V7 79|75 6/6| sl 779 v imi t
g g = A20 Autochangers.  Latest B.3.R. | test meter, limited quantity, $8.10.0.
e O FEER GE 10 mixed records. Brand New. Un- | 12 VOLT Blowers, ex-Gov., 18/6.
2 s S Of repeatable, £6.19.0. Also 1'Al4, A | MICRO-SWITCHES, 4/6 each.
1001 11/6| 185BT 19/6|ECLS3 117 e L VOLUME CONTROLS. 5K to 3 Meg
1002 14/8|803 19/-| EFe2 7 GARRARD' Slimline. Very latest | ° 3/3 to 5/8
10C1s 87| 307(a) 5//8 EF36 3/:; Compuct Autochanger. Just released. | oM 0 5/9 each.
1081 5/' 208 ) 718 139 456 Amazing value, £8.19.0. Also available, | TRANSISTOR INTERCOM High sens
10F9  10/6|s13 55/- él“40 12/- Garrard Model 209, £8.17.8. P.I'. 4/, sitivity, complete with  batterlea,
10L14  7/-18324  14/-|Eral 8/ 100 RESISTORS 66 usually £9 ms(ouvr PRICE £7.15.0,
10LD3 7/9|566A 11/6|EF42  7/8
954 - 5
ig};g}ﬁl%}ﬁ uo4 g//ﬂ EF50-3R2/ - 100 CONDENSERS 10/- ?.B.O./I.T.A. TUNERS
J0E13 1119001 2/ o 3,3 Miniature Ceranmw and silver Mica | | Kamous makes compiete with
10P14  9/~9002 4/9| EF80 4/9 Condeasers 4 pF to 3,000 pF. LIST . “ v m, fe .
10P18  7/-|ATP4  %/9|EFs5  6/6 VALUE OVER £5, Fantastic value  19/a
1246 4/9|Az31  8/-|EFs6  9/- AM/FM. RADIOS. latest Super | fmmm==
12AC8 15/-|AZ4L 11/-{EF89  6/8 . : P€r | CONDENSERS. 25 Mixed, Meczroxyun.
12AD6 17/-|B36  7/9|EFO1  8/- German press button, long, mwediulh | v oonlar sizes, List Value
B 10 short and K.M., nurmally approx. £30, o
12AE6 18/9|C1C 9/6|EL92  4/6 OUR SPECIAL DISCOUNE PRICE | Our Price 10/-
12AH8  §/-|CBLL 26/6|EF9G 3/~ 19%s. = =
12AT6 7/6|CBL31 21/-|EL32  4/6 SOLDERING IRONS, ‘‘Pifco” with
12417 5/6/CUHUG 14/-|EL33 5/ LINE TRANSFORMERS, Most types | built-in Searchlight, 82/~ “Ceka”™ with
12406 9/6|CL33  9/8| kL35S  T/- available from stock from 19/ Also | angled bit, 16/8,
[2AU7 8/-{CY3l  9/-|EL4L  8/- frame and blocking oscillator trans-
12AX6  6/6(D77 8/6|EL42  8/9 formers. ¥.A.E. enquiries. GET 15. G.E.C. High Power, Contack
12BA6  7/6| L1532 5/9|ELs3 11/ cooled, ture maiched pr Trans~
12B 6 7/ﬂ DA30 12/8|BLs+  7/- VALVE HOLDERS B76, 6d. ea., with | istor with Push-Pull luput & Outpmd
12BH7 9/9|DAC32 9/8| 2LI1 4f- 2/8| Screen 84, ea. BYA, 6d. ea. with Screen | Transformers. Knock out price 28/«
1208 e/e DAF91 4/6/EMB0  7/8l3U25  18/- 8d. ea. P.P.1/6.
Post: 2 Iba. 2/-, 4 lbs. 2/6, 7 Jbs. 38, 15 lbs. 4/- ete. No C.0.D. ALL ITEMS LESS 5% and POST FREE IN DOZENS. LIST OF 1000 8NIPB, 64,

TECHNICAL TRADING CO.

PARK CRESCENT

Callers only welcorne at.

www americanradiohistorv com
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN U
The Recorder incorporates the latest Collaro Studio Tape Transcriptor. The Audio
guallty Tape Amplifier with negative feedback equalisation tor each of 3 sp

eaker, empty Tape Spool, a Reel of Best quality Tape and a Handsome Por
h latest attractive two-tone polychrome finisli, size 14} x 15 x 8}in. high, and eircur®
%f purcﬁased individually approximately £40.
or leaflet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE At1

PUSH-PULL ULTRA LINEAR
QUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES
Two input sock-ts with associated
controls allow mixing of "*mike" and
gram, as in Al10. High sensitivity.
Includes & valves, ECCB83, L.CC83,
EL34, EL84, 5Y3. High Quality sec-
r,lona.lly wound output_transformer

eeds. High Flux

table carrying Cdbmet
Total cost
Performa.nce equal to units In the £60-£80 class. $.A. It

(101 [3
tron High

25;

GINS.

Cerr,

17i6
ILP, TERMS. Dceposit £5.7.6 and 12
monthly payments of 39/9 Cash price
it settled in 3 months.

specially designed for Ultra Linear E
operation and reifable small
densers of current manufacture,
DIVIDUAL CONTROLS FOR BASS
AND TREBLE ‘Lift” and “Cut”.
Frequency response 4+ 3D.B

cfs. Six nesgative feedback
Hum level D.B. down. ONLY 23
mllllvolt.s INPU'T required for FULL
OUTPUT. Suitable for use with all
mukes and types of pick-ups and
microphones. Comparable with the
very best designs. For STANDARD or PLAYI\'G RECORD>.
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6 3 v 1.5 4. For supply ot a
RADIO FEEDER UNIT. Size approx. 12-6-7in. For A.C. mains 2002250 v. 50 ¢. p.s. Qutput
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams subplied. Only Gns Carr.
©Or [acLory built §1/- extra), ® 10/~

If required louvred metal cover with 2 carrying handles can be supplied {or 18/9. TERMS
ON ASSEMBLLD UNITS. DEPOSIT 74/9, and 9 monthly hbayments of 24/9. Send
S.A.E. for illustrated leaflet detailing Ready-to-assemble Cabincts. Speakers. Micro-
phones, etc., with cash and credit terms.

RSC STEREO/TEN HIGH QUALITY AMPLIFIER

A comblete set of parts for the construction ot a stereo-
phonic amplifier glving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 mill-
volts, suitable for all crystal stereo heads. Ganged
Bass and ’I‘reb]e Control give equal variation of “lift"
» and ‘‘cut”. Provision {3 made for use as straight
(monaural) 10 _watt amplifier, Valve line-up ECCS3,
ECC83, EL84, EL84, EZ81, Outputs for 2-3ohm speakers
Polnt-to-Point wiring diegrams and In- 8 Gns
structions suD?hed Send S.A.E. for leaflet, =
Full construct onal details and price list 2/6. Carr. 10/-.

100Ds,

LUNG For

RRADMATIC RECORDING HEADS,
High Impedance Record/Playback 22/-,
Lew Impedance Erase, 12/6.

COLLARO JUNIOR 4-speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.19.6.

PICK-UP ARMS. Complete with latest
Acosjhi-fi - Turnover head and rest.
Only 29/11.

CRYSTAL MICROPIIONES. Hand tybe

NP110 14/9, R T.C. 19/? Acos Mic 40 25/9,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BM3 with neck band angd heavy table
stand 58/9. Lapel type 35/8.

COLLARO CONQUEST
AUTO-CHANGER,

4-SPEED
with high fidelity

Studio mck up Latest model. For
200-250 s. A.C. mains. Our
price 28.19.6. Carr 5/6.

COLLARO RC 457 4-SPEED MIXER

AUTO-CHANGERS, Turnover Studio
gick \}17 head. lor 200-250 v. A.C. £7.19.8.
arr.

B.S.R. UAS 4-speed AUTO-CIHHANGERS
with hi-fi turnover head. £6.19.9. Carr. 4/6.

GL3A MINIATURE 2-3 WA'TT GRAM
AMPLIFILR. For use with any single
or auto-change unit. Outpun for 2-3 ohm
speaker. For : A.C. mains. Size
11% x 2¢ x 2%in, \Controls: Vol. and Tone
with switch. Only 59/6.

Kit can be assembled. ready for use. 59/6 e

R.S.C. BATTERY CHARGING EQUIPMENT

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

HEAVY DUTY CHARGER KIT Assembled ssnLED | BATTERY CHARGER KITS
6/12 v, amps. variable output. L TARGER Consisting of Mains Trans-
Consisting of Mains ’Ixanslormer 6/12V. 4- 5amps_ L5 former. F.W. Bridge, Metal
0-200-230-250 (Bridge) Fittod Ammeter and | 6 v. or 12 v. | Rectifler, well ventilated steel
Selentum Rectlﬂex Ammeter, variable charge rate amps. case.  Fuses. Fuse-holders,
Variable Charge Rate Selector selector. Also selec- Grommets, panels and cir.uit.
Panels, Plugs, Fuses. Fuseholder tor Llug for 6 v, or | Fitted Ammeter | Carr. 3/6 extr't.
and circuit, 59/6. Carr. 4/6. 12 v. charging. Lou- | 8nd selector gy or12v.1amp........... 24/
vred stecl cuse with plug_lor 6 v. or Ab above, with Ammet,ers 52/9
stoved blue hammer v. Louvred |§v, 2amps......, 25/9
PARMEKQ) POTTED ( HOKES nnished. IFused met,a,l case fin- Bv ‘or 12v. z'\.mp 31/6
200 mA, 12 H 100 ohms . 1e/9 and ready tor 69/9 | ished attractive |g'v, or 12'v. 2 amps. inCiu-
120 mA, 30 H 200 ohms I use with  Carr. 5 | Remmer  blue. | * give of Ammeter........ 42/9
120 mA, 8 H 10 ohms I 13/9 mains and outpuy | Beady for use |6y or12v.4amps......... 49/0
leads, Terms: ;’Aéholggégi iv. or 12 (\]r 1s‘mlps.hwlth
Deposit 13/3 and 5 mmeter and variable charge
SOLDERING IRONS. | 230.250 v. 20 monthly  payments | 1eads. rate Selector .............. 59/9
-work'19/9 Sparc elements and bils 13/3. 6/12 v. 3a., all | Double Only |CHARGER  AMMETERS.
available, facilities as above, | Fused. 4919 .5 a., 0-3 a., C-4 a,, 0-7 a.,
Only 59/9, carr. 3/9. Carr. 3/9 0-25 a., 0-60 a. 8/9.

FULLY

R.S.C. MAINS TRANSFORMERS ( ,,fUstr

Interleaved and mmru-«'mltml. frim- FULLY SHROUDED (continued)—
25

aries 200-230-250 v, s Screened 425-(-425v. 200mA, 8.5v. 4a, C.T.. 6.3v.
TOP SHHROUDED l)l{()l’ THROUGII =8 C.T., bv. Ja 58/9
250: . 70mA, 6.3v. 2a, 0-5-6.3v. 1719 450-0-450v. 250mA, 6.3v. 48 C.T.5v. 3a.. 68/9
350-0-350v. A.6.3v. 2{1. .. 15/9 OUTPUT TR A'\"F()R\ll‘l{E
250-0-250v. .3V, 2&.6 v. la ..21/9 Midget Battery Pentode 66:1 for
250-0-250v. 100mA’ 6.3v. 3. 18/9 354, ete. oo .. 4/8
250-0-250v. 100mA, 6.3v. 4a, av 3'1 25/9 Smal] Pentode, & ,000 0 to 30 .. . 4/8
300-0-300v, 130maA. 6.3v. 4a, 6.3v. 1a, for Small Pentoue 7/8,0000 to 30 .. 4/8
Mullard 510 Amrlifer Stundard Pentode 5,000Q to 3Q .. BI8
300-0-30Gv. 100mA, 6.3v. 4a §v. 3a 26/9 Standard P :ntode 7,8.000 to 30 . 5/9
v. 100mA, 6.3v. 4a, 5v.3a 10,0009 to 30 5/9

2€/9
350-0-350v. 150mA, 6.3v. da, 0-5-6.7v. 3a D¢/ Push- Pull 8 watss. EL34 or'6ve %o

FULLY Slllt()UDl 1) UPRIGHT 310 or matchied tc 1°
250-260v, 6.3v. 2a, J-3-6..v. 2a, Pusp-Pul!l 10-12 wgtts to match 6V6
Mldzet tYDe 2!-3-31n 7711 or F1.84 to 3-3-2 or 150
50-0-250v. 100: .. 279 Following types for 3 and 150 speakers
27/11 Push-Pull 10-12 watts 6V6 or EL.84 .. 18/9
6. o Push-Pull 15-18 watts, 6L.6, KT66 . 22/9
1a, for Mullard Amtllﬂ er .. .. 33/9 Push-Pull for Mullard 510 Ultra
350~0-350v. 100m A, 6.2v. 4a, 5v. da 2711 Tinear ..
350-0-350v. 150m A, 6.3v. 4a, 5v, 3a /9 Push-Pull = 20

watr.s

“sectlonally
wound. 61,6, KTEE6, e oo .. 49/

495-0-425v. ZOOmA 6.2v. 4a, C.T.5v.3a 55/

MIDGET MAINS Primaries 200-750 V.
50 c/s. 250 v. 60 mA, 6.3 v, 2a
250-0-250 v. 60 mA, 6.3 v. 2a, ..
Loth above size 2% x 2§ x 2ins,
FILAMENT TllA\bFORMI‘RQ
All with 200-250 v, 50 ¢fs. primarles 6/3 v.

1.5 a. 5/9 63v.2a 7/6; 0- - 2a, 7/9;
12v. ia, 7/11;6.3v. 3 a, 8/11; 3v.6a,
7163 12 V. 145 a twice, 17/6.
SMOOTHING CHOKES

150 mA, 7-10 H 250 ohms. , 0o .»11/9
100 maA, 10 H 200 ohms 00 .. 8/9
80 mA, 10H3500hms 00 o .. b/9

60 mA, 10 H 403 okm . 4/11
CIARGEIt I’lt/\'\hl‘OR]\ll RS
All with 200-200-250 v. 50 ¢fs Primaries:
0-4=15 v. 1} a. 12/9: 0-9-15 v. 2 a, 14/¢; 0-8-156
v 33, 16/9: 0915 v. 5 a 19/9; 0-8-15 v.
. 28/9 0-3-15 v. 8 a, 28/9.
TRANS.

TO (Stngsolm/%tcn do
50—80 13/9;

0—110/120 230,

250 watts, 39/¢; 150 wat's, 27,
MICROPHONE TRA\sF()l{BIFRG
120:1 high =®rade, clamped, @/9; 120:1
Potted. Mu-metal screened, 9/9.

wn)
watts,
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R S C (Manchester) MAIL ORDERS to 29 Moorfield Rd., Leeds 12. Terms: C.W.O, or C.O.D. No C.O.D. under £l, ammr
oende Postage 2/9 extra under £2. 3'9 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
BIRMINGHAM: SHEFFIELD. HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS:
6 Great Western 13 Exchange St. S1 Savile St, 73 Dale St. 56 Morley Street 8-10 Brown St, | 5-7 County {Mecca)
Arcade, Castle Market Hull (Half Liverpool 2 (Above Alhambra (Market St.) Arcade, Briggate
Birmingham Bldgs., Sheffield day Thurs.) Theatre), Bradford | Manchester 2 Leeds |
SENSATIONAL STEREO OFFER Only 4 Gns. carr. 5[~ | 8 10 WATT HIGH QUALITY
A complete set of parts to construct a good quality Stereo amplifier with an undistorted SPEAKER
output total6 watts. For A.C. mains inputof 200-250 v. Including pair matched 6iin. N
speakers. Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance control. h
Full instructions and point-to-point wiring diagrams supplied. Stereo Pick-up Head 18/9 POLISHED
extra with above only. WALNUT
FINISHED
AT CABINET
R.S.C. 30 WATT ULTRA LINEAR Jason FMTI V.H.F/FM Radio Tuner de- Gauss 12,000

HIGH FIDELITY AMPLIFIER Ail0

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db, down. Frequency response +3 db.
30-30,000 cfs, A specially designed
sectionally wound ultra linear output
transformer 1s used with 807 output
valves. All components are chosen_for
rellabllity. Six valves are used EF86.
EF86, ECC83, 807, 807, GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP IS
SUITABLE. The unit is designed for
LLUBS, SCIIOOLS, THEATR
DANCE HALLS or OUTDOOR ¥
TIONS, etc. For use with Electmnlc
ORGAN, (.Ul'lAR. STRING BASS
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 1s provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed. Amplifler operates on 200-250 v,
50 c/s. A.C. Mains and has output for
3 and 15 ohm speakers. Complete Kit of
parts with fully punched
Gns chassis and point-to-point
* wiring diagrams and in-
structions. 1f  required
periorated cover with
. Carr. 10/~ carrying handles can be
supplied for 19/9. The
amplifier can be .supplied, factory built
with EL34 output valves and 12 months
guarantee, for 14 Gns.

TERMS: DFPOQIT 33/9 and ¢ monthly
paymants of

Sultable microphones and
avallable at cumpet,ltlve prices.

[=F]

speakers

WE STOCK ARMSTRONG RADIO-
GRAM CHASSIS, GOODMANS and
WHARFEDALE SPEAKERS. 1LP-.
or Credit Terms available. No carriage
charges on Mall Orders for above.

LINEAR TAPE PRE-AMPLIFIER
Type LP/1. Switched Negative feedback
equalisation. Positions for Record liin.
3tin., 7tin. and Playback, EM34 Record-
ing Level Indicator. Designed primar-
ily as the link between a Collaro Tape
Transcriptor and a high fidelity ampli-
fier, but sultable for almost any Tape
Deck. Only 9 gns. S.A.E. for leallet.

sign, T'otal costs of parts including valves.
Tuning dial, Escutcheon, etc. £6.19.9.

LINEAR L45 MINIATURE 4/5 WATT

lines.Speech
ccll 3 obhms
or 15 ghms.

QUALITY AMPLIFIER. Suitable for Only 4.18.6
use with any record playing unit, and Carr. 5/-.
most microphones. Negative feed-ba:ck Terms: De-
12db. Separate Bass and Treble Controls. posit  11/3
For A.C. mains input of 200-250 v. 50 c/s. and 8 monbhlv payments of 11/3,
Output for 2-3 ohm speaker. Three minia-

ture Mullard valves used. Size of unit 12in. 20 WATT_ HI-FI LOUD-

only 7-5-5iin. high. Guaranteed for 12
months. Only £5.19.8. Send S.A.E. for
illustrated leaflet. Terms: Deposlt 22/8
and 5 monthly payments of 22/8.

SPEAKERS IN CABINETS. Size 18 x
18 x 10in, Fszh as above. Terms: Deposit
17/9 and 9 monthly payments of 17/8.
Only £7.19.8. Carr. 8/6.

R.S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive 4-valve quallty amplifier for the
home, small clib, ete. Only 50 millivolts input is re-

quired for full output so that it is suitabie for use with
the latest high fidelity pick-up heads, in addition to
all other types of plcl\-ups and practically all ‘mikes’.
Separate Bass and Treble Controls are provided. These
give full long-playing record equalisation. Hum level is
negligibie being 71 db. down 15 db. of Negative feedback
is used. H.T. or 300 v. 25 mA. and L.T. or 6.3 v. L.5 a. 18
available for the supply of a Radio Feeder Unit, or
Tape-Deck pre-amplifier, For A.C. mains input of 200-
230-250 v, 50 ¢/s. Output for "-3 ohm speaker. Chassis is-not alive. Kit is complete
in every detali and includes fully punched chassis (with baseplate) with Blue hammer
finish and point-to-point wiring diagrams and instructions. Exceptional value at
only £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 earr.; or Deposit 22/8 and
5 monthldy payments of 22/ for assembied unit.

R.S.C. PORTARBLE GUITA
AMPLIFIERS, (For 200-250 v, A.C. Malns)
Junior 3 watts High Quality output.
Separate Bass and Treble ‘“‘Cut™ and
‘“Boost” controls. _Sensitivity 15 m.v.,
Twin inputs, High Flux 8in. Loudspeaker
“built-in”. Handsome, sirongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in attractive and durable policrome. and

fitted carrying

handle. Terms:

Depusit £l and 9 . a
o]

monthly payments
f £1. Carr. 10/~

Senior 10 watts High Fidelity output
Separace Bass and Treble “Cut” and

oost’” controls. Twin separately
controlled high gain iInputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a2 high Flux 12in, for Bass notes and &
7 x 4 in. elliptical for Treble. Cabinet is
well made and finished as Junior model.
Size approx. 18 x 18 x 8in. 15 Gns
H.P. Terms: Deposit 34/9 and g
9 monthly paym:nts of 34/9. Carr. 10/-.
Super ITi-Fi 15 Watt., All facilities as
10 watt. Cabinet size 20 x 15 x 13ins,
Terms: Depgsit £2.11.8, and nine monthly
payments of 51/6. Cash 22 gns. Carr. 12/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry

battery elimmator.
Sizs 5f x X 2in.
approx. Completely

replaces bhattery sup-
plying 1.4 v, and 90 v
where A.C. malns 200-
v. 50 ¢/ is avail-
able. Sultabte for all
battery portahble
recelvers requiring
1.4 v. and 90 v. This
includes latest low
consumption types,

Complete kit with diagrams, 39/9, or
ready to use, 48/6.

Type BM2, Size 8 x 5%
X 2tin. Supplies 120 v.
90 v. and 60 v., 40 mA,
and 2 v. 0.4 a. 40 1 amp.
fully smoothed. There=-
by completely  re-
Dlacing  both LT,
batteries and  L.T.
% v, accumilators
when connected to
A.C. malns _supply
200-250 v. 50 c¢fs.
SUITABLEFOR ALL
BATTERY RECEI-
VERS normally using 2 v, accumulator,
Complete kit of parts with dlagrams and
instructions, 49/9, or ready for use. 59/6.

R.S.C. BASS REFLEX CABINETS,
JUNIOR MODEL. Specially designed
for W.B. HF1012 Speaker, but sultable for
any good quality 10in, speaKer. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.8.
STANDARD MODEL, As above but for
12in. speakers. Size 20 x 15 x 13in. Espe-
clally recommended for Audiotron Loud-
speaker systems. £5.19.8. Suitable legs
with brass ferrules, 25/- per set of 4,
AUIMOTRON _CORNER CONSOLE
CARBINETS.  Polished walnut veneer
finish. Pleasing design. Slze 27x18x18ins.
for 8 or 10in. speaker. 4 (
AUl)lO'll(()\ HI-F1 NPI* -\l\lR SYS-
TEMS, Consisting of matched 12in,
12,000 line, 15 ohm high quality speaker;
cross-over unit (consisting of specially
wound choke. condenser, etc.) and
Tweeter. The smooth response and ex-
tended frequency range ensure surpris-
ingly realistic reproduction. Standard
10 watt rating £5.19.8 or Senlor 15 watt,

£7.19.8.
P.AM. SPEAKERS. 10in. W.E. “Stentor-
ian* 3 or 15 ohms_type HF1012 10 watts,
hi-fidelity type. Recommended for use
with our A1l Amplifier, £4.12.9. 12in. R.A.
3 ohms 10 watts (12000 lines). 59/8.
SETERS. Plessey 39 19/9, 150 25/9.
AL PICK-UP HEADS.
(Cartridges,) Acos, Standard replacement
for Garrard, B.S.R. and Collaro, 18/8.
Acos Stered/Monaural 49/9. Ronette
Stereo/Monaural 59/6.
R.S.C. EQUIPMENT CABINET. Dimen-
sions and outer appearance identical with
Standard Bass Reflex Cabinet. Top hinged
Bass board adiustable. Will take Tape
Deck or Player Unit, and Amplifier plus
r A.M./F. Unit. Only 8 gns.
SUPP RHF’[‘ F ER UNIT. Design of
a high quality Radio Tuner Unit (specially
suitable for use with any of our Ampli-
fiers). Delayed A.V/C. Controls are
Tuning, W/Ch. and Vol. Only 250 v. 15 mA.
H.T.and L.T. of 6.3 v.1 amp. required from
amplifier. Size of unit approx. 9x6x7in.
high. Simple alignment procedure. Point-
to-Point wiring diagrams, Instructions
and priced parts list with illustration. 2/8
Total bullding cost £4.15.0. For leafiet
send S.A.E.
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UNLlMlTED OPPORTUNITIES exist today 1or “gerting

.« . but only for the fully trained man.

develop your tatents and help you to success.

s§TUDY
thorough.
and progress sure.

Let I.C.S. tuition

IS EASY with I.C.S. guidance. The courses are
Printed manuals, fully illustrated, make study simple

YOUR ROAD TO SUCCESS can start from here—today.

Complete this coupon and post it to us, for full particulars of the

coursa which interests you.
BOOKS.

MODERATE FEES INCLUDE ALL

Take the right course now ...

ADVERTISING

Gen. Advertlsing, Retail & Dept.

Btore Copywriting

ART

Ol & Water Colour

Commercial [llustrating

BUILDING

Architecture, Clerk of Wks., Buildg.

Constr. & allied Trades, Q\unmy

Burveyg.

CIVIL ENGINEERING

Highway Eng., Btruct, Engrg,,

Concrete Engineering

COMMERCE

Bookkeeping, Accountsncy, Office
ining, Costing, Secretaryship,

Storékeeping

Shorthand & Typewriting

DRAUGHTSMANSHIP

Architectural, Mechanical, Maths

& Machine Drawing

Drawing Office Practice

Structural Drawing

ELECTRONICS

Industrial Electronica

©omputera & Maintenanos

FARMING

Argble & Livestock

Farm Machinery Malnt,

Pig- & Poultry Keeplng

Market Gardening

FIRE ENGINEERING

1.F.E. Examinations

Fire Service Promotion

GENERAL EDUCATION

Goed Eng., Foreign Langs.

GJO.E. subjects at ordinary or

advanced levei

INTENSIVE COACHING for all principal examinations

Brit.l.R.E.,
R.H S., P.M.G.

including C.L.S., A.C.C.A,, |.C.W
l.&.S., City & Guilds of London Institute,

Certificates "in Radiotelegraphy, etc.

HORTICULTURE
Complete Gardening
Flower & Veg, Growing

MANAGEMENT

Business Management
Hotel Management

Office Management
Industrial Management
Personnel Management
‘Work 8Study, Foremanship

MECHANICAL & MOTOR EN-
GINEERING

Engineering Maths,, Weldg.

Diesel Engines and Locos,
Inspection, Workshop Pract,
Refrigeration, Motor Mech.
Running and Maintenance (many
other subjects)

PHOTOGRAPRY
Practical Photography
P.D.A. Examination

POLICE
Police Entrance Exam,

RADIO, T.V. & ELECTL.
Radio servlcing & Engrg.
T.V, Servicing & Engrg,

Radio Constrn. (with kits)

SELLING
Cowmmercia] Travellers
Bales Mangnt, Ret. Belling

WRITING FOR PROFIT
Bhort Btory Writing
FreesLance Journalism

And many other subjects

.A., B.l.M., A.M.l.MechE.

(Dept. 172)
Intertext House, Parkgate Rd., London, S.W.II

1 Send FREE book on

lI Name.
! Address

|
! occupation
)
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—RETURN-OF-POST SERVICE —

©® GRAMOPHONE EQUIPMENT

ALL LATEST MODiLS Hire Purchase
sh Prlcel?eposlc Mthly/Pmts,

ALL POST FREE Ca:
RECORD ¢ llAA\(_llL
GARRARID AUTOSLIM
(GC8 PU)

0g 50 .. £7.19.86 £1.12.8 120f 12/3
B.S.R. UAHI(TCBPU) .. £7.17.6 £1.12.6 120l 121
B.S.K. UAH Monarch
(TCoS bt,ereo/LP/’lo) .. £8.17.6 £1.16.8 12o0f 13/5
1\(114!'1 RECORD PLAY l'l(§
(-RILEN(‘().»\’I 45 UNIT
(Batter £4.12.6 £1.9.8 3of £1.8.8
GARR -\RIJ TA (GCB PU) £8.2.6 £1.12.86 12of 12/6
B.S.R.TUR(TC8 ) 0 3of £1.3.4
T ANSCRIPTION UNITS
GARRARD 4HF (GCSPU) &.17 19.6 £3.11.6 12 of £1.8.5
PHILIPS AGI1816 | £13.13.0 £2.15.0 of £1.0.0

Many of the above can be suppiied {or stereo workmg See our
Gramophone Equipm :nt List for details.
@ “BRAND FIVE" REGORDING TAPE

Standard Play: 800ft. (5°) 168/-; 1,2001t. g
Long Play: 900ft. (57), 18/6' 1200ft. (a}') 23/ isoort. (79, 36/-,
Daouble Play: 1200ft. (5. 37/6: 24001t. (7*), 80/-. (All Post Free.)

@ LATEST TEST METERS Hire Purchase
Cash Price Deposit Mthly/Pmts.
0

AVO Mode! 8 Mnrk I .. 224, 0. .16.
£21. 0.0 £4. 4.0

AVO Model 7 Mark 11 ., 12 of £1.10.10
AVO Multiminor £9.10.0 £1.18.0 14/4
IA!LOR MODEL 127A [ £10.10.0 £2. 1 15/8
CABY A-10 . . £4.17.8 £1. 7.6 3 £1. 6.8
gAg¥ ‘l\il-zll' 00 . £6.10.0 £2. 0.0 3 of £l 13.4

£2
Full details of * any “of the above suppllad free on request
The AVO Models 7 and 8 are both latest models from current pro-
duction—not to be confused with Government Surplus.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Purchase
ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts.
B.S.R. T . £8.19.8 £1.16.68 120113/7
Latest LOLLARO Sludlo 212 19.8 £2.12.8 12 of 18/
TAPE AMPLIFIERS
MARTIN RECORDER KITS. 8311V for Collaro Studio Deck,
ll gns. 8312M for B.8.R. De :k. 8 gns. Carrying cases available.
H.P. Terms on Decks. Amplifiers and Cases, send for quote.
ARMSTRONG PABO-8. Price £16.16,0. Hire urchase
Deposit £3.8.0. and 13 mom:hly payments of 21.4.7.

@ JASON F.M. TUNER KITS
We stock combplete kits for FMT1, FMT2, FMT3, Mer:zury 2, and
JTV2 at competitive prices. Send for list.

@ P.W. BLUEPRINTS

Kits and ‘components tor Regency, VHF/FM Receiver, Short
Wave Two, Mains Recelver, Transistor Portable, Tutor. Citizen
and Mini-Amp. Full lists available.

@ LOUDSPEAKERS

GOODMANS: New Axielte 8 £5.5.0; New Axiom 10 £5.16.8;
Axiom 112 10in, £8.14.0; Axlom 300 12in. £11.5.9.
WIITELEY: [F 1016 10in. £7.16.0: HF 1012 . £4.17.8.
All Goodmans and Whiteley units supplied. H P. avallable.

@ STEREO COMPONENTS

Morganite ganged pocenr,lometers as specified for the Mullard
clrcults [ ] g/Anti-Log, 500k, 1 meg,, 2 meg. @ Log/Log. 50k.
250k, 1 meg., 2 meg. ® Lin/Lin 250k, 500k, 1 meg. All 10/6 each.

@ TRANSISTORS
MULLARD. Reduced prlces. Current production types,
not rejects. All in makers' boxes. Postage 3d. on each transis-

OCM 9/3: 0C45, 9/~; 00’70 and OCT71, %6 00172, 8/-: QC72 Matched

Pairs 18/~ OCT8, 8/-; OCBL, s/-- 0C170, 9/6; OC171, 10/6,

@ AMPLIFIE R KIT

We have full stoxks of all component.s for the Mullard 510,
lard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo.

2 Plus. Detailed list on any of these sent upon request,

Lnstrucnional Manuals: All Mullard Audio Circuits in **Circuits

for Audio Amplifiers". 9/56. GECY12, 4/6. All post free.

@ ILLUSTRATED LISTS are available on LOUDSPEAKERS,

TAPE DECKS, TEST GEAR, RECORDING TAPES., GRAMO-

PHOe[veE EQUIPMENT AMPLIFIERS. Any will be sent free upon

reques:

® TERMS OF BUSINESS

Cash with order or C. . We charege C.0.D. orders as follows.

Up to £3, minimum of 3/2. Over £3 and under £5, 1/6. Over £5

and under £10, 1/8. Qver £10, no charge. Poslage extra on

CASLH orders unuer £3 except where stated. Postage extra

on Overseas orders lrrespective of price.

WATTS RADIQ ®at oron

54 CHURCH STREET, WEYBRIDGE, SURREY
Telephone: Weybridge 4556
Please note: Postal business only from this address,

CLOSED FOR ANNUAL HOLIDAYS
AUGUST lith to 25th
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Brand new, individually
checked and guaranteed

VALVES

AL60 6/- | EBCO0  5/- | EZ4] 69
ARS8 5/- | EC52 8/- | EZ80 6!/-
ARDD5 2/-| EC70  10/- | EZ8I 6'9
ARP3 3/- | EC90  20/- | FW4/500

ARP4 376 | ECCBl 56 66
ARPI12 3/- [ECC82 661 GI20/IB 9/-
ARP21 5/6 [ECC83 7/- | GL450 10/-
ARP24 3/6 [ ECC84 7/-| GL464A |0/
ARP34  4/-| ECC85 8/- | GU20/2I

ARTH2 7/-| ECC9l 4/ 40/-
ATP4 2/9 |ECF82 8/6 | GZ32 9/-
ATP7 5'6 | ECH42 776 | H63 7/
AUI 5/- 1 ECH8l 7/9 | HL23 6l
AU4 5/- 1 ECL8O 8/- | HL23DD 8/-
AW3 4/- | ECL82  9/- | HVR2 1276
AZ3l 8/- | EF22 7/- | KRN2A 19/-
BS4A 5/6 | EF36 316 | KT32 8/-
BT45  15/- | EF39 4/- | KT33C  4/-
BT9B  20/- [ EF50 276 | KT44 6/3
BT83 22/6 | EF54 3/3 1 KTé63 5/-
Cv54 5/- [ EF55 5/- 1 KT76 10/
Cv264 20/- [ EF70 4/- | KTWé2 7/6
Cy3i 7/6 | EF73 6/- | KTW63 66
D4l 3/3 | EF80 5/6 1 KTZ4l  6/-
D77 4/3 | EF85 6/6 } MH4 36
DA30 12/6 | EF86 7/- | MH41 5/-
DAF70 35/- | EF89 7!'9 | ML4 4/-
DAF9l  é/- | EF9I 3/6 | ML6 6!-
DAF96 7/6 | EF92 3/- | MS/PEN 6/-
DD4| 4/- | EF95 5/- [ NT2 9/-
DET5  15/- [ EL32 39 | OB3 7!
DETI9 3/6 | EL33 8/- 1 OC3 56
DET20 2/« | EL35 6/-1 OD3 6/-
DF22 | 7/- [ EL4I 8/-| OZ4 5/-
DF39 4/- | EL42 8/-| PCC84 7/-
DF72 76 | EL84 7/- 1 pCC85  8/-
DF9l 3/3 1 EL8S 10/- | PCFBO  7/-
DF9%6 8/- | ELSI 4'6 | PCF82 8/
DK96  7/3| EM80 8/- | PCLB2 86
DL92 6/- | EM84 9/- | PCLB3 I/~
DL94 6/-| EN31 5/ | PCL84  9/-
DL96 8/- | EP7I 66 | PEN4S  4/6
EASO 16 | EP72 5/- | PEN46  5/-
EABCS80 7/3 | ESU208 6/- [ PEN65 6/6
EAC91 4/6 [EYSI 8/- | PEN220A 3/-
EB34 1’6 | EY86 8/-1PL36 10/6
EB9I 3/9 [ EY9I 3/6 | PL8I 9/-
EBC4] 7/9 [EZ40 7/- 1 PL82 8/-

PL83 10/- | YR150/30 6AK5 5.
PTI5 10/- 6!- | 6AK7 6l
PT25H 7/6 | VT4C  25/- | 6AM5 5/-
PX4 197- | vU39 6/- | 6AM6 4/-
PX25 9l 1 W3I 7!- | 6AQS5 7/-
PY32  12/- | X66 8/- | 6AT6 5/
PY80 6/9 | Y63 5/- | 6B7 56
PY8I 77-| Y65 4/- | 6B8G 216
PY82 8/- | Y66 8/- | 6C4 2/6
PY83 7/3 | 231 6/- | 6CS 6l-
PZ1-35 9/-| 1A3 3. | 6C6G 3/
QP21 6!- | IASGT 5/- | 6C8G 5/
QP2 5/3 | IC5GT 7'6 | 6Dé 4/-
QS75/20 6/9 | IDSGT 6/- | 6F5 5/3
QS95/10 6/9 | IE7G 7'6 | 6F6G 4/-
QS108/45 IG6GT  6/- | 6F7 5/

6/9 | L4 36 | 6F5GT 59
QV04/7 12/6 | ILDS 5/- | 6F8G 5l
R3 8/ | IR5 6/- | 6F12 4/6
R3/10 4/- 1 154 5/- | 6FI7 5/-
R10 1276 | 1SS 5/9 1 6G6G  2/6
REL21 25/- | IT4 4/- | 6H6M 116
RK34  2/6 | IW4 6/- 1 65 36
RX235 10/- [ 2A3 5/- | 6J5G 3/
SP2 4/ | 2A5 6/- | 66 4/3
SPI3C  4/6 | 2A6 71- | 637G 5/-
SP4l 276 | 2C34 2/6 | 6K6GT  6/-
SPel 2/-1 2C42  25/- | 6K7G 213
SU2150A 2C46  30/- | 6K7GT 479

4/9 { 2X2 4/- 1 6K8G 519
T41 7/- 1 3A4 5/- 1 6K8GT 83
TP25 I5/- | 3B7 5/- [ 6K8M  8/6
TTII 3. 3524 5/- | 6L5G 6/-
TZ20 16/- 6L6 9/-
Uli2/14 8- (8298) 60/- | 6L6G 66
ui7 5/-13Q4 6!- | 6L7G 46
vig 6/6 | 354 5/- | 6L34 416
u27 8/- | 3v4 6/- | 6N7G_ 5/9
us2 5/. | 4E27 60/ | 6N7GT 6/-
UCH42 76 | 5B/254M 6Q7G 6/-
UBFBO 8/6 30/- | 6R7 6/-
ULl 5/- | SR4GY 9/= | 65C7TG 46
uLI2 5/- | 5T4 9/ | 6SC7GT 5'-
uL4l 7! | 5U4G 5/- | 65G7 5/-
ULs4 716 | 5v4G 8/. | 6SH7 3/
uLss 7/- | 5Y3GT &'- | 6SJ7GT 59
uus 5/6 | 5Z4 8/6 | 6SJ7Y 616
uyv4) 6'- | 524G 8/- | 65K7 5/3
uyss 6/6 | 6ABT 41- | 6SL7GT 676
VP23 3/- | 6AC7 3/- | 6SN7GT 4/6
VP4| 516 | 6AGS 3/- | 65Q7 6l-
VR99 8/- | 6AG7 6/- | 6557 6!-
VRI05/30 576 | 6AJ7 3. | eveG 416

6V6GT 5/- | 78 7!« 1 9001 3.,
6X4 5/- | 80 56 | 9002 576
6X5GT 5/- | 8l 9/- | 9003 6/-
6Y6G 6/- | 82 8/- | 9004 26
6Z4 5/6 | 83V 9/- 1 9006 216
7B7 716 | 84 8/« Cathode
7H7 7/3 | 85A1 9/- 1 Ray Tubes
7C6 7!/- 1 85A3  15/- | ACRI I5/-
7C7 66 | 89 &/- | ACRIL 15/
7Q7 7/- 1 210VPT CV955 |5/«
v7 5/« | 7-pin 2/ { CVI596 .
7Y4 6/- | 250TH  £9 | (09)) 55/«
7Z4 4/6 | 3508 8/- | E4103/B4 d
8D2 2/6 | 393A 15/- 25/
9D2 3/- [ 705A 15/ | 3FP7 25/-
12A6 2/6 | 7158 60/- [ 5BPI 35/
12AH7  5/- | 7I7A 8/6 | 5CPI 426
12AT7 5/6 | 80l 6/- | 5FP7 45/
12AU6  9/- | 803 22/6 | SFP7TA 25/
12AU7  6/- | 804 55/- | 7BP7 40/
12AX7  7!- | 805 30/- | 12DP7 60/~
12C8 3/- | 807 AMER YCRX258
126l 226 6/= | (with scann-
12H6 2/- | 807BR  6/- | ing coil) 45/-
12K7GT 4/6 | 808 8/~ | VCR138 30/«
12K8M 776 { 810 80/- | VCRI3%A
12)5GT_ 376 | 813 60/« 35/-
12Q7GT 4/4 | 815 40/- Photo
12SA7 776 | 816 30/- Tubes
125C7  4/- | 829A  30/- | CMG8 9/«
12SG7  4/- | 832 15/- | CSI16 1276
12SH7  3/- | 832A  35/- Special
12847 5/- 1 843 74 Valves
12SK7 376 | 866 10/- 1 2431 45/-
125L7  8/9 | 872 20/- | 3A/1481 45/«
12SN7  8/- | 930 8/- | 3J170/E £35
12SR7  6/- | 954 4/- | 3J192/E
14L7 /- | 955 2/6 £37.10
15D2 6/- 1 956 2/~ 4)31 £35
20A2 4776 | 957 5/- | 4)50 £35
21B6 9/- | 958A §/- | 5D21 £3
25L6GT 779 | l6le 3! | 723A/B 50/-
30 5/-1 1619 5/- | 725A  30/-
35L6GT 8/- | 1625 6/- | 726A 2776
35T 1776 | 1626 4/6 | ACT6 160/-
35Z4GT 7/- | 1629 46 | ACT9 £12.10
37 4/- | 4043C 13/6 | CVI93 30/-
38 4/« | 6064 10/- | Cv980  3/-
58 6/- 1 6120 4/- | ESU77 200/-
59 6l- | 7193 179 | KR&/3 £4
75 5/6 | 7475 3/- 1 LS78 30/
76 5. | 80I3A 25/- | WL4I7A
77 6/- | 8020 10/ 15/-

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All UK. Orders

below 10/-, I/- P. & P. 2/6 over 10/-. Orders over £3, P, & P. free.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
Please write your requirements.
TANNOY LOUDSPEAKERS, 7.5

imp., in wooden case. New 19/-, Carr. 5/-.
HIGH RESISTANCE HEAD-
PHONES (CHR), 12/6. P, & P. 2/-.
LOW RESISTANCE HEAD-
PHONES (D.L.R.) 8/-. P. & P, 2/-.

TELEPHONE HANDSET. Standard

G.P.O. type. New 12/-. P, & P.
CONNECTORS FOR TCS
RECEIVER, with original plugs on both
ends. New £1.17.6. P. & P. 2/6,
SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6 X5GT valve, £3.10.0. Carr. 5/-.
R.109 RECEIVER. Covering 2-8 Mc/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.
R.I09A RECEIVER. Covering 2-12
Mc/s, £7.18.0.

POWER SUPPLY UNIT. Input
200/250 v. A.C., 50 cycles. Output: |,
HT 280/350 v. 300 mA smoothed;
2 MT 150/200 v. 40 mA (positive earthed),
3, LT 18/25 v. 4 amp. D.C. smoothed
(negative earthed). 2 relay switching,
H.T. and M.T., safety switch fuses on
A.C. and atl D.C. Two 5Z3 for H.T., one
6X5 for M.T. Selenium rectifier for L.T
Ideal for Ham transmitters. YVeight 45 Ib
Dimensions |4 x 8} x 18in. Price
£12.10.0 including valves. B, & P, 25/-,
AR 88's. Completely rebuilt with new
PVC wiring. Type “D" £75: “LF” £70.

TELESCOPIC MAST. 34ft. Consisting
of 6 sections of steel tubing of such
internal and external dia, that the smaller
sections may be collapsed with the largest
section. Immediate erection. Absolutely
complete with brackets, guys, pegs, spikes
etc., £12.10.0. Carr. 18/-. As above but
20ft., £7.10.0. Carr. 18/-.

MULTI-TESTER. 0-6-30-120-600-1,200v,
AC/DC. 0-120 pA, 0-300 mA, AC/DC.

0-30,000 €2, 0-3 MQ. 10,000 Q/v. 34" x
1* x 1”. Very clear, large scale. Price
£4.10,0. P. & P, 3/-.

COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, total length
{5ft. 10in. Top dia. 0.185in. Bottom dia.
0.615in., together with matched aerial
base. MP37 with ceramicinsulator.ideai for
car or roof insulation, £2.10.0. Post free.
RECEIVER TYPE R.206. Frequency
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v.
A.C. or 12v. D.C. Loudspeaker in power
supply unit. High performance superhet,
eleven valves including a separate local
oscillator valve, beat oscillator valve and
two valves (amplifier and detector) in the
A.V.B.C. system. In very good condition,
£15.10.0 incl. power pack. Carr. |5/=.

C.0.D. 2/6 extra.

P.C. RADIO LTD.
170, GOLDHAWK RD., W.12
Shepherds Bush 4946

Overseas Postage extra at costs.

No. 62 TRANSMITTER-RECEIVER.
1.6 12 Mc/s in two ranges. lIdeal for
mobile use. Total |l valves. Rx—A
super with separate mixer and local
oscillator. Tx uses QV04-7 as power
amplifier VFO or switched selected
crystals. C.W., phone (grid modulation)
metered for operation and valve testing.
Pi output to match rod aerials or long wire
“Press to send’’ operation from mike.
Size 8% x 174 x 134in. weighs only 29 lbs.
Completely self contained with internal
power unit for 12 v. operation. Power
consumption 4.4 amps. on send, 3.4 amps.
on receive. In tested condition, complete
with operation instructions. Price
£17.10.0. Delivery included.

R.209 RECEPTION SET. A [0-valve
high-grade Superhet Receiver with facili=
ties for receiving R/T (A.M. or F.M.) and
C.W. frequency | Mc/s-20 Mc/s. Hermati-
cally 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 pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23lb.
In as new, tested and guaranteed condi=
tion, £23.10.0, including special headphone
and supply leads. Carr.
VARIOMETERS for W/S Ne, 19,
Fully tested and working, 1276, P. & P. 2/6.
CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P. 1/6.
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gned by MU

GBMPLETE kIT OF PARTS
MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-amplifier with
which undistorted power output of up to 10 watts 1S ob-
tained. We SuleY SPECIFIED COMPONENTS AND NEW
MULLARD VALVES, iIncluding PARMEKO MAINS
TR A\SF()R‘\IEI{ and cholce of the latest Ultra-Linear
géxll\lLI\O or the PARTRIDGE Output Transformer.

MPLETE KIT OF PARTS £1° 0 o
(Al; \lh\lll-.l\lo Output e Trans.). INCORPORATIN
ternatively we sup) NCOR 4 x
ASSEMBLED and 'll STED. £11 '1 o'o TIRANSFORMER, £

MULLARD’S PREAMPLIFIER
TONE CONTROL UNIT

Employlng two EF8 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also Der-
fectly suitable for other makes.

R SN £6.6.° ASSEMBLED AND TESTED

KIT OF PARTS
Supplied strictly to MULL.
® Equalisation for the latest R.1.A. A, characteristics,

® Input lor Crystal Pick-ups, and variable reluctance magnetic types,
(b) From a Tape Ainplifier or Pre Amplifier.
. wide range B, \\\ and I‘l{lal.l,l Controls.

® Input (a) Direct from Hizh Imp. Tape Head.
0 Sensitive Mlcronhone Channel.

PRACTICAL WIRELESS

STERN'S MULLARD DESIGNS

{D—presented by STERN’S strictly to specilication

PARTRIDGE OUTPUT
0 EXTRA.

£8.0.0

ARD'S SPECIFICATION and incorporating:

July, 1962
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both
he ‘5-10" Main Amplifier and the
Z-valve PRE-AMP CONTRL)L UNIT

.......... £15.15.0

(b) The *3-10" and the 2-stage PRE-
AMP bor.h ASSEMBLED and TESTED

H.P. d 12
months of £':£137160&1l 0900 £18 18 o
with Partridge O/put Transiormer

£1.6.0 extra.

i RECORD PLAYERS
(

The Latest Models are in stock
many at reduced prices.
. For lllustrated Leafiet,

Send S,

II“I"‘H"‘:"“' d(‘;AI\l}{lARl) “AUTO-
P speed Autochanger

with Crystal Pick-up £8'1o'°

SRRLARS, CALNIORL, ¢ stog

S LK )P -

ER with separate Crystal £3 15 o

Pick-up Carriage ‘and Insurance 5/-,

Above Pick-up separately for £1.6.8.

Xh(é u\h'L\V (¥ ('Lllt‘ARI(gh €60 4-speed
utochanger unit w.

Studlo Q" Pick-up...... £7'1 9'6

The .M. 4-speed Single Record

Player wlth Crysr.al Pick-

COMPLETE MULLARD “5-10” AMPLIFIER

The popular and very successiul complete “*3-10” incorporating Con-
trol Unit providing up to 10 watts high quality reproduction. Only
Specified Com c{)onent,s and new MULLARD VALVLES are

supplied including PARMEKO MAINS TRANSFORAMERS

and choice of the latest PARMEKO or PARTRIDGL

Ultra-Linear Output Transformers.

KIT OF £11 10 0 «OR ASSEMBLED
PARTS and TESTED

H.P. Dep. £2.6.0, 12 months at 17/0. Dep. £2.14.0 12 monr.ns ar. 19/10
ABOVE mcorporatln'f PART‘RIDGE OUTPUT TRA £l 8 0 extra.

THE IDEAL A\ll’Lll-l‘l' ll‘ F

nd 8

ATION including Mullard valves
and a. PARMEKO 0OU
S UR\II< R

TrPUT

TRA'\\

STEREO AMPLIFIER

A high fidelity design based
on the famous Mullard
*5-10",  Provides ub to 10
watts (per ehannel) Superb
reproduction. requency
response fat to within 3 db
from c/s. 1o 60 Kc/s at 50 Mw,

Total Harmonic Distortion at 10 watts .19,

(a) ASSEMBLED COMPLETE AMPLIFIER, {n- £21.0.0
- cluding CONTROL UNIT (as Illustrated)...... o0
Deposit £4.4. 0. 12 months at £1.10.10.

(b) A complete KIT of PARTS........... .. ... £18
Deposit £3.14.0, 12 months at £1.7.2. 10.0

Please

We also supply the assembled MAIN AMPLIFIER only (ex-
cludes control unit) for operation with our DUAL CHANNEL
installation and would be essential it a low output M. eti -
Up, such as the Decca, i8 to be used. 2 2EnelHIck
(a) THE ASSEMBLED MAIN AMPLIFIER with the
ASSEMBLED DUAL CHANNEL PREAMPLI- £30 o o
FIER 55 voit 8600, 13 T i’y
epos months at £2.4.0.
(b) A complete KIT of PAI’%TS for both Units £26-o-0
Deposit £5.4.0, 12 months at £1 18.2.
Hiustrated and Descriptive Brochure available.
STERN'S INTER-COMM
BABY ALARM
A small versatile Unit employing the new
MULLARD ECLS86 valve and destigned to
up to extreme distances, Operates from
A.C. mains 200 to 250 Volts.
PRICES . . . MAST UNIT
and ONE EXTENSION
Consists of a MASTER UNIT, size only 8} x 5] x 6in. and ONE EX-
TENSION (a second extension may be added to any time). The
Master Unit incorporates switching and Fower supply and with the
chassis completely isolated from the mains Is gperated in absolute

PREAMPLIFIER, this provides for a more versatile or elaborate
enclose S ALE.

provide two (or three) way conversation

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0.

saloty. Cases covered in quality leatherette.

COMPLETE MULLARD “3-3”

It A SMALL llIGIl QUALITY

plus G/8 carrlage and insurance) H.P, Terms: Depus
months at £1.0,0. Complete to MULLARD' b SPECIFI-

lll& n. A'\Itl()l?ll‘ oL UAI-II.1 A 4-speed
mixer Autochanger wit:

Crystal Pick-up £7-1 o-o
;\\l{i.lll?lbg Plnc:rporat]mg the B.S.R.
STER E: ick-up, plays

L.P. and 78 Records...... £8'1 3'1 o
(i;\léRE;I\RD t?'t(,)grilll‘ h'l'AI!\lk.ll 4-
spee: ayer fitte g

output Crystal Pick-up,. £8'1 o'o
(ilARRAl“{D RéODEITﬂ lﬁC2lO. Auto-
changer 4-speeds. 3
output. Crystal Pick-up... £9-1 9-6
Carriage and Insurance on each above

- extra.

— " t— — o

O Or VR APV WRIN U] (EPRODUC ) SpeelAL GASH OFFER
5 \ N oUTIrU
(53 (‘ONIPLFTE KIT

_COMPLETE KIT' £7.90,0 | o ASSEMBLED g3 19,6

£2.0.0

Thls very attractive
BLE

i e e e —— PI 1
wgether w1bh a good quality (.R AM A\lP-
}\LPLIT l} SK(II_}; matched l('.l\l h';’sh él(lul{.
o i lus 7/ arr
£8.7.6 ¢ rry
The Amplifier consists of a 2-st.age de—
sign incorporating 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 is ar.r.racr.lvely finished in Mushroom Grey Rexine.

WE ALSO SUPPLY SEPARATEL
(a) The 2-stage (plus Rectiiier) AMPLIFIER £4.2.6
(b) The PORTABLE CAP.RYING CASE £3.17.6

(c) 6tin. P.M. SPEAKER 18/9. Carriage and Insurance 4/- extra.
MULLARD FOUR CHANNEL MIXER UNIT

Self powered with Cathode
follower output, Incorporates
Two inputs tor MI(‘ROPHOI\ES
One for CRYSTAL P P and
a fourth tor RADIO or TAPE

Complete Kit of Parts £8.8.0

Assembled and Tested £10.0.0

TERMS: Deposit £2 and 12 months at 15/-,
MODEL I.L. one microphone Input matched for moving coll or
I_Rlbbon Mike. £1.17.0 extra,

DUAL CHANNEL PREAMPLIFIER

Incorporates two Mullard 2-valve
Preamplifiers combined into a
Sin.gle unit enabling it to be used
or  both STEREOPIIONIC or
M()‘\ AURAL operation,
signed primarily to operate with
our range of MULLARD MAIN
AMPLIFIERS but will also oper- |
ate equally well with any make of Ampll-
georﬁﬂl;gqél%rmgla.’rn input nf 250 mlvo}f\SSEMBLED
H.P. £2 10.0 & 12 mths. a.t 18/4. H.P. £3.0.0 & 12 mths. at £1.2.0

STERN RADIO LTD.
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FOR THIS WE SUPPLY

the HF/TR3 Ta% e Amplifler.
0
Loudspeaker.

PRACTICAL WIRELESS

BUILD A THREE SPEED HIGH QUALITY
TAPE RECORDER LIKE THIS FOR £35.0.0

% Complete Kit of Parts to Build % The New Collaro ‘“‘Studio”

la/Celesmon 10 x 61n. p.m.

195

Deposit £7.0.0 and 12 months at £2.11.4

% Portable Carrying Case (as
illustrated).

* ACOS Crystal MlCroi)hone and
1,200ft. Spool E.M.I

Tape Deck.

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39 lo 0
and GUARANTEED TAPE RECORDER FOR ..

H.P. Terms: Deposit £7. 18 0 and 12 montks of £2.17.11

HF/TR3 MKII TAPE AMPLIFIER

(Mullard Type “A* design)

A very high quality Amplifier

incorporating 3-speed treble i i
equalisation, by the latest i Y e
FEROXCUBE POT_ CORE §
INDUCTOR. FOR COLLARO-
TRU VOX-BRENELL
WEARITE Tape Decks,
has GILSEN Output Trans-

former. Includes separate
Power Supply Unit.
SSEM
KILOE £13.13.0 ASSEMBLED £17.0.0
Deposit £2.15.0 Deposit £3,8.7.

12 monghs gt L0, _ — — J2monuisgtElAiL

SPECIAL “COMBINED ORDER” PRIGES

For Constructors with their own cabinet—WE OFFER—
(a) COMPLETE KIT to build the HF/TR.} A.mpllﬂer £26 0 0
together with the COLLARO “STUDIO" DLCK
Deposit £5.4.0. 12 monthly payments of £1.18.2
(b) As above but with t,he HF/TR3 supplied AS- £29 10 o
SEMBLED and TESTED .........oveeueies Q o
Deposit £6.18.0. 12 monchlv payments of £2.
(¢) COMPLETE KIT to build the HF/TR3 AMPLI- £42 o 0
FIER with the BRENELL Mk. V TAPE DECK.... A
Deposit £8.8.0. 12 monrtihly pavmdeués 0&23 .
Asshovebut with HF/TRI supplied ASSEMELED £45.10.0
Deposit £8.2.0. 12 monthly payments ot £3.8.9
THE ASSEMBLED AND TESTED HF/TR3 AMP-
LIFIER with the WEARITE MODEL 4A DECK, £6° 10 0
incorporates Wearite Head Lift Transformer etc. OULO
Deposit £12.12.0. 12 monthly pavments of £4.8.9.

(Carriage and Insurgnce on each above is 10/- erira.)

(d)

()

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

A\lULl,\IH) TYP P O
TAPE PRE- Ax\ll'LIFH‘ R—
l< RASE UNIT

The *“‘Hi-F1" link to add full tape
recording faclilities to High
Fidelity home installations. In-
corporates FEROXCUBE POT
CORE PUSH PULL OSCILLATOR and 3-speed treble equalisation
by FEROXCUBE POT CORE INDUCTOR FOR_WEA ARITE-
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep~

arate power Supply Unit.

KIT OF PAR' OR ASSEMBLDD

£14.0.0 Denosit £2.18.0, £1 7.0 Deposit £3.8.0
12 mths. at £1.0.8 12 mouths at £1.

iExcluding power unit £11.15.0 and z14;p 0 resrtectlvel\ )._

(a) 'I‘hc COLL ARO “SLudio Deck with the Mode
“C" Preamplifier and POWER SBUPPLY UNII‘ £29 10 o
ASSEMBLED AND TESTED ¢
£26.10.0

Deposit £5.18.0. 12 monthly paym of 3
As above but the TYPE “C” Unit and POWER
UNIT supplied as COMPLETE KIT OF PARTS
Deposit £5.6.0. 12 monthly payments of £1.18. 10
The BRENELL Mk. V Deck with the Model **
PREAMPLIFIER and POWER UNIT. AS-
SEMBLED and TESTED .....cvosuencnersazauzes
Deposit £8.4.0 and i2'months at £3.7.6

()

(©)

(d)

(©)

g>

The MODEL HFG/2R
PORTABLE TAPE RECORDER
(Original Price £33.0.0)

FOR ONLY 22 gns.

H.P.Dep.£4.14.0.12monthst1.13.9

(Ca and Ins. 10/- extra). Incor-

s THE LATFS'' GARRARD

“MAGALINE * TAPE DeCK and

a HIGA4 QUALITY AMPLIFIER

which is entirely based on the

very successiul MULLARD TYPE

“A” DESIGN and specifically

developed to operate the GAR-

RARD DECK. Price INCLUDES SUPPLY

g THE CARRARD TAPE MAGAZINE and

4in. SPOOL OF DOUBLE PLAY TAPE. Comprises & Twin Track
Recorder operating at iin/sec. speed and providing up to 1 hour 10
mins, playing time. Truly “Pportable’. welThs only 22 ibs. Outstan-

dlmz [eatures are ex exrellenc perfnrmance and <l_911citv of operation. |1

STEREO “TWIN THREE” AMPLIFIER

with specially designed
PORTABLE CASE

A most com?acc portable design
consisting o WIN CHANNEL
MPLIFIER based on the latest
design by MULLARD LTD., in-
corporating top  grade Output
Transformers, and the new audio
Triode-Pentode Valves Mullard
E.C.L.86 Separate Bass and Treble
controls. Suitable for use with
Crystal Pick Ups. and capable of
genuine high quality reproduction
up to 3 Watts per channel.
A versatile stereo arrangement
tested and guaranteed which can be
assembled in the minimum of time,

PRICE for the ASSEMBLED AMPLIFIER. 'Two £14 0 0

8 x5in. ROLA S hA KERS and PORTABLT CASIS G
Deposit £2.18.9. 12 mr)m.-hs at £1.0.8. £7 15 0

ASSFEMBLFED A'VIPLIF‘IE unplied (o = A

X3 109 FLEET ST.; LGHDﬂﬂ EL4

FLEET STREET 581234

£46.0.0
As above but the Model '“C” PREAMPLIFIER
and POWER. UNIT supplied as a COMPLETE KIT
Deposlc £8 12 0. 12 mom,hlv nmmems of £3.3.1 N
oD DECK
EMBLLD and ’I‘hbTED Model “C"
WEARITE HEAD LIFT TRANSFORMER, Etc. £6°'1 o'o
Deposit £12.2.0 and 12 months at £4.8.9
L
THE ‘ADD-A-DECK
Incorporating
MODEL HF/G2P
PRE-AMPLIFILR

B BT o o s £43.0.0
AMPLIFIER and POWER UNIT mcorporating
(Carriqge and Insurarice on above is 10/- eztra
GARRARD TAPE DECK and
i
Supplied on ONE CHASSIS (asill-

ustrated) READY

FOR USE Gns.
(Carr. & Ins. 10/- extra.)

Price includes Garrard Magazine

and a 4 in. Spool Double Play Tape
H.P. Deposit £3.16.0. and 12 months of £1.
Provides complete tape recording facmnes and
designed to operate through the pick-up SOCkets O.

the standard type of RADIO RECEIVER, or an AMPLIFIER,
from which really first clags reproduction is obtalned. It con-
sists of & Twin Track Deck connected to the Pre-amplifier and oper-
ates at 37in/sec. speed providing up to 1 hr. 10 mins. playing time.

—— em am m e m em em e e e e em em em e

THE “STP-1” STEREO TAPE PRE-AMPLIFIER

DESIGNED TO OPERATE WITH
BRENELL Mk. V TAPE DECK. COLLARO “STUDIO” TAPE DECK,
incorporating similar §-TRACK incorporating the latest 1-TRACK
MINIFLUX TAPE HEADS. COLLARO TAPE UFAD“

@ PUSH PULL OSCILLATOR CIRCUIT. £28 o o

@ 4-SPEED EQUALISATION.

. t ERROXCUBE OSCIuLKTOR TRANSPORMER
Including <epmuu~ Lower
Supph ¢ Dep. £5.12,0

. SEPARATE GAIN CONTROLS in Ench Cbannel. it

® MULLARD VALVES INCORPORATED. 12 monihs £2.1.1.
COMBINED PRICE SCHEDULE

The "TP.1" PRE-AMPLIFIER is OFFERED with TAFE DECKS as follows:

BRENELL Mk. V 4-TRACK MODEL

DEPOSIT £13.8.0, 12 maonths £1.18.3, =\
COLLARO “RTL DIO” +-TRACK MOUDEL............
DE ]'U‘\l'l' £9. months  £3.6.0. £45'0'°
L4 107 STRREO AMPLIFLER (deacribed apposite) with the

'I H1 MULLARD 3
G PRESAMUPLIFIER and one of the TATE I)hl Kx provider a COM-

o 53 sterenphonic Installation.  WE OFFER 104107 AMPL TFIER,
"H'l'l’vl" PRE-AMPLIFIER and the TRUVOX,
As above with RRENELL Mk. V DEUK, £81I0I0
Deposit £17.8.0, 12 manth .
As above with ( OLLARO “STUDIO™ DECK e
Diepowit £12. 120 I2 months 5650000

DESCRIPTIVE LEAFLET AVAILABLE, PLEASE SEND S.A.RL
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BENTLEY ACOUSTIC CORP. LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I
Telephone *Rlimrose Y090,

Express postal service. All orders despatched same day as received. Immediate

despatch of C,0,D, orders if teleph d before 3.30 p.m.

OZ4GT B/ ECCSS 8/ EYS51 9/
1L4

Ul8/20 8/6
Uly 48/8

35Z4GT 6/-] ECL83 13/9
6BES  6/-| 35Z25GT 9/-] ECL86 17/~
6BHG  8/-| %342  16/-[ EN36 4/-
6 8/-| 30AG 67/6| EF37A 8/-

6BQ7A 15/-| 30AV 67/8] K39  5/8] N108 23/10
6BR7 12/8] 90C1  16/-] EF40  15/-| N303 21/2
6BR3  19/1{ 90CG  37/6 EF4l 8/-] N339  15/-
6BW6  8/6( 150B2 18/-| EF42 10/6} PC95 13/7| Uardn
6BW7  6/-| 150C2 17/6] EF30(A) 7/-| PCCR4 8/
6CHS 9/-| 135BT 34/-| EF50(E) §/~| PCC85 86
6CW4  24/-| 807 76| EFs4 5/~
6F1 27/2) 5763 12/8| EF73  10/6} PCCs9 11/6| UBFR0  9/-
7/8) AC6PEN7/6

6F1l3 11/6( AZ31 10/-| Erss 8/-| PUKS2 10/6| UCCs4 15/~
6F24  12/8| AZ4l 1474
6K23 20/5| B3s 15/-1 EF89 8/-
6L1  23/10 CL33 18/8| EFO1 4/8] PCL82 10/-f UCH42 9/6

s 38 ECC1023/10| EYss 17/ 28
1R  6/8 ECC8L  6/=| EY86  y/-| uzz 8- w2
184 of= ECCs?  6/6| EZ40 V- U4 30/7] 2 ®
135 6/ BOCS3 /6| EZ4l V- U 18/5| & m
T4 3/6 ECUs4 BZS0 3/ i
2Dl 15/ ECC83 KZ8L - g5
3A5  10/6 GU30  41/6 I
34 78 GZ33 2075 =8
334 7 G734 14/~ s 3
3v4 7/8 ECF56 20/5] HN309 25/3 2 g
SR4GY 17/8 ECF30427/2| HVR2 20/~ 34
SU4G  6/6 ECH43 9/8 HV -8
5V4G  10/- ECH31 9/- a
573 20/5 ECHS3 14/3 2
521 9/ ECLS0 9/~ ER
6ATH ECL82 10/8 o

3
£
3
a
2
3
2
=2
8
3

mice

d new and actually in stock, We do nof

6LEG 8/-1 CY31 1l/-| EF92  4/6| PCL83 10/8| UCHSI 8/6
6L1s 13/ | DAF9E 8/6| EF97 13/7| PCL4 9/6| UCLS2 11/8
8P28  2%/2| DF66 15/-| EF98 13/7| PUL85 12/8| uCLs3 1879 =
6Q7G  6/8f D196  8/6| EF183 19/1| PCL86 17/-| UF4l 8/-] ©
68L7GT 6/8] DI97 9/-| EF184 12/6f PEN46 7/8| Ur4z 12/8| 3
68N7GT 5/6| DK92  9/-| EFs0423/10| PL33 19/9| Urs0 10/6 I
8U3G  7/8| DK96 8/8| EL33 12/6| PL36 15/-| UFss 8- =
8VEG -] bL66 17/8| EL34 15(-| PL38 27/2| UF86 18/5 F
6VEGT 8/6| DL68 15/-| EL37 25/2f PLAL 10/6{ U89 9/-

X4 5/-| DL96  8/6, EL38 27/2| PL82 7/6  UL4l 10/8| <
6X3GT 6/-1 DM70 7/6] EL41 /-1 PL83 9/« UL44 27/2| =
8/30L2 10/-1 Es0F 30/-| EL43 10/8| pLs4  13/-| uLds 14/8( =
1001 13/-| E93F 30/-| EL8L 17/-| PL20 19/1| ULs4  8/8] .
10C2  2%/2| EL30F 34/8| EL83 20/5( PMs4 17/9| UM4  17/9
10F1  27/2] EABC809/-| LL34 7/6] PX4  10/6| UM34 179
10P138 15/-| EAF42 8/-| EL85 14/4] PY31 17/-| UMS0 15/8

10Pla 19/9| EB9L 4/-| ELx6
12AC6 15/8] EBU33  5/-| KLO5 10/8[ PYBO 7/8| UUs  20/6
12AD6 17/9| EBC4L 8/6| ELI60 26/-1 PY81 8/6) UUs 27/2
EBCS81 8/~ EL820 18/1 718
12AH: EBF80 9/-| ELB21 27/2| PY83  8/8| UYIN 18/1
12AT68  7/68] EBF83 14/4| ELs22 19/6| PYS8 13/7| uyelr 17/-
12BA8  8/.| EBFS9 9/6| EM4 /8
12BE6S  9/-| EBL3123/10| EM34  9/6| 3P4l 3/6| UY8s e
12BH721/10] EC70 12/8| EM71 23/10| sP6l 3/6
12K5 18/5| EC81 27/6| EMs0  9/:| SU25 27/2| VR150 7/6
10AQ5 10/6| EC92 13/7! EM81  9/.| T4l 8/-| X61 12/6
18HI  10/-f ECC32  5/6) EMS4 10/6] 'I'YS6F 13/7| X66 12/6
20D1  15/8| ECC33 8/8| EM85 17/9| UIz2/l4 8/6] X78 23/10
20F2  27:2| ECC34 25/3| EN31 53/-| Ulg 10/-] X79 23710
ELECTROLYTIC CONDENSERS. Can types. 32 x 32/450v. 5/9, 50 x 50/350v.
/-, 84 x 120/350v. 8/3, 60 x 250/273v. 8/6, 100 x 400/275v. 12/6, 100/275v, 3/-,
200/275v. 4/-, 100 x 200/275v. §/6. Tubular types: 8/450v. 1/8, 16/450v. 2/9,
32/450v. 3/9, 8 x 8/450v. 3/, 16 x 16/450v. 4/-,32 x 82/350v. 4/-, 8 x 16/450v. 3/9.
P.M. SPEAKERS. 3 ohm types. 24 17/-, 5° 15/6, 64~ 17/=. 7 x 47 15/-, 10* 27/=,
12° 28/8, 24* 80 ohms 17/8, 12" Auditorum with latest foam plastic suspension,
Alunibium re-entrant dome 15 ohms £8.8.0, 12° Quality type. Hand assembled,
very sensitive. Handles 15 watts. 15 ohms, £5.5.0. Post 2/- each.

The Superdb HI-FI TWENTY AMPLIFIER

Designed to the highest standards this new R.T.C. Amplitier provides true high
fidelity. Employing only best guality components inctuding the latest EL34
output valves it meets
i the needs of the con-
noisseur, musician,
and public address
operator.
"ENSITIVITY: High
gain input-50 mfv for
20w. output. Low
gain  input-4060
m/v for 20 w.
output,
FREQUENCY
RESPONSE: 20
c/s-20 Kejs 4
3db.
MAXIMUM
PEAK OUTPUT:
27 watts,
DISTORTION: 0.1% at 20 watta,
HUM FACTOR: Minus 80db below 20
watts.
Independent volume controls for hoth
inpats. Wide range bass and trehle controle. Power take-off for tuner or pre-amp,
16 gns., post free. Delivery from stock.
Post/packing charges Ad. per item except where stated. Orders over £3 post
C.0.D. 2/6 extra. Shop hours 8.30—5.30. Bats, 1 p.m. Apy parcel
tmsured against damage in transit for only 6d. extra.

3
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:v RECORDER MONTH
E TAPE RECORDER 29_]5.5

P V'V V'S

AMPLIFIER

By famous manufacturer, Superb 4-valve amplifier. Two ‘
} controls and superimpose switch. Sockets for Mike and ‘
Gram. Size Il x 4 x 6in. Ins., Carr. 4/6. Drawings FREE with

} Order. -
De-tuixe Recorder Cabinets ¢
99/

Beautifully styled rexine ‘
covered cabinet in Red or ‘
Beige. Size 144 x 13 x 94in,
Storage comp. in lid for
tapes and mike. Easily
adapted to Record Player {
Cabinet. ins., Carr. 5/-.‘

o
0
=
N
O

Beautifully made Tape Re-
corder Cabinet. Size: 133 x
’ 104 x 8in. Covered in two-
tone coloured rexine cloth.
Stylish design. Easily adap-
ted to Record Player
Cabinet. P. & P. 5/,

» DUKE & C0. (London) LT

DA AAAAAAANAAAAN

SOUTHERN RADIO’S WIRELESS BARGAINS

PORTABLE TEST METERS. (As eatured in March 1961, issue,
pages 1005 to 1010) 0-5000 ohms; 0-60mA; 0-15 v., 0-3 v., 1276 each.
TRANSMITTER RECEIVERS. “Type 38" with 5 valves. New
but untested. No guarantee, 25/- each. Post paid.
ATTACHMENTS FOR “38” TRANSMITTER-RECEIVER;
Headphones [5'6; Throat Microphones, 4/6; Junction
Boxes, 2/6; Aerials, No. 1, 2/9, No. 2 5/3, Webbing, 4/-;
Haversacks, 5'6; Valves—ARPI2 4/6. ATP4, 3/6. Set of
five valves, 19/-. Postage on each item 176 extra (except valves).
TYPE “18” RECEIVING PORTION ONLY with 4 valves.
S.W. 6-9Mc/s, 35/- each.

VY VVVVVVVVVVYVY

AAAAAAAALALAALA

621/3 ROMFORD RD.
* MANOR PARK, EI2

ATTACHMENTS FOR “18” TRANSRECEIVER. Head-
phones, 15/6; Microphone 4a, 12/6; Aerials, 5/-; Morse
Key, 6/6; Valves—ARPI2, 4/6, ATP4, 3'6, ARS8, 7'6; Set

of six valves, 25/-. Official booklet “19” T.R. Circuits, etc., 6/6
post paid. Postage extra (except valves) 1/6 each item.

QUARTZ CRYSTALS. Types F.T. 241/243 2.pin {in. space.
FREQUENCIES: (F.T.243) 5706 kcfs to 8625 kc/s. FUNDA-
MENTAL (F.T.241) 20 Mc/s to 38.9 Mc/s. (54th and 72nd Har-
monics) 4'6 each, Lists available of frequencies stocked.
CRYSTAL BASES. F.T.241, F.T.243, 116 each.

CRYSTAL CASES. F.T.241/243. 106 per dozen.
DYNAMOTORS for attaching to B.C. SERIES COMMAND
RECEIVERS. 28v. D.C. to 250v. D.C. 1776.

VARIOMETERS for “19"” Sets. NEW. 21/- each.

RECORDING BLANKS. New [3in., 6/- each or |5 complete
in Tin, £4.

BOMBSIGHT COMPUTERS. Ex-R.AF. Wealth of gears,
motors, blowers, etc. Ideal for experimenters, £3.12.6, carr. paid.
RESISTANCES. 100 Asstd. Useful values, new, 1276 per 100.
CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New 157- per 100.
LUFBRA HOLE CUTTERS. Adjustable. $in. to 34in., 779,
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move-
ments, 2 neons. New 12/,

MAGNETS. Strong Bar, 2in. x }in., 1’6 each.

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOUKS, ETC., 3d.

SOUTHERN RADIO SUPPLY LTD.

Il LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653
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RADIO LTD.

18 TOTTENHAM COURT ROAD, W.1
162 HOLLOWAY ROAD, LONDON N.7

9 CAMBERWELL CHURCH STREET, S.E.5
All post orders etc. to 162 HOLLOWAY ROAD, LONDON N.7

THE

COMPONENT

SPECIALISTS
MUSeum 5929/00%5

NORth 6295/6/7
RODney 2875

A QUALITY F.M. TUNER UNIT
TO BUILD YOURSELF!

Combines
quality
with simplicity
of construction
(only speciallv selected top-grade
comoonents are used), The refine-
ments provided, and the performance
achieved are equal to many com-
mercial models at twice the price.
% Guaranteed non-drift. % Permea-
bility tuning. % Freq. coverage 88-100
Mc/s. % Self powered using a good
quality mains transformer and valve
rectifler., % Fully drilled chassis.
+ F.M. Tuning Head by famous
maker. % OA81 Balanced Diode out-
put. % Magic-eye tuning indicator.
* Two I.F. Stages and Discriminator.
* Attractive maroon and gold glass
dial, % Valves used: ECC85, two
EF80s, EZ80 (rectifier) and magic-eye.
% Attractive metal front panel as
1llus. finished in a choice of black
crackle, glossy hammer green or grey
enamel, % Everything supplied down
to the last nut and bolt. All parts
sold separately.
Special inclusive price for all com-
ponents, full assembly instructions,
circuit diagram, etc. £6.12.6
P, & P. Full assembly

Plus 5/-
instructions, etc.. available separa-
tely if required at 1/6 post free.

The “HIGHWAYMAN”

At last a quaiity Car Radio to build
yourself, at an cconomical price.
Look at these features:—
% Attractive styling. % Push-pull
output. % 3 latest Mullard transistors
plus valves t:i}pe EBF 83 and ECH 83.
No Buzz. High Output and sensi-
tivity. % Printed circult (newest
type). 7 x 4° High flux p.m. speaker.
% Medium and Long Waves. % Push
Buttons for fingertip control. * Ex-
tremely low Battery consumption
(less than { amp). « Easy to fit any
make car (Pasitive earth only). % 12
volt operation. % Compact size
measuresonly 7° x 7° x 2° deep. % Easy
assembly, supplied with and

drive already mounted.

All parts avail-
able separately,
but if purchased
at one time, the
whole will be supplied at a special
inctusive price of oniy

£10.19.6 rlus4a-P. &P,

Parts list and comprehensive

instruction booklet 2/8, post free.

(Deducted from cost if compiete
parcel purchased later.)

NEW! NEW!
The “CRUSADER”

Qurnew
four trans-
sistor pius
diode port-
able with
big set
quality?

* Full
Medinm
Wave :
cover-
age.

+* Com-
pletely
sellcon-
talned.

* Five inch P.M, Speaker.

% Genuine high grade Mullard or Ediswan
Transistors.

* New components throughout.

#* Attractlve two-tone blue/grey Vynide-
covered cabinet size 8 x 5f x 3iin. with
adjustable carrying handle.

* Eyeletted chassis simplifies construction.
% Longer life with larger size PP7 battery.

% SPLCLAL FEATURES! 4%
SUPPLIED WITH JACK SOCKET FOR
DIRECT CONNECTION TO CRYSTAL MIC-
ROPHONE FOR USE AS BABY ALARM
WITHOUT ANY MODIFICATION! ALSO
DIRECT CONNECTION TO CRYSTAL
PICK-UP FOR USE AS A GRAMOPHONE
AMPLIFIER! SUPPLIE
WITH RECESSED SOCKET FOR DIRECT
CONNECTION TO CAR AERIAL!

All required components including full in-

structions, solder. battery, etc. at special
inclusive vprice of ONLY Plus 3/-
All partsavailable separately P. &P

Itemised parts list and full assembly instructions
1/6 post free.

THE “BABYCALL”

At last! A Baby Alarm without untidy con-
necting wires. Can be used anywhere and
transferred from room to room at will.

Consisting of two completely separate units—
No extra wires or wlrlng between units—just
plug the '‘recelver unit" into any mains so tket
in the house (or next door) and you will im-
mediately receive ‘‘loud and clear' sounds
that the remote microphone unit is picking
up (from wherever It is pluged into). Oper-
ates by using the “house mains wiring" as the
connecting link. Completely safe. Each unit
is contained in an attractive modern ‘“‘Slim
line” type moulded cabinet. Handsome ap-
pearance, with Vynair front panel.
TCC Printed circuit board. TCC Capacitors.
No ‘““live” chassis, High flux loudspeaker.
Easy to assemble. Dimensions 10° x 47 x 4}
(deep) Each Unit.

Complete Kit of Parts, including instruction
booklet at special inclusive price of £5.19.6,
plus 3/6 postage and patking. Itemised parts
list and full assembly details 1/8, post Iree.

N.B. This is a non-repeatable offer. Limited
quantity only. Purchased complete from
manufacturer. Worth Double ! !

NEW! NEW!
The “COURTESAN”

transistor
plus 2
diode
pocket
receiver
with full
Medium
and Long
Wave h
Coverage. . o
4 No external aerial and earth required. -
+ Latest 24"—75 ohm speaker.
+ First grade Mullard transistors.
% Condenser tuning.
% Volume control with on/off switch. .
* Easy assembly on pre-tagged circult board. «
* Attractive red polystyrene cabinet meas- -
ures 5% x 34 x 113°, chrome handle, attrac--
tive gold and black dial. :
% Luxembourg, Hilversum. etc.. guaranteed
in reception areas.
oNLY 63/- Puszep.arp.

All parts availablo separately. itemised partd
list and full assembly Instructions 1/6,postiree.

INEXPENSIVE TEST GEAR *]
Two Ideal Pocket Instruments for - <
Amateur or Student .
MODEL Ti1
Size only 34°
x 287 x 14" ¢
Meter Size
1§ x1131°

.

Sensitivity
285

volts 10.50,
250 1,000 v.
Resistance .
50 ohm—100 K Battery 1.5 v-Ul2, Complete
with test prods, battery and full instructions.”

Outstanding Value at 57 [6 Plus 2/6 P. & P.

MODEIL TK.50
Size 5" x 31" x 14" 1000 ochms
per volt. AC/DC. DC Cur-
rent 1-250 m/a DC and AC
volts. 10, 250,500 and 1000 v.
Resistance 0-10K. 0-100K.
Complete with test prods,
battery and full instruc-
tions. Outstanding buy at

63/- Plus26 P. & P,

. . ”»
The “CLYMAX At last .a
6-transistor
pocket size.
superhet for

required
compongntg,

oxs £6.16.6,

Nothing more to buy/ Plus 3/6 P. :

* Completely self contained. No exte
aerial or earth required. % Full medium wa
coverage. plus switched Light programme’on
Long Wave., %« Push-pull output—250 milli-
watts. % Matched set of latest type Mullard
transistors. % G-~nuine 3in. P.M. Speaker.
* High-Q Cotlls. % Ferrite rod aerial with high
selectivity. % Size: i x 3! x 1lin. Two-tone
cabinet. % Precision etched printed circult
with components references clearly marked.
Alignment  service availablz. All parts,
avallable separately. Full assembly instruc-
tions and individually priced parts 18t
2/- post free. -
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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 Treble Controls %
2 Compensated Pick- up Inputs +* Frequency
Response 30-22,000 c.p.s. +2 % Tape
Record and Playback Facuitles % Conti-
nental Reception of Good Programme
Value % For 3, 7t and 15 ohm speakers.
Send S.A.E. for leafiet.

priCE £22.18.0 carr. Free

LATEST “EMI” 4 SPEED

SINGLE RECORD PLAYER

Acos Hi-Fi Pick-up for L.P. andfor 78, 7,
10 and 12in. records. Silent motor, heavy

]t;lu.rgtable. auto stop. Complete on Base-
ate.

Special offer £6.5.0. ¥post free.

SINGLE-PLAYER BARGAIN

Ready-built, complete with BSR TU9
4-speed gram pick-up unit. Handsome

portablc case. 3-watt amplifier with
2 valves and speaker. List price
£12.12.0. OUR PRICE £8.19.6.

Fully guaranteed in manufacturer’s

sealed cartons.

New Boxed VALVES %-day Guarantee

1BS  7/8]6K8G  7/6|EA50  1/8|EZ80  7/6
185 7/8/61.6G  10/6|EABCS0 8/6|E1148  1/6

IT4 8/<|6N7M 6/6|EB9)1  6/-|HABCS0
2X2  3/8/6Q7G  8/6|EBC33 &/6 2/6
384 7/6]68A7  6/-|EBC41 8/6| HVR2A 6/8
3v4 7/6|63J7M  6/6|ERFRO 10/-IMU14  9/-
5U4  7/6{8SN7  6/6{FCCR4  9/6(PCCS4 976
5Y3 7/6|6V6G 6/6|ECFs0  8/6|PCF80 976
5Z4 9/6/6X4  7/8/BCH42 10/6[PCL82 11/8
6AM6  5/-[6X5  6/6|ECL80 10/6|PEN25 6/6
6B3 5/-|12A6  7/8|ECL82 10/8 PL8L 12/8
6BES  7/8/12AT7 8/-|[EF39  5/6{PL82 10/6
6BH6  9/8(12AU7 8/-[EF4l  9/6|PYR0 7/
6BW6 9/8{12AX7 8/-iEF50 5/6/PYS1 9/
6D3 6/-|I2BE6  8/6/EF80  8/-|PY82  7/8
aFs 7/8|12K7  6/6|EFs6 12/6|sPs1  3/8
6H6  8/6{12Q7  8/6|EF92 5/6/UBC41 9/6
65 5/8(35L6  9/BIEL32  5/6|GCH42 9/6
676 5/6(3524  7/8/EL4L  9/8|UF4l  9/6
6J7G  8/8/80 9/6|ELN4  8/6|ULAL  9/6
6K6GT 6/8(807 5/6|[EY51  98/6/UY4Ll  8/-
6K7G  5/-]954 1/8(EZ10  7/8|U22 8/~

SETS OF VALVES
DK96, DF96, DAF96, DL96, 8/8 each or 27/6 set.
1R3, 1T4, 185, 334 or 3V4 19/6
8KS, 6K7, 6Q7, 6V6, 524 or 6X5. 27/8
ECH42, EF4l, ERCil, EL41, EZ40. 37/6
ECHS1, £F89, EBCS1, EL84, EZ80. 39/8
12K8, 12K7, 12Q7, 3516, 3624, 35/~
NEW FAMOUS

, ELECTROLYTICS MAKES

TUBULAR  TUDULAR CAN TYPES
1/350V  2/- 50/350V 5/6/16/450V 5/~
32/350V .
s g;g 100/25V 31-[aatnoyy o
81507 250/25V 3/-[2,000/6V 4/-
/ 213 ooz 3/.[5,000/6¥ 5/-
18/450V 3/~ -l35 13 3507 54e
82/450v 3/9 8+8/450V 3/6{32+32/450V 8/

3/9 32-+32+32/350V7 /-
43 DOF50/350V g1

13 644120/350v 11/8
4/81100+200/275V 12/8

25/25V
50/25V
50150V

1/9(8 +16/450V
2/-|1s +16/450V
2/.'32+32/350V

COMPLETE RADIO
£4.19.6 post free

4 Muilard valves, 5in. speaker, lrame aerial.
4 pre-set stations, med. wave,
Superhet Circuit, )
Size 9 x 6 x 5¢in. high. Tested by us ready
for use. 200/250 v. A.C.-D.C. Mains.

C.R.T. BOOSTER TRANSFORMERS

For Cathode Ray Tubes having heater
cathode short circuit and for C.R.

Tubes with failing emission. Full
instructions supplied,

Type A. Optional 25% and 50% Boost.
2V or 4V or 6.3V or 10.8V or 13.3V.
Mains input. 12/8

LOUDSPEAKER P.M. 3 OHM. 24, 3, 4.in, 18/6
5in. Rola, 17/8; 8in, Plessey, 19/8; 7in. x 4in. Rola,
18/-; 6110, Rola, 18/6; 10 x 6in. 27/6; 10 in. Rolaf
30/-; 4in. Tiweeter, 25/-; 12in, R, Al 30/=; 134 x
8in., 45/~

STENTORIAN HF1012, 10in. 3-15 ohms, 10 w., 95/~

BAKER SELHURST
LOUDSPEAKERS

Details 3.A.E.
12in. Baker L5w. Stalwart
3 or 15 obms, 45-13,000
o 90/~
. Baker Stalwan, Foam
Huspenslon,
13,600 c.p.s. ]
Stereo, Foam Sus-
pension, l2w., 35-16,000
CapeBe var wee . £8178

DE
illuminated dial.
Medium and Long Wave.
Bargain £5.19.3, post iree.
before despatch.

LU)uu MODEL as above but with
tunable over
5 inch speaker.
Tested by us

MAINS TRANSFORMERS 200/250 v, A.C.
Postage 2|- sach transformer.
STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a,

tapped 4 v, 4 a. Rectifiecr 6.3 v. 1a. 5 v.
2 a. or 4 v. 2 a, 22/6, ditto, 350-0-350 ,, 29/6
MINIATURE 200 v.20 mA, 6.3v.1a.,. 10/6
MID 0 v. 45 mA, 6.3 v.2a ., 15/6
SMALL. 30 mA, 6.3 v. 2a. 17/6
STD., 250- mA, 6.3 v. 3.5 3. .. 17/6
HEATER TRANS 3 v. 1} amp. 718
Ditto, tapped sec & 4 G 3 vy 1} amp 8/6
Ditto, sec. 6.3 v. 3 a 10/6

GENERAL PURPOSE LOW VOLTAGE, 2 amp,

3, 4, 5, 8, 10, 12, 13, 18, 24, 30 v. ,, 22/6
AUTO TRANSFORMERS 150 w. .. 22/8
0, 120, 200, 230, 250 v., 500 w. 82/8
MULLARD 510" Maina transtormer . 30/-

0.P. TRANSFORMERS, Heavy Duty 50 mA. 4/6.
Multiratio, push-pull, 7/8, Ditto, 10 w., 15/8, Mini-
ature, 384m ete., 6/9. L.F. CHOKES 15/10H. GO/ba
mA, 5/-; 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

12in. Baker 1Jltra Twelve,
20 c.p.s. to U5 kele. £17.10
13 Auditorium, 35 w.,
Basg. 20 c.p.s. to 12 ko/s,

£15

TWIN GANG TUNING CONDENSERS. 365 pF,
minjature }in. x {4in. x 1§in., 10/-. 500pF Standard
with trimmers, 9/-; midget, 7/6; with trimmers, /-
SMALL 3 gang 500 pF¥, 17/-,

SINGLE 25 pF, 50 pF, 75 pF 100 pF, 160 pF, 5/6.
Solid dielectric 100, 300, 500 pk¥, 3/6.

CONDENSERS, New stock, 0.001 mfd, 7 kV;
T.C.C., 5/8; Ditto, 20 kV, 9/8; 0.1 mid., 7 kV, 8/8,
Tubular 500 v. 0,001 to 0.05 mfd., 9d., 0.1, 1/-;
0.25, 1/6 (.5/500 v., 1/9, 0.1/350 v., 9d. 0.1/2,000 v.
0.1/1,000 v., 1/9; 0.1 mfd., 2,000 volts, 3/6.
CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 8d:
SILVER MICA CONDENSERS. 109, 5 pF to 500 pF»
1/-; 600 pF to 3,000 pi, 1/3. Close tolerance:
(+ 1 p¥) 1.5 pF to 47 pF, 1/6. Ditto 1% 50 pt
to 815 pF, 1/8; 1,000 pF to 5,000 pF, 2/s.

465 Kke/s  SIGNAL GENERATOR
Total cost 15/~ Uses B.F.Q. Unit,
ZA 30038 ready

made.
SIZE 2} x 4 x lin. Sllfrht modifications
required, full instructions supplied.
gattery 8/6 extra 63V 1iV. Detalls

Wavechange sSwitches. 2 p.  2-way
long spindle. 3/6; 8 p. 4-way 2 wafer, long
spindle, 6/6; 2 p. 6-way. 4 p. 2-way, 4 p.
3-way, long spindle, 3/6; 3 p. 4-way, 1 p.
12-way, long spindle, 3/6.

Wavechange “MAKITS”, Wafers avail-

S.A.E. with all enquiries.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v, 14 awnp., 8/8; 2 a., 11/8; 4 a., 17/,
CHARGER TRANSFORMERS Ta.pped lnput ’0()/
250 v. for charging at 2, 6 or 12 v,, 1} amps., 15/6.
2 amps., 17/6; 4 ampe., 22/6, Curcuit ineluded.
4 AMP' CAR BATTERY CHARGER with amp
meter Leads, Fuse Caase, ctc., for 6 v. or 12 v., 69/9,

B OO KS list S.AE.
40 Circuits for Germanium Diodes 3/-
“IW.W.,” Radio Valve Data,
High I-ldelulv speaker Ln(‘losm'e, 5/=
Valve and ‘Tube Equivatents, 9/6
TV Fault Finding, 5/
Quality Amplifiers, 4/6,
Radio Vahe Guide. 2, 3
or 4, 5/- each.
Transistor superhet Receivers, 7/6.
Practical Radio Inside Out, 3/6.
Master Colour Code Chart, 1/6.
Transistor Controlled Models,

6/-

Books 1,

718,

able: 1 p. 12 wafer, 2 p, 6 wafer, 3 p. 4 wafer,
4 p. 3 wafer, 6 p. 2 wafer, 1 wafer, 8/8;

2 wafer, 12/6; 3 wafer, 16/~; additional
walers up to 14, 3/G each extra.

Toggle Switches, s.p., 2/-; d.p.. 8/6;
d.p.t.d., 4/~. Ex. Govt. s.p.d.t., 1/

CRYSTAL MIKE INSERT

Precision engineered.
Size only 1}in. dia. x }im.

ACOS 39-1 DE LUXE STICK MIKE 35/~

Valveholders, Pax. int. oct., 4d. EA50
6d. B12A, CRT, 1/3. Engl. and Amer. 4,
o, 6 and 7 pin, i/-. MOULDED Mazda and
int. oct., 6d.: BTG, B8A, B8G, BSA, 9d.
B7G with can, 1/6. B9A' with' can, 1/9.
Ceramic EF50, B7G, B9A, int. oct., 1/-.
7BG, BY9A cans. 1/- each,

THE ORIGINAL

RADI0O COMPONENT

Qur written guarantee with cvery purchase.

Bus 133 or 68 pass door
S.R. Statlon Selhurst
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Yolume Conrols 80, 3% CORX [~ wncira, xopieveo- « || HONARCH RECORD PLAYER

Long spindles, Midget Btrandcd corce. First ol components to make a 6
g K obus to 2 Meg.|  40yde 1776 6d.yd. Gransistor 2 wavebana superhet chassis,
PR E HRE| - CORLE R Ideal for portable or table radio. All

/- Fringe Quaity | 1_yd, || parts including BVA transistors ferrite
Linear or Log Tracka. Alr spaced. gerial, printed circult, 8iin. x 2in., but

EXCLUDING speaker and oabinet. P. &

&
&

TELESCOPIC CHROME AERIALS, 13in, extending P, 2/6. Simple instructions 1/6 (Free
to 43in,, 8/6 ea. Coax Adaptor Plug, 1/8 extra. with klr.)

TRIPLEXERS Bands I, II, I 12/6 Speakers, 35ohm, 7 x 4in. 25/- £4 5 o
COAX PLUG .. 1/- ' LEADSOCKET.. /- extra or 3iin. round 19/8 extra. .

PANEL SOCKETS 1/- OUTLET BOXES  4/6
BALANCED TWIN FEEDER yd, 6d. 80 or 300 ohms. ToviD y
lv)vn;;x'g sg%wm% per r‘yd.wlxg.’r 80_obma only. TV Plug-in “V”’ Aeria1 16/6

b 'WOUND POTS, . Pre-get Bin, .
TV Types. All values 10 ohms to 26 K. 3/- ea. JACKS. English open circuit, /6, Closed ciroult,

30 K., 50 K., 4/-, (Carbon 3% K. to 2 meg., 8/-) 4/3. Grundlg type, 3 pin, 1/3.

World's faort d-spesd Aute

BUILD IT YOURSELS using A-BPEED BSR

WIRE-WOUND 4 WATT Pots. Long spindle. | JACK PLUGS, English, 3/-; Screened, 4/-. Grundig, MONARCH AUTOCHANGER
Values, 50 ohms to 50 K., 6/8; 100 K., 7/6, 3 pin, 3/6. READY BUILT 3W, AMPLIFIER, HANDBOME
PHILL?S TRIMMERS, 0-10 pF, 3-.30 pF, 1j-, Wirewound Ext 8peaker Control, 10 0 3/-, PORTABLE_ CA! FLUY.

SE. HIG
TRINMERS, Geramc. 10, 50,70 b, 60100 oF. | ALADDIN FORMERS and ooren, 1. 80,7 in, 104, || SPEAKER. FULL B TR ONS SUPPLIED,
Lo ro‘l"l;mlz/sl;o.(?goplgk‘w“?k :;‘8 Jie 79U pF, 18- ) g,5in, FORMERS 5037 o 8 snd cans TV or %, fin. carr and 0 P £12,10.0
RESISTORS. Preforred vaiues. 10 obima to 10 et 8. x 2410, or 4in. 8q. X Liin., 2= with cores. : -

g Gl 1w 6014w 82w 117 SLUW MOTION DRIVES. 6:1,2/3. &=t - = "
HIGH STABILITY. | w. 1%, 2/~ Preferred valuss, | SOLON IRON, 25W, 200V or 230V, 24/-, RECORD PLAYER BARGAINS
10 03 to 10 meg. Ditto 5%, 100 Q to b mex., 8d. 4 Speed Aut,ochangcrs:
Swatt [ WIRE-WOUND RESISTORS U31] JASON FM TUNER COIL SET. Collaro 050 v e %3‘}8‘8
o t 25 chms—10,000 ohins / 29/-. H.F. coil, aerial coil, oscillator BSR. U.A.14 0o 8.5.0
o waty L 2/- || coil. two 'i.f. transiormers 10.7 Mcls, BSR, U.A12, Sr.ereoIMono - £8.5
235K to 30K 10 w o+« wo . 311 detector transtormer and heater choke. Garrard ‘‘Autoslim . £1.19.8
g}xm%n a/nd componlenr. book uslnl:,‘rlol\‘x; 4 Scnfgiférﬁ)l{e ll:’Ilayers 0
AMERICAN “BRAND FIVE®” MG, 26, Comblete Jason Model 4SP . o ge17.e
PLASTIC RECORDING TAPE &',;p‘gﬁ,sg,f;gQ:f',sgﬂv;v,‘&;‘:gggrg?“ CIEYh Garrard 4 HF Transcription a7 19.6
Double Play 7in. reel, 2,400t. 60/=( Spare A Garrard Stereg Heees &8 o fram 6.
sin. reel, 1,200t 37/8| Plastic || MAINS DROPPER, 5 x lyn. With adjustable 11 Sapp!
Long Flay 7in. reel. LA fi. 5o/ |  lteels shiders. 0.3A. 1,000 ohms, 4/3; 0.24, 1,000 ohms, 4/3, .
54in. reel, 23/8 'uf:' 328 ]| L1NE CORD. 0.34 80 ohmns per foot, 0.24 100 ohins ARDENTY ) TRANSISTOR
Sin. reel, 900ft.  18/8| 11 8- per fact, 2-way, 1/- per {oot; deway 1/= per foat. D303, 7 ‘g‘(\:’rl‘(f"ush Pull to 3 ohms
Standard T reel, 200t 8o/~ |30, 5= | | MIKE TRANg, -1, 3/9; 60:1, potted. 1076, TP aoane T X1 x dino

Sin, reel, AO01L 18/-17in. 2/6 P.V.C. Conn. Wire, X colonrs, umg]e or stranded, 2d. Type D034, 1.75 ; 1CT. peugh Pull Driver
I o = o7 5 wi. sleeving, L2mm, 2d.; 4mm, 3d.; dmm., 6d. yd. . i 9/6.
Instant” Bulk Tape Eraser and for OC72, etc., 1 x l x {in,,
Head Defluxer. 200/250 v. A.C.. 27/8. SPEAKER FRET. Gold cluch 17 x 2in., 5/-; 26 x | Type Daoss, 115 : 1 Outbut to 3 ohms.for
35in., 10/-, Tyran, various colours, 52in. wide, from 0C72, etc, 1 x § x iin., 9/8.

3 07 ft.; uin. wide, f 8= ft. Hamples, S.A.E. 167, 182 @ 1 Output to 3 ohms op
CRYSTAL >ET suu:\Lr.L, 1=, Eanuied {le(alw‘(lold rlozmx 1din., a/-‘L v O%Ee. Btg 0 X h x in., = S
CRYSTAL DIODE t.E.(., 2/-, GEX:N 4/-, 0A31, 3/~ Tvpe D239, 4.5 : 1 Driver ‘Transformer,
HIGY RESISTANOE PHONES. 4,000 ahms, 15/- pr. P x a x }in., 10/~
SWITCH CLEANER, Kluid squirl spont, 4/8 tin. I.LF. TRANSFORMERS 7/8 pair Type D240 85 : 1 Driver Transformer,
465 kcfs slug tuning miniature can 1 X+ x tin.. 10/
HIGH (.Al.\ v I’RI-A\II’I IFIERS 1t x 1 x iin. High Q and good band
RAND I width, Data sheet supplied. ARDENTE TRANSISTOR
’é‘urég?le %llanntla(l;: 1 r.’o 5, n " Gain 1‘i;d}aé VOLUMIS CON' l‘lhlﬂdl .S 0.51n.. 8/
valve t price 29/6 or ¢ ’ Type VC1545, 5K with switcl ia. n., 8/-
with power pack. Dotalls 6d. (PCCES ‘REGENT” 4 VALVE || 1¥7 vCiteo, sk with switch. aja. 0.7in., 1076
valves if preferre iece or magnetic. 7/8.
- “Ql“’h"' lll 8"{'51%"‘ GDH('N'dB “gG Deaf aid ear p: xtal BgT
unabie channels 0 ain 17dB. 3
RANGE WEYRAD

Paxotin Panels, 10 x 8in., /-, VALVES COILS AND TRA

Miniature Contact Cnoh-d Recetifiers. KIT PRICE A 2-WAVE TRA

20V 50mA, 7/8: 20V B0mA. 8/Q: 250V HET WITH PRI Cl

BmA. BlG A, R o sy, £6. 6. 0. AND FERRITE Yoon ASIAL
IR T U AU TR 3 Long and Medium Wave Aerlal—~RA2W.
mA. 6/6; 250V, 300m 14/6 carr. 4/-

Selenium Rect. 300V 85 5/. y On 6in, rod, 7/16in. diameter, 208pF

tuning, 12/8.

Osclllat,or Cou‘ PSO/BJ.IQC. Medium wave.
For 176 F tuning, .

1st and D d [.F. Transformers—P50/2CC.
470 kcfs. 11/161n dia. by tin. high, 5/7.
3rd L.F. Transtormers—P50/3CC, to feed
diode detector.8/--3pare Cores.6d. each.
Driver Transtormer—LFDT2. 1 5/16 x
{ x 1iin., 8/8.

Printed Circuit—PCAl. Size 21 x 8iin.
Readyv drilled and printed with Com-

Coils Wearite P’ type, 3/- eac

Osmor Midget “‘Q" tvpe, adJ. dust core,
from 4/- each. All ranges.

Teletron D.W.R. L. and_Med, T.R.F.
with reactions. 4/- Mea wave D.R. 3/8.
Ferrite Aerials, M,, 8/9; M. :md L 12/6
O-mor Ferrite Rod \l‘rl.l]s L

for transistor circuits, 10/- ¢

Ferrite Rods, 8 x ¢n,, 3/-3 8 x 5/161n.. 3/-.
H.F. Chokes. IB- Osmor Q( 1. 6/8.

T.R.F. (‘oil‘ A/HF, 7/- pair: HAX, 3/~

itions, 8/6.
Repanco DRR2. 4/-. DRX1. 2/8, onfnn ey Speaker, 25/-.
Koo renciniver: S5, 4, PRINTED CIRCUIT BATTERY ||| Fxsin. % onm Speaker.o8t-,
Goldl:-r ll‘u"('ﬁ";r‘;%f' 4?1“”\‘;‘3"“;?{;' g?: PORTABLE KIT These components are approved by
Biack Crackle l’ainl'. Alr dryf;v;, 3/'- tin. transistor Talg{ggf.a#&%d performance
Medlum and long wave. Powerful 7 x din. Constructor’'s Booklet 2/-.
Al(lilr“lln:!um C h'a;-ls, 118 LSX 8. ’P{:}n high Flux speaker. T.C.(. Printed Clrenlt and O e TSTOIS
ﬁlntfgceaﬁ'(tn lioles, 2s;n‘lesl%e< i, condensers.  Cowponents Of fuest quality NEW MULLARD TRANSI
478 9 x Tin., 5/8; 11 x iin., 6/9; 13 x 9in.. cleary adentified with assembly mstructions. Audio 8C,§1 6/- R.F. 8843 3/9
8/6: 14 x ilin.. 10/8: 15 x 14in.. 12/6: Osior Lerrte Aeral Colls.  Rexine cavered suh~mlnhnur(-7/ Moclrnlwti(-f Q5V).
18 x 16 x 3in., 16 6/6. attache case cabinct. Size 12in. X dnu X 4. WF, 2uF. 4uk¥, 5uF, 8uF, 16mid. 25
Ag"l';"",‘,lifr']' ¥ 4"'{"1"" 1313 ng/:- ‘,%X 172111]“ Batteries used BL26 (15512) and AD35 (L5040). ao;m Tonr 2/6. DlOdES oA'ro. 0A81 3/
%53, X - 2 x 8tn., 23 ke 10/9 extra.  Instructions 9d. (free with kit). GEX34, 4/~ ~
B.B.C. "~ Pocket 2 Transistor. W
. and L. W. Radio Kit, 22/8. Phones 7/6
COMPONENT SHOP 137 WHITEHORSE ROAD or dea aid earpiece, 7/6. Batt. 273.
SRV POC
TRANSISTOR | KET <11 WITH
SPECIALISTS  west cRovoon || msratioftoniittiint
1 : L
raepmne: T taas || 415 TR R “CCuit
P.and P, charge 1/-, over £3 post frec.  C.0.D. 2/-. (Kaport welcome. Send renittance YESIGNED KIT, £8.15.0.

and extra postage).
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Easy-to-build Fkit-sets of

I ==
|l
@_z
E——————D0AYSTROM —

SINGLE SIDEBAND ADAPTOR, THE ¢

most AM  transmitters. Less than

10 w. output. Operation on 80, 4 piezo-electric transfilters.
! 40, 20, 15 and 10 m bands on USB, The very latest and an
SB-10U LSB or DSB ... ... £37.60 excellent portable or general

AMATEUR TRANSMITTER. Model DX-40U.
Self-contained. 80-10 m. Power input 75 w. C.W.,

60 w. peak, C.C. phone. OQutput 40 w. to aerial. S rF
Provision for V.F.Q. .. £32.10.0 )

VAR. FREQ. OSCILLATOR. Model VF-1U.

Calibrated 160-10 m, fundamentals 160-40 m. ideal -

DX-40U and similar transmitters ... £11.2.0 F.M. TUNER

R.F. SIGNAL GENERATOR. Model RF-1U.
Gives accurate source of R.F. up to 100 Mc/s on
fundamentals and 200 Me/s on harmonics. Up to
100 mV output on all bands . . £11.18.0
AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s-100 kc/s, switch selected. Distortion less than
0.1%. 10 v. sine wave output metered in volts and
dB's ... e £19.19.6
VALVE VOLTMETER. Model V-7A. Measures
volts to 1,500 (C.C. and R.M.S.) and 4,000 pk to pk.
Res. 0.1Q-1,000 MQ). D.C.inputimpeded. |l MQ.
With test prods, leads and standardising battery.
£13.0.0

PORTABLE SERVICE OSCILLOSCOPE. Model
S-1.  Compact portable scope ideal for servicing and
general work. Y amplifier sensitivity 10 mV/em;
response. 3 dB 10 ¢/s-2.5 Mcfs. Time base I5 cfs-
150 ke/s. Printed circuits. Case 73 x 42 x 124in. long.
We, only 104 Ib. . £19.10.0
Sin. OSCILLOSCOPE. Model O-12U. Wide-
band amplifiers essential for TV servicing. F.M.
alignment ete. Vertical freq. response 3 c/s-5 Mc/s
without extra switching. T/B covers 10 ¢/s-500 ke/s
in 5 ranges ... 36.10.0
RES.-CAP. BRIDGE. Model C-3U. Measures
capacity 10 pF-1,000 wF, resistance 100§2-5MQ and
power factor. 5-450 v. test voltages. Safety switch.
£8.6.6

SINGLE CHANNEL AMPLIFIER. Model MA-12.
10-12 watt Hi-Fi amplifier. Extremely low distortion
and wide frequency range ... e e £10.19.6
HI-FIEQUIPMENT CABINETS. Range available
to meet various needs. Details on request. (MAL-
VERN equipment cabinet illustration bottom left)

from £11.12.6 to £18.10.0
GRID DIP METER. Model GD-1U, Coverage from
1.8 Mc/s to 250 Mc/s. Complete set of plug-in coils
provided oo £10.9.6

TAPE RECORDING/
PLAYBACK AMPLI-
FIER. Model TA-I.
Monaural (TA-IM)
£18.2.6

5 ; GENERAL COVERAGE
Model SB-10U. May be used with RECEIVER. Model GC- U.

3 w. R.F. input power required for Fully transistorised, including

MOHICAN”

GC-1U

purpose receiver
for the Amateur and short-wave listener
£38.15.0

AMATEUR TRANSMITTER. Model DX-100U.
Covers all amateur bands. 160-10 m. 150 w. D.C.

input, Self contained including power supply.
Modulator, V.F.O. (illustration bottom right).
£71.10.0

SHORTWAVE TRANSISTOR PORTABLE.
Model RSW-I. Two short bands, trawler and
medium . . .. oo £21.6.0

6-TRANSISTOR PORTABLE. Model UXR-I.
Prealigned LF. transformers, printed circuit, 7 x 4in.
high flux speaker. Real hide case £14.3.0

Hi-FI F.M. TUNER. Tuning range 88-108 Mc/s.
Tuning Unit (FMT-4U) with 10.7 Mc/s LF. output
(£3.2.0 inc. P.T.) LLF. Amplifier (FMA-4U) complete
with cabinet and vaives (£11.11.0)., Total £14.13.0
6-W STEREO AMPLIFIER. Model $-33. 3 wjchl.
inputs for radio/tape and gram., Stereo or Mono,
ganged controls. Sensitivity 200 mV. ... £12.8.6

HI-FI 16W STEREO AMPLIFIER., Model S-88.
20 mV basic sensitivity (4 mV model available, 776
extra). Ganged controls. Stereo/Mono gram.. radio
and tape recorder inputs. Push-button selection.
Two-tone grey metal cabinet .. £26.12.6

TRANSCRIPTION RECORD PLAYER. Model
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 (31 ib.). Stereo e £19.12.6
HI-FI SPEAKER SYSTEM. Model SSU-I.
Ducted-port bass reflex cabinet “in white”. Twin
speakers. Pedestal model £11.15.0. Bookcase
model ... . . £10.14.0
“COTSWOLD” HI-FI SPEAKER SYSTEM.
Acoustically designed enclosure ‘“‘in the white”.
26 x 23 x I5¢in. 12in. bass speaker with 2in. speech
coil, efliptical middle speaker. Pressure unit covers
the full freq. range of 30-20,000 ¢/s., complete with
cross-over unit, level control, etc, . £20.19.0

COMPLETE MATCHED STEREO OUTFIT.
Includes RP-1U record player, 5-33 amplifier and twin
SSU-1  speaker systems. (Pedestal speaker legs
optional £2,2.0) o0 o £44.9.

STEREO CONTROL UNIT USC-l. Luxury
model with press-button inputs to suit any pick-up or
tuner and most tape-

L] . . heads. Output 1.3 v,

£ Conversuon unit to R.M.S. per channel.

i Stereo £6.10.0 Printed circuit con-

o Stereo (TA-IS)  £23.,6,0 fawssmssmsssssssssssss; struction ... £18.18.6

|

: “PACKAGED DEALS” of Hi- STEREO H EAD PREAMPLI-
Fi equipment including TAPE FIER USP-1. Ideal for boosting
DECKS, RECORD PLAYERS tape-head ou tput and low output :
and DECCA ffss PICK-UPS. pick-ups {e.g. Decca ffss) £6.17.6 o IOOU.

MALVERN

Deferred Terms available on orders over £10

Prices include free delivery UK

| Dept. P

e PW7

I
|
I
I name
l
|
I

l

ADDRESS | A member
l
L}

Please send me FREE CATALOGUE (Yes/No)o————_ |
Full details of model(s) : D .

W.7, GLOUCESTER, ENGLAND

of the Daystrom Group, manufacturers of the

WORLD'S LARGEST-SELLING ELECTRONIC KITS
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TRANSISTOR SETS

HE word “transistor” has acquired a particular meaning in

the lay mind—to the radio enthusiast and the technically

knowledgeable, it means a semiconductor device, but to
the man in the street it stands for any form of miniature radio
receiver. Over the past few years, the use of these small receivers
has grown enormously and has certainly revived interest in sound
radio; nowadays, it appears to be the “done thing” to have at
least one transistor set (or “‘transistor’). Naturally, as time goes
on these receivers are being continually improved in running
costs, sensitivity, and more particularly in the volume of sound
which they will produce. In fact, some sets give so much output
that they are considered objectionable; it was last summer when
objections to the invasions of privacy by sounds from portable
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';" :‘:"dd T “':'0 b radios reached their height and several towns passed bye-laws
=. '°: Tt :: e — prohibiting the playing of portable radio receivers in public
= anada - - - - £1.5.0 per annum places. In London, buses carried notices pointing out that the
= operation of portable reccivers could not be permitted.
= on te? ts The bye-laws and the notices in public places gradually scemed
= e to take effect last year, and, late in the summer, it was rare to
Page hear portable sets playing in the open air. However, no doubt
Editorfal ... .. 201 many more receivers have been bought this year, and to their

Round the World of Wireless 202
= The Alpha Three Personal

§ Transistor Superhet . 204
= Servicing Tape Recorders ... 207
The Everest Tuner o0 . 210
A 4-Valve Signal Tracer . 215

owners they will still be novelties. This seems to us to be the
main reason for the annoyance caused by these sets; their owners
play them in many instances not because they are interested in or
really require to hear the programmes, but because they are
using a new gadget. For the radio enthusiast who builds his own

How Transistors Work .. 218 A o Q

On Your Wavelength ... ... 223 portable receiver, the same sort of problem does not arise since
The P.W, Troubador ... .. 224 he is accustomed to such circuits and they have no novelty
Short Wave Listener’s Log ... 227 value for him

Electronic Process Timer ... 228 N

Neons in the Exparimenter’s It is to be hoped that as transistor radios become even more

DTSRRI

Power Pack ... .. .. 23 commonplace, their indiscriminate use will be_reduced. Unless
Vegsatle Low Current H.T. oy this happens, more definite steps must certainly be taken to
Books Reviewed v . 242 discourage the playing of portable receivers in public places.

Power Rectifier Circuits wee 245
Trade News oo o oo 253
Letters to the Editor ... e 257
Club Naws ... 258

THE PILKINGTON COMMITTEE

At the annual conference in Bournemouth of the Radio and
Television Retailers’ Association, an attack was made on. the
Pilkington Committee by several speakers. In the words of.one,
“the delay of its report was enough to put any industry on.the
rocks”, and another speaker said that the Postmaster-General
must act swiftly when the Committee reported—*“any further
delay in forming a clear policy would be disastrous to the
industry”’. )

Whether or not commercial broadcasting will be introduced
is not known at the time of writing, nor has any hint been given
of the future of sound broadcasting in this country. With all
committees, reports take a long time to produce since often it is
difficult {or members of the committee to meet sufficient!
regularly; however, in view of the very urgent nature of the
problems which the Pilkington Committee was set up to investi=
gate, the opinion is widely held that the final report should
have been made sooner or that an interim report should have
been issued.
IIIIIIIIIIIII|||lIII|||IIIIIIIIIIIII|III|I|IIII||III||IIIIIIIIIIIIII|IIl|IIIII|IIlI||II||||III||IIII||III||||I||l||l||||lllll

Our next issue dated August, will be published on July 6th,

The Editor will be pleased to consider
articles of a practical nature. Such
articles should be written on one side
of the paper only, and should contain
the name and address of the sender,
Whitst the Editor does not hold himseit
responsible  for  manuscripts,  every
effort will be made to return them if a
stamped and addressed envelope s
enclosed All correspond intended
or the Editor should be addressed:
The  Editor, PrACTICAL  WIRELESS
George Newnes, Ltd., Tower House,
Southampton Street, London, W.C.2.
Owing to the rapid progress in the
esigns of wireless apparatus and to
ur eflorts to keep readers in touch
with the latest developments, we give
0 warranty that epparatus described
n our columns is not the subject of
etters patent.

Copyright in all drawings, photo-
aphs and_ articles published in
RACTICAL  WIRELESS 15  specificaily
eserved  throughout the — countries
lgnatory to the Berne Conventlon and
he U.S.A. Reproductions or imitatinns
f any of these are thercfore expressiy
orbidden. PRACTICAL WIRELESS
ncorporates ‘‘Amateur Wireless.”

AT GGG
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NEWS AT HOME
AND ABROAD

Broadcast Receiving Licences

THE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of March,
1962, in respect of wireless
recciving stations situated within
the various Postal Rcgions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region Total

London .. . . . 644,942
Home Countles oD .. 599,073
idland .. on . . .. 432,793
North Eastern .. . . 463,909
North Western 398,851
South Western ao . 353,024
Wales and Border Counties 204,995
Total England and Wales . 3,098,493
Scotland ap 332,583
Northern Ireland 107,431
Grand Total s es e 3,538,507

New Technical and Programme
Facilities for Broadcasting House

VI‘HE BBC’s new eight-floor
Broadcasting House ex-
tension, occupying some 1}

acres in Portland Place, London,
contains a number of new and
improved technical and pro-
gramme facilities in addition to
extensive and much nceded office
accommodation,

A large modern Control Room
has been built which is now the

BBC’s main London Control
Room for sound broadecasting
where the Home, Light and

Third Programmes and Network
Three are assembled. For this, a
range of specialised equipment

PRACTICAL WIRELESS
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such as control desks. amplifiers,
and switching systems has been
designed and installed by BBC
engineers.

The various sections of the
new Control Room were brought
into operation progressively, The
most careful planning and execu-
tion of thc transfer of the con-
nections of some 900 lines was
necessary to ensure the smooth
changeover of facilities from the
old Control Room without inter-
ruption to any of the services.
In this, BBC enginccrs, with the
close co-operation of Post Office
engincers, were able to provide
the circuits to the new Control
Room as and when required.

The extension building also
contains a new television switch-
ing centre which is the focal
point for the vision circuits of
the BBC tclevision distribution

July, 1962
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network feeding regional studio
centres and transmitting stations
throughout the country.

As a final stage in these
devclopments, work has started
on the construetion of new sound
studios on the bascment floor of
the extension building and it is
proposed also to provide a tele-
vision news interview studio in
this arca. The sound studios will
include two drama suites as well
as gcneral purpose talks and
discussion studios.

Cabling for Railway Colourlight
Signalling System
A CONTRACT to supply and
install cable as part of the
colourlight  signalling  system
now being installed by AEI-
GRS Ltd. for the London Mid-
land Region of British Railways
has been awarded to the Con-

The sound control room of the new Broadcasting House extension in
London. This room houses the Technical Operations Supervisor's desk
(on the right) and the Main Control desk.
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struction (Cables and Lines)
Division of Associated Electrical
Industries Ltd.

The contract will involve the
. supply, installation and termina-
tion of more than 100 miles of
twin 660V cable and multi-core
250V cable. The cable will be
laid alongside the railway track
between Colwich and Rugby and
wiil provide the power for the
signalling and route interlock=~
ing system.

The cable is to be produced by
AEl Cable Division and will be
manufactured at its Lydbrook,
Gloucestershire, factory.

““Call Nurse’” Equipment for
Harlow New Town Hospital

CONTRACT for patients’
communication system in
Harlow New Town Hospital has
been placed with Hadley Tele-
phone and Sound Systems Ltd.
The contract forms part of
the hospital’s construction pro-
gramme, which provides for 169
beds in a maternity wing and
general ward block.

The Hadley equipment to be
installed will include the * call
nurse ”’  patient-to-nurse visual
and sound signalling system, and
thi4 will be the first major in-
stallation to use the new multi-
service unit, which can be held
easily in the patient’s hand and
which provides at a touch a
micro-speaker and nurse-calling
push button, a radio programme
selector switch, volume control
and an over-bed light switch. In
the Harlow hospital the units will
give five-channel radio—BBC
Home and Light programmes,
sound for BBC and Independent
Television and a channel for
hospital internal broadcasting.

Mullard maser for GPO Satellite
Communication Ground Station

A TRAVELLING wave maser
amplifier designed and built
by scientists at Mullard Research
Laboratories was installed
recently at the GPO Satellite
Communication Ground Station
at Goonhilly Downs, Cornwall.
Operating at 4170Mc/s, the
maser will be used in the first
stage of the receiver to amplify
signals  relayed across the
Atlantic via the communications
satellite Telstar, expected to be
launched in June from Cape
Canaveral.

Because of its ability to

PRACTICAL WIRELESS

Four of the fifteen remotely-controlled machines for recording news }

despatches in the new Broadcasting House extension.

amplify without introducing
appreciable noise the maser
enables the power of the satellite
transmitter — and consequently
the payload requirements of the
launching rocket—to be reduced
so that this form of communica-
tion becomes practicable.

The signal applied to the maser
input is expected to be of the
order of 10-®W or even less.
Conventional, thermionic devices
if used to amplify a signal of this
small magnitude would produce
an unacceptably high noise level.
However, the maser behaves as a
virtually noiseless amplifier since
it operates at a very low temp-
erature (in the present case about
2°K—i.e., —271°C) and, more-
over, does not depend for its
operation on an electron beam.
To maintain it at the required
temperature the device is im-
mersed in liquid helium.

Radar Display Units

rl‘HlRTY radar displays, type

3A, manufactured in RCA
Great Britain Ltd.’s Sunbury-on-
Thames factory to Ministry of
Aviation specifications, are being
supplied as a part of the 10 fully
transistorised  Solartron radar
simulator systems for the Royal
Swedish Air Force,

The type 3A radar display is
a general compatibility radar
display utilising a 12in. tube and
housed in a rectangular * table
top ” cabinet. It has a maximum/

Wwww americanradiohistorv com

minimum range display ratio 'O(E'
6:1 with a minimum range of 10,
nautical miles. It can be used as
a display for radar equipment
operating in any band and~fof
radar simulators. ’ ’;"

Private Automatic Telephone .

Exchange
A PRIVATE automatic branch
telephone exchange for
export only and of particular,
value to small business concerns
overseas where an inexpensive

and reliable communication
system is required, has been;
introduced by telecommunica-;
tions division of Associated’
Electrical Industries Ltd. The
equipment will provide niné
internal extensions and three

lines to the local exchange.

The essential feature of fthe
system is that the manual
operator normally required to,
receive incoming exchange ¢alls’
is no longer necessary since all
incoming calls are routed to one
or more selected extensions. ¥

Automatic transfer facilities:
enable the exchange caller to ‘be
transferred from one extensiorn
to another in the same system’if
required. Outgoing calls via the:
public exchange can be dialed
directly from any extension, and!
all internal calls are automatic
cally connected by dialling. ‘Inf
the event of a power failure each’
exchange line is automatically
connected to a selected extension.,

)
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The P.W.

Alph

PERSONAL

TRANSISTOR
SUPERHET
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jNDIVIDUAL listening with earphones, a
single earpiece, or a miniature * personal ” phone
makes quite sure that others are not disturbed,
and this type of reception is often very convenient,
The set described here.is for this purpose and
has the control knobs at one end of the case so
that the completcd receiver will easily slip into
a pocket.

The case holds a “ personal ” type of earphone,
80 that the whole set is self-contained. If a pair

of headphones with two earpieces is preferred
this is quite in order. A lightweight pair of aar-
phones can give very good results indeed with
very good quality reproduction. A single head-
phone. attached to a length of thin twin flex, could
also be used.

Circuit
The receiver is a superhet and the circuit is
shown in Fig. 1. A home-wound ferrite slab

Ferrite slab
aerial

VR1
25k

Sensitivity

+ve line

—ve line !
R7 —
a7k Output v
7 :
ov 1
T3 battery,
OC71 ]
¢ ;
b b - '
al s =
e N S
c4 *
O<25pF 5
0401 >
RS
LF 10k
3
cs lol:] I
RS R6 rg | Onfoft
MU?I- 6800 56k 30}T 4700

Fig. 1—The circuit of the receiver.
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aerial tunes medium waves, but
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a ready-made rod or slab aerial
would be equally satistactory.
The circuit is simplified and has
one LF. stage, followed by the
diode detector and an audio
amplifier. A 25k potentiometer,
with switch, acts as sensitivity
control, The circuit is for use
with a 6V to 9V battery and a
small 9V battery such as the PP3
will have a long life. Selectivity
is very much better with this type
of circuit than with the simple
type of TRF receiver which is
often employed for headphone
reception.

The receiver fits in a plastic
box approximately 34in. x 6in. X
14in. (outside dimensions). This allows sufficient
free space to make construction easy. Holes are
drilled at the end of the box to take the tuning
condenser and potentiometer. The condenser is
fixed with short 4B.A. bolts, a washer or two being
placed between box and condenser if necessary.
About two washers will also be needed between the
potentiometer and box. The spindle is sawn off to
match the length of the condenser spindle. This
can most readily be done while holding the
unwanted end of the spindle in a vice.

Aerial

The ferrite slab is 3in. x 3in. x 4in. and fits in
slots filed in two pillars of insulating material, as
in Fig. 2. These pillars can be of wood, solid
ebonite or similar material, or they may be cut
from insulated tubing. Solid pillars will need
drilling to take the securing screws. These screws
should be short. Metal pillars or any form of
metal brackets are not recommended.

For the winding, 26s.w.g. DCC copper wire can
be used and is easy to handle. Beginning at point
“A” twelve turns are wound on in a compact
pile. The wire is then bared for a short distance
and twisted to form a connecting point for the

The receiver in its closed case.

T Te C*‘Weturm ~
B
f{r‘[f*-—
lZ

—t i
58 turns I\TQ +ve ling
26swg. DCC

. Fer:ite slab'
3'long 3 wide Jgthick

Slab aerial
mounting posts

B

1 W

Fig. 2—The agerial winding and mounting details.

lead “ B ”; then 46 more turns are wound on,
forming them into a pile as winding progresses.
The whole winding of 58 turns is lin. long and
near the centre of the slab.
Satisfactory alignment is
achieved by  adjusting the
oscillator coil core to suit the

i

inductance of the aerial winding,
which is fixed. If the winding is
held together with Sellotape it can
be moved along the slab, if needed,
when first testing the receiver.

If a ready-made aerial is used it
may have a separate base coupling
winding. If so, connect this wind-
ing from the 0-05uF condenser
(C1) to the *“earth” line. The
larger winding is wired to the
tuning condenser in the usual way.

Receiver Panel

This is approximately 34in. x
41tin,, so that it fits in the case with
a little clearance, and it is cut from
vein. paxolin. It is placed in the
case and a 4B.A. clearance hole is

The receiver panel when the wiring is nearing completion,

drilled through both panel and
case in the position shown for the
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Resistors:

RI 56k Ré6 5-6k
R2 10k R7 47k
R3 3.9k R8 10k
R4 56k R? 470Q
R5 680Q)

VRI 25k with s.p. switch
Capacitors:

Cl  0-05uF C4 0-25.F
C2 0-0IuF C5 O0-IuF
C3 250pF Cé6 0-0luF

COMPONENTS LIST

C7 2uF 6V C9 50uF 9V
C8 30uF 6V
YCI, VC2 208, 176pF tuning capacitor with

two 50pF trimmers (TCl, TC2) and internal
screen.

Trl OC44 Tr2 OC45 Tr3 0OC7I

Aerial, see text; osciilator coil, white and blue
coded IFT’s (Osmor); two knobs; medium or
high impedance earpiece or phones; piastic
box; 9V battery; etc.

panel-securing nut in Fig. 3 A %in. 4B.A. bolt with
* three nuts will then allow the finished receiver to
_ be held in position.

Fig. 3 shows the layout of parts on the panel.

[ © Receiver

Ferrite slab
ae?al

An elastic band passes through two holes and
holds the battery. Clearance holes are drilled for
the oscillator coil and I.F. transformer pins, and
rough edges are cleaned up as necessary with a
small file or a larger drill so
that the cans fit flush with
the panel. The aerial mount-

ing is shown in Fig. 2. The
two S50pF trimmers have

their tags soldered together

Tr1

Colour spot

To +ve Ilne")

and passed through a hole,
this point being wired to the
receiver ‘“‘earth” line.

Take care to position the
oscillator coil correctly or all
connections here will be
wrong. Note that the first
L.LF. transformer is coded
with a white spot and the
second transformer with a
blue spot. These items -are
held in place by bending out

r earplece ;
A

é@P“Panel—
securing

-..!'-:l'-':.-.c,._-

!-:l;astcilc-"'l h the long tags attached to the
A ¥ screening cans. These tags
SV battery || are wired together and to

the earth line. It may be
found helpful to scratch

numbers by the pins on the

Sensitivity and On/Off switch
Fig. 3—The controls and panel layout inside the case.

underside of the panel.
(To be continued)

BRITISH STANDARD MEMORANDUM

jHE British Standards Institution has been
preparing a memorandum on light-current semi-
conductor devices, and the first part was published
during May (B.S.3494: Part 1).

This first part lists the ratings, characteristics
and other parameters of light-current semi-
conductor devices which are regarded as the
minimum data that should be quoted by the
manufacturer when describing his product for
general sale. Part 2, will deal primarily with
gleth?ds of measuring the characteristics listed in
art

To facilitate the comparison of semiconductor
devices offered by different manufacturers it is
mecessary that the data sheets describing the per-

on  Light-current  semiconductor
devices (B.S.3494 : Part 1 : 1962)

formance of those devices should contain, as a
minimum, information on the essential ratings
and characteristics. The information should be
quoted in the same terms by all manufacturers;
adoption of the recommendations given in Part 1
will assist in achieving this.

Part 1 does not specify the numerical values
of ratings and characteristics.

Devices primarily intended for use in industrial
power equipment are not included in the mem-
orandum. Similar information relating to power
diodes, which are not covered by the memor-
andum, will be published separately.

Copies of this standard may be obtained from
the British Standards Institution Sales Branch, 2
Park Street, London W.1., price 6s. each.
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SERVICING

TAPE

RECORDERS

THE RECORDING,
PLAYBACK AND ERASE HEADS.

By T. S. Smith

O[)AST month we investigated the basic

requirements of magnetic recording tape and the
need for correct head alignment; we will start
this month’s article by looking in greater detail
at the heads themselves and the circuits that feed
them.

We have already discovered that
three head functions are required:

(Continued from page 124 of the June issue)

fairly close spacing is nevertheless required as a
means of keeping the reluctance of the magnetic
circuit within the pole pieces as small as possible.
The pole pieces themselves are composed of a
material possessing a high permeability and
Mu-metal is often used. The sensitivity of the
heads is also related to the magnetic permeability
of the pole pieces as well as to the number of
turns on the winding and the current in the

one for recording—converting the

.

signal voltages to magnetic flux

-

changes and transferring these

\
\
/l

3

permanently on to the magnetic

tape—the second for replay—con-

I I

] |
Tape speed: 75 In,
11

I ]

verting the magnetic programme

H=-0-00011n.
gap spacer

pattern on the tape back into

signal voltages—and the third for
erasing programme material that

N\

0°00025 in. Tl

is no longer required so as to

gap spacer

N\

leave the tape “clean” for the

T\

next recording.

Output relative to 1kc/s (dB)

The three heads have much in

common and, as has been told in

P N

past articles, the recording and

N\

_playback functions are nearly

=
.-

N

always carried out by the same
head on most domestic machines.
The average tape recorder thus
has two heads, one for recording
and playback and the other for
erase. The basic construction of a
recording playback head was
shown in Fig. 1 of the first article
of this series (page 1037, March, 1962). and this
illustration also reveals how the changes in
magnetic flux across the working gap transfer
magnetic signals on to the tape.

Gap Spacing

In some cases, however, there may be only one
winding (as opposed to the two windings shown on
the diagram mentioned) and there may not be a
rear gap, depending upon the precise design of the
head. The most important feature is the front
gap. This must be highly engineered so that it
is straight and uniform, and to facilitate these
requirements a non-magnetic “spacer ” is inserted
between the two halves of the pole pieces.

Although the spacing of the rear gap is
nowhere npear as critical as that of the front gap,

2 3 4 567810 20 30 40 50 70 100

Frequency (Kc/s)

Fig. 13—How the high-frequency response of a replay head is improved

by reducing the width of the working gap.

winding. The number of turns also governs the
impedance of the head—a high impedance head
has considerably more turns than a low impedance
head but, as the latter is fed to or from a trans-
former, the correct signal voltage step-up 1Is
achieved. In other words, the voltage across a
low impedance head is smaller than that across
a high impedance head, but in the former case the
signal current is greater.

Frequency Response

The high-frequency response at a given tape
speed is very closely related to the width of the
working gap in the playback head in particular.
The dimension of the gap of the recording head is
also important. of course. but not so much as that
of the playback head. However, since composite
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recording/playback heads are invariably used, the
recording gap width requirement is adequately
catered for within the gap requirements of the
playback function.

From the high-frequency aspect, therefore, we
can consider primarily the playback action. Past
articles have explained that the signal EMF
generated across the winding is proportional to the
rate of change of magnetic flux. Thus, with a
tape of constant recording over the audio
spectrum, the signal EMF across the playback
winding will rise with frequency at the rate of
6dB per octave up to a certain frequency which is
governed by the gap width and other factors, as
will be discussed.

6dB Per Octave

An increase of one octave is a two-to-one rise
in frequency which, since the output is propor-
tional to the rate of change of flux, gives a two-
to-one rise in signal EMF (voltage) across the
replay winding and, because a two-to-one voltage
ratio is exactly the same thing as a rise of 6dB, it
becomes perfectly clear why the replay signal
voltage rises at the rate of 6dB per octave. This
happens at all speeds, but the advantage of higher
speeds is that the point at which the 6dB per
octave rise ceases extends further into the higher
audio-frequency spectrum. This is because the
peak occurs when the wavelength of the tape
signal is about twice the gap width. Thus, if the
gap has an effective width of, say, 0-0005in., the
wavelength would be 0:001lin., which at a tape
speed of 74in./sec would represent a frequency of
7-5kefs. At 32in./sec the peak would occur at
approximately 3-75kc/s and at approximately
15ke/s at 15in./sec.

Other Factors

Unfortunately, the effective gap width is some-
what greater than the thickness of the spacer, and
because of this and other things like imperfect
contact between the head and the tape and losses
in the head due to eddy currents and hysteresis,
the peak output wusually occurs at a lower
frequency than that calculated in relation to the
gap width.

This is illustrated by the curves in Fig. 13 which
show the relative replay responses for a head of
0:0001in. gap and for a head of 0-00025in. gap
under equal recarding conditions. It will be seen
that the peak occurs in both cases at about Skc/s,
but that the curve of the head with the 0-:0001in.
spacer does not fall off so rapidly as the other
and extends further into the high-frequency
spectrum. These curves are taken from the
Gresham range of heads which employs Mu-metal
pole pieces.

The main reason why the effective gap width is
not equal to the thickness cf the gap spacer is
because of imperfect contact between the spacer
and the faces of the pole pieces. However, new
manufacturing techniques now make it possible
to achieve an effective gap width which is con-
siderably closer to the spacer thickness than was
possible on early heads. These have also made
possible the recent “low speed” recorder, the
production of which several years ago would have
been considered almost impossible. Machines

~
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Insert meter for O
oscillator test o~ HT.+
L1 Short for
si oscillator
ignal test
from C1 I
Record
amplifier

Fig. 14—The basic circuit of a Hartley oscillator.

claimed to have a top response approaching 15kc/s
at 33in./sec are now readily available, and quite
good quality sound can be produced at a tape
speed as low as 1%in./sec—using transistors.

TV Recorders

Many of these improvements have resulted
from developments in the field of video tape
recorders and, while we are still on the subject
of frequency response, a quick look at such
recording systems would not be amiss. The
Ampex machine uses a replay head gap somewhat
less than one-quarter thousandth of an inch, and
at a head-to-tape velocity of 1,500in./sec a
response up to 4Mc/s is maintained. The tape
itself is moving longitudinally at a speed of
15in./sec, but the effective high tape speed is
achieved by the head rotating and scanning the
tape over its width.

The British system, on the other hand, operates
in the more conventional manner and at a tape
speed of 200in./sec gives a response which at
2:5Mc/s is only 3dB down. As would be
expected, considerable wear occurs on the head
at such high tape speeds, and on both machines
the heads need replacing after about 100 hours
of use!

The gap width of the British system is
0:00002in. and at such a small dimension the
ordinary type of spacer is rarely used. Instead
quartz or some other non-magnetic material is
“sputtered ” or vacuum deposited between the
interfaces of the pole pieces. This technique is
now being examined for use on sound replay
heads and it should not be very long now before
further improvements are found in the domestic
and professional recorder, leading to enhanced
high-frequency response at low speeds.

Poor Top Response

The tape is held in close contact with the head
either by pressure pads or by the tape being run

£l

.
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through special guides either side of the head, so
that the tape is under slight pressure against the
pole pieces. The former arrangement is the most
popular, but the latter arrangement has much to
commend it and will possibly be found more in
machines of the future.

Apart from incorrect azimuth adjustment, as
dealt with last month, another common cause of
poor top response is inadequate contact between
the tape and the head. The working surface of
the head sometimes picks vn oxide deposits from
the tape after considerable use which hold the
tape away from the gap. As the deposits are

likely to become very hard with time a magnify-
ing glass is often necessary to detect them, and
should be

extreme caution exercised when

removing them.

R2 HI+

Signal from Record amplifier [

Fig. 15—The basic circuit of a Meissner oscillator.

Removal of Oxide Deposits

On no account should a pointed instrument be
employed to pick away the deposits from the pole
laminations or gap. The best thing is to endeavour
to dissolve the deposits with a good quality
lighter fuel or carbon tetrachloride. A piece of
lint-free cloth should be soaked in the solvent and
applied with reasonable pressure to the working
area of the head. Care should be taken to avoid
either solvent coming into contact with the tape,
and lighter fuel (petrol) should be kept well clear
of rubber drive wheels. Carbon tetrachloride does
no harm to rubber, however, and is useful for
roughening and cleaning such drives.

During the course of servicing the head in the
foregoing manner it may be discovered that the
pole surface is badly stepped, indicating wear.
While consistent wear over the area in contact
with the tape is of little consequence (provided it
is not too severe, of course, and has not widened
the gap), unbalanced wear, resulting in a sloped
face, nearly always calls for head replacement.
Again, a magnifying glass or small miscroscope is
useful for investigating head wear. The gap

PRACTICAL WIRELESS 209

should not mormally be visible to the naked eye,
and if it is—except for the erase head gap—the
head may need replacement.

Excessive head wear coupled with impaired
H.F. response may also be caused by incorrect
adjustment of the pressure pads or tape guides.
With the pinch roller disengaged from the
capstan, the tape should pass the centre of the head
(with the pressure pads released) without kink or
curl. If this does not happen then the guides
should be adjusted in height to give the desired
effect. The guides often wear badly themselves,
but this can usually be overcome without cost by
rotating them so that a fresh surface is presented
to the tape.

Optimum Pressure

Too much tension on the pressure pad will not
hold the tape any straighter nor will it enhance
the high-frequency response; it will simply wear
out the heads long before the end of their life is
really due. If excessive pressure appears to give
a better top response, then the trouble is caused
either by a worn head or oxide deposits adjacent
to the gap (or incorrect azimuth adjustment). On
the other hand, too low a pressure will impair the
H.F. response, but the pressure should be as low
as possible consistent with optimum H.F. response.

It is surprising just how the H.F. response falls
when contact of the tape with the head is reduced.
The loss in dB can be computed approximately by
multiplying the gap distance between the tape and
the head by 55 and then dividing the answer by
the wavelength of the signal being reproduced.
Thus, with a one tenth of one thousandth of an
inch loss of contact on a tape running at 7%in./sec
recording a signal at 7-5kc/s, the cut would be
5-5dB. Varying pressure of the tape against the
head is also a cause of noise modulation, and this
could result from a twisting tape or wear of the
head.

Erasing

The erase head. although of similar design to
the recording/playback head, has a considerably
wider gap of some five thousandths of an inch or
so. The pole pieces may be either of laminated
Mu-metal or ferrite and the supersonic erase
signal is applied at fairly high power to a com-
paratively low impedance winding. To supply
sufficient erase power the oscillator often incor-
porates a pentode valve (or power tetrode) to feed
between 200 and 500mA of erase current into the
winding of the erase head., and as we have
already seen (Fig. 5, page 1123, April, 1962, issue),
the output valve in the playback amplifier may
take over as bias and erase signal oscillator on
record.

In Fig. 14 is given the circuit of a Hartley
oscillator, which is very popular in tape recorders.
The frequency is governed by the tuned circuit
comprised of L1 and C1, and a good test for
oscillation is to insert a milliameter in series with
the H.T. feed to the anode circuit, as shown. The
reading should be noted and, if there is an
appreciable rise in anode current when CI is
short-circuited. this is proof enough that the
circuit is oscillating with the short removed.

(Continued on page 227)
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A SWITCH-TUNED, VHF/F.M. TUNER.

;.QN last month’s article, the circuit of the tuner
was described and the functions of the various
stages explained. However, one of two construc-
tional points remain to be described. Firstly, the
receiver is small in size and therefore the heat
generated by the valves must be dissipated as
efficiently as possible so that the chassis does not
become unduly hot during operation. To this end,
V2 and V6 are fitted with screening cans and these
cans are blackened inside and out so that heat is
lost from them as quickly as possible. (Blackened
surfaces both radiate and absorb heat more
quickly than polished surfaces.) The cans may be
blackened with photographer’s matt black paint
which is quick drying and gives a good surface.
The skirts of the other valveholders can also be
painted inside and out with the black paint taking
care that no paint reaches the insulation of the
valveholders or the contacts.

Testing and Alignment

When the tuner has been completed, it is wise to
carry out a few tests before alignment is begun.
Firstly, with all the valves removed, a meter should
be used to check that a reading of infinite
resistance is obtained across the 6:3V power supply
leads—with the valves removed, there should be
nothing to complete the circuit. The meter should
also be used to check that there are no short
circuits in the H.T. line. Having established that
all is well in the above respects, V3, V4, V5 and
V6 should be inserted and the heater supply
switched on when the valves should be observed to
light. An H.T. supply of about 150V is required
for the unit and this should be connected via a
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By S. F. Raymond

(Continued from page 145
of the June issue)

switch and a milliammeter having an f.s.d. of
about 100mA. When this supply is switched on,
the I.F. amplifier stages of the receiver will be
working and these may be aligned first.

Alignment with a Wobbulator

The easiest method of aligning an F.M. receiver
is with a wobbulator and this method will be out-
lined first, but not in great detail since it is
assumed that those readers having access to a
wobbulator will also know how to use it.

To align the LF. stages, a signal should be in-
jected from the wobbulator into the grid circuit of
V3. This signal should have a centre frequency of
10:'7Mc/s and this frequency should be marked on
the display of the response on the oscilloscope
either by using the internal marker of the wob-
bulator or by the use of an additional signal
generator. The output voltage for the L.F. ampli-
fier characteristic is derived from the limiter grid
resistor—from Test Point 2 (T.P.2) on the circuit
diagram (Fig. 1 on the Blueprint). R17 is included
at this point to prevent any instability from arising
when the lead is connected. Using the marker
generator, the response of the I.F. amplifier should
be adjusted so that it is centred on 10-7Mc/s and
sensibly flat from about 10:625Mc/s to about
10:775Mc/s, say 3dB down at the extremes of the
pass-band.

The next step is to align the discriminator and
for this display, the voltage is derived from T.P.3
(see the circuit diagram). If a double-beam oscil-
loscope is used, one beam can be used for the I.F.
amplifier and the other for the discriminator—this
procedure will facilitate optimum adjustment of
the circuits.

It should be noted that on the circuit diagram,
the “hammer heads” which represent the dust
cores in the coil cans have been turned upside
down in some cases. This has been done to facili-
tate adjustment of the cores and inversion of the
*“hammer heads > denotes that the core concerned
is at the bottom of the can and reached from the
underside of the chassis.

The cores in the discriminator section (IFT3)
should be adjusted for maximum symmetry of the
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response curve. (Note that a brass core is required
for the secondary)) The primary core affects the
tuning point of the discriminator and the
secondary core the linearity of the response. The
response should be centred at about 10-7Mc/s and
be linear for +75kc/s at least, No more details
will be given of the alignment procedure using a
wobbulator since there are many books available
which cover the subject in great detail.

Alignment Using a Signal Generator

To align the 1.F. amplifier and discriminator
using a signal generator, an unmodulated signal
of 10-7Mc/s frequency should be injected into the
grid circuit of V3. A sensitive voltmeter should be
connected between T.P.2 and chassis (positive lead
to chassis) and the cores of the I.F. transformers
adjusted for maximum response, reducing the
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negative with respect to chassis and the meter
should initially be switched to a high range. The
leads may then be reversed if necessary so that
the needle of the meter moves in the usual
direction.

With the signal generator set to give an un-
modulated signal of 10-7Mc/s, the core of the
primary winding of IFT3 should be set to give
maximum reading of the meter. The secondary
core should now be adjusted so that the meter
reading drops to zero—it is probable that in order
to obtain this zero reading, a brass core will have
to be inserted into the top of IFT3 instead of a
dust core. 5

As the core is screwed in and the meter reading
drops to zero, the meter leads should be reversed.
When the core is screwed in further, the meter
reading should again rise; if it does not, a position

should be found for the core

I e o g G e S s where this does occur. The
Bab e - i # i secondary core should now be
i i HH adjusted so that a small reading
SR & a is obtained on the meter and

The underchassis wiring of the Everest

input from the generator as the circuits come into
line—the coupling between the generator and V3
may be reduced gradually also.

The frequency of the injected signal should
now be varied from about 10:6Mc/s to 10-8Mc/s
and the cores of the transformers altered to give
a flat response from about 10-625Mc/s to about
10-775Mc¢/s—in other words, the meter reading
should remain sensibly constant as the frequency
of the input signal is varied from about 10-625 to
about 10:775Mc/s. It should be noted that con-
siderable trial and error may be necessary before
this condition is obtained.

When this part of the alignment has been
completed, the meter may be transferred to T.P.3.
The voltage at this point may be positive or

then the primary core should
be rotated until this reading
is maximum. The secondary
may now be adjusted until
the reading is zero once again,
reducing the range of the
meter as zero is approached.
Finally, the signal generator
should be altered from about

10-6Mc/s to about 10-8Mc/s.
It will be found that the
meter reading varies (as the

frequency is altered) both in
magnitude and polarity and
it will be necessary to reverse
the leads of the meter as
the frequency passes through
10-7Mc/s. It should be found
that the voltage at about
10-625Mc/s has the same
value but opposite polarity
that at about 10-775Mc/s.
this condition cannot be
obtained, then the core of
the primary should be altered
by about half a turn, the
secondary re-adjusted and the
test tried again. Eventually,
by trial and error, it should
be possible to achieve the
desired result.

Oscillator Adjustment

The meter and signal generator may now be
disconnected and the power supply switched
off. Valve V2 may then be inserted into its
holder. The crystal unit may also be inserted
into the B7G valveholder provided. A micro-
ammeter of f.s.d. about 100uA is connected
between T.P.1 (positive to chassis). It is
best to solder the meter connections in position
in case the leads should become detached and
contact the H.T. line. The programme switch
should be turned to the Light Programme
position and the trimmer TC1 screwed up almost
completely. A dust core should be inserted
into the top of the former of L2, This dust
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core should be screwed gradually
into the former until the reading

on the meter is observed to
increase suddenly. If this does
not happen, then remove the
dust core and alter the setting
of TCI1 until the meter
reading i3 seen to increase.
If TC1 has to be almost

completely unscrewed to obtain
this condition, remove the
can of L2 and increase the spacing
between the turns. Then, return
TC1 to its initial setting and insert
the dust core. When the correct
position has been found for the
dust core, TC1 may be adjusted for
maximum deflection of the meter.

The programme switch is then
rotated to the Home Service position
and TC2 adjusted for maximum
reading of the meter. This will
occur with the trimmer almost com-
pletely unscrewed. The switch may
then be set for the Third
Programme and TC3 adjusted for maximum meter
reading—this will occur with the trimmer ar about
its mid-way position.

e %...m.ﬂﬂ 4

The arrangement of the concentric trimmers
around the programme switch. -

’
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The R.F. Stage

The power supply may be switched off and V1
inserted. With this valve in position, the current
consumption should be about 40mA and this
should be checked on the meter.

If an aerial is connected, the local Light Pro-
gramme transmission should be heard when an
amplifier is connected to the output of the tuner.
The R.F. stage and the input tuned circuit of the
mixer are broad in tuning and therefore no variable
tuning has been incorporated in the circuits. The
aim is to adjust the tuning of the R.F. and mixer
stages so that the F.M. band is adequately
covered. To do this, it is necessary once again to

This view of the complete tuner shows clearly the
layout of the valves and transformers on the top
of the chassis

connect the meter to T.P. 2. With the programme
switch set to the Light Programme, the spacing of
the turns of L1 is adjusted for maximum reading
of the meter. The switch is then set to the Home
Service and the spacing of the turns of L3 adjusted
for maximum reading of the meter. The switch is
then set to the Third Programme (make sure
beforehand that there are transmissions in pro-
gress) and the meter reading should be the same
as obtained on the other two programmes. By
repeated adjustments on all three programmes,
the turns spacing of the coils should be altered
until equal readings are obtained on all three.

To achieve optimum results, the L.F. trans-
formers and the discriminator may be adjusted
finally with the tuner switched to one of the three

positions. The same type of adjustments are
required as detailed above in the alignment
instructions.

In conclusion, it must be pointed out that this
receiver is not intended for the inexperienced radio
constructor who would be wise not to attempt it—
the advanced constructor will find little trouble in
building the tuner but nevertheless it is useful to
visit the local reference library and.read about the
operation and adjustment of F.M. receivers before
completing the set so that the abbreviated align-
ment insiructions given above may clearly be
understood.
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RELDA METER
SENSATION!!

WIRELESS SET NO. 19

This most famous Army Trans/
Receiver covers 2-8 Mcfs,
(150-37 metres 1n two bands and
230-240 Mc/s V.H.F.). Has an
intercom, amplifier. Designed
for 12 and 24 volt operation.
Uses a 6 valve superhet re-
celver, LLF. being 465 Kc/s, and a
6valve transmitter designed for
voice and C.W. operation.

meter for voltages.
Controls: Frequency tuning, P.A.
C’\IY HRI’I‘ switch, Het-tone netting, oti-on, Quench, aerial—AVC-
LT-

T—Drive tests.

aerial loading and current tests,

Incorporates test and tuning
Panel
tuning, Gain control, MCW,

Supplied comnplete with 15 v.lves and

e ¢ v

10,000 o.p.v.
TESTER

MULTI

IN SEMI-
ASSEMBLED KIT FORM

only 69/6

Ranges: D.C. Voltage 0-6-30-1-20
600-1,200 v, (10,000 o

A.C. Voltage: 0—6-30—120—600-1200 V.
(10,000 o.p.v.

Instruction book.
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SET ONLY

65/-

Carriage 10/-"

LIMITED NUMBER ONLY
Don’t be disappointed—
Order Now

COMPLETE STATION

Compiete 19 set station (as illus.) comprising 19 set, Supply
U

nlt

Control Box,

Headphones, Microphone, Morse Kevy,

ometer, Short Wave and V.H.F. Aerlals and bases and full

set of leads.

ALL FOR ONLY £9 carriage 25/-

PORTABLE TRANS/RECEIVER NO. 18

A self-contained Trans/recelver for
Telephone and C.W. Range apbrox. 10
miles, Freyuency 6-9 Me/s (50-33.3 meters).
Valve linc-up: three ARP-12, one AR-8,
one ATP4i. Combplete with aerial, H.T,
and L.I. mecter and all accessories.
Welght 20 lb. Size 8 x 10x 17 in.

ONLY £5 carriage 10/-

PORTABLE RADIO—PHONES

Consisting of trans-receiver covering
7.4-9 Mc/s, Range up to u miles, depend-
ing upon obstructivons and elevation.
On test the receiver astounded us tor we
heard 65 short wave stations—one as far
away us Russia. Complete with5 valves,
headphones, microbhone, junction box
and 6ft. telescopic aerial, Operates from
standard 120 v. and 3 v, dry batteries.

oNLY 60/- EaCH

P& P, 4l
TWO FOR £6 post free

(Batteries 20/- per set extra).

Our goods must be seen to be appreciated—
a visit to 87 Tottenham Court Road will be
most rewarding.

15K at

1 mw.,

Few onlv available—
rush vour order now

whilst stocks last! Size:

with test leads.

%
D.C. Current: 0-120pA, 0-12-300 mA.

Hesistance: 0-20

I.s.
Resmtance
length.
43tn, x 3iin. x 1in. Complete
battery and in-

centre scale,)

odbm—0.775 v.),

+3% of

structions.

K, 0-2 Meg. (150 ohm.
gap)acitauce 0.005 to 15uF (at A.C.
Dedibels:—20 to +63db (600 ohms i

Accuracy: D.C. voltage and current ¥
+29% A.C. Voitage +49% f.s.

total

ALL DIRECTIONAL STUDIO CRYSTAL

MICROPHONE
MODEL MC-T0

A professional micro~
phone with 360° pl:kup,
using a new variabie “D”’

shock mounted crystal
cartridge for added power
power and sensitivity.
Smooth response (50-
12,000 cps) and natural
reproduction. Size Tin.
high x 3in. wide. Com-
plete with shielded cable,’
Lavalier cord and gin.
stand hol er,

85/6

|5

N
T A\l’l*‘ R
IN KIT F

"URL
ORDLER
OR T

Consisting of threz transis

tor amplifiers,
volume control,
speaker, forwa.
wind-switch,
and spare reel,
ractlve coloured
and earphone
pick-up coil,

reel

mike,

recordplay
miniature
rd-stop-re-
of tape
motor, att
case, Mic
sockets,
ear-

phone and carrying handle
supplied. Standard battery

operated, Sim:

ple to put

together In less vhan one

scale

# a1 hour,

Brand

new

and

********************

able with similar built-up 1ecordexs selling at around 12 gns.
S.A.E. for further details.

guaranteed.

ONLY £6.19.6

A guaranteed saving of at
least £4! Results compar-

Order early.

mitting tilting
Supplied complete with Tft.
cuble,
Brand new Floor Stand and Base,

suitable for above, 65/-,

3-WAY SLIM GRYSTAL MIGROPHONE

for multi-ang]e use,
of shielded
lavalier cord and desk Stand.

MODEL  100C

May be hand-
held, stand
mounted (either
floor stand or
desk stand) or ¥
suspended by 3¢
lavalier cord.

*************** *********************************

Built in on/oﬁ
switch. Output
level =—52db.
Omni-direc-
tional head
Clips on or off
standard stand
adaptor per-
Satin chrome finish,

onLy 48/

*****#******

Carriage Paid.
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(DEPT. P.),
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MAIL ORDERS TO

2a COPTIC STREET,
LONDON, W.C.1

LONDON, W.1

WWW americanradiohistorv.com

CALLERS WELCOME AT
87 TOTTENHAM COURT ROAD,

MUS 9606
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A 12" SPEAKER
for the HOME CONSTRUCTOR

A fine 12” Speaker employing a new type of
double diaphragm and magnet assembly, the
RS12/DD has been designed with the home
constructor in mind—it is one of the few 2*
models suitable for use in compact enclosures
enabling a really high quality system to be
assembled at a modest price.
Some important features of the RS12/DD—

Very low resonance

Synthetic Centring Device

Ceramic Magnet

Die-cast Chassis

Fouam edge Damping

One-piece HF Flare Dome

Aurtight .mpregnated Roll

Surround

£11.10.0 TAX FREE

Complete the coupon for technical specification
of the RS12/DD including Constructional
details of suitable cabinets.
Post to Wharfedale Wireless Works Ltd.,
idle, Bradford, Yorkshire

\vh arfedl

N\

N\
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\
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\\\\\\\\\\\\
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P.W. BEST SETS

OSMOR
VERSIONS

P.W. POCKET S'HET: 6 Transistors.Printed
Circuit. Contem-

porary Case.

P.W. MERCURY SIX: 6 Transistor S'het.
7in. Speaker.
Printed Circuit.
Attractive two-col.

Case.

P.W. BRITANNIC TWO: Simple Design.
Mains powered.
Good Performance.
Economy.

TROUBADOUR : The fabulous 7-tran-
sistor set (June-July
issues.)

P.W.

We make up nearly all P.W. designs and arrange
some for printed board construction.

COMPONENT PRICE LISTS ON REQUEST

DSMDR Ltd 418 BRIGHTON RD.
o S. CROYDON cro. 5148
EXPRESS ELECTRONICS
ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
16t 6)6HAS 8/~ 12AT7  6/-) DHT7 s/- ErFsg  9/-|PL81
1C3 8/-|6BEG 7| 12aU7 3/8|DH142 8fg|EFol  4/-|PL&2 7
1FL 8/-|6BHY  5/9[ 124X7 6/ DH150 10/- EFoz  5/6/PL8S 3
11 7/6[61I5  5/0| 12BK6  8/6| DKOL  7/6|EL4l  9/6|PYBL 6/
IFD1 8/-|4BR7  B8/9| 12BM7 10/6| DK92 /6| EL84  7/.|PY83 7
IFDY  7/8|WBWs /8 uksm‘n/- DK96  8/-| EM84
6/9|6BW7  7fe| 12Q7UT 7/6|DLY2  7/0] EM85
1Pl 8- sz 4/-| 18A5 ~ 8/-[DLua  8/8]EYSL  7/6|U28  9/6
IP10  7/6|6F13 4/~ 25A6G s/s DL9G  8j-| EY8L §
IPIl  7/6[6H6GT 2/-|26LGGT 7/6[EB9l  4/~[Ez40 7/8|Us2
LR3 6/-|6J7GT 78| 26746 9)-|EBC41 10/-|EZ80  8/-|U76 716
185 §/-|6K7G 5/6/ 30CL /6| EBFS0 8/6/EZs1 /9 UT8 b/
174 7/8|6K8G  6/-| 30L1 76| BCCBL  6/-| HVR2  9/6|UBC41 8/6
1U8  5/8|6Q7G  5/6| S61.8GT 9/-| ECOS2 6/9| KT33C 6/-{UCH42 9/6
3Q4 8/~|68L7GT 8/-| 35W4 8/ : 8}
384 2/8[88NTGT 8/-| 36Z4GT §/-| EOC84 %8| N17 7/6{ULAL  8/6
3v4  8/6[8veG  7/6| 53K U 10/6) ECF80 8/6[N18 8/-|UY4L 6
504G 7/8|6X4 6/-| 5763 7/6| ECF82  8/-[N198  7/6|w76  4/6
BY4GT b/-|8X0G  bf-| KO - | ECH42 )
3Z4G  9/6|6X5GT 8/-IDAFS1 7/6| KCHB8L 10/-|PCCB4  7/8(X17 /6
SAKG 816787 9/6l DAFYG 8/-] ECLS0 8/ PCKFB0  7/6{X142  9/-
6ALS  4)-|3D3 4/-lDF91  7/6{KCLS2  8)-| PCF82 7/B|X150 8/
6AMS  4/|12AD6 11/6|DF96  8/-1Eral  9/-|PCL82  8/-|277 4
GATG  6/-112AH8 10/-'Dl76  7/6lEFs0 8- PCL8L BIZDIT %6

ngh Stability Resistors { W 5% 50 ﬂ to IM 9d. de&ol Ceramics 500 v, 94°
Coax. Super quality hn., 6d, vd, Sockets 9d, Silicon H.T. Reots.

250v, 300 MA lin. x ! n. 17/6. Contlo! Oooled 250v 50 MA 6/6. 85 MA 8/6.
NEW TRANSISTOXS BY MULLARD., OCi8, 0028, 0C86, 25/-: OC44,

0C45, 9/-; OC70, OCT1, 8/-; OC72, 7/6; OC72 watched tn prs. 18/-;0074.
0C78, VCT8, OCRL, 7/0 0C82, 0(,171) 8/

6,
VALVES MATGHED IN PAIRS

ELR 17/-, N709 17/~. 6V8G 17/-, 6BWE 18/~ per pair, Pnsh Pull O.P,
Transformers for above 3-15 Q 14/6, I’. & P. 1/6, 12in. P.M. Speakers
3 Q 24/6. Baker’s “Selburst” 12in. 15 ¢ 15W, 90/-. 12in. Btereo Model,

.70,
SETS OF VALVES

S
5

3
5
&
&
2.
S
asl
2
&

DK01l, DF91, DAF91, DLY or DLY4..10/6 ECH42, EF41, EBC4l1,
DK96, DF96, DAF96, DL96, 2716 EL4l, RZ40_ ..., 716
1C3, 1F1, 1FDL, 1P1..... ?7[ ] UCHAQ UF41, UBC41,
1R6, 1T4, 188, 384, or 3V4,,. Ul4l, UY4 l asens /'
Postage and packing 6d. C.0.D,

www americanradiohistorv com
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A 4-valve Signal

THIS INSTRUMENT WILL ALSO

PROVIDE A SIGNAL FOR TESTING

AUDIO AMPLIFIERS

Tracer

By V. E. Holley

jHE circuit was described in detail in the last
issue and in this month’s article, the constructional
details will be given.

An additional facility, which was not required
in the prototype can be provided by bringing the
grid of V3 out to a fifth jack socket as in Fig.
2(b), so that the valve becomes available for use
as an indicator for alignment of receivers, etc. (see
page 136, last month).

Construction

The form of construction is not critical. The
layout of the original was somewhat influenced
by the fact that the chassis had previously been
used for another purpose. However, the resulting
arrangement, which is shown in Fig. 4, proved
quite convenient. The valve V2 must be screened,
as also must the choke, Chl; the latter, if not
already screened, can be dealt with quite simply

(Continued from page 137 of the June issue)

by wrapping it in corrugated cardboard and en-
closing it in a can of suitable size, the lid of
which can be bolted to the chassis.

The bracket shown in Fig. 5 is a simple and
effective method of mounting the aerial. Rubber
grommets are fitted into the two vgin. holes, the
ferrite rod is passed through them and the matal
is then closed up to produce a good tight fit.
Suitable material is aluminium sheet of 18s.w.g.,
and this is also suitable for the chassis. The
tuning indicator, V3, is fitted at the end of about
9in. of four-core flexible cable and can be mounted
in any desired position. It is not necessary to
use the EM84 as in the prototype; almost any
other type will serve equally well.

Components and Wiring

The only critical components are C1 and C8,
Both should be mica and C1 should be + 5%.

T
Output

transtormer

Tone contro

v C 1 L]
- 39
24+ 7
B ecian HI+ 63V ROCI2

on/ott
switch

Details of wiring V3
(mounted above chassis)

=

Walls of chassls
opened out
to clarity wiring

V1 Isolating switch

Tags marked M
denote earthing

4 @ connections

AC 1o chassis
mamsJ

.

J4
Speaker test

Fig. 4—The underchassis wiring diagram.
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The value of C8 is not important, but its insula-
tion must be above suspicion. The usual toler-
ances are satisfactory for the remaining com-
ponents and the constructor may use anything he

-
= a
has to hand which can be fitted in. Capacitors 1n | -

the H.T. circuits must be of 350V rating as they ’l
will receive the full peak voltage from the rectifier
while the valve cathodes are warming up. The

%

wattage rating for resistors was shown in the com-
ponents list last month.

Valves other than EF91 can be used for VI 4
and V2, but they must be capable of operation
with 200V on the screens or it will be necessary
to provide additional voltage .dropping and de-
coupling circuits for them.

A complete wiring diagram is given in Fig. 4
and shows the approximate position of each
component in the chassis. The wiring has been
opened out to show the connections clearly so
that some of them appear much longer than in
fact they are. Tinned copper wire of 22s.w.g. is
suitable for all the wiring except
{lh; four flexible connections to

&
w

1!:

Hole sizes
a...Ggdia
b....6BA clean

Material
aluminium

Testing

When the wiring is complete
and has been checked against the
circuit diagram, test with a meter
between CI18 and chassis to see
that there are no shorts in the
H.T. circuits. If all is well,
switch on and check that voltage
is present at the screens and anodes
of all the valves. Measure the
H.T. circuits. If all is well,
than 210, R17 must be increased
in value to bring it down to this
figure.

Alignment is limited to adjust-
ing the position of the aerial coil
upon the rod for maximum
voltage at the diode load as

The completed signal tracer.

www americanradiohistorv com

el

Above—An underchassis view of the
instrument,

shown by the tuning indicator.
It may be necessary, in order to
achieve resonance, to make a
small alteration in the value of
C1 and of course, the value
given in Fig. 1 holds good only
for the Light programme on
200kc/s. The coil should be
secured on the rod with a little
hot bees-wax when the optimum
position has been found.

Test Leads

Test leads should be no longer
than conveniently necessary, and
for A.F. work should be of
screened cable. For R.F. tracing,
the effect of the tracer upon the
circuit to which it is connected
must not be forgotten and the test
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o both in daylight and after
T dark at quite unexception-
able quality. The tracer, in

fact, was viewed with unquali-

3!
i

M'aterlal
34’ plywood
throughout

fied approval as a handy port-
able receiver, and as a result had
to be provided with a tone

(1L
Sides

}\ i control (VR1) and the polished
{‘ J; L],!“.’ . plywood cabinet shown in the
‘|!| :;,8'”7ﬁ illustration on the opposite page.

Since a cabinet of some kind

will be needed anyway, the
measurements and form of con-
struction are given in Fig. 6.
A 7in. x 4in. elliptical speaker
was mounted behind the large
front aperture and V3, the tuning
I indicator behind the smaller pne

J above it where, having no other

- Top and Bbttof—

Fig. 6—The constructional details
of the cabinet.

Jleads should be two single con-
ductors so as to avoid introducing
too much additional capacity. To
check the tracing performance,
clip the “hot” test lead to the
grid of the first valve of the
receiver and the other to its
chassis; any signal present should
be heard quite easily and can be
followed through the I.F. stages
to the signal diode. The A.F. test
lead will then trace it through to
the output transformer.

Receiver Performance

Though not originally intended
for reception, apart from the pro-
vision of a test signal, the
performance as a receiver was
surprisingly good. In a not
reception area. the single-tuned
proved adequate for interference-free reception

¥

very favourable
circuit

e
e
¥ $-&f§

Another view of the unit.

function in receiver service, it does duty as a rilot
light. A cream plastic carrying handle and two
control knobs to match add to the appearance. i

New Electronics Company for Nigeria

Company of Sweden and Marconi’s Wireless

Telegraph Company Limited of England. that
they have together formed a new company in
Nigeria, to be known as the Nigerian Telecom-
munications Corporation.

An official inauguration ceremony took place
at the Federal Palace Hotel, Lagos.

The purpose of the new Corporation is three-
fold: to provide an *“on-the-spot” organisation
which can deal rapidly and efficiently with all
aspects of telecommunication requirements; to
promote the cxpansion of technical education in
Nigeria, and to introduce local assembly of some
types of telecommunication units rather than
import them alrcady asscmbled.

IT was announced recently, by the L.M. Ericsson

The L.M. Ericsson Company is known for its
telephone equipment. Since 1960 L.M. Ericsson
has been represented in Nigeria by the Industrial
Products Company (West Africa) Ltd.

The Marconi Company is at present responsible
for the maintenance of much of the Nige-ian
Federation telecommunications network. In 1956,
under contract from the Department of Posts and
Telcgraphs, the Company set up a Teleccmmunica-
tion School at Oshodi. Lagos, in which 217
students are currently under training on four-vear
courses. The initial (1956) intake of trainces have
now completed their course and have taken over
as maintenance engineers in the Nigerian P and T.
Other Nigerian engincers are undergoing training
at the Marconi Works in England.

www americanradiohistorv com
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How

Transistors Work

July, 1962

By B. N. Rolfe

(Continued from page 165 of the June issue)

A BASIC
NON-MATHEMATICAL
EXPLANATION

./45 a conclusion to this series we shall now

deal essentially with fault finding in transistor
equipment, but before useful work can be carried
out it is necessary to have available a testmeter
giving a range of fairly low voltage full-scale
deflections. An ideal instrument would be a
multimeter with low voltage ranges of 0—I1,
0—5, 0—10 and 0—20 and with a sensitivity of
20,000Q/V. This would require a meter move-
ment which itself had a full-scale sensitivity of
at least 50pA.

Sensitivity

A multimeter based on such a movement would
also probably give full-scale deflection on the
lowest current range at 50 or 100pA. This would
be extremely useful for oscillator checking and
for other tests in which the circuit current is

small. Further full-scale current ranges of 250uA,
ImA, 10mA, 100mA and 1A would be very
useful, as also would a range of ‘“ohms”

measurements from about 1Q to 10M.

Such an instrument would allow almost the
whole of any item of transistorised equipment to
be analysed from the static (or D.C.) point of
view. To secure a reasonable indication of what
is wrong—or not wrong—in a transistor stage it is
essential to be able to measure small differences

in relatively low voltages (and currents). We must
also always keep in mind that transistors are
current-operated devices—that is, the current is
the prominent factor with the relatively low
impedances encountered in transistorised circuits
compared with the lower currents and higher
impedances in valve equipment.

Loading

This impedance difference is also somewhat
important when injecting sngnals from a signal
generator and when measuring output on an
output meter or A.C. voltmeter. Valve circuits
put a negligible load across the termination of a
signal generator (owing to their high impedances
compared with the low output impedance of most
signal generators) and therefore the voltage
indicated by the R.F. attenuator on the signal
generator may be taken as applied to the circuits.

This may not be so with transistor circuits.
Two things could happen here: one is that the
low impedance output of the generator could load
the transistor input circuits heavily and in
certain cases alter the base current distributions
sufficiently to put the stages virtually out of action,
Secondly, the low impedance of the transistor
input circuit could load the generator termination
so that the signal actually appearing across the
“loaded ” termination was considerably below the
value indicated on the attenuator of the signal
generator.

Whilst the former condition may be apparent,
the latter may simply give a false impression of
receiver sensmwty and lead to fault tracing in a
fault-free circuit. In some service manuals

o
§ Driver -L -6V
L transtormer
3 Tc
b\‘Iolume I ™7 l

s e

o
1

[

AMAVAA

—
J_—
K =gt
T T i 5

5
e

+1:8V
Ll

Fig. 29—The circuit diagram of a transistor portable which uses a centre-tapped speech coil coupled direct to the
output transistors, Tr7 and Tr8, without a transformer.
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relating to transistor sets the approximate sensi-
tivity is given in terms of signal voltage applied
across a specific value of load resistance. A load
value typical in this respect is 5000, and an LF.
sensitivity value, for example, may be 5mV for an
output of 50mW (audio, of course).

Alternative Method

In some manuals, instead of a definite output
power being specified, the voltage across the
speech coil of the loudspeaker for “standard”
output may be given. It will be understood that
the signal generator must be modulated (usually
to a depth of 30% at 400c/s) in order to produce
A.F. across the speaker. The reason for a voltage
being given instead of a power is because the
speech coil impedances differ considerably—from
valve sets to transistor sets—and there is also
quite a difference between the speeca coil
impedances of transistor sets of different models.

Output Loading

The power output across a load of impedance Z
is equal to E%*Z, where E is the r.m.. voltage
measured on an A.C. voltmeter. With valve sets
.Z is usually in the region of 3Q (at 1,000¢/s), while
in transistorised sets the speech coil impedance
may be 30, 60, 1202 or some entirely different
value, depending upon the design of the output
stage. In some cases the speech coil may even
be centred-tapped to facilitate connection to a
push-pull output stage of a circuit such as that
given in Fig. 29 (Tr7 and Tr8). Here there is no

-

—ve
Driver
transtormer

Il

fl
Audio [ i
Input | g
+ve

Fig. 30—An alternative transformer-less output

stage using a tap on the battery system instead of on

the speech coil. This is sometimes called a “D.C.
series” output stage.

output fransformer, so the loudspeaker impedance
must be of a sufficiently high value to match into
the emitter circuits of the two transistors.

An alternative “ transformer-less” push-pull
output stage is shown in Fig. 30, This is some-
times called the “ D.C. series” output stage as
distinct from the * D.C. parallel” arrangement
shown in Fig. 31. The latter uses a loudspeaker
transformer in the normal manner. while the
former uses neither a transformer nor centre-
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tapped speech coil, the push-pull effect being
given by the centre tap on the batteries.

It is now fairly clear why it would be difficult
for the manufacturers to stipulate a * standard”
output in terms of power in relation to servicing
operations on their sets. It is far easier to
indicate an A.C. voltage across the speech coil,
for then the impedance does not nced to be
considered after the first computation at the
factory.

However, if neither a voltage reference nor
impedance value is given, the power output of
most class B output stages can be discovered in a
very interesting manner. The 1dea is first to
measure the current consumed by the output
stages under zero signal conditions, then measure
the current when a signal is applied to give the
required audio output. The difference in current
(in milliamperes) should then be multiplied by
three-quarters of the battery voltage and the
resulting figure will approximate to the power
output in milliwatts. Let us take an example.
Suppose we find that the current increases by
20mA when a signal is applied and that the set
is working from on 8V battery. Three-quarters
of 8 is 6 and 6 times 20 is 120. Thus. the output
power could be taken as 120mW. This is not
highly accurate, of course, but it is sufficiently
accurate for most servicing activities provided (a)
that the output stage is of the true class B type
and of D.C. parallel mode and (b) that the signal
applied is a pure sine wave. For example, the
A.F. could be the modulation signal derived from
an A.M. signal generator.

Generator Input Loading

The sensitivity of a receiver (or section of a
receiver) is usually given in terms of signal
required to produce a ‘*‘standard” output when
the signal is modulated to a depth of 30% at
400c/s. This is easy to check with valve equip-
ment where one can be fairly sure that the voltage
given on the attenuator of the signal generator
and R.F. output controls is being applied to the
set or circuits under test.

With transistorised equipment the generator
may have to be “loaded ” by, say, 5000 to feed
into the base circuit of a transistor stage. There
Is no difficulty in securing such a loading. since
if the signal generator is normally loaded at, say,
7002 then it is necessary simply to include a series
resistor of 43002 to increase the impedance to 500(2,
as shown in Fig. 32, but now what happens tc the
output voltage?

let us suppose that the generator produces the
voltage indicated on the attenuator across 70(
within the instrument (e.g.. without an external
70Q load resistor). The signal voltage is thus
being applied across the 430Q resistor and the
5000 load in series, and the load (i.e.. the input
circuits of the set) will receive only approximately
half the voltage indicated on the R.F. controls of
the generator. On the other hand. if the
generator requires an external 702 load to give
the signal voltage outputs indicated on the R.F.
controls. then by running the gcnerator without a
load the voltage across the two series resistive
elements will be twice that indicated., and the
signal across the 5000 load will be approximately
equal to that indicated on the R.F. controls,
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These points are well worth bearing in mind when
dealing with transistorised equipment and padding
the generator for suitable load values.

There is another very important point and that
is the signal output lead of the signal generator
must be isolated from the transistor circuits by
two capacitors (one in each conductor). If such
isolation is not adopted there is a strong possi-
bility that D.C. continuity through the attenuator

—ve
Driver
transformer ' Output
[ transformer

Audio =

Input =
\1
Loudspeaker

[ ——— |

+ve

Fig. 31—The more conventional output stage, using a
loudspeaker transformer. This is a “D.C. parallel”
arrangement, as distinct from the series circuit of
Fig. 30.
b}

and R.F. controls of the generator will disturb the
base current of the stage to which the generator is
connected.

General Tests

Experience has shown that there are two major
causes of trouble in transistorised sets, these being
poor insulation in interstage coupling electrolytics
and alteration in value of the base potential-
divider resistors. Transistors sometimes fail when
they are fairly new, but once they have been in
operation for some time they rarely give trouble

VA
4
Signal 5000
generator 75’9 load

Fig. 32—How the output of a signal generator

may be ‘“padded” to give a higher impedance.

Care must be taken when using this arrangement,

however, since some of the signal voltage is lost across

the series resistor and all (or that indicated on the

R.F. controls) may not be applied across the load—
see text.

unless, of course, they are damaged or overloaded
by incorrect servicing techniques.

It most definitely pays to obtain the service
manual or service sheet for the receiver under
repair. A good idea of the operation of the
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various stages can be gleaned simply by measur-
ing the voltages across the emitter resistors and
comparing them with the voltages given in the
manual or service sheet. The voltage is normally
tairly low here, usuvally around one volt or below,
hence the reason for a low-reading voltmeter.
Very low or zero voltage across an emitter
resistor should lead to a check of the base bias
and collector voltage, and if these are normal then
one can be fairly certain that the associated tran-
sistor is faulty—probably open-circuited. A
reading which is higher than normal should, again,
lead to a check of the base bias, for excessive
base current could cause the symptom. And this
may be promoted either by a leak in a coupling
electrolytic (in an A.F. stage, for example) or by
an alteration in value of one of the base resistors.

Specific Tests

Signal tracing is practised extensively in
servicing transistorised equipment and can quickly
lead to the stuge which is at fault. There are two
methods, one by using the loudspeaker as the
*signal detector ” and the other by using an R.F.
probe and A.F. amplifier. In the latter the signal
(modulated) is applied to the input of the set, and
the detector probe used to extract the signal at
various points in the circuit towards the loud-
speaker. The detected signal is then applied to
an A.F. amplifier and separate loudspeaker. By
moving the probe along the circuit the point at
which the signal fails to pass can quickly be dis-
covered.

The other method requires the actual signal
(from a signal generator) to be moved from point
to point in the set, starting at A.F. in the output
stage, until a point is reached where the signal
fails to pass through the stages under test. As an
example, suppose that an A.F. signal could be
heard in the loudspeaker when applied to the base
of Tr6 in Fig. 29, and yet could not be heard when
applied to the base of Tr5. As Tr5 is the detector
stage (dealing also with A.F.) it would follow that
the trouble lies either in TrS itself or in an asso-
ciated component.

Similarly, if an LF. signal could be passed
through the set from the base of Tr4 but not from
the base of Tr3. then the trouble would lie in Tr3
stage or associated components. If an I.F. signal
could be passed through the set from Trl base
circuit. and yet the set is completely dead to aerial
signals. the trouble would almost certainly lie in
the oscillator section of Trl. Trl itself could be
defective, but the most likely cause would be
either in the oscillator coil or associated com-
poncnts or in the base or emitter components.

Distortion in the output should first lead to a
check of the battery voltage and, if it is normal,
to a check of the two push-pull output transistors.
Motor-boating is also invariably caused by a worn
battery. but the trouble may be aggravated by a
low value or open-circuit H.T. by-pass capacitor
such as C1 in Fig. 29.

Impaired battery life should also lead to a check
of C1, for this could be slightly leaky without
detracting too much from the efficiency of
decoupling.  Other H.T. decoupling capacitors
such as C2 and C3 in the circuit should also be
checked. - |
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SPECIAL BARGAIN OFFER !
RECORD PLAYER KITS

AUTO CHANGER K1'T—Comprising three
Units. Contemporary styled Cabinet—
2 valve, 2 watt amp. and 7 x 4in. quaiity
sSpeaker. Variable tone and Volume Con-
trols with feedbask circuit and B.S.R. 4-
speed 12 Record Mixer. Auto Changer Unit
BARGAIN PRICE  £12,108. only

Cabinet Size: 17 x 144 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.
Size: 134 x 13 x 6 ins. with splendid volume

Valve line-up:
EL84 EMSI

tuming all coils.

opsration.,

Aligned and tested ready for use

Complete with 4 Knobs—walnut or Ivory to cholce. Indoor FM Aerial, 8/8 extra.
Three ohm P.M. speaker only required. Recommended quality speakers. 10in. Rola .(Heavy Daty), 80/-.

13§ x 8in. E.M.I. Fidelity 35/-. Ain. Rola or Elac (heavy duty), 25/-, p. & p. 2/6.

7-VALVE AM/FM RADIOGRAM CHASSIS
ECCBS
EZ80.

Three Waveband and Switched Gram position. Med. 200-500 m.,
Long 1,000-2,000 m., VHF/FM 83-85 Mc/s. Philips Continental
Tuning insert with perwmeability tuning on FM and combined
AM/FM I} transformers, 460 Kc/s and 10.7 Mc/s,
Latest circuitry including AVC and Neg. Feed-
back, Three watt output. Sensitivity and reproduction are of a
very high standard. Chasais size 134 x 6}in. Height 74in. Edge
liuminated glass dial 114 x 3}in. Vertical pointer. Horizontal
station names. Gold on brown background.

ECH81  EF89 EABCS0

Dust_core

A.C. 200/250 v,

£13.10.0 Carr. & ins., 7/6.

o

and reproduction.
BARGAIN PRICE  £8¢19.6 only
Carr. 5/-

ALL UNITS READY WIRED. SIMPLE
SCREWDRIVER ASSEMBLY ONLY
FULL SAl‘ll\P ACxl\l REE;UND
Send for leaflet. Full details—3d. stamp.

Garrard

Collaro **Junjor”’

E.M.1. Junlor ‘985°

9.6
Garrard TA Mk.2 £7.19.6

5/ B.S.R. (UAld)
B.S.R. Latest TUL2 79/8

BARGAINS 4-SPEED PLAYER UNITS

Single Piayers Carr. 3/6
4S.P. £6.

Auto-Changers Carr. 5/-
Collaro *“C 60 £7.15.0
£7.10.0

Garrard **Auto-slim™ £8.12.6
Garrard Model RC209 9igns.

JASON FM TUNER UNITS
Designer-approved kits of
par

rts:

FMT1, 5 gus. 4 valves, 20/-.
FMT2, £7. & va.ves, 37/6.
TV MFR(‘UI{Y 10 gns.
JTV2 £13.19.6. 4 valves.

NEW JASON FM ITAND-

SPECIAL BARGAIN OFFER

“6 plus 1" ... using § latest
TRANSISTOR Lype surface Barrier
RADIO KIT

rinryye SR
GAIN OFFER. £6.19.6

PRICE BARRIER
BLASHED—A fur-
ther bulk purchase
of this popular Kit enables us to pass on latest
price reduction direct to Comstructor. Kit is a
madern, sensitive, quality Receiver with all latest circult features and is
complete with 7 x 3tin, Speaker (3 ohms), and all circuit and assembly in-
structions. 6 BVA Transistars and Germ. Diode. Printed Cet. Med. and
L/W. Ferrite Acrial and Car Radio Coupling. 500 MW Output. Attrao-
tive Gilt dial and Slow Motion Drive with "Clear Vu” Tuning Knob,
etc. Contemp. two-tone Cabinets 9 x 5 x 3}in., as iliustrated, 25/- cxtra.

RECORDING TAPE—Reduced Prices

Famous American Columbia (CBS) Premier Quality Tape at
NEW REDUCED PRICES. A genuine recommended Quality
Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted
with leader axsmd stop folls.

Complete Kit carr. 2/8

ndar: Long Play Double Pla,
5in. 600(t, 13/~ 200{t. 17/6 1,200ft.
S#in. 900ft. 16/- 1,200(t. 19/6 1,800ft. 37/6
'71n. 1,200t. 21/« 1,800ft. 28/6 2,400ft. 47/6
P. & P. per reel 1/-. 6d, on each addlt,lonal reel.
SPECIAL BARGAIN. 3in, mfrs. Tape P. & P, 64,

3in. message Tape 150fb‘ 379.
Plastic Tape Reels .., 3in. 1/3, 5in. 2/-, 5}in. 2/-, Tin. 2/3
Plastic Syl Containers . 5in. 1/8, 5iin. 2/-, 7in. 2/3

RECORD
PLAYER
CABINETS

Cabinet g
Price

£3.3.0

Carr, &
Ins. 5/-.

Contemporary style. rexine covered
cabinet in mottled red and white
g olka dot. Size 18t x 13t x ht.
iin., fitted with all accessories
1nclud1ng baffle board and anodised
metal fret. Space available for all
modern amplifiers and autochan-
gers, etc. Uncut record player
mou.nblng board 14 x 13in. supplied.

2-VALVE 2-WATT AMPLIFIER
Twin stage ECL82 with vol. and neg.
feedback Tone control. A.C. 200/
250 v. with knobs, etc., ready wired
to fit above cabinet. £2.17.6.

. & P. 1/6.
6in. Spkr. & Trans., 22/-. P. & P. 2/-.

BSR TAPE RECORDER
KIT £16.10s.

Latest 5-valve circuit based on
Mullard's design, Magic eye and tone
controls. Pressed Circuit. Radio and
Mike inputs. A seusitive, quality
recorder at special Unit Klt prices,
Ampll. Kit 90/~ BSR MONARDEC
4 Valves 3%8 TAPE UNIT
Power Pack 38/6 £8.10.0
Send 3d. stamp for full details. Hand-
book, circuit_and instructlons 2/6

ENAMELLED COPPER

WIRE—1lb, reels, 14g-20g. 2/8;

-28g.  3/-1  30g-40g.  3/9.
Qther gauges quoted for
Speakers PoM.~3 hrns 2in.

E’ac. 17/8. 3tin. Goodmans 18/6.
51n Rola 17/8. 6in. Elac 18/8.

Goodrnans. 18/6. 8in.
Rola 20/-. R, & 25/-
10 x 6in. Goodrnana 25/- E.M.1.
Tweeter. 29/6. 12in. R. & A.

35/-.
Ersin Multicore_Solder 60/40
3d. per vard, llb. 2/68, ete.

COAX— 80 (MIM CARLE
Hish grade low loss Cellular
air spaced Polythene—}in.
diameter. Stranded cond.
Famous mirs. Now only 8d.
rer yard. Bargain Prices—
Special Lengths—

Coax Plugs 1/-, Sockets /-
Couplers1/3.Qutlet Boxes4/6.

Volume Controls—5K-2Meg-
ohms, 3in. Spindles Morgan-
ite Midget Type. 1liin. diam,
Guar. 1 year.
ratios less Sw, 3/-.
4/3. Twin Stereo less Sw.
6/6. DP Sw. 8/-.

W/W_Resistors ohms to
10K, 5W 1/3, 10W 1/6. 15\V 2/-.
l’resel TiV Pots, W/W 25 ohms

K 3/-, 50 K-2 Meg. (Carbon)
3/-

« ondonsors—sllver Mica. All
values, 2pF to 1,000pF, 6d. each.
Ditto. Ceramics 9d. Tub.
.001 mfd. to

9d. 0.02-
0.25 Hunts 1/6.
Close

100pF  9d.
575pF-5,000pF 1/6. Resistors—
Fuli Range 10 ohms-10 megs-
ohms 20% # and } W 3d., 1W 5d,
(Midget type modern rating)
1W 8d., 2W 8d. Hi-Stab 10%

W 5d., iW 7d. 5% W 9d.,

1% W 1/6.
New Al
Boxed VA Lv Es Guaranteed
1T4 8/- | ECC83 8/- ' PCC&4 9/6
1RE 7/8 | KCL82 10/8 PCF80  9/6
185 %8 | EUL80 10/6 PCLx3 12/6
334 78 | EFs0 8/ PCL54 12/6
3vi 7/6 | EF86  12/6 PLal 126
DAF96 9/ | EL34 5/6 PLN2 98
Do 9/~ | EY31 9/8 PLK3  10/8
DK98 EY86 10/ PY32 12/8
DL EZ8L 7/8 PYSL 9/8
Ecest G732 12/6 PYR2 46
EUCE2 EMA1 9/8 U2 12/6

BOOK, 2/8. 48 hr. Allgnment
Service 7/6. P. & P. 2/6.

TYGAN FRET (contemp. pet.)
12 x 12in. 2/~ 12 x 18in. 3/~
12 x 24in. 4/-, 18 x 24in. 6/-, etc.

Speaker Fret — Expanded
bronze anodised metal {in. x
tin. diamond mesh, now 4/8
sq. ft., Multiples of 6in. cut
max. width, 4ft.

Elech- m Al]l Types New Stook
"0 lcl CAN TYPES

%/zw 1/ 848450V 4/8
50/12V 1/9 | 8+18/450V  5/=
50/50V 2/- | 32432/°75V 4/8
100/25V 2/- | 60 +50/350V 8/6
8/330V 2/3 | 604250/

16/450V 3/8 275V 12/8
184-16/45V  5/8 | 100200/

324 32/450V 6/61 275V 1278

Transistor Components
I.F.’s—465 Kcis.
9/161in. dia. /8
0Osc. Coil—M/W, 9/18in. dia. 5/3
Osc. Coil—M. & L.W. 5/9
Midget Driver Trans. 3'5:1  6/9
Midget O/Put Trans.,P.P. to
3 ohms, 6/9. .
Ferrite Aerlal M. & L.W., Car
aerial coil, 9/3.
Elect.  Condensers—Midret
Type 1 mfd-50mfd ea. 1/9,
100 mfd. 2/-; 12V wke.
(undonwrs— 01mid. to.04mld,
05mfd. to .lmfd. 1/-; .26mid.
1/3: .5 mid. /6. ° )
Tuning ¢ ondonﬂers—-JB"OO'
208 pF + 176 pF 8/6, with Trim-
mers 9/8, Single 365pF 7/6. Sub

min, 1in. J.B. Dile min. .000L,
.0003 or .0005 7/- each.
Midget Vol. Control—with

edge contro] knob.,5K ohms with
switch,A/9. Ditto less switch 3/,
Speakers P.M.—2in. Plessey
75 ohms 15/8. 2Hn. Continental
8 ohms 13/, 2iin. EM.l. 3

/6. T x ain.” Plessey
35 o

ms. 23/6.
l~ar lug Phones—Min, Ccn-
tinental tvpe, 3(t. lead, Jjack
plug and socket. High Imp. 8/~

Low Imp. 7/8.
TRANSISTOR BARGAINS
Brand New—BVA 1st Grade

0oCid  10/8 GETIM €/8
0C4d 9/8 /8
0C81 78 0c70 /6
2/0C81 15/8 0CT1 8-
XA102 10/- ocTs 718
XAlol 9/ GEX34 ¢/9
XB103  7/8 0OAT0 219
XC101 /i 81 19

8/6 OAl
Special offer: One 0C44, two
0C45; 21/8. One OC81D, two

OCB1'S (matched pair) 19/,

THOQ 2188,
2/8; Bib., 2/9; Bib., 3/6.

Rfend for detailed bargain lists, 3d. stamp.
We manufacture all types Radio Maips Transf. Chokes, Quality O/P Trans, ch&
Enquiries invited for Specials, I'rototypes for small production runs.
by return.

Quotation

RADIO COMPONENT SPEGIALISTS

70 Brigslock Rd.. Thorntou Henth Sarrey.
Terma (", W,

www americanradiohistorv com
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C.0.D. Fost and Packing up to §lb. Qd llb., 1/3; i
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D. & B. TELEVISION cheryuoci 3555

Dept. A.6 131 & I3IA KINGSTON ROAD
SOUTH WIMBLEDON, S.W.I9

Open Mon.~—Sat. 10 a.m.~—7 b.m. (Except Wed. 1 p.m.).
Nearest Tube Station South Wimbledon (Northern Line).

“COMPARE OUR PRICES”

FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY
Your problems are our Business

LOOK! TRANSISTOR PRICES DOWN AGAIN,
MULLARD. 0OC#4 9/- OC45 8/-, OCT1 5/, *0OC72 @/-, *QCT8 /=
*OC77 12/-, *OCB1 7/-. C81D 6/-.
Complete set of 6 Mullard Transistors only 35/-.
OC44, two OC45's, OC8LD, two OC81’s. Matched Pair.
MULLARD DIODES: 0OA81 2/9, OAS0 2/9, OAS1 2/9
G.E.C. Transistors: GET875 11/3, GET874 /11, ‘GETS73 6/10,
*GE 115 7/8, *GET114 4/8.
Complete Set of 6 G. Transistors. comprising: GET 874, two
GE GET114, Matched Pair GET114. Only 28/6.
COMPLETE SET 6 8.T.C. Transistors. Only 25/6.

(*Available in matched pairs, 1/- extral.

COMPLETE NEW RANGE OF TRANSISTOR

GOMPONENTS IN STOCK
THREE BRAND NEW °* STAR * BARGAINS
Designed for quality and outstanding value.

* NEW * R.T.D. 6 Watt Monaural Amplifier,
using heavy duty, double-wound mains
Transformer. With separate rectifier wind-
ing. Valves: Rectifier, Driver and Output. T
b Controls: Switch, Volume, Base. Treble,
Middle, Heavy duty outbut Transformer. g
All components brand

S
STy
ONLY £5.5.0. N{L%

ONLY £3.15.0. P. & P, 3/6.

®* NEW ®* FOUR VALVE, Inc. RECTIFIER. A.C. ONLY
MAINS RADIO. Medium and Long Wave.
Heavy Duty Mains Transformer. Metal
Chassis. Ferrite Rod Aerial. Extremely
attractive cabinet, two-tone grey. Splendid
finish. Ready built for use. ONLY £8.0.0.
we Y Sutpplled with slow motion tuning, 10/~
extra,
= Or, all parts In kit form. ONLY £8.5.0.
& P. 7/6. You will be delighted with
thjs purchase. All parts sold separately.

Comprising

METAL CHASSIS.

° NEW * Undoubtedly the best deal ever offered in Transistor
Radios. The most attractive professional finish ever in kit form.
$-Transistor Pocket Superhet. Using
the latest components from Armerica.
Transfilters. Printed circuit. First Grade
'.[‘ra.nsistors and Components. Ferrite rod
ong and medium wave bands.

l(ust be seen to be belleved.

AT ONLY £6.15.0. P. & P, 3/6.

EASY TO BUILD. All parts sold sebarately.

Send 6d. for lists of transistor components, Speakers, Transformers, etc.

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE
CURRENT VALVE LIS

AZ31  8/6)ECC85 7/8|KT36 8/6|SP61  £/3 UUB 14/6]7C5  * 7/3
B36  5/8|ECFS0 8/-|KT6lL  8/3|ya2 ¢/8|UU9  "6/3|7C6 76
CBL31 20/-|ECH21 15/-|KT63  6/3|yzg  10/-|UY4l  8/-|787 9/3
0CH35 12/8|ECH35 9/-|KTW61 5/9|uss  19/-|UYS5  6/6/7vs  %/3
10/-|ECH42 7/8|KTW63 5/8|C26  9/6|w77  4/-|10F1  4/8
D77 3/-|ECHSL 7/6|L63 2/9|U31 7-|z77 3/-|10CL  10/-
DAF9Ol 5/-[ECL8O 7/3| PCCS4 7/8 U37 171504
DAF96 7/-/ECL82 8/9|PCCS89  8/9|Us0 5/6 %w
DFOL 89 ECLss 11/8|PCF80  7/8|uz2 5l=loy3 6/3|10P14  8/9
DFg6  7/8 4/3|PCKF82  7/8(yi191 9/6524 10/-|124T6  %/8
B s Dl ben, e
7 F! /81 PCLR2 ~ 7/-{U282 68 :

DK9l  8/-|EFs5  6/3|PCLR3  9/9)u 301 %;;6 saMe 3| B0V B0
DK92 ;;g EFBG g/g PCL84  7/6|u301 = A
DK96 SF89  6/8|PCL85 15/- BGS  12/-|
DLl  8/3|EF91  3/-|PL33 s‘. e %’,‘_’ sBwe 762001 8/8
DLos  GBEF®2  4/-|PLzs 93| CD6  25/6(50L1  1ai0
DLot  7-|BL3S  7/6PLss 14/8| Uil MBleny” g S0kt ol
oIbias  lunise weloFl /8 2013 12)-
6/9|pL83  g/alUCosd 1g76|JEI2 Bldword 1616
EB4L  /6EMSO  8/6/pLsd  gio|Ucoss 79l
EBO1  3/-|EMsL  8/6|py31l  7.{UCK80 14/8(6F 14 9;' 274U 14/6
EBC33 4/8EMS4  8/6|PY32 10/-|UCH21 1g/3[0102  BlojsocL 76
EBC4L 7/8(EY51  7/9(PYS80  6/-|UCH42 7/- GL«{ 13/ 30FLL  8/3
EBF80 7/6|EYS6  7/6|PYSL  6/-|UCHBL 8/3|f 1 30LL  7/6
EBFSS §/3|EZ40  6/3PYS2  8/-|UCLSS 12/8| 010, 3fP|30P4 1173
EBL31 20/-|EZ41  6/9|PYS3  8/-|UFsz  3/9| 0] 12/' 30P12 8/
ECC8L 4/6|EZ80  6/6|pYs8 12/-|UL4L  7/-{ L1 /=152KU 10/
ECC82  5/8/G232 sls PZ30  8/-|UL44 10/9(6SN7  4/6|33KU 10/~
ECC83 6/3{GZ34 12/ UL46  7/-|6V6 5/-|54KU  8/8
ECC84 7/9'KT33C 6/-18P41  2/3luLse  7/3leUs  10/-'185BT 14/6
We pride ourselves that we can ohtain and supply any TV
spare. Please ask us for ANY components you may require we
are almost certain to have them.

TERMS: S.A.E. all enquiries.

Postage on Valves, 6d. each.
SATISFACTION ASSURED.

3
w
=
>
-
2.
v

C.W.0. or C.0.D. 3/- extra.
C.R.T.s 12/6 inc. Insurance.
RETURN POST SERVICE.
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CHANGE
PLACES

1
[}
]
]
3

K/15/51

CHANGING

iPLUG-TOPS

Each adaptor provides the
following outlets:-
ONE—-5 AMP 3 PIN
(ROUND) FUSED
TWO—-13 AMP3PIN

N 2 IS ST Ml faal e (FLAT)

K/135 and K/15/513 ADAPTORS flﬁk/ﬂ13 for 15 amp 3-pin
oCKkels

Essential in homes where 15 amp and 13 Price:

amp points exist—ideal when moving
from room to room, or home to home,
these adaptors provide safe connection
for electrical appliances fitted with
13 amp or 5 amp 3-pin plug tops.

Brown 11/9, White 12/9
K/135 for 13 amp 3-pin
sockets

Price:

Brown 10/9, White 12/3

GRELCO LIMITED,

MINEHEAD - SOMERSET
Telephone : MINEHEAD 740

London Office;
123a Gloucester Rd., S.W.7
Telephone: FREmantle 3373

““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 get to the top. It will take
time, it will take effort, it will take
courage, and as if this were not

enough, YOU WILL ACTUALLY BE
CHARGED FEES!

If we haven't succeeded in putting you off,
write for details, today, to:

Mr. J. SYKES
(M.LE.E., M. Bric. LR.E, M.LN.,)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School
specialising in City and Guild’s examinations.
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Electronic Games

AM very surprised that I have not received a

single reply to my notes which were published

back in December concerning electronic games.
related to the simple noughts
and crosses game which, as probably most
of my readers know, may be constructed
even in a simple electric form -— that is,
with sets of on/off switches and battery.
What had caused the comment was a report of an
electronic form employing hundreds of transistors,
which it was claimed, could, in effect, think and
work out suitable replies to any move made by
the human player and could beat him every time.
I wondered if any of my readers had experimented
with either this or any other game. and, as 1 say,
[ am surprised to have heard nothing from any
source. What does this mean? Does it indicate
that this particular branch of electronics holds no
interest for the home constructor, is too expensive,
or that no other games may be adapted for
electronic operation? What I now have in mind
is an electronic version of “ Nim >, in which in
place of matches it would be possible to use
strips of light (slots in a piece of hardboard, for
instance) which could be extinguished by a system
of switches. This would be easy to make up and
would save laying out the matches each time. a
simple master switch serving to cancel the on/off
switches, which could be of the two-way type.
Surely there must be other games, and it would
be interesting to see whether these notes arouse
any interest amongst the many keen experimenters
who 1 know read these pages.

Primarily this

Vintage Sets

I recently was treated to a very pleasing
demonstration of a vintage set, which, apart from
the pleasure of hearing it, also made me think
about modern developments. This set was of
American origin and was made well before the

P"l’ Wa
I
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velength
By THERMION

last war, standing about 5ft high and being made
from lin. timber. It was most ornate in design
and looked really old fashioned. But when I heard
it in operation 1 had a real shock. The quality
was really first class with a most remarkable range
of tone, a beautiful round full bass, free from
resonance, and a clean, crisp top. It apparently
had a switch with two settings, one giving nine
valves, and the other only five — a sort of
“ordinary/quality” switch. 1 gathered it employed
a push-pull output stage (driving an energised
speaker) with two power triodes in each leg, and,
what is more amazing. 1 was assured that all the
original valves were still being used. This was a
standard commercial receiver of the day and 1
can assure you that the quality would put to
shame many of the receivers which 1 have heard
in recent times and which are so-called “hi-fi”
receivers.

Speaker Hints

Speaking of loudspeakers, there is an interesting
field for experiment in the method of feeding two
or more units in equipment designed for high
quality. The usual scheme entails a cross-over
network designed to feed all frequencies below a
certain value to the large unit, and frequencies
above to a tweeter or small unit. Now these net-
works usually work out very expensive in view of
the very large chokes which are needed, but I
recently heard of two novel methods of building
cross-overs which have many advantages over the
usual inductance and capacity networks, and which
are productive of much better results. One of these
entails the use of a simple two valve amplifier (an
output valve of the 6V6 class), all values in the
amplifier being of such a range that they would
accept only frequencies above 2.000c/s. This is
certainly a novel approach to the subject and could
be productive of some interesting results. The
other scheme was on a similar basis, but utilised
transistors. each stage also being designed to cover
a limited frequency range. 1 wonder how many
hi-fi fans would go to the length of building up
similar arrangements in order to make the most
of their audio installation?

JOIN THE PRACGTICAL GROUP
9
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The P.W.
Troubadour

{Continued from
page 142 of the
June issue)

A SEVEN TRANSISTOR, DUAL-WAVE,
SUPERHET RECEIVER

M/HEN wiring has been finished according to

Fig. 4 (on Blueprint 3, last month), the ferrite rod
can be fitted. Its mounting cradle is held by a 4B.A.
bolt near the loudspeaker opening. A spare nut or
two must be put between the mounting cradle and
the panel, so that the rod windings are clear of the
trimmers. The M.W. winding is near the tuning
condenser, the L.W. winding being to the right in
Fig. 6. The coloured leads are then cut down, and
soldesred to the appropriate points, as in Figs. 2
and 6.

Loudspeaker
Four short countersunk bolts secure the loud-
speaker to the inside of the cabinet. Two flexible

x
v
2
b3
5
s
o3

R

Seix:

The receiver’s attractive case.

By T. R. Huxley

leads are taken from the loudspeaker, to the
receiver. Viewing the cabinet from behind, the
loudspeaker tags should be to the right, or they
will probably come into contact with other wiring.

One loudspeaker lead goes from the positive
end of C17; the other lead is taken from the
junction of R23 and the output transformer
secondary. The remaining transformer secondary
lead is also wired to the positive side of C17.

When the receiver is first tested, switch on,
leaving the volume control at minimum volume.
If the set oscillates, switch off at once, and reverse
the secondary leads of the output transformer
T2—that is, the lead originally taken to R23
now goes to the positive line, and the lead
previously taken to the positive line goes to R23
and the loudspeaker. The oscilla-
tion should then be eliminated.

For initial testing, the set is left
out of its case, so the loudspeaker
leads need to be reasonably long.
Subsequently, these can be cut
down somewhat, if necessary, as a
few inches of flex will allow the
receiver to be takcn out, and the
loudspeaker to be left in its
permancnt position. The four
bolts holding the unit should be
tight.

Battery

The battery rests to the right of
the loudspeaker magnet in Fig. 2,
and plenty of space is available. It
is absolutely essential that the bat-
tery is always properly connected

—positive to volume control
switch, and negative to CI17.
Positive and negative snap

fasteners should thus be used.
Check that the negative clip
cannot come into contact with
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the tags on the L.W. part of the aerial rod.
The lead from C17 can be very short, so that
the clip holds the battery in position, or the clip
can’ be insulated with tape.

When the set is first tested, a meter in one
battery lead should show about 7mA to" 10mA,
with no signal tuned in. Transistors differ slightly,
and this modifies the current. In particular, best
possible results from the set, with individual out-
put transistors depend on R21 and R22. The values
given should be satisfactory. But if the output pair
take much over 2mA to 3mA or
so, with no signal, R22 should be
slightly reduced in value. If this
stage draws an extremely low cur-
rent and reproduction is distorted.
R22 needs slightly increasing in
value. Quite probably no change
will need to be made to R22.

For average loudspeaker
volume, current will rise to peaks
around 15mA to 25mA or so.
With  maximum volume, peaks
may be around 40mA. Current
consumption depends on volume.
This means that economical run-
ning at reasonable volume is pos-
sible, yet very good volume is
obtainable when wanted, though
at increased battery drain.

Alignment

This is most readily carried
out in three stages -— inter-
mediate frequency amplifier, then
medium waves, and finally long waves. If a signal
generator is to be used, this can' provide a mod-
ulated output, and a meter in one battery lead will
indicate maximum when adjustments are correct.

If ths set is adjusted by ear, keep volume down,
by selecting weak signals, or by turning the set
so that the directional effcct of the aerial rod
reduces signal strength. During these adjuctments,
keep the volume control turned up fairly well. If
volume is kept down by means of the volume con-
trol, accurate adjustment by ear will be less easy.

When a signal generator is used, its output can
be reduced, as sensitivity increases, but, if the set
is aligned by listening to programmes, local stations
will only do for initial, rough adjustmcnt, and

weak stations should then
sought, for more critical
trimming.

The cores should be adjusted
with an insulated tool made from
a narrow strip of paxolin, or
something similar, The same tool
will fit the oscillator coil core.

With the generator, apply a
470kc/s signal to the black lead
tag of the aerial, and adjust the
three IFT's for maximum
efficiency. Without a generator.
tune in any transmission which
can be heard, and adjust the IFT’s
for best results. Watch that no
core is right out, or fully in, as
this may bring the circuits too
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far away from 470kc/s. Once the three IFT’s have
been tuned up for maximum results, leave them
untouched.

Detailed instructions for ganging aerial and
oscillator stages with a signal generator need not
be given, because the constructor with a generator
will probably be aware of the method of using it.
Briefly, trimming (TC1 and TC2) is carried out at
a high frequency (low wavelength) on the M.W.
band, and inductance adjustments are carried out
at a low frequency (high wavelength). These

A rear view of the chassis.

inductance adjustments are made by rotating the
oscillator coil core, and moving the M.W. winding
on the rod, The L.W. band is similarly treated,
except that TC3 is the aerial trimmer, while TC4
is the oscillator padder trimmer.

Alignment on Stations

To align without a generator, move the slide
switch to the left (Fig. 4) for M.W. reception.
Unscrew TC1 and TC2 fully. Screw the oscillator
coil core roughly level with the top of its can, and
place the M.W. winding with its tags roughly level
with the end of the rod.

It should thcn be possible to tune in some
stations. Choose one heard at moderate volume

The chassis complete and connected to the loudspeaker, ready for
mounting in its case.
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with the tuning condenser nearly right open. Adjust
TC1 and TC2 with an insulated blade, meanwhile,
if necessary, keeping the station in tune with the
tuning control. It should be found that TC1 and
TC2 should *“tune” to a definite point which
gives best results.

A station is then found with the tuning con-
denser nearly closed. The M.W. winding is then
slid along the rod, and this should give a tuning
effect, results being much improved at the cor-
rect position.

As one adjustment has some influence on the
other, it is usual to repeat the procedure a number
of times.

Long Waves

With the set switched for long-wave reception,
the Light Programme should be heard at about the
middle of the band. If not, adjust TC4 until this is
so. If this station can only be received with the
tuning condenser nearly closed, screw the oscil-
lator coil core down a half turn or two. On the

The front of the chassis, with the tuning dial in position.

other hand, if the Light Programme is too near
the low wavelength end of the band (tuning con-
denser open) and TC4 is already well unscrewed,
the oscillator coil core must be unscrewed a turn
Or so.

To complete L.W. adjustments, adjust TC3 for
best results at a low wavelength (tuning condenser
open) and the position of the L.W. winding on the
rod at a high wavelength (condenser closed). If
the oscillator coil core has been moved, some re-
adjustment, particularly of the M.W. winding on
the rod, will be needed, to restore full efficiency
on the M.W. band.

The whole aligning procedure can be carried out
in a few minutes, but if the constructor has no
experience with superhet circuits, a few extra
points may be helpful.

Band Coverage

If low wavelengths cannot be reached on the
M.W. band, the capacity of TC1 and TC2 is too
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high. They should thus be unscrewed. If they are
fully unscrewed, and the set still fails to have a
minimum tunable wavelength of around 200 to 205
metres, the plates on the trimmers should be care-
fully separated with a knife. The thin insulation
between the plates must not be broken. Some
trimmers which have been left tightly screwed
down have such a high minimum capacity that it is
impossible to reach the low wavelength end of
the M.W. band until this has been corrected.

On the M.W. band, a maximum wavelength in
the region of 550m should be reached. If this’is
not so, the oscillator coil core probably needs
screwing in slightly.  When this core is screwed
in, the M.W, part of the aerial has to be moved
a little further on to the rod, to match.

Should the set tune much higher on the M.W.
band than is required, with the condenser fully
closed, unscrew the oscillator coil core, and with-
draw the M.W. winding a little, to suit. The
oscillator core position depends on the exact
capacity of C4, and this is why individual adjust-
ment is needed.

On the L.W. band, C3 and TC4,
in conjunction with the oscillator
coil core, govern the highest
wavelength tuned (condenser
closed). The L.W. winding is then
adjusted on the rod, for best
results. Finally, TC3 is adjusted
at a low wavelength on this band
(condenser nearly open).

It is best to leave final, careful
adjustments until the set is in-
stalled in its case. All adjustments
(except TC4) can be made from
behind.

Cabinet Fitting

The cabinet mentioned is avail-
able in black and cream, red and
cream, and blue and cream, The
loudspeaker is bolted securely to
it, as described, all fixing holes
being provided.

Three 6B.A. countersunk-headed
bolts are inserted through the
holes in the front of the cabinet.
A sleeve about 1in. long, or spare
nuts, will be needed on the bolt near the loud-
speaker. The two other bolts need sleeves about
iin. long, or spare nuts adjusted to suit.

The receiver can then be inserted, the volume
control fitting in the provided slot. Nuts are
placed on the bolts, and tightened. The slide switch
should project, without binding.

The gold metal loudspeaker grille can be ﬁtted as
soon as the loudspeaker has been bolted in, and it
is held by four lugs, which are turned over inside
the cabinet.

The tuning dial does not need removing to
install the set, as it passes through a large open-
ing in the cabinet. The slide switch extension is
then placed on the switch, and the shaped cover,
which goes over switch and dial, may be fitted in
position. Studs on this engage with holes in the
cabinet.

Finally, the handle is fitted with two special
pins, which are opened inside the cabinet. The
back is a simple push-on clip fitting. [ |
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Short-wave Listeners’ Log

WANY S.W. receivers, including those of

simple type, can perform well with inefficient
aerials. For this reason poor aerials are often
used and probably give reception of stations over
a distance of thousands of miles. Despite this,
when really good S.W. results are wanted, an
éfficient type of aerial is worth while. For real
Dx working, such"as reception of Australian and
New Zealand stations, such an aerial can make
all the difference. Remote Dx may be inaudible
with a poor aerial but come in well with a good
aerial.

The requirements of a good aerial can be put
under a number of headings. Very often all these
points cannot be met, but adhering to even only
one or two will greatly improve results if the
present aerial is poor.

Signal Pick-Up

This should naturally be as large as possible.
Height above ground and the distance from
earthed objects is important. Other things being
equal, a doubling of effective height will increase
signal strength approximately four times. For
short aerials pick-up is roughly proportional to
length, so time spent in getting a reasonable
length of wire as high as possible w111 be more
than justified.

Lack of Noise

Local noise may blanket out weak signals and
so the aerial should be remote from mains wiring,
etc., and the downlead should also be clear of
such wiring or be of the anti-noise type. The
simplest anti-noise down lead is 752 coaxial cable,
taken to the centre of a dipole cut for a chosen
band. An open wire transposed feeder is also
helpful and allows the aerial to be used on several
bands. An aerial, a $-wave long, may be connected
to a 75Q coaxial downlead, the outer braiding of
which is earthed.

Multi-band use

One aerial for all bands is often the aim of
S.W.L.s and an end-connected wire, taken to the
receiver, will work on all bands. An excellent
all-band aerial is the tuned doublet, which is an
aerial, cut in the centre, with two leads, held
roughly 4in. apart with insulated spreaders,
descending from this point.

The Zepp feeder will also work well on all
bands and is fundamentally the same as the
doublet feeder, but one feeder wire goes to the
end of the horizontal aerial, the other ending at
an insulator.

Single Band Use

Listening on one particular band allows the
aerial to be chosen- to suit and dipoles, with a
coaxial feeder as described, are largely used. The
lengths for the popular Dx bands are 22ft. for
21Mc/s and 33ft. for 14Mc/s (the feeder length is
unimportant).

Receiver Matching

Best results are obtained when the aerial feeder
impedance matches the receiver input impedance.
With a Zepp or doublet feeder an aerial tuner
will tune the feeder and allow matching to the
receiver. Such a tuner is any air-spaced variable
capacitor and parallel coil, tunable to the
operating frequency. Each feeder has a clip and
is tapped on to the coil equal distances from the
centre tap, which is earthed. The receiver aerial
lead also has a clip which can be taken to any
turn on the coil. Aerial tuning and clips are
adjusted for best volume.

Directivity

Aerials of the kind mentioned are not very
directive, so there is no need to orient the wire
any particular way and good reception can be
expected from all directions. There is also
usually no great loss of results if the aerial is
sloping.

Materials

Stranded wire (about 7/26) or solid wire (about
14s.w.g.) will do well. The aerial should be one
uncut length or any joints must be soldered.
A good ribbed glass or similar insulator should
be fitted at each suspension point. If the down-
lead is not screened it should be well clear of
walls, etc.

Earth

Finally a reasonably stout, short lead to a good
earth will always help. A copper or plated earth
spike or other non-corrosive metal object actually
buried in the ground will do well for this purpose.

Servicing Tape Recorders

(Continued from page 209)

The smaller current required for bias is fed fo
the recording head through C2 and R1, while the
larger erase current is fed through C3 direct to
the erase head.

Prevention of Surges

Resistor R2 and capacitor C4 give a fairly long
time-constant which ensures that the bias and
erase signal amplitude rises slow]y on swntchmg
on and falls slowly on switching off, and in this
way transient surges of signals are avoxded

To conclude this article, Fig. 15 shows the
Meissner  oscillator which is also frequently
employed in domestic machines. This uses two
coils—one for feedback—instead of the tapped
coil of Fig. 14. Otherwise the operation is
similar to that already described.

(To be continued)
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A USEFUL AND ACCURATE
REPETITIVE TIMING UNIT

jHIS unit performs timing functions of any
duration from 30 seconds to 15 minutes. By
simple alteration of component values it is easy
to extend the range of times available from
fractions of a second up to several hours. At the
end of a run of time of the selected value a red
peon signal lamp glows for approximately five
seconds, and, if switched to operate too, a bell
rings simultaneously for approximately five
.seconds. Thereafter a new period of the same set
length begins automatically, without the need for
an operator to restart it, and when this period has
expired, lamp and bell operate again and another
equal period starts and so on, until the unit is
switched off.

The apparatus described has further features
too. Not only does it give the above-described
audible signals at regular intervals, but it also
performs a mains-switching function of up to 4A
power at mains voltage, at the termination of each
timed period. A mains output power plug is
mounted on the panel, and the switching is such
that the power at the plug is switched on for one
run, off during the whole of the next run, on
again during the whole of the third, and so on. A
second neon lamp is mounted on the panel near
the power plug, to show whether power is on or
off during the run in progress at any moment.
Finally, the apparatus is fitted with a bell-push
labelled “change at once.” When this is moment-
arily pushed, it causes the run in progress, what-
ever its stage of progress may be, to be terminated
immediately, the lamp to light and the bell to
ring for the normal five seconds, the power-plug
condition to change over, and a new run of the
set length to start.

When the reader has read the circuit and build-
ing instructions below, it will be apparent to him
that the combination of features and operations
incorporated into the apparatus here described is
only one of a large number of possible variations,
Simple circuit alterations, such as different

ELEGTRONIC

By E. McLoughlin

dispositions of relay contacts, will easily give a
host of other functions.

Circuit Principles

A good-quality condenser is used as the basic
timing element, in conjunction with a variable
resistor. These are Ct and Rch respectively in
Fig. 1a, which shows the basic circuit. The cathode
resistor Rk, by virtue of the voltage drop across
it due to the anode current of VI, supplies the
charging voltage which charges Ct through Rch.
At first the anode current is small, only about 1mA
or so, to give a voltage about equal to the grid-
base of V1 (about 5V) across Rk. The grid is at
chassis potential, because Ct is initially uncharged.

Now imagine the charging to have progressed
until Ct has attained a potential of 1V, The grid
of V1 will then also be 1V above chassis, and, by
cathode-follower action, the voltage across Rk
must also have risen by one volt. Thus the differ-
ence between the voltage on Rk and the voltage
on Ct has not changed. It remains constant at
roughly 5V. Thus, for every period equal to the
basic time-constant Ct.Rch, the condenser Ct
will rise in potential by about 5V, and the anode
current of V1 and the voltage across Rk will have
risen accordingly. This process will continue until
the valve reaches its full anode current, and the
voltage across Rk and on Ct has risen to 50 or
more.

In this manner the charge of Ct is far slower
than it would be if the condenser were charged
direct from a constant supply of S0V; in fact
about 10 times slower. This slowing-up action of
the V1 circuit, which is called a cathode-follower
bootstrap-circuit, enables large charging times to
be obtained with condensers of reasonable
sizes.

In fact, the charge is not as steady as in this
idealised explanation, but becomes more sluggish
towards the end (Fig. 1¢). This would cause great
errors in time for slight errors in the exact current
required to energise the relay in the anode circuit.
To overcomc this difficulty, the “avalanche
amplifier” V2 is added (see Fig. 1b). When the
voltage at V1 cathode is still low, V2 is heavily
cut-off by its high negative bias, and is effectively
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not present, but the bias is so proportioned that
when the cathode of V1 has risen to about 50V
positive, V2 just reaches cut-on at its grid. A small
further increase of V1 cathode potential then
causes heavy anode current in V2 and this current
also passes through the relay. Thus, the total
current is rising very rapidly at the point where
the relay encrgises, and small inevitable fluctua-
tions of energising-current value cause little error
in the timed periods.

Actual Circuit Details

The basic circuit elements just described will
be recognised in the full theoretical circuit, Fig. 2.
R6 is added to determine the shortest period which
may be selected; R9 is a grid-stopper to prevent
parasitic oscillation. The *“change at once” button

229

shorts most of the charging resistance (except R7),
which reduces the period to a fraction of a second.
R7 is necessary to prevent too sudden a rise upon
pressing the button. R8 is to discharge C1 again
at the end of the period, through the relay
contacts ‘a’.

When a period is complete, and relay Rlyl
energises the signal neon is lit via contacts ‘b,’
and the bell rings via contact ‘c,” if S3 is
closed. Current passes to the trip-relay through
contacts ‘d,” and throws it over. At the same time,
C1 discharges through R8 via contacts ‘a,” and this
takes about 5 seconds. When Cl1 has thus
discharged so far that the anode currents are
unable to hold Rlyl closed any longer, this relay
de-energises, the lamp extinguishes and the bell
ceases to ring, and a new run commences. R2 i3
present to give a permanent current through the
relay Rlyl, almost equal to that at which it would
de-energise after being energised. This is to ensure
that the circuits of V1 and V2 and CI really do
rcturn virtually to zero each time before the relay
de-energises, and thus the true starting conditions
are reoroduced each time. The exact value for R2
will depend entirely on the relay used, and will
normally be such that about one third of the
energising current flows through it.

(To be continued)

Note: Fig. 2. and the Components List appear overleaf on page
230.
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Fig. la—Basic ‘bootstrap’ cathode follower circuit.
Fig. |b—Addition of an ‘avalanche' amplifier (VZ) to
the basic circuit of Fig. la.

Fig. Ic—Charging curves for Ct in Figs. la and Ib.
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ELECTRONIC PROCESS TIMER—CONTINUED

PRACTICAL WIRELESS

July, 1962

Resistors:
(All carbon types, 10% except where stated)
100k IW
See text (about 75k 2W)
2:2M 2W (see text next month)
330k IW
5k 2W (wire=wound or +5%, carbon)
100k IW
1801 1w
56k IwW
100k IW
VRI 2M linear variable
(high power ratings are specified for high stability)
Capacitors:
1 32uF 150V to 250V; high insulations NOT electrolytic
C2 8uF 350V electrolytic
C3  1uF 500V paper

Switches and Relays:

COMPONENTS LIST

Rlyl Normal relay—3000hm 20mA-—see text for aiter-
natives (a, b, c, d are four independent ‘make’
contacts on Rlyl—rating: 350V D.C., 50-100mA.

Rly2 Trip relay—6:3V magnet; mains 4A contacts

(see text)

Valves and Lamps:
VI EC92 with BTG ceramie, high insulation valveholder
V2 SPS] with M.O. valveholder, preferably ceramic
LI: } {Mains voltazg signal neons in panel-

lamp Sock
LP2

4 p »

with photographically safe red glass
Miscellaneous:

Mains transformer—primary to suit local mains;

Secondaries—250V 40mA, 6:3V A, 6-3V 1A,

3V to 8V electric bell

Panel-mounting 5A three-pin mains socket

Panel-mounting mains fuse holder and 4A fuse

MBI\ I Metal rectifiers—250V 50mA (E250C50)

SPST toggle switches for 250V A.C. MR2
s2 SI 4A rating Connecting wire with substantial insulation (see text)
£3 §2, S3 |A rating Tag-strips with faultless insulation
54" Small insulated p ing bell-push Wood for cabinet
earth
3—c|ore _ P
cable
o neutral 4 Amp e NO
AC mains mains fuse Trip relay 230V neon
——— LD

© ©

- o
live ~Fi ;l [

Y

Switched output

B
63V 1A
A

7
Mains On/oft Rly2 power plug
swltch . Y Riy1
I, > 3000 20mA
VOOV
Mains Start/stop
transformer switch
1
250V
40mA —p 1+ S2 Ct 32pF
i H’O/ (see text)
MR1 ”1 .
100K
Ti
ey
C2a
BJJF-—- \\A B :F
Lp2 R
I 230V| (see text)
b neon
- . T A : N ¥
[ ——C3 ( [
‘ +I - IluF
MR2 R3 2:2M s4
[cE—
bell-push

Change at once

B |

Note: All resistors TW 10%
except R2, R3 and R5

Electric
@ bell
3v—-8v

——
—o o0
6:3vViA’ | & ce 53°
b d I Bell On/Oft
switch

?

Fig. 2—The circuit of the process timer.
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NEONS

A discussion of some factors of fundamental
practical importance in the design of circuits using
neon-tubes, leading to some simple but worthwhile
further improvement to the * Experimenter’s Power
Pack ” published in PracTicAL WIRELESS, January

1962, etc.
By M. L. Michaelis

jHE conventional valve oscillator was the last
topic dealt with by the author last month.

A completely different class of oscillators is
formed by those circuit elements which are
inherently of negative resistance, without any
external power-feedback influences being neces-
sary. The simplest example probably familiar to
most experimenters is the basic tetrode valve,
with its “anode kink” in the region where the
anode voltage has fallen just below the screen
voltage. Here there is a small range of anode
voltages where the anode current rises with
decreasing anode voltage, representing negative
anode resistance, caused in this instance by effects
due to the higher voltage screen-grid capturing
secondary electrons proceeding from the anode due
to the impact of the main anode current. The
constructor may be familiar with various oscil-
lator circuits of the * transitron” or * dynatron”
class utilising this negative resistance of the tet-
rode-kink: he will also doubtless have heard that
the introduction of the suppressor grid, connected
to the cathode, close to the anode, was made to
remove the tetrode-kink, thus producing the stable
pentode valve.

Amplitudes

An important feature of the “ tetrode-kink ™
must be pointed out at this stage, as it is common
to all cases of inherent negative resistance. The
 tetrode-kink ” is confined to a small region of
voltages and currents; for all other voltages and
currents through the circuit element in question the
resistance is positive, i.e. voltage increase is needed
to increase current (see Fig. 3). This fact limits
the amplitude of oscillation of all oscillators using
circuit elements with inherent negative resistance,
the amplitude being such that voltage and current
excursions are basically limited to the region show-
ing negative resistance. This region may under
certain circumstances be very small, so that oscil-
lation at very low amplitudes can occur, possibly
little greater than normal hum-levels in a circuit.
This effect was obviously present in the author’s
prototype of the * Experimenter’s Power Pack ”,
and it is thus clear that a discussion of the voltage/
current characteristics of neon-tubes is now
required, seeking regions of inherent negative
resistance in such characteristics. Once this is
understood, the main question is answered. If we
desire the neon-tube circuit to run as an oscillator,

WIRELESS )|

in the
Experimenter’s
Power Pack

(Continued from page 170 of the June issue)

we must place the would-be operating point within
the region of negative resistance. 1f we desire a
stabiliser-function, we must choose an operating
point safely removed from the negative-resistance
region of the characteristic.

The important conclusion of this discussion on
negative resistance, as far as practical issues are
concerned. is to realise that common neon tubes
form a second example of inherent negative
resistance, in addition to the familiar basic tetrode
valvc.

Screen grid H
voltage )
| e
K] Negative !
" resistance \ 4
1 !
ot ]
[ l <
S A 1 z
[ 4] 1 <
3 H 1T—dscreen grid
< 8 | —L valive
i = ( basuée)
1 tetro
(o] V'gz Ancde voltage Va
e

Fig. 3—The anode characteristic of a screen grid

tetrode. The region A to B represents negative

anode resistance; in this region DECREASE of

voltage causes an INCREASE of anode current. All

other parts of the curve represent normal positive
resistance.

Anode Characteristic of Neons

Fig. 4 shows the general features of the anode
voltage/current characteristic of a neon tube. Start-
ing with zero voltage and current at O, let us
gradually increase the voltage. The line O to B is
thereby followed, i.e. only an extremely low current
flows (far too small to be registered with anything
except the most sensitive specialised amplifiers).
This low current is due to ionisation in the neon
resulting from cosmic and other atomuc radiation
present in the surroundings, and may be ignored
for our present purposes.

The striking-voltage, Vs, is reached at B, and the
real discharge commences in the neon, accompanied
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by the first visible appearance of light in the tube.
As long as the limiting resistor in the anode circuit
does not allow more current to flow than is
represented by the point C, the voltage remains
constant at the value Vs for any current value
between B and C. Thus, in principle we have here
a voltage-stabilisation range, but in practice this
range is not useful, as it is very small (only a
fraction of a milliamp for most neons), somewhat
unstable, and subject to considerable changes
according to the age of the neon.

Effects

If the limiting resistor is, however, of such a
value as to cause a current lying between the
values for points C and D to flow, in theory, once
the neon has struck, then the circuit necessarily
goes into the familiar sawtooth oscillation, because
the would-be operating point lies on a region of
the characteristic having negative resistance. Thus
no operating point lying between C and D can be

Flashover
Voltage
almost
- constant,
<1 low posit Ive
o resistance
=
)
L
pel
e 6|
IS i \
1 c Negative
: resistance
o A | B
]

V:-: Ve Vs Anode voltage

Exﬂngulshlng Glow Striking

voltage voltage voltage
Fig. 4—Anode characteristic of a neon tube. For @
neon oscillator, the would-be operating #oint lies on
CD and the cycle of oscillation is ABCDGA. For a
neon stabiliser, the operating point lies on DE.
The performance will be erratic if the operating
point lies too near D, as there is a possibility of the

oscillatory cycle DGABCD being followed.

static and stationary. The current rapidly rises
and the voltage decreases, as the operating point
rushes from C to D. The excess current above
that capable of arriving through R in Fig. 2 (last
month), required to reach point D, is supplied from
the charge on the condenser C. When point D is
reached, the voltage would have to increase again
slightly for any progress up DE. This it cannot do,
as R could not even supply enough current to reach
point D, and thus the condenser had to supply this
current, and certainly cannot increase its voltage
again under these circumstances. The condenser
cannot even continue to supply the current
represented by point D without further drop in its
voltage and thus voltage and current must fall
as the portion D to G is traced out on the
characteristic. At point G, representing the extinc-
tion voltage of the neon, the discharge cannot
maintain itself any longer, and stops abruptly, so
that the current ceases without immediate change

July, 1962

of voltage, i.e. conditions drop from point G to
point A. The condenser then begins to recharge,
then, along a portion A to B of the same line O to
B as traced out at the initial start. At L the neon
strikes again, to start another similar cycle. And so
on, until switched off.

Itis clear that, to secure oscillation, i.e. to obtain
a would-be operating point between C and D, there
is a definite lower limit imposed on the value for
the resistor R in Fig. 2, such that the current sup-
plied does not exceed the value for point D in
Fig. 4. There is also in theory an upper limit for
R, though this is considcrably less definite ‘and
certainly so high tbat it can normally be ignored,
as the point C in Fig. 4 represents a very small
current, and is not well-defined. Thus, there being
a lower limit for the value of R in a given neon
circuit if oscillation is to take place, there is an
upper limit to the frequency of oscillation achiev-
able. The frequency is determined by the time
constant C times R in Fig. 2, being inversely pro-
portional to this. Thus the highest frequency of
oscillation is obtained with the smaliest possible
values for C and R in Fig. 2. The smallest C is
obtained by omitting a physical coadenser
altogether, so that the remaining stray capacities
of the circuit are operative. The smallest tolerable
R is dictated by the condition for maintaining
oscillation, discussed above, which thus, together
with the stray capacities determines the maximum
frequency possible. This lies between 10kc/s and
S0kc/s in most cases. No limit is imposed on the
lowest possible frequency, as the condenser C in
Fig. 2 can be made as large as one pleases. The
condenser does not affect the decision as to whether
oscillation takes place or not. This decision is fixed
solely by the H.T. voltage used, the value of R and
the anode characteristic of the neon, in the manner
discussed above.

Neon tubes particularly suitable as oscillators
should have large differences between voltages and
currents represented by the points C and D in
Fig. 4, i.e. the range CD should be a major part
of the whole characteristic of the tube. This is a
function of the geometric design of the electrodes
within the tube, and their surfaces, as well as the
gas pressure.

Drift of DC with age

A point of great practical importance is that the
range CD in Fig. 4 often undergoes considerable
change within the first 10 to 100 operating hours
of an initially new neon tube. This effect was
observed experimentally by the author, and is
probably to be explained in terms of changes in
the electrode surfaces inside the tube during the
initial operating hours. The current-value corres-
ponding to point D in Fig. 4 can be very much
less in a brand new tube than in the same tube
after some 100 or so operating hours. Thus, an
operating point initially within the range D to E,
and thus stable, can drift into the range C to D
later, so that an initially stable circuit goes into
oscillation after some 100 hours of operation.
This appears to be the ultimate explnnatlon of the
effects notlced with the author’s © Experimenter’s
Power Pack ”, and accounts for the presence of
the low-amplitude oscillations after about 2.000
operating hours, these oscillations having been
initially absent.
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Neon Stabiliser Circuits

If the circuit is to perform as a voltage stabiliser,
then an operating point within the range D to E is
required, 1.e. the tube must be run with amply suf-
ficient anode: current under all circumstances. The
value of R (in Fig. 1 last month), has a definite
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upper limit which must not be exceeded if oscilla-
tion is to be prevented with certainty. This upper

value for R permissible in the stabiliser circuit is
such that the tube current in the neon still lies safely
above the value corresponding to point D in Fig. 4,
measured when the output load current drawn
has its maximum value, i.e. neon current its mini-

mum. If R has a value small enough to guarantee
sufficient current in the neon when no current is

350V
C4
T 8uF
450VW
150mA
(o]
R2
82k R8 V4
3 18k 2W 90Ct vos
_ | cathode
350V I ] [ —80v
&
O1uF
veB
grid
via Ril
2Y%ma
VR3
1k SW
R9
850
5W
i I’ " To —100V.
= —toav SRVt I

Fig. 5 (above)—Part of the original circuit of the “Experimenter’s Power
Pack’ to show the circuits of the neons V4 and V5. Voltages and currents
shown are with respect to earth and as measured after 2,000 hours of

operation.

Fig. 6 (below)—Modified version of the circuit in F:g 5 for greatly lmproved

stability. _(Note: Point D in Fig. 4 is quoted as ““SmA maximum’ for the

108CI. The new operating point in this circuit is at 9mA, and the (—I 00y

output may be loaded up to 4mA (f.s.d. on the meter) in this version of the
circuit without the start of oscillation).
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drawn from the stabilised output, yet not small

enough to leave sufficient neon
current when the output is
loaded up to the intended
maximum, then as the output
load current is gradually
increased the circuit may burst
into oscillation as the operat-
ing point of the neon passes
point D in Fig. 4. This effect
was clearly also present in
the author’s * Experimenter’s
Power Pack ” after some 2,000
hours of use, due to a drift of
the location of point D in
Fig. 4. It explains the observed
apparently haphazard presence
or absence of oscillations,
according to the precise load-
ings of the outputs.

Manufacturer’s Ratings for
Neon Tubes

The simple conclusion is that
neon tubes intended for voltage
stabilisation must not be
starved of anode current. A
glance at data tables for neon
tubes, supplied by the manu-
facturers, reveals that, apart
from statements of the stabi-
lised voltage possible with
tube, also minimum and
maximum tube currents are
specified. The maximum
current js simply dictated by
the need to avoid danger of
destruction of the tube (see
Fig. 4), but the minimum
current is far more important
than one would think. It rep-
resents the highest current
value that point D in Fig. 4 is
likely to reach at any time
during the lifetime of the tube.
and thus represents the mini-
mum tube current that must be
guaranteed under all circum-
stances of operation if oscilla-
tion is to be permanenily
prevented with complete cer-
tainty. The author must
frankly admit his own insuffi-
cient awareness of this subtle
practical point at the time of
design of the *“ Experimenter’s
Power Pack”, particularly as
most textbooks and essays he
has read to date—in fact, all
of them, including a small
handbook devoted entirely to
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R28 simultaneously loaded up to its
full capacity of SOmA.
Meter:&um This undesirable effect was not

present if only a mere 10mA to

Unstab, 1SmMA, as required by a valve
output  voltmeter, oscillator, etc. for
+300V which this output was primarily

intended, was drawn simultane-
ously from the unstabilised output,
which accounts for the fact that
this deficiency in the original
design was not noticed much
earlier. Full-capacity simultaneous
loading of both H.T. outputs is
rarely required. and thus this short-

Meter shunt
4mA

Stabilised coming escaped notice for so long.
3{-‘;83‘ For this very reason, too, it does
not represent a serious fault, yet

is nevertheless desirable to

I
|
S —
25pF 25pF
350VW 350vw

fig. 7—The unstabilised H.T. circuit of the “Experimenter’'s Power

I it
= remove it, especially as the cure
was found to be extremely cheap

and simple.
Pack. The cause was that the feed to
neon tubes — completely omitted to make any . V2A anode (see Fig. 7, which
mention of it whatsoever. Thus the operating — gIves the relevant portion of the original

points of the neons in the original design of .he
Power Pack, whilst sufficiently high in current for
most samples of new neon tubes of the specified
types, arc too low to guarantce stability as the
tubes age.

Modifications made to ““Experimenter’s Power Pack”

Figs. 5 and 7 show the original form of relevant
portions of the circuit of the “Experimenter’s Power
Pack”, with measured values of
important voltages and currents
after 2,000 hours of operation.
Figs. 6 and 8 show the new modi-
fied versions of the same portions
of the circuit, showing changes of
resistor-values made to ensure that
the neons all receive ample current
to ensure complete stability under
all conditions.

It should be emphasised that,
contrary to common belief. con-
densers connected in parallel with
the neon tube or in parallel with
R in Fig. 1 do not affect the
decision as to whether the circuit
is stable or oscillates, and could
probably be omitted in a stabiliser
circuit. Yet they do no harm. and

To V2A anode
(main stabiliser

circuit) came through R19, and thus suffered the
same voltage drop as occurred across R19 due to
currcnt drawn from the unstabilised output. Thus
this voltage drop was passed on to the stabilised
output with the result that the stabilised output
voltage could not exceed the unstabilised output

(Continued on page 241)

R28
Meter shunt SOmA
M + Fuse
circuit) Rzt 100mA +30QVH200V)
+340V = unstdb ocutput
+3o0v) L == +300V_50mA
R35 = c10 | ,
22k Cc17 OeipF R18 R36
1w 8uF 82k 47k
350vw 2w SW
+350V
< +310v) | 74ma 8OV
(4mA) R29 (+80V)
18k 6W Meter shunt
R19 amA
+ +
Cliemm Cioam C18
25uF|— 25pF|—  8pF|— Stabilised
350VwW 350V 350VW V6 output
90C1 +90v

certainly shunt any noise-cffects
from other causes that might be
present. Thus they have been main-
tained, and indeed augmented. in
the new modified design of Fig. 6

Other Modifications

Only one other modification was
found desirable to the * Experi-
mentei’s Power Pack ”. and this
has nothing to do with the neons.
It was found that the maximum
achievable voltage on the main
stabilised H.T. outpet dropped to
a mere 250V (insteadl ol the
normal 350V) as soon as the
unstabilised *“ 300V ” output was

output).

_—._I:

Fig. 8—Modified version of Fig. 7 with improved capacity for simul- )
taneous high 'oading of the H.T. outputs.

Simultaneous loading now possible:
Main stabilised H.T. output—150-300Y, 100mA (f.s.d. on the meter).
Unstabilised H.T. output—50mA (f.s.d. on the meter).

oading of +90V stabilised output:
4mA (f.s.d. on the meter) if the unstabilised H.T. is not loaded; |.SmA
if the unstabilised H.T. is loaded to the rated 50mA.
(The loading of the main stabilised H.T. has no effect on the 90V

In the diagram, the figures in brackets were taken when the un-
stabilised output was loaded to the rated S0mA; others refer to the
unloaded condition of this output.
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PORTABLE RADIO OR CAR RADIO

NOW THE SUPER SEVEN 4-WAVEBAND RADID

(7 Transistors plus 2 Diodes)

Y 3 R.F. STAGES.

+% Mullard and Surface
Barrier Transistors.

% Coverage of Medium,
Long Waves, Trawler
Band and approximately
20-60 metres short wave

Y Use as domestic radio,
car radio or fit with
strap (not supplied) for
carry-about.

Y No aerial required ex-
cept for use as car radio
and for short waves.

Y 3-inch speaker but will drive a larger speaker.

+ Performance comparable to many receivers costing treble.

Y 400 milliwatts output stage.

% Minimum of 30 stations tuned in excluding S.W,

. SIZE: 7§ x 5% x [4in,
May be built for £6. I 9,6 plus 376 post, e“:' 2 i

PARTS PRICE LIST AND EASY BUILD PLANS 2/-

BEGINNERS POCKET 5

(MW/LW and TRAWLER BAND)
(5 Transistors, plus 2 Diodes)

Designed round supersensitive
FERRITE ROD AERIAL and 3in.
moving coil speaker. Attractive
case in black with speaker grill in
red. On test Home, Light, Radio
Lux., and many Continental stations
were received.

Total cost of all parts £2, I 9.6 P.P, 3/,

“Truly amazing, Station dfter Station,”—A.D,, Surbiton,
EASY BUILD PLANS AND PARTS PRICE LIST I’6

TRANSONA-4

(4 Transistors, plus 2 Diodes)
New design now uses moving coil sl &
speaker. . oy =

FERRITE ROD AERIAL Iﬁ.l‘,'.;.ﬂ..;_..,lnuﬁ-..u T
MW/LW & T.B. M
Stide Switches

Handsome pocket case.
May be built for 55"

“Best transistor set | have ever built—dozens of stations.”’—
A.G.H,, Deal, Kent.
PARTS PRICE LIST AND EASY BUILD PLANS /6

P.P. 3/-,

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)

% 2%in. M/C Speaker.

% Ferrite rod aerial.

Y Tuning condenser.

% Volume/oscillator con-
trol.

% Case with speaker grille
in red,

Y% Fully tunable over med/
long waves.

Y Simple assembly dia~

grams,
Y% 250 Milliwatts output
stage.

% Canbe builcfor 5976 p.p. 21,

or with 3" speaker

68/-

TRANSONA-6

(6 Transistors, plus 2 Diodes)

M/L & T. BAND
350 Mw Mullard push-pull
output Transistors. Power=
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. All parts sold
separately, including pale
blue gleaming polystyrene
case with duo-diffusion grilles in red. Uses 9 volt battery.
Sockets for car aerial.
Total building cosc £5,9.,6 P.P. 3/-, size 64 x 44 x Hin.
“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 116

NEW SUPER SIX DESIGN

MED/LONG WAVES, TRAWLER BAND AND S.W.
TO APPROX. 40 METRES

Y 6 lIst grade Transistors

(inc. Mullard and Surface

Barrier) plus 2 DIODES.

% Top grade 3in. L/speaker.

% 2 R.F. Stages for extra

boost.

Y% High Q 7in. Ferrite Rod
Aerial.

Y% Easy build diagrams.
Noaerialorearth raquired
(except as car radio).

% Attractive pale blue case
with speaker grilles in red.

Y 350 Milliwatts outputstage

Y% Sockets for car radic.

Y% Test receiver tuned in over 30 stations.

(inc. Luxembourg loud and clear.)
THIS FINE RECEIVER MAY BE BUILT FOR £6 9 6
Plus 3/- P.P, o fe
PARTS PRICE LIST AND EASY BUILD PLANS 2/

PARTS SOLD
SEPARATELY

AFTER SALES SERVICE CApyaL LETTéns PLeAsE

RADIO EXCHANGE COMP‘ANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op)

[0 a.m. to [ p.m. SAT.
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EXPLORE THE WORLD ON THIS The “BOBETTE”
I-YALVE SHORT-WAVE RADIO 5.STAGE SUPER SENSITIVE
R c s for MINI.SETS TRANSISTOR PORTABLE
LA i) Bimple to Build. All First Grade Components.
All parts available separately. A truly portable transistor radio giving full

Constructional details on any one of our§ medium w.ve receplion. Incorporates §in.

P H o Speaker, h- 5
Mini-Sets, 176 each. (Supplied free with orders) ;{rxf,:’e LS pEss coMnush pullfloutput e

transistora.
High-Q fer- 4
rite  aerial,
socket  for
car  aerial,
pre-tagged
clrcuit§
board  for §
easy con-
struction.
Attractive
two-tone W,
cage, —rr

Total g(:lsitl:ﬂnx £5.2.6 P. & P. 26,

The

“ Receives speech |, »

and music from all over the world. | “REVILO” 4

Construction price includes vaive and one coil
covering 40-100 metres.

Can be extended to cover 10-100 metres. 5-STAGE

Can be converted to 2 or 3 valve.
POCKET

PUT YOUI(() FAVOURITE PROGRAMME
N TAPE with the
Wi o RC:S. TAPE TUNER ERANSEE
operate aii types of Recorder. HI
Impedup:c: OI??puL V’ariable eL;e:‘llu‘r‘n wa'\!m PORTABLE
tuning. Triple wound Super Hi-Q coil.

Chassis and components colour coded. Eaally | In attractive two-tone contemporary case, with Rold
constructed from full instruction data and | plated speaker grille and attractive dial. Size only 51 x Coverin, c!:$STAL RbEch|VER
layout diagrams. Bize 3 x 11 x lin, 3% x 1jins. No aerlal or earth required—completely g medlum wave baud. Ideal for the

Total 30/= = self contained. Genuine 3in. high fux PM speaker. | 'S | Al components Including case for
Building Costs P.& P.1fg. | First grade transistors. Pushpull outpnt—250 minl. | | 2/@F: & P 156, Basily converted to 1.

watts. Volume control with onfofl switch. Condenser ror 2-stage transistor receiver.
tuning. Easy assemblv on eveletted circult board. -

Total Building docket for personal
The Costs £4.19.6 o The
“PIRETTE?” | P. & P. 2/6, Earpicce 9/- extra if required. “glJouU”

TWO TRANSISTOR SET

Designed for Personal Listening EASY TO BUILD TWO STAGE

An amazing little get, with built-in ferrite rod TRANSISTOR SET
serlal bringing in medll_xm wave at wonderful The net that looks like a Radio Ret.,
volume. Sturdy case, Bize only 1} x 3 x 4in. Attractive Case. Mini .0005 Tuner. High

Fita into the palm of the band. Drilled § Litz Coil. Works for montha off No. 8 Battery.
chasaia colour coded for easy assembly. Two Bimple to construct in 15 min,
top grade transiators plus dlode, Bupplled with

earpiece.
50 /= D Goretios Dgfm [EP om0 o,
P, &P, 2/ . ‘We guarantee good resulta.

Total
Buailding Costs

Trade fnauiries R.C.S PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Mail Order

Welcomed iy

ACKNOWLEDGED TO BE THE BEST
COMPONENT GATALOGUE

ey i)

for every
radio
enthusiast 4

et

St
i

NOW

166 vages
Over 600

illustrations

Over 5,000

components listed

) This is today’s most up-to-date, most comprehensive component catalogue
/,,,»f' for the radio constructor, experimenter, engineer and Hi-Fi enthusiast.

.

I posT | |
COUPON
I Fooay Name.............................\.....-l
| Write | '
CATALOGUE | AddTeSS, o veussnesnrnnnnerasansannncanees
on ton left | 1
PLUS 9d POST I of envelope '
Enclose 2000 00 RIIRNRNRRIIIRICIRROIOIIRIIIRRERIRIGS

I ro.33 . Home Radio Ltd.(PW) 187 London Rd. Mitcham,Surrey
2
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A

VERSATILE
LOW-CURRENT
VARIABLE

USING AN OUTPUT PENTODE AS GRID-
CONTROLLED H.T. RECTIFIER, A WIDE
RANGE OF VOLTAGE CONTROL CAN

BE ACHIEVED IN A VERY SIMPLE CIRCUIT.

(Continued from page 165 of the June issue)

./4LTHOUGH, in last month’s article, the

author recommends an 807 valve for an r.m.s.
A.C. voltage up to 250 at the transformer, a valve
but

of even higher voltage rating, which is

D1l

AC. -
mains iDZ

Cr TOutp
) ! : o
Fig. 4—The circuit of Fig. | (page 161, last month)

modified to include two selenium metal rectifiers to
remove the inverse voltages.

PRACTICAL WIRELESS

A
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By D. A. Brandon

e
e

unfortunately more expensive, as it seldom
appears on valve bargain lists, is the EL34, and
this is considered to be the most suitable valve
of all for the circuit of Fig. 1 (last month). It
should, at any rate, be easily obtainable. It has a
peak anode rating of 800V, which is certainly suf-
ficient for a 250V transformer, and the peak screen
rating is 425V. This figure for the screen is still
a little low theorctically, but considering that it
applies for a positive voltage, for which sense
about 350V can never be exceeded in Fig. 1, and
that the negative peak voltage is likely to be per-
missibly much higher. an E1L34 can be relied upon
in the circuit of Fig. 1. Accordingly, the writer
made all further experiments using an EL34, and
performance results are given later in this article.

Using an 807, results will be very similar, but
the lowest voltages attainable in the circuit of
Fig. 3 will be higher than those obtained using
an EL34, because of the lower mutual conduct-
ance of the 807.

Addition of Metal Rectifiers

If the expense of an EL34 is felt to be too
great, or the heat generation too high, it is pos-
sible to use an ordinary 6V6 or EL84 output valve
with perfect reliability if a couple of selenium
metal rectifiers are used to remove the inverse
voltages. Fig. 4 shows this modification made
to Fig. 1, and Fig. 5 shows the modification
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made to the ultimate variable-output-voltage
circuit of Fig. 3. These rectifiers should be of
250V A.C. input rating, and about 25 to 50mA
current rating. The first, D1, takes up the inverse
voltage itself, whilst the second, D2, shorts out
any portion of the inverse voltage that may-still
be reaching the valve. The need for D2 results
because we have, on the negative half cycles,
effectively two rectifiers in series — the metal
rectifier D1 and the output valve. The valve cer-
tainly has the higher inverse resistance, thus D1
alone cannot be fully effective in removing all
inverse voltage from the valve; hence the need
for L2,

AC
mains

| —

Fig. 5—The circuit of Fig. 3 (page 162 last month)
modified to remove the inverse voltages.

_ Grid-control to Achleve Yariable Output Voltage

An inspection of Figs. 1 and 3 (last month) will
make it clear how the output valve itself is used as
*variable resistance” by means of controlling
its grid-bias voltage, which is obtained on VRI
from the output voltage itself.

It is clear that the maximum voltage obtainable
across any load connected across the output is
given when the slider of VR1 is at the top, A, and
the circuit (Fig. 3) is virtually identical to Fig. 1.

The minimum output voltage is given when the
slider of VR1 is at the bottom, at B. In this
state the whole output voltage is applied as grid
bias to the valve, and if this voltage is to be
small the valve must be virtually cut off, to have
sufficiently high resistance to cause the necessary
voltage drop. Consequently the minimum voltage
down to which one can regulate with VRI1 1s
given approximately by the grid-base of the valve.
1t will be the lower, therefore, the higher the
slope of the valve used.

Final Circuits

From the results of the above discussion, two
final circuits have established themselves as
ultimately the most reliable and suitable—namely,
Fig. 3 with an EL34, and Fig. 5 with a 6V6 or
EL84.

PRACTICAL WIRELESS
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Fig. 6 gives component specifications for the
EL34 circuit, and Fig. 7 a graph of performance
results measured by the writer after building
this circuit.

Fig. 8 gives component specifications for the
circuit using a 6V6, and Fig. 9 performance
results of the prototype.

The Performance Graph

The graphs are drawn in the form of a number
of *“load lines” for various effective resistances
of the consumer-load connected to the output of
the H.T. supply. These load lines are obviously
determined solely by Ohm’s Law applied to the

(Continued on page 241)
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Fig. 6 (above)—The circuit of Fig. 3 with the
component values indicated.
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A NEW-PRACTICAL WAY et
of UNDERSTANDING T

Radio * Television * Electronics

Including: Transistors; YHF/FM; Hi-Fi equipment; Computors; Servo-mechs; Test Instruments;

: Photo-electrics; Nucleonics, etc.

F@R ... Your Career...Your Own Business... An Absorbing Hobby
Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a ““do-it-yourself®” basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simple steps, performing a whole scries of interesting and instructive experiments—with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

RADIOSTRUCTOR e

LEADS THE WORLD
[N ELECTRONICS TRAINING

Please send brochure, without obligation, tet

+% Name

Addrs

7/62

Y BLOCK CAPITALS PLEASE
(We do not employ representatives)
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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
at 2 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 selection 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

FANZOF L M

GROUP
-

AVOCET HOUSE

PRACTICAL WIRELESS
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Just Right

for your pocket!

ULTIMING

19 Ranges Sensitivity

10,000 ohms per volt
D.C. Voltage: 0-1,000V in 7 ranges on D.C. voltage ranges.
A.C. Voltage: 0-1,000V in 5 ranges

THE

1,000 ohms per volc
on A.C. voltage ranges.

D.C. Current: 0-1A in 5 ranges Accuracy
Resistance: 0-20,000 Q, 0-2M Q Sp RIS &7 &f il
scale value.
Pocket Size: 5§ x 3§ x |} inches. On A.C. 4% of full
Weight: | Ib. approx. scale value.
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)}

9296 VAUXHALL BRIDGE ROAD LONDON s.w.l
MM.2

List Price £9 : IOS.

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

SENSATIONAL NEW 1962

LOW PRICES % PICTORIAL STEP-BY-STEP PLANS - EASY AS A.B.C.

DESIGNS — BY GONGORD

”

THE NEW “LISBON
e

This is a pocket 2-siage =
transistor set not much I9,6 ‘Ng
larger than a matchbox. |
Excellent clear reception covering all
medium waves, works for months %
off a tiny 1} or 3 volt battery costing =
only 3jd. Easy to build and an
excellent introduction to transistor
circuitry. Everything can be supplied
down to the last nut and bolt inch
SIMPLE PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 18/6, plus
post and packing 1/6. (C.0.D. 2/-
axtra). Parts sold separately, priced
parts list 1/-.

o

THE NEW “VOLKSRADIO” ONLY |9/6

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS-
SIBLE—the beautitully compact “5-STAR VOLKSRADIO”
measuring 4§ x 2§ x 1l}in. receives r
perfectly—in the Bedroow, Otfice,
Garden—over all medium waves
{inck. Luxembourg). Under 1d. hour
running cost. ANYONE can asscrble |
it it one or iwo hours using our |
simple A.B.C. plan. Complete set of |
purte ONLY 19/8, plus 2/6 P. & P.
C.0.D. extra. (Parts can be bought |
separately). Money Back Guarantee,

OUR NEW 4-STAGE “MINUETTE”

Bulld this newly-designed “MINUETTE"” 4-STAGE transistor

et in very strong ready drilled ULTRA-MODERN CASE, size 39’6
only 6 x 3} x lin. Uses three transistors and diode and SELF

CONTAINED LOUDSPEAKER. Very Py
sensitive, ideal for office, hedroom,
holidays, etc. Months and months
of listening off an 8d. battery. Can
be built FOR ONLY 39/6, including
PROPER CASE, miniature speaker,
oto. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS etc., plus
post and packing I8 (C.0.D. 2
extra). Parts sold separately, priced
parts list 1/-,

THE NEW “SAN REMO” ONLY 37/6

Thia All Transistor Speaker Radio-~The
“San Remo”—cuvers ul) medium waves
including “Home,"" “'Light," ete.  Relie
ableand light weight—Slipseasily into the
Pocket or Handbag—size only 4} x 2§ x
14in. Works for Months off 8d. Battery!
Ideal for holldays, Camping, Bedroom,
ete. Anyone can assemble it In an hour
or two with our simple-as-ABC PLAN!
Complete set of parts including minia-
ture speaker—everything—only 37/6.
plus 2/6 P, & P, (C.0.D, 2/- extra.)
Parts can be bonght separately.

CONCORD ELECTRONICS Dept. 14/5
210, Church Road, Hove, Sussex

Cheques accepled. Cash on delivery 2/ extra, Please print name and address in
block letters.  Supplicrs to Nehools, Uni ities, and

Estublish range of and values stocked.
no C.0.D. abroad. DEMONSTRATIONS DAILV AT WORKS.

Regret
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(Continued from page 238)
resistance-value of the consumer load, and have
nothing whatsoever to do with the H.T. supply,
as far as location on the graph is concerned. Thus
all load lines must necessarily go through the
crigin O, as at 0 volts the current through any
resistance whatsoever is 0 amps. The slope of
the load-iine, which is Volts needed for Amps
caused to flow, is clearly the Ohm's Law defini-
tion of the resistance of the load to which the
load-line is intended to apply. We can thus draw
in all load lines as a fan of lines spreading out
from O, without even building the H.T. supply,
let alone measuring anything with it. But it is seen
that there is one difference in the graphs of Figs.
7 and 9. The load lines are not complete, they
start and stop abruptly. The load lines drawn
thus represent only those portions realisable—i.e.,
those of all possible combinations of voltage and
current which are actually realisable, using the
circuit specified as H.T. supply, and a consumer-

DIl
———
AC 250V | D2
mains 25mA

Rk
2700
W
BuF  16uF

-
és-av e 350VW  350VW

Fig. 8—The circuit of Fig. 5 with the component
values indicated.
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25¢,
AJ
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@
£ 10
v,
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85 > X
- 50K 1oad by
I TN
Dle— L Openclreult “ve o
(o} 80 100 150 200 250 300

Output voltage w3

Fig. 9—The performance results of the circuit of
Fig. 8.

load of resistance marked on the load-line, con-
nected to the output. The portion of each load-
{ine drawn is passed through from one end to
the other as VRI is turned through from one
end to the other.

After joining up all ends of all load lines in
the manner shown by the dotted line on Figs.
7 and 9, to form an area on the graph, we have
at a glance on paper all possible combina-
tions of output voltage and current whatsoever
whica the H.T. supply in question is capable of
giving. If any desired combination of H.T.
voltage and current for a certain consumer
circuit iies within the area enclosed by the dotted
line, then it is obtainable from the supply, simply
by connecting the consumer circuit and adjusting
VR1 until the desired condition is reached. I1f
the desired voltage/current combination lies out-
side the enclosed area, then it cannot be supplied,
though a suitable modification of circutt and
component values might enable it to be included
in the resulting new * operational area”., B

Neons in the Experimenter’'s Power Pack

(Continued from page 234)

voltage. Having realised this, the cure was simple,
as shown in Fig. 8. Here the feed for V2A was
transferred to the rectifier side of R19, and given
its own independent new smoothing resistor and
condenser. After this modification, full sim-
ultaneous loading of the unstabilised output up to
50mA had no eflect upon the stabilised output
voltage and its stabilisation for any voltage within
the design range of 150 to 300, so that the defect
was successfully removed.

Final Design

These simple modifications discussed in this
article further improved the quality of the
‘ Experimenter’s Power Pack ™, which is now a

really valuable piece of equipment. The general
reliability and freedom from overheating has
proved itself, in that the appearance of the internal
construction was still *“ new ”, and bright and ¢lean,
at the time of the inspection after some 2,000
operating hours which gave rise to the writing of
this article.

This period of operation represented some months
of virtually non-stop operation day and night,
the power-pack being switched off only for short
periods of an hour or two at intervals of a week or
more, for changes to apparatus in the long-term
experiments which were being fed.

It is hoped that this article forestalls any difficul-
ties or disappointments which constructors might
experience with their power units, and that it also
provides some interesting and useful tips in general
for the use of neon circuits.
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BOOKS REVIEWED

RADAR Pocker Book—by R. S. Boulding. 248
pages. Published by George Newnes Limited.
Price 21s.

IKE many of today’s books bearing the term
“pocket™ in the title, this publication is too
large truthfully to substantiate the use of that

qualification; but as the word “‘pocket” is nowa-
days recognised as descnptwe of the contents of
a book being of the ‘handy’, reference class
(rather than of its dimensions), the foregoing in-
formation must be regarded only as a warning for
those who, on first reading the title, visualise the
whole history of radar published in miniature
form.

The author assumes, understandably, that any-
one reading this book is already familiar with much
of the fundamental knowledge necessary to
command an understanding of ordinary radio. But
this is not merely a reference manual for experts
engaged in work on radar equipment—the first
few chapters are devoted to a concise presentation
of the electronic principles and formulae which
are the basis of radar.

Subsequent chapters deal with the individual
"units which comprise a modern radar installation,
and an informative section on testing and test
gear is included.

It appears that the student of radar operation
must keep a large store of formulae and equations
readily at hand, for several *‘‘comprehensive”
chapters seem to deal with little else; but compre-
hensive they no doubt are and for the radar
operator, engineer or just the technically minded
enthusiast, this book will find a natural home on
the workbench along with all the other essential
volumes.

Basic Rapio Course—by J. T. Frye. 224 pages.
Published by Gernsback Library, Inc., 154 West
14th Street, New York 11, N.Y., US.A. English
agents: The Modern Book Co., 19-21 Praed Street,
Londn W2. Price 32s.

HIS is a revised addition of one of the most

popular technical books ever published by

this company. Much new data has been added

and in some cases up-to-date material has replaced
earlier information.

The author begins with the basic elements of
electricity—the electron theory, which leads to an
understanding of Ohm’s law, resistance, capa-
citance and induction. In these opening chapters
the reader will gain knowledge slowly but surely
through the precise and clear explanations of the
author. However, it seems as though the number
of illustrations, usually so large in Gernsback
Publications, has been kept to a minimum which
proves detrimental to the understanding of the
more technical points.

As the book proceeds, terms common to radio
are explained and the reader is shown how the

July, 1962

component or components, associated with any of
the terms operate in accordance with the laws
involved. Each chapter in the book ends with a
dozen questions on the subjects dealt with in the
chapter for the student to answer and so test the
knowledge he has gained.

Different stages of common circuitry are dealt
with in following chapters—the power supply, the
converter stage, some oscillator circuits, etc.

The last three chapters, which are concerned
with transistor radios, instruments and tools and
servicing techniques, only give elementary in-
struction on these subjects but this will prove
valuable for the student as an introduction to
different fields of radio.

The complete beginner to wireless will be a
little confused by the discrepancies between
American and English terminology when he
compares the knowledge he has gained from this
book to English radio circuits and literature, but
these will soon become obvious.

RADIO AND ELECTRONIC LABORATORY HANDBOOK—
by M. G. Scroggie, B.Sc., M.LLE.E. 537 pages,
including over 300 diagrams and photographs in
the text. Published by lliffe Books Ltd. Price 55s.
net; by post 57s. 3d.

IN prevxous editions the title of this volume
was ‘“Radio Laboratory Handbook ™ and, as
the new title indicates, this new edition has
been broadened in scope to include the field of
electronics. Much of the book deals with the
measurements involved in testing and assessing
the performance of electronic equipment and the
explanations given are lucid and in a style which
makes for easy reading.

Not only are the means of making measure-
ments discussed in great detail but also the reasons
for making them in the first place. The interpreta-
tion of results also receives the attention it
deserves; all too often the technician is capable
of making tests on apparatus but unable to display
the results of the tests in as clear a manner
as possible so that he may interpret them easily,
and so that his report will be clearly understood by
those who eventually receive it.

Another valuable section deals with the
standards required for very accurate tests and
gives valuable information on the use of broad-
cast signals as frequency standards. Among re-
written sections are those on stabilised power
units; indicators, including valve voltmeters and
oscilloscopes; crystal attenuators; the construc-
tion of experimental apparatus; and those on
manufactured equipment. There are new sections
on the testing of transistors, diodes and F.M.
receivers, on clip-around and digital meters, and
on wow and flutter. The large reference chapter at
the end of the book contains a concise summary
of all the relevant information which may be
required.
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UNIVERSAL AVOMETERS
Guaranteed periect working
sSupplied comnplete with
Batterles and Instruc-

Model “D”, 34range ,.  £8.19.8
Model *3,50 range .. £11.10.0
Model "a' > 20,0000 /volt
maodel 15 Gus.
Reglstmed Post b/- extra

ADMIRALTY BLOWER MOTORS
Avallablu 8 or 12 volt D.C. 17/6 each.
P_._& P. 36

MINE DETECTORS No. 4A
Wwiil detect all types ol metal.
Complete equipment with instruc-
tions, 39/8. Carr. 10/6. Batteries
8/- extra.,

AUTO TRANSFORMERS

Step Down. 115-200-250
volte. 16 w. 8/-; 60 w. 12/6: 150 w.
18/6: 300 W. 42/6: 500 w. 67/6: 1000 w.
88/6. Postage extra. 1500 w. £6.19.6.

Class D. WAVEMETERS No, 2
Frequency coverage 1.2-19.2 Mc/s.
Operation 12 volt D.C. or 230 volt
A.C, Compiete with valves, crystal
and calib, charts (like BC.221). Com-
plete with valves, crystal £6.19.8.
Carriage 10/-.

230/250 voit A.C. MOTORS
Size 4{in. x 3in, dia. 90 watt. rating.
5.000 r.p.m. n, drive shaft. Brand
new, 22/6 each, P, & P, 1/6.

SELENIUM L.T. RECTIFIERS
Full wave bridge connected,

12/18v. 1¥A.  3/9 24/36v. 2A. 9/9
12/18v. 21A.  6/3 24/36v. 4A. 15/9
12/18v. 4A. 8 24/36v. 10A. 4B/
12/18v. 6A. 12/3 24/36v. 15A  47/6
12/18v. 10A. 22/8 48/60v. 2A 21/-
12/18v. 15A. 37/6 48/60v. 10A. 82/6
24/36v. 1A.  7/6 PLEASE ADD
POBTAGE

L.T. TRANSFORMERS

All anuxleq tapped 200/250 volr.s.
3.5, 9 or 17T voits, lamp.......... a9
Ditto 2amp., 14/'1 Dltto 4 amp 18/6
gox 17 volt

Ditto 4 amp .
Ditto5amp .
Please add posn ge

PARMEKO TABLE TOP
TRANSFORMER

230 v, Primary, 620—0—620 v. 250 mA,
tapped 850 and 5 v. 2 X 5v. 3 amp,
45/- each. P. 5/-.

PAINTON MINIATURE
ONES PLUGS/SOCKETS
pin, 2/8 pr.; 4-pin, 3'{8 pr.; 6-pin,

4/- pr 8-pin, 4/6 pr. pin, 5/8 pr.;

33-pin. 10/6 pr. Poscaze extra.

COLLINS T.C.S. RECEIVERS

Superb 7 valve short wave receivers,
Froquency coverage on 3 bands 1.5
—-12 Mc/s. Circult incorporates
B.F.0., R.F. and A.F. galn controis,
etc Power requirements v, H.T..

L.'T, supplied brand new with
clrcun £6.19.6 each. Cnrrimze 18.

ST

tone coi
P.C.R3 Communiea-
tions Receiver. 180«
550 metres, 2-7 Mc/s..
7-23 Mcls. Output for
phone or 3Q speaker.
A NEW 8 Gns. Carr
7/6. Both above models
are available with in-
ternal power unit to
operate on 200/250 voilt
A.C. at 39/8 extra or
alternatively plug-in
external power unpits
are 35/-

rol, built-in speaker.

P.C.R, COMMUNICATION RECEIVERS

6 valves. Frequency coverage on three bands: 850-2,000 metres,
1980-560 metres, t-18 Mo/s. Super slow motion drive, A.E. trimmer,
AS NEW £8.19.6. Carriage 7/6,

Circult and detalls supplied.

R.C.A. AR88 L.F. RECEIVERS

World famous 14 valve recefver. Frequency coverage on six
bands 75-550 kefs and 1.5-30 Mc/s, Variable selectivity, crys_
tal. B.F.O., mechanical bandspread, noise limiter, etc
Operation 110/200/250 v. A.C.output tor phone or 3 speaker
Supplied in rerfect working order, £32.10.0 ea. Carr. 30/~

NATIONAL H.R.O. RECEIVERS

Senior Model, table or rack mounting. Supplded with a full

set of 9 colls covering 50 ke/s-30 Mc/s. Special features In-

clude: S meter. crystal phasing, B.F.0,, etc. Output for
hones or speaker, Supplied fully tosted, superb condition
hroughout. 21 Gns. Carr. 10/-. Power units available

59/8 extra.

CT-53 SIGNAL GENERATORS

A preaision 1nstrument. covering 8.9 to 16,6 M¢/s and 20 to
c/s on 6 bunds. Variable attenuator from 1 microvolt

to 100 millivolts. Operation 110-200-250 volts A.C. Supplied

in pertect working order complete with calibration charts.

Price 19 Gns. Carriage 10/8.

CLASS “D” WAVEMETERS MK. Il

Frequency coverage 1,900-4,000 kc/s. and 4,000-8,000 kcfs,

6volt D.C. input. Supplied complete with crystal and spare

6 vzl!}:)vébéator. Brand new with instructions, 59/6 each.

P. . 3/6,

COLLARO STUDIO TAPE TRANSCRIPTORS
Very latest model with intertock button and fitted with
Bradmatic heads. 3 speeds, l}in., 3tin., 7tin. per sec., 3
motors, digital counter, press button switching. Compléte
with fustructions and spare 7-inch 8pool, Sugplled Brand
New and Guaranteed, 10 Gns. each. P. &

FIELD TELEPHONES TYPE F
ldeal for all intercom. systems, house, garafe office, build-
ing sites, etc. Generator bell ringing, 2 line connection.
Supplied complete with batteries and wooden carrylng
case, fully tested, £4.19.6 per pair. P, & P. 5/-.

COMBINATION PRECISION VOLTMETER/
AMMETER
A.C. and D.C. 2 separate precision instruments housed in
polished wood case. Manufactured by Elllott Bros. Gln.
scales, knife edge pointers. Ranges: Volts A.C, and D.C.
and volts. Amps A.C. and D.C. 25, 50, 150 and
2007 amp. Suppled with all current shunts. leads and
and leather carrying case. ldeal for labs.., schools, etc,
Brand new, fully checked, £8.18.8 each. Carriage 7/6.

TRANSISTOR BARGAINS

10: 3/8|XA123  7/G(0QC45 6/6| White Spot  3/-
XA104 4/6/XA124  7/6]0C44 6/8! Yellow Spot  2/8
XBl112 3/-|XAl25  7/8|0C75 8/8| Yellow Green 3/-
XC141 10/-/XAl126  7/8/0C74pr. 12/8 Yellow/red 4/6

Pleage add postag

R.C.A. ARS88D RECEIVERS

14 valves. Frequency coverage on 6bands560ke/s.—32 Mc/s
Variable seleotlyity, crystal. B.F.O.. mechanical band-
spread, nolise limiter, etc. Operation 110/200/250 volt A.C.
Output for phone or speaker, £35 each. Carriage 30/-.

C.B.S. AMERICAN RECORDING TAPE
Flnest gquality by the most famous American Co.
All ftted with Leader Tape and Stop Foil.

5in. std. play, 600ft. ., 13/- 5%in. dble. play 1800ft .. 37/-
5in. long play, 800ft.., 18/ 7in. std. play, 1200{t. .. 21/-
6in. dble. play, 1200ft. 32/- 7in. long play. 1800ft. 28/8
srin. long play, 1200 19/6 7in. dble. play, 2¢400tt, .. 47/-
spare Spools: 3in. 1. 1/9, 5in. 2/, Spin. 2/3, 7in. 2/8.

Plastic Spool (onmlm-rs' 5in. 1/8, 5. 2/-, n. 2/3.

SEND FOR FULL LISTS. l’lease add pastage.

G.E E. C.s SELECTEST MULTI- RANGE TESTMETERS
1.000 ohms per volt. 37 ranges. C./D.C. Fitted with
automatic cut out. Supplied in perfecv. condition, Com-
plete with batteries and leads. £9.19.8 each. Reg. post

6/~ exira.
//r"/r/.a—@ n P

WwWwWw americanradiohistorv com

SET OF MULLARD
TRANSISTORS

1x0C44, 2x0C45, 1x0081D 2x0C81.
Brand new, 30/-. P, & F . 9a.
CADMIUM SULPHIDE
PHOTOCELLS

Type PX1/1. Subminiature. wire
ended, Extremely sensitive. 12/6
each. P. & P. 6d. Data supplied.

CAMBRIDGE SPOT GALVONOMETERS
6 microamp. Perfect order. £0.19.6
each, P. & P, 5/-.

CR.I00 SPARES KITS

Contain 16 valves, condenser and
resistor packs, pots, output trens-
former, glbsc Brand hew. 58/6 each.

P.&P

24 volt D.C. PUMPS

100 G.P.H. impeller type, suiteble
for water, 15/6 each. P. & P. 2/8.

POST OFFICE RELAYS

3000 Type, 6,000 ochm coil, t sets of
Clover contacts, new boxed 19/6
each. P, & P. 1/-. Many other
types avallable

PRECISION A.C./D.C,
VOLTMETERS

0-160 v, and 0-320 v. 8in. mirror scale
with knife edge pointer. Housed in
poitshed wooden cases, ideal for
schools, labs., etc. Supplled brand
new. £5.18.6 each. P. & P. 3/6.

ARB8D SPARES

Complete Wavechange Switch
Assembly with Screens, New.
Boxed. 17/6 each. P. & P. 2/6 1st
LF, Transtormer. Boxed. 3/6.
P, & P. 9d.

1,000 watt ISOLATION
TRANSFORMERS

230 volt Primary, 230 volt Second-
ary. Ex-Admiralty, Boxed, £5 each.
Carriage 10/-.

7.5 kVA AUTO

TRANSFORMER
Step Up, Step Down, 115-230 volts.
Brand new. Boxed. £15 each.

Carriage 10/-,

BRAND NEW NATIONAL
H.R.O. RECEIVERS

Senior Model, table mounting,
Supplied with a ‘“‘complete set of
9 colls” covering 50 Kcfs to 30 Mc/s.
Few only avallable in this condi-
tion. Fully checked before des-
patch. £27.10.0 each. Carriage 10/-,

_(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LISI.E STREET LONDON, W.C2
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increased prices.

Technical Bulletin, DTB.4 1/6—Colour
Code Indentified Coils: BLUE Signal
Grid Coil with Aerial Coupling winding
—YELLOW Signal Grid Coil with
intervalve coupling winding—GREEN
Grid Coil with reaction and coupling
windings—RED Superhet Oscillator
for I.F. of 465 K¢/s—WHITE Superhet
Oscillator for 1.6 Mc/s. Prices range
from 4/1 to 4/9 each. Five-Colour
Glass Scale, Back Plate, Pointer, Pulleys
and Cord for use with 315 pF tuning
condensers. Coverage (1) 150-400
Kc/s.; (2) 530-1,600 Kc/s.; (3) 1.5-4
Mc/s.; (4) 4-12 Mc/s.; (5) 10-30 Mc/s.;
Price 19/-.

DENCO (CLACTON) LTD.

nr

“THOUGH THE WORKING WEEK IS SHORTER WITH
WAGES AND MATERIALS EVER MORE COSTLY”

Q Thanks to you, our Customers who purchase in ever-increasing
numbers, we are still able to offer the finest ever coils without

Coverage from 3.8 to 2,000 metres in 7 ranges—Each coil is packed in an aluminium container which
may be used as a screening can for the coil itself—Brass threaded, adjustable iron cores—Colour coded
moulded polystyrene formers—Chassis/Plug-in Technical Bulletin, DTB.1 1/6—Dual Purpose

GENERAL CATALOGUE covering full range of components send 1/6d. in stamps
.0.

(Dept. P.W.), 357/9 Oid Road, Clacton-on-Sea, Essex

PLEASE SEND S.A.E. WITH ALL ENQUIRIES.

Home Constructors LOOK!

sCRYSTAL MICROPHONES| AUTO CHANGERS
# Hand Typo .. 25/- | B.S.R. UAl4..eu.us £7.19.6
¥ Stick 32/6 | Collaro C60 +vuees.. £7.19.6
#B.M.3 (Stlck) . 39/6 Single Players
#Stand for B.M.3 12/6 | Collaro Junior com-
#Lapel Type ....... seve 15/-) Thlete with p/u ... £3.15.0
Dynamic Microphones EMI)85 complete with
! ?,Xﬁfmwd Base ...... 3 B | oPlu e £4,
iePin ....... 00PPP00a0
B & .16 Garrard4lll~..:....£19.180
# High fidelity recording tapes
Sin. Standard play, 600ft. 12/-{ B.S.R...e00ssesssas-es 18/~
5%in, ,, . 850ft. 15/6 | Collaro ...
in. u ,» 1200ft, 19/6 | Ronnette vovavvvane
Sin, Long play, 9001, 16/- P. & P. 1/6.
Shin e 100 186
7in. M. o 180011,
Doible Play Tape e LOUD SPEAKERS
in, 1200ft...ceceianses :
Sgin. 1800ft. gl{;;’ Speakerssssssssss 1&,//?
Tin.  2400ft, 8in. D 16/6
L5 €81 B 6 X 4in. 14/6
TAPE OFFER 7xdin 18-
. ; 8 x Sin. ,, 23/-
Super Quality Standard Play | o 30/-
600ft. on Sin. spool ...... 10/6 | 15« 6in. 7 25/-
1200ft. on 7in, spool «... 17/6{ |57 v L. 3206
P. & P. 7/6. All above 3 ohms impedance
12in. 15 ohm Celestion
TAPE DECK £4.9.6
Coliaro Studio Deck .. £10.19.6 L5 &5 [ 24
TAP.E Si’ObLS TRANSISTORS
Audio ...
3in. 1/ 'm. 2/- 5%in, 2/3, | R.F.
Tin. 2/ P. &P.9 Driver V15/20P

THE VYERY LATEST BARGAINS FROM WIRECOMP

TRANSISTOR KITS
i ‘JUNIOR MKIP L5,

NOW SUPPLIED ((L\ll‘l l TE WITH PRINTED CIRCU

BO: \R]) AND FREE G OF MINIATURI EAR l'Il,Ll<
Aneasy “‘firststep” set for bhe young constructor. This miniature
marvel with the BIG performance has an internal Ferrite rod
aerfal—; transistors and 1 diode—separate medium and long
waveband control—200 milliwatt push-pull output—=2tin. moving

£2 1 9 6 coil speaker—unbreakable plastic case with
a a

OUR IMPROVED

carrying handle. Complete with full instruc-~

tions. Circuit diagram 1/6, free If all parts

P& P.24- bought. All barts sold separately.
PORTABLE [1 ] TRANSISTOR
SUPERHET REVEL 6 RADIO

This two-wave band superhct receiver incorporaes six first grade
Mullard Transistors and one Diode: Printed c¢ircuit; Internal
Ferrite rod aenal develops 400mW push-pull output.driving 8 x 3
speaker; M. L.W.: operates on two 4.5 v, batteries, Al-
though tull pormble (car aerfal socket, provided) this set has a
performance superior to many malins radios of much greater size.

Attractive two-tone cablnet—size 9} x 6 x
£7 1 9 6 3iin, Price includes full assembly and

. . alignment instructions,

P. & P. 316 All parts sold separately.
AT 'SONIC SIXTY’ Tasrer

6 Mullard transistors, 1 diode, internal ferrite rod aerial, 7 x 4 high
quality speaker, printed cireuit, 500mw push-pull output. MW

£8 1 9 6 and LW calibrated direct drive assembly,
a a

Hizhly polished handsome walnut cabinet,
P. & P. 4/6

Inst. Book 2/6. Complete kit, inc. Battery.
All parts sold separately.
WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W34
TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.

e s a e sl oo o o s o o o n o e o e oo o o o
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Rectifier Circuits

A SURVEY OF PRINCIPLES OF
PRACTICAL IMPORTANCE, AND
USES OF THESE CIRCUITS

By L. N. Nash

(Continued from page 131 of the June issue)

~9N last month’s article, the conventional half-
wave rectifier circuit was dealt with.

The Conventional Yoltage Doubler

It is perfectly feasible to feed a positive and a
negative half-wave rectifier circuit of the types
discussed in last month’s article simultaneously
from the same transformer winding, in the arrange-
ment of Fig. 7a. This is, in a sense, a full-wave
circuit because use is made of all half cycles, ie.,
one of the rectifiers is always drawing current,

CRT final
anode feed
C
@ =
== Y
V volts rms.
1%V volts peak
% P | 5 e
4 O L
+
—— 11/2V
®)
A
O___
CRTcathode
feed

Fig. 7a—The conventional voltage-doubler circui.
{The voitages marked are ratios.)

whatever the polarity of the voltage from the
transformer winding may be at any instant. But
it is not usually classed as ** full-wave ", because
the total output voltage is in essentially two parts,
each of which is of half-wave nature. The. circuit
is normally known as the " conventional voltage
doubler .

Three possibilities exist for practical forms. A
voltage equal to about twice the peak A.C. value
of the transformer winding is present between
points A and C in Fig. 7a, whereas point B is at
the half-way voltage-point.

common and
uncommon

Earthing

Now the three basic practical possibilities
amount to the choice of whether we connect
A, B or C to chassis. If we connect A or C to
chassis, we have a true voltage doubler giving the
doubled D.C. output of positive or negative
polarity with respect to' chassis, respectively. Such
circuits are very conveniently used in small EHT
circuits for small oscilloscopes. An ordinary 350V
transformer winding will then deliver EHT
voltages up to 1,000 with the circuits of Fig. 7b
or 7d. The circuit of Fig. 7b delivers a D.C.
voltage negative to chassis, and would be fed to
the cathode of the cathode-ray tube, as indicated.
This enables the final anode of the tube to be
earthed, and thus the deflector plates to be
approximately earthed. In consequence, coupling
condensers from the timebase circuits and Y-
amplifier need only be of normal H.T. rating.

The circuit has the disadvantage of needing a
separate insulated heater winding for the cathode-
ray tube, as otherwise the full EHT voltage would
appear between heater and cathode, which would
cause breakdown!

The circuit of Fig. 7d gives a positive voltage to
chassis which would be applied to the final anode
of the CRT, 'the cathode being approximately
earthed. This circuit allows the CRT heater to
be run off the same heater supply as other valves
in the oscilloscope, but requires coupling-con-
densers of EHT-rating from the timebase and Y-
amplifiers. It is very often more convenient to
use this latter circuit, and Fig. 8 shows the power-
supply section of a miniature test-oscilloscope
which the author has designed and built. This
instrument has already given two years of trouble-
free service, and uses a practical form of the
circuit of Fig. 7d. It is at once evident from this
circuit, that the same rectifier circuit supplies H.T.
for the timebases and amplifiers as well as EHT
for the CRT. The positive EHT voltage is tapped
at the mid-point B to give the H.T. voltage. This
arrangement of supplying the single and the
double voltage output simultaneously is in
principle possible with any of these voltage
doubler circuits. a possibility seldom realised by
the average constructor. It is not even necessary
to have equal loading of the two possible out-
puts, or to have even anything approaching equal
loading. In such cases of umequal loading, as
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CRT final anode feed CRT final anode feed :’voiglag;:onlirtlggesbien tsézb:};ieﬁ
Chassis c e manner, if desired. It is
—;o merely necessary to ensure
= that the total sum current of
=L, 1oy 11,2\, the bleeders and loadings of
- B the various outputs does not
exceed the rectifier-circuit
. 3.\_/1 y- output current rating, and
—oB | - Chassls - that components of appro-
[ I priate voltage and current
t, v T—_L = 1/2V ratings are used throughout.
® = © In this manner, a vast variety
I | of rectifier circuits is seen to
A be possible, all based on this
CRT cathode feed CRT cathode feed simple fundamental voltage
Fig. 7b, ¢ and d—The three cmﬂnal{]\ode teeq ~ doubler.

ossible forms of a practical .
eoltage-doubler circuit. ?The vol- ARG I A GE
tages shown are ratios.) In Fig. 7c, where the mid-
. ) 1/v point is connected to chassis,
typified by Fig. 8, where the 2 the section positive to chassis
EHT load is only about 1mA can receive a high-current
and the H.T. load is some 3V rectifier and large reservoir
20mA, it is merely necessary —0B - < condenser, and be used as
to choose rectifiers of suitable .i. valve-H.T. supply, whereas
current ratings, and to choose + 11/2v the negative section can be
the size of the reservoir con- [T fitted with a low-rating recti-
densers appropriately. The Chassis fier and smaller reservoir

section with the higher load-
ing will receive the rectifier
of higher current rating and
the reservoir condenser of
higher capacity. Values are generally by no
means critical.

Two Supplies

It is an advantage of the “ positive ” circuit of
Fig. 7d, used in the practical example of Fig. 8,
that the “ mid-way H.T.” point is of the correct
polarity for use as valve-H.T. supply. With the

‘negative ” circuit of Fig. 7b the mid-way H.T.
is negatlve to chassis, and is thus unsuitable for
apphcatlon in a circuit such as Fig. 8. But the

. pioneering experimenter must remember that the
polarity is then just right for feeding the tran-
sistors in a transistorised oscilloscope, so that the
circuit of Fig. 7b would be useful for such cases.
A voltage bleeder will easily give the desired nega-
tive supply voltage level actually required by the
transistors to be used, and thus again the object of
running all circuits from a single rectifier assembly
is achieved. )

Two final points are to be remembered in con-
nection with this conventional voltage doubler and
its more unconventional applications. Firstly, great
care is required in connecting the electrolytics with
correct polarity, as on account of the more unusual
nature of these circuits, and consequent less
familiarity, the constructor is more liable to make
mistakes if he hurries his work. An incorrectly
" wired electrolytic invariably leads to a drastic short-

circuit in part or all of such a circuit. The second
point is, that the circuits are not by any means
limited to uses for oscilloscope EHT supplies; they
may be used for any circuits whatsoever needing
just the outputs available, and it is always possible
to conmect any number of voltage-bleeder chains
of resistors across the outputs to obtain any
number of intermediate voltages. The intermediate

CRT cathode fe

o

condenser, and supply nega-

—— tive grid-bias. Fig. 9 shows
a typical «circuit. If the
negative  circuit is  used

to supply grid-bias to sensitive amplifiers, it may,
however, be better to use a reservoir condenser

even larger than for the H.T. section, in
spite of the lewer loading, to avoid hum
being introduced and amplified at the grids

being biased. It is p1obably most economical not
to make C2 too large in Fig. 9, but to use a really
large capacity electrolytic for C3, where the
voltage is lower—a large-capacity electrolync of
such a voltage rating will be of reasonable price.

If the transformer winding has a tapping, an-
other useful circuit modification is possible, giving

(Continued on page 249)

CRT.
final ancde

Mains
transformer

HT+ 300V
to timebase
and

Y—-amplifier 4

+[16uF +][164F

Tso Tso

Chassis

cathode and
grid end

7

Fig. 8—The power supply used byTthe author in his
miniature cathode-ray oscilloscope.
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comonemon | TEST RETERS FOR EVERY PURPOSE & POCKET

CEIVERS. Fresh reiease of
these renowned sets, 14
valves, 6 wavebands, cover-
ing 500 Kcfs-32 Mc/s. Incor-
porate every possible re-
finement and have internal
A.C. malns pack for nominal
115/23) v. Thoroughly recon-
ditioned, immaculate in ap-
pearance, and In perfect
working order. ONLY £35
(add carriage 30/- and 50/~ de-
posit on returnable transit
case). 8.A.E, brings iliustra-
ted leaflet.

\IAR(‘()\I (l{. 100/8 COM-
T UNICATIONS RE-
Ll-l\ ER. Covers 60 Kc/s to
30 Mec/s. Compiete with all
valves, makers instruction
manual. and internal A.C.
g%wers unit for 200/250 volts.

TRANSIT CASES.

2,000 U P V. MODEIL TP-I0.
Reads . & D.C. Volts up to
1 D.C. Current to 500mA;
Resistance to 1 Meg; Capuci-
tance to 1p¥; Decibels from —20
to +36; Output jack for Audio
Measurements. Size 3tin. x 5in.

x 1Hn.
£3.10.4

20,000 O.P.V, LIODEL TP-5S,
Reads voltage up to 1,000; D.C.
at 20,000 ohms per volt and A.C.
at 10,000 o.p.v.: D.C. Current to
500mA : Resistance to 10 Megs.;
Capacitance to 0.1pF: Decibels
from to +36. Size 3tin. x
5iin. x 1%in.
£5.19.6

30,000 0.1\
000:

0 1,

d at 20, 000. 12 AmIs D.C.
Current: 60 Megs Resistance;
to +56 Dbs. Internal
buzzer short clrculL warning.
Size 3%,4ln. x 6%,in. x 280,

£8.19.6

o M(Ibl)l 1508, Volts
.C. at 30,000 D.P

tested before despatch. ONLY
£35 (carr. etc. 40/-). S.A.E.
for full detalls.

All New Stock, with leads. prods, and internal batteries.
service facilities. .

6 months’ guarantee backed by full —

Details S.A.E

AMPLIFIER TYPE A1413. Ex R.A.F. For normal A.C. Mains
use. 5Z4 Rectifications with 8V6 output. Input and output
%a,ck sockets, galn control, fully fused. 600 ohms ouéput trans-
ormer ea.sily changed for 3 ohms type. Standard rack mounting
size 19’ 7° x 6°, Used, good condition. ONLY 59/8 (carriage

/6)

AMER]CAN HALLICRAFTERS ¢ VOLT VIBRATOR

PACK. Output 300 volts D.C. at 170mA. Designed to run
Communications Receivers from 6 volt car battery. Size 8iin.
x 6}in. x 7in, Complete with 2 valves 6X5, and Instructions, in
rxég g;‘g) cartons. BRAND NEW & UNU3ED. ONLY 29/8 (carr.
etc.
12 VOLTS AMERICAN DYNAMOTORS. Dellver 220 volts at
100 mA. Size 5iin. x 3|1n diameter. Ideal for running Electric
Shaver etc, from Car battery. ONLY 32/19 (post 2/6).
B.C. 2 FIH&QUIA NCY MCETERS. The tamous American
crystal controlled. portable irequency measuring standard.
Coverage 125 Kc/s—20 Mec/s. With original calibration book.
Perfect order. Illustrated detatls on request. ONLY £16.

PCR COMMUNICATION RECEIVERS
Manufactured by Pye & Philips. One of the Army’s most
versatile and sensitive sets. RF stage and 2 of L.F., using 6
British 1.0, type valves, Large 180 degrees Illuminating and
Calibrated Dial. Flywheel Tuning with locking device.
Aerial Trimmer. Tone and Vol. Controls. Band Switch from
panel jacks tor speaker or phones. In black metal case, size
17in. L x 8in. H x 10in. D, Model PCR covers 6-18 M¢/s. 200-550
metres and 850-2,000 metres and has internal 5-in. speaker.
REME reconditioned as new. £6.19.8. Model PCIR2 has
similar L & M waveband coverage. Short wave 6-22 Mc/s,
but no speaker. Used but excellent condjtion £5.19.8. Every
receiver aerial tested betore des. Add 10/6 carr. all models.
Designed to operate from bulky EXTERNAL power supply,
but any set can be fitted with BRAND NEW COMPONENTS
INTERNAL PACK for 200/250 v. A.C. at extra cost of £2.

S.A.E. FOR ILLUSTRATED LEAFLET

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Diesigned by the techni-
cal staff of Practical
Wireless; easy to build.
using printed circuit
and 1st Grade Matched
I'ransistors and Diode.
Full Medium and Long
Wave coverage to inter-
nal speakcrs. All parts
sold separately (new
components only) en-
abling you to buy as re-
quired and full detailed
price list will be sent on
request. Constructional details 1/6
Newly designed OSMOR Cablner. and reduced price. TOTA
COST INCLUDING BATTERY AND CABINET NOW  £8.10. C.
“P.W. TROUBADOUR 7 Parts List, S.AF.

THE “GOOD GOMPANION”
BLE anc

THE F 31 PO A

GNED FoRr l‘lll HORMI CON L
* 50 mIW oulput, % & transistors and 2 diodes. % Full Medium
and Long Wave coverage. % Quality speaker. % Pre-aligned
LF.T.’s. % Brilllanlly styied 2 tone cabinet. size 11 x 8 x dins.
% Very fine tuning with calibrated dial. « Latest printed circuit.
% Internal high gain aerial with car acrial socket, % Easy to
tollow construction data (available separately 3/6).

All parts sold scparately £9 I9 6
Total Cost.

and full illustrated details
will be sent on request.

MARK II VERSION using transfilters, thereby saving aliznment
problems—SAME PRICE.

With alternative luxury cabinet using 7 x din. qpez\ker £10.19.8.
Either type, plus 5/- post and ins. (Battery 3/6 extra.)

TADIO YET
ORI

“POCKET 4"
TRANSISTOR RECEIVER

Uses miniature speaker,
tuning condenser, and volume
control, Built-in aerial makes
unit efficient and portable. ldeal
ior the beginner. Full medium
wave coveraze. All components
and case for only 42/6 (p. & p. 2/6).
Ten-page constructional book
tree with parts or separately 1/€.
S.ALE. tor parts [rice list.

proper

HARRIS ELECTRONICS

(LONDON) LTD

138 Gray's Inn Road, London, W.C.I
{Phone TERminus 7937)

Piease inciude carriage costs on All items,
(Open untit 1 p.m. Saturdays), we are 2 mins. fram High Holborn
(Chancery Lane Station) and 5 mins. bv bus frem King's Cross.
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IT'S NEwh

THE “NORPAK"”
MAINS POWER PAGK

KIT
FOR TRANSISTOR
RADIOS

¥ We are delighted at the

¥ response and enthusiasm
of readers to this fine new
kit,

Saves battery costs, boosts
and greatly extends life
of old batteries.

case. Assembled in an hour. | cabinet with ferrite aerial.

ANNOUNCING !
P.W. “MERCURY” 6
PRINTED CIRCUIT VERSION

£9.10.0
Pilus 2/6 P.P. !
All parts required | @ High @ Internai

This exciting new Transistor Superhet
Miniature Size—4 x 2 x 1#in. | gives superb performance on a 7 x 4in.
In ateractive two-tone plastic | speaker housed in attractive two-tone

July, 1962

LATEST VERSION !!
p P.W. 6-TRANSISTOR (&

Medium and Long Wave Pocket Superhet

THE CONTINUED POPULARITY OF THiIS FAMOUS ]
SET IS PROOF OF ITS VERY HIGH QUALITY AND
FINE PERFORMANCE

® 250 mW Push-Pull
Qutput on 2fin.
P.M. Speaker, %

@ Printed Circuit,

@ Guaranteed first
grade Miniature
Components,

Ferrite Rod Aerial,

£8.10.0 %,

All parts
required

Normal output 9 v. 100 mA. | For both of these fine kits every item down to the last nut and bolt is supplied together with detailed &

{Adjustable) Full Mains Trans- | building plans. All parts sold separately.

PAY AS YOU BUILD SCHEME

former. Full wave germanium

Send 116 for Buildings Plans (FREE with Kit). B

diodes.
Complete Kit with Plans

35/~ pius 116 PP,
(Ready assemblied 45/<),

NORCOL LTD

Cartridge fuse. | s N O EXTRA COST the above Kits may be bought in 3 complete stages of 56/8 (“PW” &) or
63/4 (“Mercury” 6) each plus 176 P.P. (state A, B, or C),

ALIGNMENT SERVICE

Wae Offer a very comprehensive service for both the above versions, including Fault
Finding, at reasonable charges (write for details).

WE GUARANTEE TO
MAKE YOUR SET WORK

147 LONDON RD., YORKTOWN,
CAMBERLEY, SURREY  &7%caicr 22700

JACKSON @

the big nama in PRECISION components

Precision built radio components are an im-
portant contribution to the radio and
communications industry. Be sure of the best
and buy Jackson Precision Built Components.

“DILEMIN?”
CONDENSERS

These miniature solid di-
electric condensers are only
1” square. The 1" dia.
spindleprojects " from
the Front Plate. Low
loss construction pro-
vides Power Factor
better than .00l.

W ] Werite for literature.

JACKSON BROS. (Lonpon) LTD.
(Dept. P.W.) KINGSWAY-WADDON, SURREY
Phone: Croydon 2754-5 Grams: Walfico, Souphone, London

SPEGIAL FOR THE “HAMS”
RADIOSTATION (77

Hlustrated

% inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLE
ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W4

British & Foreign
Patents, Registered
Designs, etc.

Telephones:

Telegrams:
MACaulay 4272-310) © “SOLJOINT, LONDON, S.W.4."
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bias-supply of far better
O stability. Fig. 10 shows a
HT+ 300V typical example of a circuit
possibility for a 300V trans-
former winding tapped at
250V 250V which is very com-
mon. Using it connected
in the opposite sense to usual.
so that the 250V tapping rep-
Chassis resents only 50V (this will be
clear from Fig. 10y, a 300V
Cll c2 -]- ; WA A.C. input results for t('l:qe H.T.
1pF 1pF +|c3 section, and a 50V A.C. input
NS 3 E_: for the bias section.
1™ Grid
2w bias The Conventional Full-wave Rec-
} N tifier Circuit

Fig. 9 (above)—A use of the voltage-doubler circuit for generating
(The component vaiues in this

independent H.T. and bias supplies.
diagram are approximate.)

Fig. 10 (below)—A variation of the circuit of Fig. 9
to achieve lower grid bias voltage.

% Heaters

COMmEn HI+ 400V

AC.
mains

50V
¥ Chassis

300V

/

Mains

L Ll =
transformer

Grid

bias
] l —ve
‘

e oa—
(Continued from page 246)
deliberately unequal voltage outputs for the two
halves of the * voltage doubler™ right from the
start. The smaller output would be polarised
negative, to give the grid bias, which is normally
required at lower voltage than H.T. This could
avoid the need for bleeders altogther, and gives a

e

é 17T
D Crassis

Fig. 11—A conventional full-wave H.T. rectifier
circuit (fundamental positive full-wave circuit).

AC.
mains

HI+

VO

Output

HT—
O

Fig. 11 shows the conven-
tional full-wave rectifier circuit,
extremely common in the H.T.
supplies of domestic receivers.
It is at once seen that the
development from 1the simple

half-wave circuit to the full-wave circuit of

Fig. 12 is closely analogous to the develop-
ment  from the simple half-wave circuit to
the voliage doubler, with one important dif-

ference. Whereas the voltage doubler used two
rectificrs of opposite polarity on a single trans-
former winding, the full-wave circuit uses two
rectifiers of t/ie same polarity fed from a pair of
transformer windings of opposire polarity. The two
half-wave rectifiers of equal polarity feed the
same single common D.C. output, alternately
from alternate transformer windings on alternate
half cycles of the A.C. inputs. The inter-
connection of the two basic half-wave circuits
here involved is required to be such that a pair of
ends of respectively opposite polarity of the two
transformer windings must be connected together.
I'he pair of transformer windings thus degenerate
to a centre-tupped winding of twice the voltage.
as is familiar 1n radio mains transformers.

But, to emphasise the principle of the circuit, it
1s perfectly possible to use two separate wincings.
zven on separate transformers, for the same full-
wave rectifier circuit. Thus the circuit of Fiz. 12

—f——— X
AC.
mains
—— HT+
| O
+ +
— Output
? Chassis i
Y assis
70005

Fig. 12—This circuit gives a performance identica!

to that of Fig. |1 but uses two separate windings

(on two separate transformers even) instead of a
single, centre-tapped transformer.
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is identical in performance to that of Fig. 11, and
may be used by a constructor having a pair of
transformers with untapped windings in his junk-
box, and not wishing to purchase an extra con-
ventional transformer.

Windings

It must be stressed that the two transformer
windings in the conventional full-wave rectifier
circuits must be of identical voltage. If the voltages
differ, the loading of the two rectifiers will be
unequal to an extent proportional to the voltage
inequality, in particular at the higher output cur-
rents. A voltage difference of only some 10% to
20% could suffice in many cases for the rectifier
connected to the higher voltage to take virtually
all of the load, and the other rectifier to idle. This
could lead to severe overload of the one rectifier
and transformer. Thus it is important in Fig. 11
that the tap be a true centre-tap (which is normally
ensured by the transformer manufacturer), and
that the windings of the transformers in Fig. 12
have identical voltages.

I‘
AL, |. § Chassls
7 -Q
o | g
= —|—ve DCQ
I. Output
I _—

Fig. 13 (above}—A fundamental negative full-wave
rectifier Circuit.

Fig. 14 (below)—A collector voitage power supply
for a pocket transistor radio (a mains adaptor)
using a negative full -wave rectifier circuit.

50 50 =4+5volts

AC.
mains

Lot

transformer

Phasing

Furthermore, it is important to observe proper
relative polarities for the transformer windings in
the circuit of Fig. 12. Proper polarity exists when
an A.C. voltmeter connected between points X and
Y in Fig. 12 reads twice the voltage of a
single winding. Incorrect polarity exists when
the voltmeter reads zero or almost zero under these
circumstances; one of the transformer windings
should then be reversed.

A circuit running with incorrect polarity func-
tions here simply as a pair of simple half-wave
circuits in parallel, and is thus equivalent to a

July, 1962

single half-wave circuit of twice the current rating
without giving the benefits of the better smoothing
and regulation of the full-wave circuit. No
damage is likely from incorrect relative polarity,
merely a loss of efficiency, as both rectifiers then
conduct on the same half-cycles, and both block on
the others, instead of conducting alternately. In-
correct relative polarity is also manifest by the
output voltage rest-ripple being at mains fre-
quency instead of at twice the mains frequency
characteristic of a properly-operating full-wave
circuit. This is the main reason for the poorer
relative smoothing and regulation of the half-wave

+ve

14

Centre
voltage

(rmid—point)
+

AC. LY
mains (.

Fig, 15—A fullswave voltage-doubler circuit.

circuit compared with the full-wave circuit, as in
the latter the smoothing condensers receive rein-
forcement current from the rectifiers at twice the
frequency of the half-wave circuit, i.e., once each
half cycle of A.C. input instead of once each full
cycle. Thus, for the same size of smoothing com-
ponents, the full-wave circuit has at least twice as
good smoothing as the half-wave circuit, or,
accordingly, smaller components may be used for
achieving the same degree of smoothing.

The Inverse Full-wave Circuit

Most constructors are possibly not aware of
the fact that the conventional full-wave
rectifier circuit of Fig. 11 represents only one
of several possibilities, namely the fundamenral
positive circuit. Fig. 13 shows the corresponding
fundamental negative circuit, obtained by simple
reversal of both rectifiers and appropriate reversal
of the polarity of the smoothing electrolytics. This
circuit is so very unfamiliar because it has little
practical use for valve circuits, yet it is likely to
receive increasing favour for mains-adaptors for
running transistor sets. For such purposes it forms
the natural counterpart of the positive valve
circuit, transistors of pnp-type requiring negative
collector voltages. Fig 14 shows a typical col-
lector-voltage power-supply unit as built’ by the
author for operating his pocket transistor super-
het from the mains at home. Use is made of a
normal 6-3V heater transformer with centre-tap,
and two small germanium diodes in the funda-
mental negative full-wave rectifier circuit. The fact
that this circuit is at the low voltage level required
by transistors is a mere matter of detail; using
components of appropriate voltage and current
ratings, the same circuit functions with -valve or
metal rectifiers at any desired voltage.

(Continued on page 258)
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SURBITON PARK RADI0 LTD

for POST HASTE—POST FREE SERVICE

JASON F.M. TUNER KITS

Complete with valves ...,

Deposu 27/8 and 6 monthly 000 1.1.
PMT8 Complete leas power ,o.....00.0uss 5
Deposit 31/6 and 6 monthly 21.4.4
FMT2 Complete with power .. £9.15.0
Deposit 89/~ and 6 month . 2£21.8.4
FMT3 Compiete less power ...... . 89128
Deposit 38/6 and 6 monthly . 1.9,
FMT3 Complete with power ,.,.,. . £12.0.0
Deposit 48/- and 8 monthly o £1.6.8

Powoer Pack Kit ready drilied chaasis .. 821
The lnstruction book is included in ali the above kits, but otherwise ia 2/6
JTV/2 Bwitched TV sound, powered , .
posit 60/- and 12 monthiy ,
Meroury 2 as nbove lesa power _,
Deposit 43/- and 8 month
The instruction book ls agaln included,
REQUIRED CHANNELS MUST BEN!%%ECIFIED FOR ALL SWITCHED

Marriott Tape Heads, 4 track R/PH and erase with mounting
plate for Coliaro Deck.,...........PAIR COMPLETE £4.4.0
List price for set is £8.14.0.
2 Traok R/PB only, with mouniing bracket for Studlo deck, ldeal
for third head position, ,, 21.7.6

F.M. TUNERS

ARMSTRONG RADIO CHASSIS
T4B VHT Tuner, selt powered
Deposit £4.8.0 and 12 monthiy .,
8T/8 Mk.2 A)l/l'M Tuner, powered .,
Deposit £5.16.0 and 12 monthi
AF208 AM/FM Radio chassis, bass and treble con!
Single ended output stage ,,.,..
Deposit £4,18.0 and 12 monthly,,
Jubilee Mk.2 AM/FM Radio chaesis with push-pull output stage
Deposit £8.2.0 and 12 monthiy ,, ., cess $2.4.11
Stereo 55 AM/I'M Radio chassis, single ended output suge, on
both channeis. Separate tone and volume ,,
Deyosit £6.15.0 and 12 monthly.....,...
Stereo 12 Mk.2 AM/FM Rad10 chassis, Puah-puu on both chunnels,
separate controis
Deposit £9.0.0 and 12 u.lonthl)
Individual leafiets giving fulidescription and

Marriott T&pe Heads, 4 Track Type L/RP5/7 and L/ES/9, k/PB
and Erase with mounting bracket for Btudio Deck.
PAIR COMPLETE ......... cieeeeneee.  £440
Marriott list price is £8.14.0, with brackets.
Marriott, 2 Track Type DR/RP{1 R/PB only, with mounting
"bracket for Studio Deck.  Ideal $rd head., .. ..... .. 8178
M.8.8, 2 Track Type DR1 and DEL R/PB and Erase.  Hota
only. £1.2.6 pair.

=

ALL THE ABOVE IIEADS ARE BRAND NEW, OBTAINED DIRECT FROM MANUFACTURERS.

MARTIN BRECORDAKITS

‘Wae are able to offer for the first time, & proprietary range of Recorders in klt or assembled form. This enabies you to take advantage of mass production
techniques and prices, should you wish to assemble yourself. The components used are the tinest available. with BVA valves, and the decks are the latest
having all the improvements B.3.R. and Collare make from time to time, beads, etc. The amplitiers are packed in special cartons with instructioms
which enable anyone to build. We are confident you will find these Recorders very good value, they have been built up to a standard and not down to a pﬂee

B.S.R. TD3 Monardeok, latest model 5}in. spools,,,, LCABH  £9.8.0
Hire purchase depo-it £1.19.0 and 6 monthly, . . £1.8.4
Tapé Amphﬂer for B.3,R. deck, printed circuit ready wnred wlth
3, ECL82, EM86 and EZ#1. Coniplete with all pluga
sockezs, panels, knobs, ete. The whole amplifier mounts on
to the deck, making a self-contained upit.. CABH PRICE  £8.8.0

Hire purchase deposlt o
The above d | B
upe agssembled and oested for., v.o..CABH PRICE 225.0.0
re purchase deposit £5.0.0 and 12 monthly , ... 21.16.8
Collaro smm Deok. Very latest mnodel 3 speeds . £12.10.0
re purchase deposit £2.10.0 and 8 monthly, 21.7.8
Tape Amphﬂtr tor 8tudio Deck, with ready wired prmwd circuit,
control and input panels, mmaina and output trans., com-
plete with knobs, plans, screws, etc., EF88, ECC83, EM8&4,
EZ81, 0A81 and 2 EL84, 3 watts output. Magiceye, Radio
and Mic, inputs. BX L/8 socket. Tone control. Can be
used as an amplifier COMPLETE CASH 211.11.0
Hire purchase deposit 22! 7.0 and X monhbly. ieieerese. £1.5.8

Cabinet for above including 9 x 5in. speaker 0000RRAG £.0
Total kit as above.,.......... CARH £2D ( 0
Hire purchase dcposlt £6.0,0 and 12 wonthly, ..., £2.5.2
We can supply the above recorder, compleu* with '.s.pe
and Mic,in a DE LUXE cabinet, assembled for..,,..., £35
THI8 MABHI\F I3 LISTED £41.0.0 BY MAKERS AND 13'a VEKY
G UY.
Hire purchase deposit £7,0,0 and 12 monthly.......... £211L4
Tape Pre-amplifier, for recording and playback, as above less
output stage, with power supplies.,
Hire purchase deposit £1,14,0 .nd § moun
Miorophone for the above recorders, Acos MIC 40, .
Synohrotaps  Bin. 6001t. 15/~ 5in.  900ft. 18/8
Finest 5}in.  850ft. 19/6 S 1200ft. 22/8
Boxed 7in.  1200ft. 22/8 7in.  18001t, 32/6
Tape Recorder Speaker Cabinet, cm;imr, 20 x 10in. Hlgh class finigh
11

in twostone Grey “Vynair”,, .., 22,15.0

With 9 x 5in. high Hux speaker 4.0.0
BM3 Crystal Microphone, with table stand, and onjoty uth;h,

black and chrome tinish, supplieil complete with neck

band, and input lead. VERY GOOD VALUE . £2.100
DX29 Dynamic Moving Coil, with desk stand,.,....... £3.10.0

GRAMOPHONE EQUIPMENT

B4.R, UAl4 TCB/H cartridge, ,
Hire purchue deposit £1.11.0 ‘and u monthly 0
Garrard "Autoullm 67/2 cartridge ,
purchase deposlt ll 146 and & mnnthly vesssenses £1.6.8

Philips AGIOIG New semi-auto player , .
Hire purchase depoait £2.15.0 nnd 8 monthly

REGENCY

Reslstors 2/8, Controls 8/-, Coudensers 15/-, Knobs 2/6, Station dial 5/6,
Jackson gang 8/-, Muilard OC45 10/« each. OC7: Matched pair 18/, OATL
3/-. Battery 1/~. Wave change switch 2/6. Repanco TT49, TT45, TT48, all
5/- each, FR2 12/8, KFCL £/8, 7 x 4inch speaker 17/8 Groupboard 1/3.
Complete kit (lees cabinet) £6.10,0.

TRANSISTORS

m ARD HAVE REDUCED THE PRICE OF MANY TYPES TO
4 11/-, OC43 10/-, OC70 8/8, OC71 6/8, OC72 8/-, OCT5 8/, OCT6 8/-
OL7S 8/-, OC81 8/-, ABOVE ARE THEIR NEW LIST PRICES, WHY
BUY SURPLUS? MATCHED PAIRS ONLY. Mullard QC72 at 16/« pair.

OSMOR PRINTED CIRCUIT VERSION

Osmor Rod Aerial, 8/6. LF.T.'s and QOsc. Coils, 22f-, Osmor Driver,
8/3. Osmor Output, 8/-, Bet transistors and diode, 43/-. J.B. Gang,
12/8. Trimmers, 1/3 ca, Set condensers, 15/-. Set resistors, §/-. Ardente
volume control, 8/-, 8witch, 3/6. Speaker, 17/10, Hardware 4/-, Printed
circuit, 7/6. New case dial and knob, 12/6, Battery PP4, 8/~, Leaflet giving
full illustrated details, 1/6,

ALL THE ABOVE COMPONENTS IF PURCHASED AT ONE TIME, £8.10.0
Oswor undertake to align this receiver for 10f-, Modification kit, 1(/-.

“WEYRAD"”

WEYMOUTH RADIO 6 Transistor Buperhet using the P50 colls, as tley
advertise in this journal. P30/1AC Osc. Coil, 5/4. P50/2CC lst and 2nd
L.F.T.s, 5/7 ea, P50/3CC 3rd L.F.T., 6/-. RA2W Rod Aerial, 12/6. L¥DT4
Driver, 8/6. PCA1 Printed Circuit, 9/6. Instruction Book, 2/-. Set Resistcrs,
6. VoL Control D.P,, 5/8, Bet (A)ndensers, 20f« J.B. Gmng 12/6. Beehive
Trimmers, 1/3 ea. W/C, 3/8, Dial and Knob, 5/8. Battery PP11, 5/8. 0A8L
8/v. Bet MULLARD transistors, 53/86. Car Aerial Coupliag Coil, 1/~

Teansistor Cabinet, in two tone “Vynair’” 10 x 6 x 3}in., for 7 x 4in.
L/S. ldeal for REGENCY and WEYMOUTI! circults etc. £1.12.8

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Establishad 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.
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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

ROD AERIAL—RA2W
6in. long, 3 in. diameter, connections to tags

on Coiis. For 208 pF tuning capacity ... ... 12/8

Car Acrial coupling Coil 1/-

OSCILLATOR COIL—P50/1AC

M.W. covered with 176 pF tunlng capacnty

L.W. by extra padder ... . 5/4

I.F. TRANSFORMERS

1st and 2nd Stage—P50/2CC ... . 5/1
(2 required)

3rd Stage—P50/3CC .. 8/-

DRIVER TRANSFORMER—LFDT4
redesigned to reduce size and improve perform-

ance. Six spills for mounting and connections 9/6
PRINTED CIRCUIT—PCAI
Size 2% in. x 8V4in. Ready drilled and printed with component positions ... v 8/6
CONSTRUCTOR’S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/
TRANSISTOR A.F. AMPLIFIER TYPE AF.1—LOW IMPEDANCE [NPUT, 500mW OUTPUT.
MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH VOLUME CONTROL ... . ... 63/6

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

TRANSISTORS AND DIODES PRACTICAL WIRELESS POCKET TRAN-

A set of Transistors comprising | OC44, 2 OC45, | OCBID, |[SISTOR SUPERHET. The New Yersion in
2 OCBI, 3776, set. a re-designed Cabinet with Carrying Strap.

OC73  16/-0C75 8/. OCP7| 28/, OA79 3/9 Red Components Price List: Coil Set {Osc. and 3 I.F."s),
Transistors |OC77  12/-|Matched Prs. |OABI 2’6 Spot 3/6 '22/«; Driver Transformer, Type PW/DT, 8/3;
OC35 18/-|0C78 87-2xOC72 16/-(OA85 3. White Output Transformer, Type PW/OT, 8'-; Ferrite
[ALPHAL .0C3c 21160CBI  8-2xOC78 16-J0A9] 3/ Spot  5/- Rod Aerial, Type PW/IR, 8/6; Printed Cirevie
OC44 6/-|OCB84 8/6|Diodes OA9S5 376 GEX34 3/-|Board, 7/6; 2 Gang Capacitor, Type “00", 12/6;
OC45 6'-|OCI70 9/6/0AS 6/-ISundry types GEX35  3'-| Volume Control, Type V.C. 1545, 8/-; Switch,
OC70  6'6/OCI71 1076/OAI0 BI-IPXAIOZ 4/- XD20l  If-|3/6; Hardware (Screws, nuts, washers, spacers,
OC7i 5/.|OC201 31/-[OA70 3-IGECSI battery clips, cable cradles, cable studs, cable
[elerp) 8/-l10C202 26/-I0A73 3.l Audio 376 strapping), 4/«; Transistors Type YC (Set of 6).

Xtal Diode Type GD9, 43/.;
Speaker: Case, 12/6; Capacltors I5/-; Resistors,

Our 1962 Catalogue is now available. Please { (5., Trimmers, T
| ype MT31/4A (3 requlred) 3/9
|962 send I/~ in stamps for your copy. Trade Constructional Leaflet and “Blown- -up” Circuit

CATALOGUE Catalogue also .available for wh.ich, please Diagram. PRICE FOR THE COMPLETE KIT

attach your business letter heading. £7.19.6.
REPANCO TT46 Push-Pull outputtrans- Garrard GCSI0 34/6, Gar-
CHI, 25 millihenry choke, All components former to a 3 ohm speaker rard EV26 37/8, Philips
wound on Ferrite Core with for 5/- each. TT47 Driver trans- AG3016 21/-, Philips AG3063
wire ends, 2/6. P ical Wirel former, for single ended out- 30/-, Ronette for Collaro
REPANCO MINIATURE GEXSIA A put stage, matching to a Studio P, T and O, 39/9,
DOUng TUI;JEDSSI.F. “ REGENCY” 3.5 ohm speakerl', 5/- each.
TRANSFORMERS, 4 to TT49 L.F. coupling trans-
475 kefs, boxed with circuit and former, 5/- each. [ESEs) HANVER &
6’9 each. “INTERNATIONAL PICK-UP CARTRIDGES. Baseboard cut suitable for a
REPANCO NEW RANGE |sHORT WAVE TWO™| BSR TC3H 29/9, BSR TC8M BSR UAI4, available in red,
OF MINIATURE TRAN- 29/9, BSR TC8S 45/l. Acos turquoise, grey, and black/
SISTOR TRANSFORMERS, in stock, send for detailed] GP67/1 23/9, Acos GP67/2 yellow, 63/- each. Amplifier
Zin. x gin, x gin.  TT45 price list, 23/9, Acos 73/) 32’6, Garrard and Loudspeaker to suit
Driver Transformer 5/- each. GC 23/3, Garrard GC8 20’3, above, 75/-,

TERMS: Cash with Order or C.O.D.
=t it = Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel

103 LEEDS TERRAGE Post charges 2., Please include

sufficient postage with your order.
Minimum C.0.D. fees and postage

WINTOUN STREET 3/6. These Postal Rates apply to

.K. only. For full terms of business

see inside cover of catalogue. Perso-

LEEDS 7 nal shoppers 9 a.m. to 5 p.m. Mon. to
Friday, Saturday 10 a.m. to | p.m.
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NEW OSCILLOSCOPE

A NEW oscilloscope has recently been put on

the market by Dartronic Limited, and is sell-
ing at £67. It operates from a mains supply of
110-120/200-250V.

The bandwidth of the main Y-amplifier covers
D.C. to 10Mc/s and is adjusted for optimum pulse
response with no overshoot. Interpolation between
the timebase sweep speeds is provided by an
uncalibrated continuously variable control.

The display is a 3in. helical PDA cathode-ray
tube operated at 3-5kV, which provides a very
bright and sharply defined trace at all sweep
speeds.

An efficient convection cooling system ensures
that the instrument does not run hot even under
continuous operating conditions.

The panel controls include brilliance, focus
astigmatism, Y-shift, X-shift, input sensitivity
selector, A.C. or D.C. Y input selector, mains
on/off, etc.

Dartronic Limited, 3-7 Windmill Lane, London,
E.[5, are the makers of this oscilloscope.

NEW [5W SOLDERING IRON

15W mains-operated soldering iron, only 8iin.

long and weighing 30zs has been added to

the AEI range. It is available for operation from
200/220V and 220/240V, and costs 23s. 4d.

The chromium copper bit is only tin. in diameter

and the stem cnly %in. in diameter. The iron is,

PRACTICAL WIRELESS 253

therefore, particularly suitable for use in confined
spaces and for soldering to miniature components
liable to be damaged by the application of too
much heat. The iron heats to working temperature
in 14 minutes.

[t is fitted with a removable hook so that it can
be hung in a convenient place when not in use
and a 6ft length of threce-core flex is supplied with
each iron.

The new 15W Solon

iron is on sale at all

general electrical and hardware stockists, and is
marketed by Distribution Equipment Sales Depart-
145 Charing Cross

ment, AEl Cable Division,
Road, London, W.C.2.

The Dartronic oscilloscope.

LOW-PRICE DIAMOND STYLUS

A NEW system of manufacturing and handling

diamond styli now permits Dansette Products
Ltd. to market a diamond stylus for record players
for 12s. 6d.

The new manufacturing process reduces the
number of operations because new automatic
grinding and polishing methods have superseded
hand polishing, This allows manufacture to closer
tolerances.

J. & A. Margolin Ltd., Plus-a-Gram House, 112-
116 Old Street, London, E.C.1.

s e

e o a0

AEl’'s new I5W soldering iron.
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NEW STYLED METER

’1‘0 meet the demand for a large

scale meter with a modern
appearance, the Taylor Model 70
has been introduced. The meter
has a nominal scale length of 63in.
and the dial is designed to provide
maximum viewing distance. The
open styling of the moulding pro-
vides *“shadowless * readings and
enables several combinations of
arcs and scale calibrations to be
incorporated. Despite the long
scale length, the meter movement
“ housing ” has a diameter of only

in.

The Model 70 is fitted with a
centre pole moving coil movement
but moving iron meters can also
be supplied.

Taylor Electrical Instruments ;
Ltd.,, Montrose Avenue, Slough, -
Buckinghamshire. The Grundig TK.23 4-track tape recorder.

NEW 4-TRACK TAPE RECORDER

NEW four-track tape recorder—the TK.23—

has recently been announced by Grundig
(Great Britain) Limited. Although basically follow-
ing the design of its twin-track counterpart, the
TK.14, several new features have been incorp-
orated. The TK.23 is a single speed machine
operating at 37}in.ﬁsec. There is a temporary stop
that can be locked in the stop position and
quickly released in a single operation, and an auto-
matic stop, the metal foils on the end of the tape
causing a solenoid to be energised, releasing the
start or fast wind buttons.

There are facilities for superimposition, syn-
chronised superimposition and mixing. A digital
position indicator and a magic eye recording
level control are fitted.

The valve line up of the recorder is EF86,
ECC81, EL95, EMS84. An additional valve,
reduces the hum and noise figures to a low level

Above—A new-styled meter from Taylor Electrical and provides the extra gain required by the input
Instruments Ltd. mixing controls. The frequency response is level
from 60c/s to 12kc/s and the signal to noise ratio

Below—These Oryx. wire 'stripper tweezers are is 47dB. ) .
marketed by W. Greenwood Electronics Ltd. The price of the TK.23 complete is 45 guineas,

which includes a Grundig moving coil microphone.

The recorder is made by Grundig (Grear Britain)

g.imited, 40 Newlands Park, Sydenham, London,
E.26.

WIRE STRIPPER TWEEZERS

LOW voltage wire stripper tweezers have been
developed by Oryx to meet the need for
speedy and efficient stripping of wire insulation
such as PVC, nylon, rubber and thermoplastics.
The instrument accommodates wires of up to
$in. (3mm) diameter and operates at a temperature
of 250°C. Each limb of the tweezer has a min-
iature heating element with a total consumption of
12W at 6V.

The instrument is manufactured by Oryx Elec-
trical Laboratories Ltd., and is being marketed by
W. Greenwood Electronic Lid., 677 Finchley
Road, London, N.W.2.
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1. 3-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE
ROD and 2 GERMANIUM DIODES. The only 3-transistor radio available at
the price. Build it in 1 evening! Tunable over M/L waves. Complete w.th
easy-to-follow instructions and ali components (less batteries obtainable
anywhere 1/3). 27/6. P. & I. 2/6 (All parts available separately.)

. LINE E.H.T. TRANSFORMERS. Built-in line width control. 14kV. Scan coil

9011, deflection on ferrite yokes. Frame O.P. transformer pi. 18kV smoothing

condenser, suitable for 14in,, 17in. or 21m. tubes. With circnit diagram 29)6

plus 4/6 P. & P. Buitable Focus Magnet (state tube), 10/- plus 3/

OSCILLOSCOPE for D.C. and A.C. APPLICATIONS TDush-pull X ampllﬂer,

Fly-back suppression; Internal Time-base Rcan Wave form available for

external use: pulse output available for checking TV line O/P Transformers,

etc. Provision for external—i/P and C.R.T. Brightncss Medulation. A.C.

mains 200/250 v., £18.18.0. I'. & P. 8/- or £4.13.0 deposit, plus P & P. 8/- and

12 monthly payments of 26/8. FULL 12 MONTH® GUARANTEE

INCLUDING VALVEB and TUBE.

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

calibrated in A.C./D.C. volts, ohms and milliamps. Voltage range A.C./D.C,

0-50, 0-100, 0-250, 0-500. Mitliampe 0-10, 0-100. Ohms ranges 0-10,000,

0-100,000 24/8, I". & P. 2/-. Wiring diagram 1/-, free with parta.

CHANNEL TUNER. Will tunc to alt Band I and Band 1] stationa. Complete

with P.(.(".84 and P.C.F.B0 valves (in series) I.F. 16-19 or 33-38. Can be

modified ag an acrial converter (instructions rupplied), 32/6, plun 4/- P. & P.

HEATER TRANSFORMER to suit above, 200-250 v., 8/-, plus 2/- P. & P.

STAAR 45, 9 VOLT BATTERY RECORD PLAYER. Complete with pisk-

up and deck. A completely portable record player. Head is protected by

a plastic dome, with a brugh which cleans the stylus as it riees into playing

position. 45 r.p.m, Automatic on-off awitch, governed 9 v. motor, attractive

2 tone grey finish, £2.14.68, P. & P. 2/6.

TRANSISTORISED AMPLIFIER can be nsed with the STAAR 45, ontput

] watt. Bize 4} x 2]in., printed circuit, tone and volume controls, 4 transistara

By altering 2 resistors, 2 watt output can be obtained. Push-pull output,

complete with 3in. moving coil speaker. Built and tested, 498/6, P. & P. 2/~

SIGNAL GENERATORS. Cash £7.5.0 or 30/ deposit and 6 montaly

payments of 21/8, P. & P. 5/6. Coverage 100 kc/s to 100 Me/s on funda-

mentals and 100 Mc/s to 200 Mc/s on harmonics. Case 10 x 64 x 5jin.

Three miniature valves and Metal Rectifier. A.C. mains 200/250 v. Infer-

nal modulation of 400 ¢.p.s. to a depth of 30 per cent. Moduiated or

unmodulated R.F. output continuously variable 100 millivolrs, C.W. and
mod. switch, variable A.F., output. Magic eye as output indicator. Accurscy

+ 2 per cent.

33

&

£

&P

&

£

10. BIGNAL GENERATORS. Cash £55.0, P. & P, §/6. Coverage 120 kc/n
to 84 Mc/s. Case 10 x ] x 4}in. Rize of Scale 64 x 3iin, 2 valves and
rectifier. A.C. mains 230-250 v. Internal meodulation of 400 c.p.s. to a
depth of 30 per cent, modulated or unmodulated R.F. output continuously
variable 100 mllllvoltu C.W. and mod awitch variable A.F, output and
moving coil output meter. Accuracy 4 2 per cent.

11. CHANNEL TUNER LF, 16-19 Mc/s. Continuously tunable from 174-216
Mc/a. Valves required—PCF80 and PCC84 (in series), Cover BBC and
ITA ranges. Also [‘ohce, Fire and Taxis, etc. Brand new by famous maker,
10/-, P. & P.

12. 8-watt PUSH.PULL 5 VALVE AMPLIFIER, A.C. mains 200-250 v,

Bize 10} x 61 x 2}in. 5 valves. For uge with all makes and types of pick-up

and mike. Nekative fced back. Two inputs, mike and gram. and controls

for same. Scparate controls for Baes and ’Ircl-le lift. Response flat from

40 cyeles to 15 kefs. 2 db down to 20 kc/s. Qutput 8 watts at 5 per

cent total distortion. Noise level 40 db down all hum. Qutput transformer

tapped for 3 and 15 ohms speech coils. For use with 8td. or I.P. records
mumcdl instruments such as guitars, etc. Suitable for small halls, £3.19.8,

P. & P. 6/-. Crystal mike to swt 15/-, P. & P. 2/-. 8in. I’.M, Speaker to

suit 12/6 P, & P 2/-,

13. B S.R, MONARCH UAS8 WITH FULL-FI HEAD. 4-speed, plays 10 records,
., 10in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 7in., 10in. and
] 2in. records of the same spee.l Has manual play pesition: colour brown.
Dimensions: 124 x 10fin. Bpace required above bascboard 4ilﬂ- below
baseboard 2iin. Fitted wlth Yul-Fiturnover crystal head £6.19.6, P. & ', 5/6.
With Stereo Head £7.18.8. . & P. 5/6.

4.

-

TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorpora~
ting moving coil meter, In metal case, size 4} x 31 x 1in. Scale marked in
gain and leakage. 19/8. P. & P. 3/-.

15.

=

PUSH-PULL OUTPUT STAGE inclusive of transistors with input and
ontput transformera to match 3 ohms speech coil, suitable for use with the
POCKET KRADIO. Kit of parts, including transistors. 18/, P. & P. 2/-.
Wiring diagram 1/6, free with parts,

PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/250 v.
Rize 4 x 3in. with tone and volume control. Complete with Valves: ECL82
and EZ80. Output 2 watts, 39/6, P. & P. 3/-.

1

£

. @M 23: HIGH STREET, ACTON
RADIO & T.V. COMPONENTS LONDON, W.3.

(Acton) - LTD. ALL ENQUIRIES S.AE.
; GOODS NOT DISPATCHED OUTSIDE U.K.
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TRANSISTOR RECORD PLAYER

Can be huilt for £9.9.0 Carr. free

8 v. operation, For all L.P, and stan-
dard records, All components avall-
able separately.

AMPLIFIER. 300 milliwatts push- —

All components &vallable separately.

TRANSISTOR POCKET RADIOS

THE “TORONTO 3"

The New “ALBERTA 5 Mk, Il
Now usinf printed circuit and supplied
with minlature earphones for personal
list2ning at no extra cost.

Push-pull, 200 ?
milliwatts
output. Five

Size 5¢ x 3 x 1%n,
Uses 3 transts-
tors, plus ger-
manium dlode,
ferri t;re rod
gf,‘;‘,“l'med‘f“ﬂg transistors
long waves, and one diode,
Can  be built 2¢in, moving

coll speaker
for 32/6 ferritero
Post 3/6

aerial, Med,
and long wave,
Smart plastic
Case, 44 x 3¢ x

ull output using two OCT1 and two
8072 transistors. Fully assembled.
59/8. Knobs, 3/6 extra. P. & P. 2/6.
LOUDSPEAKER, 30 ohms 7 x 4in,
elliptical, matched to Amplifier, 25/-,
*3-SPEED TURNTABLE, 8 v., com-
plete with t.f. crystal cartridge and
two sapphire styll, 79/6. P. & P. 3/6.
CARRYING CASE, Smart two-tone
finish, 17 x 14 x 5%in. 49/6. P. & P. 7/6,
Batterles extra.

%’I‘E\AIL (KlNI)EIl{ lf r.x()].lni,lﬁ \g
attery Operated ecor ayer, 2 v. oper .
Complete with pick-up fitted crystal 12 v. operation
cartridge. Size only Tt x 6in, Fitted
auto stop r;lew and perfect.

and start. size, will fi
TASKY'S PRICE 49/6. P. & P. 2/6. B e

CAN BE BUILT

Miniature Distler Electric Motors,
§ v. high speed (as used in Clarion Tape

Transistor output.
Medium and long waves, Permeability
tuning T.C.C. Printed Circuit. Small

ar,

COMPLETE WITH
SPEAKER FOR £8.19.8. Post 3/6,
Booklet 2/6 (refunded if you order).

14in. overall.

<
CAN BE Post
BUILT FOR 59 ,6 3/6
All components Available separately.
Full detalils, circuit diagram. 1/6 post free.

® KAPURA Model U1 @
MULTI TEST METERS
FURTHER GREAT PURCHASE |

® Complete with test leads.
® Brand new, fufly guaranteed.
Sensitivity: 1,000 ohms per volt A.C. and
D.C. Ranges: (A.C. and D.C.) 0-15-50-250-
500-1000 v, D.C. current 0-100-500 M/a,
0-1 M/a. (Used at 0-10 v. range), Resise
tanee: 1-2000 ohms (centre 24 ohms).
100-200,000 ohms (centre 2.4 K.), Size:
5x4x2Hn,
LASKY’S PRICE 39/6)
Carriage and Packing 5/-.

Recorder).

LASKY'S PRICE 7/11. P. & P. 2/6.

SAVE ON COMPONENTS! Ssnd for
the new edition of LaiKy's_100-Dage
Componcents Catalogue. Price 2/-,

207 EDGWARE ROAD, LONDON, W.2.
Near Praed St, PADDINGTON 3271/2

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

st 6d. Latest 20-page Bargain Bul-
ngin included free.

BOTH OPEN ALL DAY SAT. Early Closino Thurs. Mail Orders to Dept. P.W. Edgware Road.

ANOTHER QUALITY 4-TRACK

MARTIN ‘RECORDAKIT’

FOR THE KEEN
CONSTRUCTO

Yo

2 i

With Recordakits,
there is nothing extra
to buy.

To an outstanding l;ucoessml range ol ® Speed’compensated.
kits is now added Recordakit 'D’, de-

signed for use with the Collaro 4-track ° P%ﬁf{?&d!m&m‘mxm
Studlo Deck. Like all Martin Recordas © -
kits, It is on a printed circuit Lase and ® Other Martin

complete with valves, controls, trans- ‘Recordakits’ available
formers, leads, etc., down to the last for B.5.R. and 2-speed
scrow. Even the wire supplied ls cut to Studio Decks.

length.

@ Case and Speaker
Amplifier 'D’ as sbove, 12 gns. Speaker assembliea available
and Case assembly, § gns. With Deck, with and withont
Cage, 8peaker and Amplifier 34 gns. deoks.
NEW MARTIN RECORDAKIT TAPE PRE-AMP KIT. For Collaro Deck—
2 Track, 8gna, 4 Track, 9 gns.
From radio and audio stockists. [In case of difficulty send direct. For free
Leaflet, oul out thit ad. and send il with your name and address.
155 High Street,
MARTIN ELECTRONICS LTD  grencrord.
Middlesex,

GIAK: This Month’s Bargains
% SHADED POLE MOTORS %

230v. or | I0v, operation. Ideal for fans, blowers or modals.
One only, 12!6, plus 2/« p. & p. Or pair, £1, plus 2/6 p. & p.

% AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. par yard. K35B Telecon (round) §/6 per yard. Post on above
feeder and cable 176 any length.

COPPER WIRE., 14 G., H/D 140ft, §7/; 70ft. 876, P, & P, 2/,
Other lengths pro rata.

RIBBED GLASS. 3in. aerial insulators, /9 each. Shell ins 2in.
9d. each. P, & P. 116, up to 12.

EE&R;:F;'IC FEEDER SPREADERS. 6in. 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 | « 24in. mast head bracket. PRICE 497-. P. & P. 376,
SUPER AERAXIAL CABLE. 75 ohm, 300 wates, very low
loss, 178 per yard. P. & P, 2/-. 50 ohm, 300 watt coax, very low
loss, 1'9 yd. P. & P, 2/,

ABSORPTION WAVEMETERS, 3.00 to 35.00 Mc/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, 5/9. 100 pF, 6/6. 160 pF,
716. 240 pF, 816, and 300 pF, 976, All fitted with rear extension
for ganging. P. & P. /-, Also Flexible Couplers, I’- each.
2B'.I. 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, Birmingham 4, (CEN 1638)
(No C.0.D. under £ please). (By return service)
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Letters to

the Editor

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 commercial
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 1 d with the coupon from
page iii of the cover.

THE ““38” SET

IR,—By now, many readers will have purchased
the “ 38 » set walkie-talkie. Use of this unit
entails the wearing of headphones, which can, in
certain conditions be inconvenient. No doubt,
conversion to a speaker could be attempted, but
there is little room in the case for a volume con-
trol anyway. However, the receiver uses a very
unconventional LF. of 285kc/s (1,050m) which
can be tuned in by many broadcast receivers.
There is no need to remove the set from its case,
the broadcast receiver simply being placed near
it and tuned in to the I.F. The signals received
can then be heard at good loudspeaker strength
without noticeable distortion. — G. J. POwWELL
(Marden, Herefordshire),

AMERICAN STATION

IR,—I am a keen S.W. listener. On Sunday,
April 29th I received an American station on
approximately 32m. The transmission consisted
of a message in English and another language
which I could not recognise. The message was as
follows:

*“This is a test transmission by single telegraph
system, operated by the overseas telephone
service of the . Please give identification
signal on channel A for receiver adjustment”

1 wonder if any readers could complete this
message and give some facts about this station.—
T. GERRARD (Bolton).

ECHO EFFECT FOR TAPE RECORDERS

IR,—I feel that a good many of your readers
who own tape recorders will be interested in

the method I use to produce an echo effect on my
machine. Using this idea an echo can be produced
which is variable in the time between echos from
0-25sec to 2sec. The only extra components
necessary are a variable attenuator (T type for
keeping the impedance correct) and an extra
record/replay head. The normal head is fed with
an A.F. signal (speech, music, etc.) which is
recorded on the tape. The extra head is situated
33in. from the first head, therefore giving the tape
a time lapse of Isec at 331n /sec tape speed. The
second head picks up the signal and feeds it back
via the attenuator, to the amplifier input which
feeds it straight back to the first head at approxi-

mately half the output (due to the effect of the
attenuator). This signal is again recorded on to
the tape. When it is picked up for the second
time on the extra head it is again reduced by half,
and so as this process continues the signal
smoothly fades away. With the extra head set at
33in. from the original, the normal tape speeds
will give the following time lapses approximately:
#in./sec=2sec echo
4in./sec=1sec echo
7in./sec=1%sec echo.
Of course the second head may be set at any
convenient distance from the first, giving different
time lapses.—R. T. SuMMERs (Worcester).

COMPONENT STANDARDISATION

IR,—I know there have been comments
previously on the lack of standardisation in
certain components, but there is one other point
which I feel should be given special consideration.
I refer to controls of all kinds which have a
standard 4in. spindle, but which are, in some cases,
supplied with a plain spindle and in others, have
a flat on one side. The majority of control knobs
which 1 have obtaincd have a securing grub screw
well sunk into the knob for safety reasons. When
placed over the spindle I find, with the pointer
type of knob, that it is difficult to position it on
the control so that any adjustments made permit
the pointer to travel over the desired scale. The
same remarks apply to the type of knob having an
engraved arrow on the top. Couldn’t the spindle
be made adjustable, or would a further grub screw
prove an additional objection? Alternatively, why
couldn’t the components be supplied with knob
complete, or must these remain in the same
category as normal electrical apparatus which is
always supplied without a mains plug? — G.
BeTTERSON (Hastings).

TAPE TROUBLE

IR,—I had read previously about people being
troubled with radio break-through on their
recorders, but never had the trouble myself, Then
one day I switched on to take a microphone
recording, and made my usual two or three feet
test run, to be surprised with a background of
radio signal. I made several tests but could not
trace the cause. After two ar three days I found
the trouble, which was not in the recorder at all.
The signal was mains fed, either from a neighbour-
ing house or picked up direct on the mains wiring.
Reversal of the mains plug feeding the recorder
stopped the trouble, and this was confirmed on
two or three days subsequently, by reversing the
plug when the trouble reappeared. Perhaps one
of your readers may like to try this effect to cure
a similar fault.—G. PLEASANCE (Northholt).
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AMATEUR RADIO SOCIETY OF CHESHAM AND
DISTRICT
Hon. Sec.: Capt. C. G. Stephenson, G3CL ), 21 Lynton Road,
Chesham, Buckinghamshire.
The society's aim to train and assist all to obtain licences has
drawn a large number of requests for membership recently,
A communications, radio, and amateur radio demonstration
has been planned to be held in late June.

BARNSLEY AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: P. Carbutt, G2AFV, 19 Warner Road, Barnsley,
Yorkshire,

On May |1th J, Ward gave a lecture on ‘Transistors in a Station’
and the meeting for May 25th was reserved for a debate.

Future Event:

June 8th—Relays in a station, by D. W, Heath.

BRADFORD RADIO SOCIETY
Hon. Sec.: M. T. G. Powell, G3NNO, 28 Gledhow Avenue,
Roundhay, Leeds 8.

On May 8th members visited the automatic telephone exchange,
as planned. On the 22nd May, amateur television was the subject
of L. A, F, Stockley's talk.

Future Event:

June 12th—Treasure Hunt.

EXETER AMATEUR RADIO SOCIETY
Hon. Sec.: S. Line, 46 Roseland Crescent, Heavitree, Exeter,
Devon.

At the meeting on 3rd April, members attended an interesting
tatk and demonstration given by J, Forward on television inter-
ference and harmonic detection.

At this meeting also, questions from SWL's concerning the
forthcoming RAE, were numerous.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddendenfoot,
Halifax, Yorkshire.

On June 5th members visited the Ferranti works in Manchester.

Future Event:

July 3rd—Single sideband debate.

LICHFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: G. Seward, 5| Long Bridge Road, Llichfield,
Staffordshire.
The society meets on the first Monday of each month. At a
;ecant meeting, T. Wood gave a talk on suitable aerials for field
ay use.

LUTON AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: D, Bavister, 70 Crawley Green Road, Luton,
Bedfordshire.

The most important event for the society in May was the Mobile
Rally held at Stockwood Park, Luton on May 27th.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

At a recent meeting, H. Brooke, G3GJV, gave an interesting
lecture on mobile equipment. Convertors for 2 and 4 was the
title of the talk given by D. Millard, on May 16th, On May 30th
members visited the Holme Moss television station.

J. Davidson gave a lecture on June 6th about printed circuitry.

PETERBOROUGH RADIO SOCIETY
Hon. Sec.: D. Byrne, G3KPO/G3PTC, Jersey House, Eye,
Peterborough, Northamptonshire.

At an April meeting, members heard all about the latest techni-
ques in radio direction finding from Mr. J. W. Hewlett, an Air
Ministry electronics engineer.

On May 20th, the Mobile Rally and D.F. contest at Hunstanton,
was attended by members of the society.

A 40-valve receiver was discussed by G3FUR at the meeting
on June |st.

PLYMOUTH RADIO CLUB
Hon. Sec.: R. Hooper, 2 Chestnut Road, Peverell, Plymouth,
Devon.

The club has now been allocated its own callsign by the G.P.O.
—G3PRC—and may be heard on the air any Tuesday evening on
160 and 80m.

The judging for the GSZT trophy took place on April 4th,
the winner being G3LW!, with C, Cummings and E. Fallon coming
second and third.

PRACTICAL WIRELESS
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REPORTS OF CURRENT ACTIVITIES

SLADE RADIO SOCIETY
Hon. Sec.: €. N. Smart, |10 Woolmore Road, Erdington,
Birmingham 23.

Power transformers was the title of the talk given by N. B,
Simmonds on May 4th. On May llth a number of members
visited the Edgbaston Observatory. On May [8th, in the second
part of his_series on radio fundamentals, J. E. Smith talked about
eloectromagnetic inductance and capacitance. A. T. Spencer and
2 number of colleagues gave a talk on June Ist on radio controlled
models.

Future Events:

June |5th—~Sound and TV magnetic recording, by P. J. Guy.

June 29th—Sound reproduction.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Ralkes Lane, Birstall, near Leeds.

Dr. N. H. Chamberlain gave a talk called *More about counting™
on May 9th and the subject of the meeting on May 23rd was the
Radio Amateur Emergency Network.

Future Event:

July 4th—~Annual general meeting.

YORK AMATEUR RADIO SOCIETY
HorL. Sec.: N. Spivey, G3IGWI, 80 Melton Avenue, Clifton,
York.

The society’s transmitter, under the callsign G3HWW, has been
on the air on 14 Mc/s and several good Dx contacts have been
made in spite of the poor location of the headquarters.

The programme for the future includes several tape recorded
lectures, which have proved very popular with members in the
EalséjYA recent talk on the class D wavemeter was given by

Power Rectifier Circuits

-(Continued from page 250)
The Full-wave VYoltage-Doubler Circuit

It is possible in all cases to advance from the
conventional full-wave circuit in the same fashion
as from the half-wave to the simple voltage
doubler circuit. In other words, it is possible to
feed a fundamental positive and a fundamental
negative full-wave circuit simultaneously from the
same centre-tapped transformer winding, giving
two outputs of opposite polarity additively in
series (Fig. 15). This is completely analogous to
the simple half-wave voltage doubler circuits of
Fig. 7, and exactly parallel remarks apply as in the
discussion there. Thus, the two outputs may be
unequally loaded, making appropriate choices for
the rectifiers and smoothing condensers. A pair of
identical rectifiers must be used for each full-wave
part of the circuit, though the pair for the one half
may be different from that for the other.

Fig. 15 shows the basic full-wave voltage-
doubler with its two outputs, which may again be
subdivided and stabilised with bleeder chains of
resistors and neons if desired.

The Conventional Full-wave Bridge Rectifier Circuit

It is apparent from Fig. 15 that the centre-tap of
the full-wave voltage-doubler circuit serves
merely to feed the mid-point voltage D.C. output.
If this is not required, when only ‘the full output
voltage is desired to be used, the centre-tap of
the transformer may be omitted altogether, and
the citcuit has degenerated to the familiar full-
wave bridge rectifier circuit, which needs little
further comment, as almost all constructors will
have seen this circuit in accumulator charging
apparatus etc. (To be continued)
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Superb musical reproduction at low cost !

NOWyou can record and
play back tapes on YOUR OWN
Radiogram or Gramophone!

PRACTICAL WIRELESS

WITH A

Instantly turns any

@)ra maieck gramophone into a
GRAMOPHONE TAPE RECORDER Tape-Recorder

and bak i

i lGNs

onR 1 FORT-
NIGHTLY SUMS
OF 13/-. Ready (o
record, complete
with Control Unit
and 600ft. of
Twin-track tape.
Special moving
coil microphone
extra,

EASY TERMS

You c¢an hear
GRAMDECK
at SELFRIDGES in
London or at
LEWIS'S in Liver-
pool, Manchester,
Birmingham, Glas-
gow, Leeds, Hanley,
Leicester & Bristol.
Also: Demonstra-
tions daily at the
address on coupon.

ntoar

ecord- player in a moment

. B

Gramdeck is an ingenious invention that
instantly turns your gramophone into a
tape-recorder and back into a gramophone
at will! You simply slip it on your turn-
table and you are ready to record direct
from radio or microphone . .. the voices
of your family ... your favourite music
~—and you can instanily play it back
through your own gramophone or radio
with Lifelike Fidelity. Made by the peopte
who make radar runs for Viscounts and
Britannias, the amazing Gramdeck now
brings full tape-recording and playing
tacilities to every gramophone ownmer, at
little extra cost.

SEND FOR FREE GRAMDECK BOOK

“Real hi-fi results.” “Better than many
so-called hi-fi recorders. ..” These are
typical comments of famous technical
journals. The tully-tllustrated Gram-
deck Book tells you all about Gramdeck
.. what Ted Heath, Max Jaffa and
others think about it ... how YOU can
add HIGH-QUALITY tape-recording to
UR  gramophone ... photographs,
Easy Terms, etc. ... send for the Gram-
deck Book today—FREE!

Y Uses standard tapes. ¥ Plays at 74" per sec. or 3 other speeds.

Y Records direct from Radio or microphone.

Y% Erase and fast
rewind.

= POST COUPON NOW-:.

[

: 4

] 29/31 Wright’s Lane, London, W.8.
. e

n

ceret Gramdeck S,

ADDS A SUPERB TAPE RECORDER TO YOUR GRAMOPHONE

To: GRAMDICK (Dept. +A/820)

Please send me Gramdeck book == FREE
Name
Address

AWKWARD SPOT?
MINIATURE COMPONENTS?

Soldering is easier with the

" NEW 15 WATT

X
3 -
¥ t
- A
. A L]

electric soldering iron

= [deal for transistorised
circuitry.
% in. diam. bit in % in. diam. stem will
reach normally inaccessible connectiols
and components.
Just the right amount of heat. Melts resin-
cored solder within 14 minutes from co d.
Spare parts easily replaceable—readily
obtainable.
Designedand made bythe team responsible
for the highly successful 25-watt Solon.

= 200-220V or 220-240V.

LIST PRICE 23/4d Obtainable from your

usual electrical stockist, or electrical
counter of your hardware store.

and printad

AN PRODUCT

For further detalls, write to the focal AE! Stcck
Depot, or to:

Associated Electrical

Industries Limited

Distribution Equipment Sales Dept
145 Charing Cross Rd.

London WC2
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RECEIVERS & COMPONENTS

SPEAKER REPAIRS, Cones/Flelds
fitted. Clock Coils Wound. L. S.
REPAIRS, Pluckley, Ashford, Kent.

NEW AND SURPLUS Valves, guaran-
teed, from 3/6. Also reclaimed Valves
perfect, from 1/6. Many_bargains.
S.AE. for complete list. LEWIS, 48
Woodford Avenue, Ilford, Essex.

“HEATHKITS' can now be seen in
Laendon and purchased on easy terms.
.Free brochure. DIRECT TV REPLACE-
-MENTS LTD., Dept. PW 7/6. 138
Lewisham Way. SEl14. Tideway 6666,

TRANSISTOR COMPONENTS, 7 x 4in.
.35 ohm speakers, 25/-, 7 x 4in. 3 ohm, 19/8.
-EARPIECES. 7 ohm, 150 ohm, 8/8. Xtal
with Jack, 7/6, all complete with plugs.
4 pole 2 way switches 1 inch spindle, 2/8
tsch. Min Caps, 15 v. wkg.—1, 2, 4, 5, 8, 10,
18, 32, 50 mfd., 64 mfd. 10 v., 100 mfd. 6 v.,
Unmfd 12 v., all at 1/10 each, Resistors
.mostly 10% small 10 ohms to 10 meg.. 3d.
»!each Ceramicons, most values in stock,
,1 pfd to 5,000 ptd. Slide switches, DP/DT.
3/-each.

:TRANSISTORS. 0C44, OC45 7/8 each.
-A.F. Pack OC81D, 2 OC81. 18/8, set. G.E.C.
874, 4/8, 56, S7, good cutput transistors,
'2/6 each. Red spots, 2/3, White spots, 2/6,
‘0C76 3/8, OCP71 12/8, OA81 Diodes 2/6,
!GEX 00 9d. Terms C.W.0. or C.0.D.

d . BROADWAY ELECTRONICS
{  #2 Mitcham Road, Tooting, S.W.I17.

COMPONENTS, VALVES, Tubes, etc.
Write or phone for free list. ARION
TELEVISION. 4 Maxted Road, Peck-
(hnm, SE15 (New X 7152).

'ANY KIT built and tested: Radios,
mplifiers, Test Gear, etc. Good
'workmanship, prompt return. Send
details of kit and S.A.E. for quota-
tion. Ready built: Good Companion
£11/15/-, and_Pocket Companion
1£8/19/8, R. J. DYMOKE, 16 Haycroit
Road, Stevenage, Herts.
r

VALVES 9d. BAL5. 6AMS6. 6D2, 6F12,
6F13. 6F14, 6F15, 8D3. 9D2. 15D2, 78,
D1. D77, D152. DD6, EB91, EF50, EFy1,
P61, SP61, UB41, UF42, VR35, VR51,
VRI07, VRI137, Z77. More at 9d.. 1/9,
2/9 and 5/9. Post 1—9d., 6—1/6.
SPEAKERS 8/9, 6in.—8in. and 7in. X

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 6/6 per line or art
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must be prepaid and

addressed to Advertisement
Manager, ‘‘Practical  Wireless,”
Tower House, Southampton St.,

London W.(.2,

RECEIVERS '& COMPONENTS

(continued)

TRANSISTOR SETS, OC44,
OC81D, 20C81 35/6. OC44 9/-, OC45
8/6, OC71 6/3, XAl102 8/-, XAl0l
8/6, XB103 8/3. Red Spot 3/6, Whiie
Spot d/-, Diodes General 1/-. OA79
3/-, OA70 3/-, OA71 2/9, OA81 2/9
GEX34 2/9. Ear pieces complete with
plugs and jacks 100, 250 and high Z
7/9 each, Min Caps. 1 to 32 MFD, 1/9

ach, p, and p. paild by CHAPPLE
RADIO, 107 Neaﬂden Lane, NWI10.

TRANSISTORS 1/3!

OC44, OC45 ex equip. tested |5
and 5 Mc/s. Min. quan. five each
type (short leads), 1276, Post Free.
TV CENTRE, Stockport Road,
Romiley, Stockport.

20C45,

FOR SALE

AMATEUR LICENCE Morse Records.
The Rhythm Method of teaching
Morse is the ?uickesb and cheapest
known. For full details and special
beginners offer.. S.A.E.: ‘" MORSE-
REC,’* 45 Green Lane, Purley, Surrey.

BUMPER PARCEL

100 resistors, 100 condsnsers. 100 cartridge
fuses, 3 mains droppers, 2 rotary toggle
switches, 6 paxolin panels, 2 B.C, lamD hol-
ders, 1 small transmitter Cha.ssls less valves,
6 potentiometers, 20/-, post free,

Iio%xm elac. speakers. 5° 7/8, 8° 8/= 7" x 4"
Thermistors, 2/8 each, Car inspection lamp,
10ft. lead with bulb and switch, 5/-.

High stab, resistors, 8d. each, send S.A.E.
for list.

20ft. telescopic masts, new 50/-, post free.
Electronic timer 1 to 30 seconds. With heavy
duty change over relay. Mains voltage, as
used in photostat copiers, 35/~ post free.
705, A valve with base, 3/8.

Electric pothole lamps. 17/6.

Twin telephone wire 200 yds. coil, 35/
Insulating sleeving. 6 mm. O.D. 1 yi

5 colours, 2/-.

E. R. NICHOLLS
33-35 CARRINGTON FIELD STREET,
HIGHER HILLGATE, STOCKPORT

d. each,

4in. Salvage. all perfect. Post 2/9.
Also TV's 25/-, Tubes 15/-, Chass:s
5/6, F/Magnets and Coils 1/-. etc.
. Stamp for free list.
P.P. COMPONENTS LTD
i623 Romford Rd, Manor Pk, L E12
KITS BUILT, complete. S.A.E. leaf-
et. J KINDER (Dept. 4), 6 Hooker
Rd, Heartsease, Norwich, Norfolk.

RADIO KITS BUILT, quomnons free.

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 12in. deep, stove enamelled

Ready built Capri. £9; Osmor "P.W.”' | dark green. Sent unasscmbled. Six-
8, £9/10/-: Good Companions from | shelf bay £3/15/-, Sample delivered
£11/18/6; Contessa. £12/10/-. Lists, | free. Quantity discounts. N C BROWN
tools, books, etc. — M COLTON, 21 | LTD.. Eagle Steelworks, Heywood,
iMaplewood Drive, Blackpool. Lancs. Tel. 69018,
BRIAN E. HAMPSHEIR (R & T) LTD.
Dept. PWA 23 NORTHCROSS ROAD S.E.22.
“ 6FI13 EF80 EF91 6P25 I0OFI z77 ECL80
EB9I 6P28 6F1 EF50 Lé3 6FI12 25L6GT

GUARANTEED 100% ALL AT ONE PRICE
£l for 10, p. & p. FREE
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DON'T READ THIS

unless you repair Radlo and TV sets. Halve
the co<t of repairs by using our surplus or
reclaimed Valves and Tubes. Most compre-
hensive selection at keenest prices. All
valves re-tested before despatch andjguaran-
teed to be in good working order,

2X2 4/ DT 2/- | PCL83 8/~
6AB8  4/8 | DHT7  4/8 | PL33  4/8
6ACT 4/8 | EBgL 2/~ | PL38 10/~
ALS 2/~ | EBCS0 PL81 4/6
AMB 2/- BF80 /- | PL82 4/8
BG6 12/8 | ECC81 /- | PL83 4/8
BLE 8/- | ECC82 4/8 | PL820 7/8
BX6 3/- | ECC83 4/6 | PY31 4/6
C9 8/- | ECC85 /- | PY32  7/8
CD8  17/6 | ECC88 /- | PY80 4/8
CH8 6/- | ECF30 /- | Pysl  4/8
CJ8 4/¢ | ECF82 /~ | PY82 4/8
1 2/- | ECL80 4/6 | »vs3 4/8
F12 2/- | EF50 2/ | P230 8/~
F13 4/8 | EF54 4/6 | SP4l 2/
14 4/6 | EF80 /- | SP61 2/
F15 4/8 | EF9l /- | SUsL 4/
F33 4/8 | EL38 /- | R19 10/~
K25 7/6 | EL42  7/6 | TH41L 10/~
L1 8~ | EL81  4/8 | T4l 4/68
L18 7/6 | EL821 &/~ | U22 4/6
L19 8 | EN32 4/8 | U24 10/~
LD20 6/~ | EY5L  4/8 | U2 10/
E%s )‘- EY8l 4/6 | U3 4;6
- | EY86 16 | U33
8U4 718 | HVR1 %/- U35 Z/g
C2 6/~ | HVR2 & | U7 12/8
%0&1) " 4/8 | xrc a/8 | Uls2 4/8
LD 6/- | KT36 8/~ | U153 4/6
oPh 6;- KTad B/~ | U181 10/~
lmm 0/- KT46 5/- | U281 8/~
imw ; /g LN152 4/6 | U282 10/~
Di’  4/8 | LNsos  g- | UL 10/
- | Lz318  4/8 | U3y 4/6
20m2 g{_ 57 8/~ | U103 6/~
50B1 g/~ | Nlaz a8 Udod I8
20P3 9l | N152 416 | USOL 3
0p4 126 | N153 46 | UBSL &
20P5 718 | N154 4/8
ZisU 12/8 | N309 4/8 } UL41 4/6
3001 18 | N329 4/8 | UL44 4/
0F5 4/6 | N359 4/6 | UL48 4/8
WFLL 6/~ | D4l 416 [ UUB 10/
11 4/g | P6L 4/8 | UY4l 4/8
30P12 G/~ | PCC84 4/8 | Z66 8/~
30PL1  7/6 | PCF80  4/8 | ZT7 2/-
B1B. 10/- | PCF82 8/- | 2142 3/-
81SPT 7/6 | PCL82 4/ ! 2152 3/-

Most pre-war 4, 5, 7, 8 and 9 pin va.lves.
British, American, Continental, 5/- each.
Postage and packing (all valves) 6d. eaoh.
Orders over £1.0.0 poet Iree

NEW TRANSIST 2/6.
OC45. OC'72. 0C78 7/6 00201 (ﬂ{llcon) 17/6.
KR 5in. 5/- 7 x 4in. 7/8. o 2.

l () Tr. m 3Q/~, Many t

(,u\sTltU( TOR S PARCEL. 2 ]bs. assor-
ted parts from TV sets. Resistors. conden-
scrs, potentlometers, electrolytics, valve
holders. 8. P. & P.

ALVE PARCEL. 12 ‘valves all different
as t.aken out of TVs. Ideal for spares, test-
ing, etc. 8/8, Post.ase 1/8.

Please send S.A.E. for Free List of 1000
Valves and Terms of Business. All letters
S.A.E, blease.

“*St. John’s Radlo,” Mail Order Debt.
3 Jows Row, London S.W.18. Phone: VAN 8825

“LITON” PHOTOELECTRIC
CONSTRUCTION MANUAL

10 Interesting PNOTOELECTRIC PRO-
JECTS, fully described with building plans
and circuit dicgrams which can be easily
made by amateurs from standard compo-
nents. Hints on the use of photocells and
phototransistors, A mine of practical
information for the experimenter, All units
available. ready built or in kit form.
Battery burgzlar alarm, Kit 85/-.

Mains b wrglar alarm.

Light saver.

Customer announcer.

Simple garage door opener.
Photoelectric counter,
Price (2-6) Kit £4.12.8. Built £5.10.0.
Long range infra-red mains alarm

“MIRA" Miniature infra-red battery
alarm, Tot.} consumption 0.2 watt.
. Motorised garage dgor opener.

10. Door opener with electronic lock.
If yon are inierested in electronics or
electro-mechanical gadgets send 1/- stamp
for this 24-page. profoundly illustrated
publication to:
“ST. JOHN'S RADIO,” 3 .lew: RO,
London SWI8. Phone: VAN 8822

."’F‘:"."’S"!“

o ®3
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FOR SALE COURSES
(continued)

AUDIO. America’s foremost journal,

Year's subscription, 35/-, Specimen
copy 4/-, Every American radio
journal supplied. Price st free.

WILLEN LTD (Dept 40), 9 Drapers
Gardens, London EC2.

WANTED

WANTED NEW valves and transistors
any quantity. S N. WILLETS, 43
Spon Lane, West Bromwich, Staffs.
Tel: WES 2392.

NEW VALVES bought,
A.D.A. MANUFACTURING CO.,
Alfreton Road, Nottingham.

A PROMPT CASH OFFER for your
Surplus  Brand New Valves and
Transistors. R.H.S., Beverle;z' House.
Manville Terrace, Bradford 7.

state price.
172

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 2I! Streatham Road,
Mitcham, Surrey.
Telephone: MITCHAM 6202

WANTED,
Valves,
sets,

TEST GEAR, Meters,
Components, Communication
amplifiers. HUGGETS LTD..

Pawsons Road, West Croydon,
Surrey.

WANTED! New valves and tran-
sistors, any quantity. Phone: Cherry-
wood 3955. D & B Television, 131 &
13la Kingston Road, South Wimble-
don, SW19.

WANTED VALVES

All types for prompt cash. Must be

new. State quantity.

WILLIAM CARVIS LTD
103 North Street, Leeds 7

MISCELLANEOUS

KITS ASSEMBLED and tested.
Radios, test gear. Tx.. etc. First-class
workmanship. Send details of kit and
S.A.E. for price.—Box No. 37.

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—{ull circuits, drawings and
notes. It has 5 octaves, 2 manuals and
edals with 24 stops—uses 41 valves.
ith its variable attack you can play
Classics and Swing.
Write NOW for free leaflet and further
details to €. & S., 2 Maude Street,
Darlington, Durham. Send 2}d. stamp.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book “The
Principles of TV Receiver Servicing',
16/6 all bookhouses and radio whole-

salers. If not in stock, from Secrs-
tary, LP.R.E., 20 Fairfield Road,

London N8.

PLYMOUTH COLLEGE OF
TECHNOLOGY
Tavistock Road, Plymouth

Principal: E. BAILEY, B.Sc., F.R.I.C.,
A.M.l. Chem. E.

RADIO OFFICERS COURSES

Full-time courses start in Septem-
ber 1962 for P.M.G., Radio, and
M.O.T. Radar Maintenance Certifi-
cate. Applications, giving particu-
lars of previous education, should
be made now to the Principal.

City and County of Bristol
Education Committee
BRISTOL TECHNICAL COLLEGE
Principal; E, POOLE, B.sc. (ENG.), M,I,MECH.K.
M.L.PROD.E.

SCHOOL OF MARINE RADIO AND

. RADAR
Lecturer-in-Charge:
F. E. BARLTROP {(ex. A.S.T. Hamble)
MARINE RADIO OFFICERS
A full-time Course for prospective Radia
Officers in the Merchant Navy, leading to
2nd and Ist Class P.M.G. Certificates, and
M.O.T. Radar Maintenance Certificate, is
provided, and entry may be made in January
May or September of each year.
Fees: P.MLG. Courses
Over 18 years of age, £23.10, per College year,
Under 18 years of age, £2. per College year,
M.O.T. Radar, £5 per term.

A six-week Course of Pre-Sea Training is
also held. and entry is normally made on
completion of Radar Course,

etails from:
Registrar, Bristol Technical College,
Ashley Down, Bristol, 7

COUNTY BOROUGH
EDUCATION

from Graduateship Examination

Marine Radio and Radar

cate in Radar Maintenance.

Marine. Minimum age 16 years.

Registrar,
Southampton.

SOUTHAMPTON TECHNICAL COLLEGE

Principal: F. T. WEST, M.B.E., A.

Department of Electrical Engineering
Head of Department:
K. E. EVERETT, Mm.sc. (ENG.), B.SC. (HONS.), A.C.G.L, A.M.LE.E.,
M.BRIT.

Places are now being allocated in the following full-time courses
in the Department of Electrical Engineering from September 1962;

Communication Engineering and Electronics
Three-year course leading to College Diploma which exempts

Engineers. Minimum age 17 years.

Two-year course leading to the Postmaster General’s First Class
Certificate for Radio Officers and the Ministry of Transport Certifi-
Holders of these qualifications
become qualified Radio and Radar Officials in the Mercantile

Further details and forms of application may be obtained from the
Southampton Technical

OF SOUTHAMPTON
COMMITTEE

LSTRUCT.E., M.LLPROD,E,, M.R.S.H,

LR.E.

of British Institution of Radio

College, St. Mary Street,

EDUCATIONAL

THE Incorporated Practitioners in
Radio and Electronics (I.P.R.E.) Ltd.
Membership Conditions booklet 14-.

Sample copy of I.P.R.E. Official
Journal, 2/- CFOSL free. Secretary, 20
Fairfield Road, London N8.

“HOW AND WHY” of Radio 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 enjoy-
meni as well as knowledge of this
fascinating subject. Free brochure
from: Dept. P.W. 12, RADIOSTRUC-
TOR, Reading.

www americanradiohistorv com

LEARN RADIO AND ELECTRONICS
the new and practical way! Hosts of
absorbing experiments carried out at
home under expert guidance to teach
you Radio in a pew, enjoyable and
interesting, way. Construction, aser-
vicing and faultfinding on equip-
ment made easy for the first timet
No previous experience needed. No
mathmatics used. Free brochure
from: Dept. 11, P.W. RADIO-
STRUCTOR, Reading.

(continued overleat)
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EDUCATIONAL EDUCATIONAL SITUATIONS VACANT
(continued) (continued) . {continued)
WIRELESS. See the world as 3 | ENGINEERS REQUIRED, experienced
- Rzdio Officer in the Merchant Navy, | in audio techniques and relay
Rad'() shorl training period; low fees; | circuitry, for work on public address
o o ?Cl‘.l)larfjhips, etc.t.udavatilri.blse.t Boa§d— systems. Also VHF test engineer for
niy;  an ay s ents. amp for | television equipment. Write, givin,
Television Drespéetus. WIRBLESS COLLEGE, | details to: CLARKE & SMITH MFG
Colwyn Bay. CO. LTD., Hanworth Air Park, Fel-

& Eleetronices

Learn at home with the world'’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Pract-

ical Courses with equipment.
No books to buy.

Write for FREE prospectus
stating subject to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II

X - —b* Vb2_4ac
2a )

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

The Dryden School of
UNDERSTANDABLE MATHEMATICS
W 11F7 Dryden Chambers, Oxford St.

London, W.I.

Ist lesson

and details

FREE

[ &

' Name.

SERVICE SHEETS

SERVICE SHEETS; Radlo, TV, 5,000
models. List 1/-. S.A.E. enquiries:
TELRAY, 11 Maudland Bk.. Preston.

SERVICE SHEETS; also Current and
Obsolete Valves for sale. JOHN
GILBERT RADIO, 20 Extension, Shep-
herd's Bush Market, London WI2
(PLone: SHE 3052).

SERVICE SHEETS for all makes of
Radio and TV, 1330-1962. Prices from
1/- with free fault-finding guide.
Catalogue of 6,000 models 1/6. 125
Radio/TV sheets covering 370 popular
medels 20/-. S.AE. inquiries HAMIL-
TON RADIO, Western Road, St
Leonards, Sussex.

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet ov return of post at 4/- each.
plus postage. List 1/-. Also Manuals

for sale and hire. List 1/-. S.AE.
with inquiries, please. Mail orders
only, to S.P. DISTRIBUTORS, 44

Old Bond Street, London W1.

CIRCUIT INFORMATION

18 SET TRANSMITTER RECEIVER
Description. Operation. Values, Diagrams.
Tests etc. P.O. 5/-,

38 SET WALKIE TALKIE
Alignment procedure. Faults. Components.
Description. Diagrams etc. P.O. 5/-,

CAMPBELL
Everland Road, Hungerford, Berks.

n Address .

BECOME TECHNICALLY QUALIFIED
in your spare time. Guaranteed dip-
lcma and exam. Home-study courses
in Radio, TV Servicing and Mainten-
ance, R.T.E.B., City and Guilds, etc.
Highly Informative 132-page Guide
~FREE. N.LLE. (Dept 363), 148 Hol-
born, London, EC1.

ELECTRONICS

Key to YOUR future?

An exciting career - A new Hobby -
Your own spare or
full-time BUSINESS!

New experimen-
tal course in-
wcludes big kits
for building test
gear and a com-
plete AM/VHF
receiver.

FRE E brochure from

'RADIOSTRUCTOR

DEPT. E77, READING, BERKS.

FAULTFINDER FILES, showing com-
mon faults that each recelver s
prene to and other useful servicing
information, 2/- each. List 9d., plus
postage. Mail orders _only. S.P.
DISTRIBUTORS, 44 Old Bond Street,
Lordon W1,

SERVICE SHEETS, Radio and TV,
4/- each. List 1/-. All orders dis-
patched on day received. Also
manuals for sale and hire. List 1/-.
SAE please, SULTAN RADIO, Pantiles
Chambers, Tunbridge Wells, Kent.

SERVICE SHEETS, Radio, TV 4/-
each. Bickley, 539 Stannington Road,
Shefield 6.

SOUND RECORDINGS

RECORDING TAPE, save up to 30%
send for Jist; also_ 50 second-hand
recorders in stock. E. C. KINGSLEY
& CO., 132 Tottenham Court Road.
London W1. EUS 6500.

METAL WORK

METALWORK. All types cabinets.
chassis, racks., etc., to your specifica-
ticns. PHILPOTT'S Metalworks Ltd.,
Chapman St., Loughborough.

SITUATIONS VACANT

RADIO MECHANIC required for work
on transistor kits. Good wages and
prospects for capable person. Savoy
Electronics Ltd.. 15 Maiden Lane,
Strand, WC2. Phone: TEM 5484.
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tham, Middlesex.

TV AND RADIO, AMBrit.1.RE,
City and Guilds, R.T.E.B. Cert., etc.
o1 '"'No pass—no fee” terms. Over
950, successes. For detalls of exams
and courses (including practical
apparatus) in all branches of Radio,
TV and Electronics, wrlte for 148-page
handbook, free. B.I.LE.T. (Dept. 242G),
29 Wright's Lane, London W38,

A.M.l.Mech.E., A.MBrit.I.R.E, Cit
and Guilds, G.C.E., etc, brings hig
pay and security '‘No pass—no pay’
terms Over 95% successes. For
details of exams and courses in all
branches of Englneer1n¥. Building,
Electronics, etc., write for 148-page
handbook, free, B.I.LE.T. (Dept 242B),
London WS3.

CiITY AND GUILDS (Electrical, ete.)
on “No pass—no fee’” terms. Over
95 successes, For details_of Electri-
cal Engineering, Applied Electronics,
Automation, etc., send for our 148-
pa{;e handbook, free and post free.
B.I.LE.-T., (Dept. 2424), 28 Wright's
Lane, London WS8.

RADIO/RADAR TECHNICIANS
('Technical Officers”’) requircd for
Department of Transport and Power,
Duklin (at least nine vacancies). Age
limit: 50 years with extensions.
Salary scale, £540-£1,000. Entry up
to £870 in certain circumstances
Experience in the mainienance of
V.H.F, Radio and/or Radar Equip-
ment is essential (e.g. Television,
Radio Navigational Aids or V.H.F.
Communications). Application forms.
etc. from Secretary, Civil Service
Commission, 45 Upper O'Connell
Street, Dublin 1. Latest time for
receiving compieted application forms
5§ pm on 21st JUNE, 1962

H

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY
ATOMIC ENERGY
ESTABLISHMENT, WINFRITH

ELECTRONIC/INSTRUMENT MECHANICS

A.E.E. Winfrith require experienced men
with knowledge of electronic equipment
and/or industrial instrumentation for fault
diagnosis, repair and calibration of a wide
range of instruments used in nuclear re-
actors and associated experiments.

Men with Service, Industrial or Com-
mercial background of radar, radio, Tele-
vision, industrial or aircraft instruments are
invited to write for further information.
Training in Specialised Techniques is pro-
vided for successful applicants having
suitable background.

Married men living beyond daily travelling
distance may be eligible for housing and this
will be determined at time of interview. A
lodging allowance is payable whilst waiting
for housing, Working conditions are good
and include sick pay and pension schemes.-

An application form may be obtained by
sending a post card quoting your name,
address and the reference EL/INST/SK to
the Labour Department. A.E.E. Winfrith,

Nr. Dorchester, Dorset.
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Make
your hobby
your career

In today’s R.AF.

you can work on some
of the most sensitive

electronic equipment

ever made

Servicing electronic computor

for Comet simulator
The man in this photograph is an instrument mechanic at work.
At least, it’s called work, but to him it has the fascination of a
hobby—a paid hobby at that. Still, he’s an enthusiast; anything
to do with electronics and he’s not happy until he’s ferreted out
all the secrets. And there are plenty of secrets in the R.A.F. In
fact, you don’t really know what advanced equipment is until
you’ve handled some of the R.A.F. stuff.

If you have the flair that makes the born electronics man, the
R.A.F. offers you a satisfying career. You will get a skilled training
that is yours for life. You get paid well, you live well—and you
may travel anywhere in the world. There’s no doubt about it,
—the R.A.F. gives you a secure career—and an adventurous one.

THE FUTURE 1S WITH THE R.A.F.

The Royal Air Force

.~

Fill in this coupon and you will be sent, without obligation, a free copy of *‘The
Man on the Ground'’, an illustrated bocklet giving details of all R.A.F. trades.
NAME

ADDRESS

DATE OF BIRTH

Send the completed coupon to:
R.A.F. Careers Information Centre (PW 116D),
Victory House, Kingsway, London, W.C.2.
0000000000000000000000000000000000000000
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EDDY'S (NOTTM.) LTD.

116 ALFRETON_ROAD
NOTTINGHAM

New or Surplus VALVES—

Guaranteed and Tested by Return Post.

AC2/ PCF80 8/6 | 6J5G 29

PENDD 7/6 | PCF82 711 | 6J5GT 3/9
CIC 9/6 | PCL8B2 8/6 | 6J5M 4/3
CL33 1119 | PCLB3 11/6 | 6J6 4/-
CY3i 9/6 | PY83 76 | 6K7G 1111
EB4l  4/11 | PEN46 4/I1 | 6K8G  5/6
EB9I 3/6 | PL33 96 | 817G S/
EBF80  7/9 | PL36 10/6 | 5L6G 76
ECC35 5/11 | PL8I 96 | 6P25 8/6
ECC85 6/t1 | PY3I 916 | 6Q7G S/
ECC40 14/- | PY8O 6/- | 6SA7TM 5/9
ECC84 8/- | PZ30 96 | 6SGTM  4/9
EF36 3/ | PEN36C 8/- | 6SJ7M  5/9
EF37 416 | R19 11/- | 6SL7GT 59
EF37A 5/i1 | SPél 2/6 | 6SN7GT 4/6
EF40 12/3 | TDD4 716 | 6U4GT 1076
EF41 76 | U26 919 | 6V6G 49
EF42 76 | U76 5/3 | 6V6GT  6/-

EFS0 119 | UB4t  7/6 | 6X4 416
EF86  8/11 | VP23 676 | 7C5 6/
EF89 811 | IDS 76 | 7C6 7110
EF9I 316 | 14 313 | 1oFI 5/-
EF94 711 | IT4 36 | I0PI3 916
EL32 476 | IS5 419 | 12A6 51
EL38 126 | IRS si6 | 12k7 513
EL84  T/I1 | 354 S| 12Q7  s13
Ei:gz :%;: 3v4 6/9 { 20D1 _ 86
Ll 121 | SU4G  4/9 | 20P3 1206
ELol  4i. | 5Y3GT 5/11 | 25B8G 6/11
Evss 7/9 | 5Z4G  T!6 | 25L6GT TN
EZ40 S/11 | 6AC7 313 | 30F5  6/11
EZ4l 69 | 6AGS 3. | 35L6GT 86
EZBO /11 | 6C4 36 | 35w4 619
EZ8I 66 | 6BW7 611 | 3524 513
GTIC 5. | 6F1 5/. | 80 67ii
HL23DD 6/6 | 6FI3 5/ | 954 e
KT33C 6/6 | 6FI5  5/- | 955 36
MUI4  6/- | 6F33 66 | 956 2/6

CRYSTAL SETS. Complete 2 wave
bands, 19/11; also with trans. amglifier
extra, 9/11. P. & P. 2/6.

HEADPHONES. High res. to suit above
crystal set, 13701, P, & P, 2/,

GERMANIUM DIODES, 9d. each. 7/-
dozen. Post 6d.

THROAT MIKES, 2/- each. Post 10d.
Super quality model, 3/~ could be used for
electrifying  musical instruments, etc.

VIBRATORS. 12 volt 4 pin, 5/11. 6 volt
4 pin, 8/11, Post |6,

NEON TESTERS/SCREW DRIVERS,
3'11. Post 9d.

NIFE ACCUMULATORS. 1.25 v,
Size 3 x 23 x ins. Weight 13 ozs,, 2/11
each. P, & P. 2/-, One only add 9d. per cell.

DIMMER SWITCHES, ideal for train
speed regulators, 1711, post 173,

V.H.F. AERIALS, 6/11. Post I/-, Easy to
fit. No technical knowledge required.

LUXEMBOURG AERIALS. Complete
and easy to fit. Greatly improves reception,
3711, Post 6d.
JACK PLUGS. Standard, l/ll. Post 6d.
Any parcel insured against damage in
transit for only 6d. extra per order. All
uninsured parcels at customers risk. Post
and Packing 6d. per valve extra, C.W.O. or
C.0.D. only. C.O.D. charge 3/- extra.
S.A.E. with enquiries.
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SUPER

TRANSISTOR
POCKET RADIO

INCORPORATING .;—
Printed Circuit

PRACTICAL WIRELESS

Minlature earpiece
Completely portable
No Aerial or Earth
is required

Y Size 43x3ixliin.
% Output 200mW

% 5 First quality
transistors

L 396

Complete with internal high-gain
ferrox aerial and twin tone case in
Red and Black. Med/Long wave.
Earpie’?e has SUbb-Imin/i\TCk and socl;et

N : with 3ft. fine cable. most invisible
hlg.h-flux MOVINE ;i yce. All parts available separately.
coil speaker Circuic diagram I/6—Free with parts.

RADIO & TV LTD. (Dept.5T)

HIGH STREET, ACTON, LONDON, W.3.

¥ Push-pull output
Y Fitted 2}in.

July, 1962

SOLDERING
FQUIPMENT

by

260 "0 nts

PRECISION SOLDERING
for the

ELEGTRONIGS INDUSTRY

I ive range-Robust & Reliabl

- nght weight - Rapid heating - Bit sizes
3/32in, to 3/8in. - ‘Permabit’ or Copper
bits - All voltage ranges 6/7v. to 230/
250v. - Prices from 21/-.
Also

@ Plastic Cable Strippers
@ Miniature Solder Pots
@® Heat Guards
@ Long Life Bits
llustrated is the 25w. 3/16in. replaceabls
bit model with safety shield.
—--—------_--‘
I ADAMIN— new range of pre-
I cision micro-soldering instruments—

Have you had details? 1
[ R T

Brochure No. S10 sent free on request.
Sole proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

REGONDITIONED TV SETS!

ALL MAKES ¢ ALL FULLY SERVICED 4 ALL GUARANTEED - ALL
GENUINE 13 CHANNEL SETS—NOT CONVERTED EARLY MODELS
1 4” Fully guaranteed 3 months, including valves and tube.

from £5 to £8.10.0

Examples: G.E.C. 14" £5: McMICHAEL PORTABLE £8.10.0

I1.With 12 months guarantee on tube, and 3 months guarantee on valves
) and components.

from £11.10.0 to £19
Examples: Phillips 17° £11.10.0: Stella Semi-Slim £19

The examples given above are only intended to act as a guide. All sets vary in price

betwaeen the prices given according to the make and model. As our stock continual ly
fluctuates please send S.A.E. for our price list of quality sets available,

BUY WITH CONFIDENCE!

Carriage and Insurance 25/- extra,

REBUILT TV TUBES

ANl our TV Tubes are reprocessed to a high standard and are covered by a 12 MONTHS
GUARANTEE. Each tube is fitted with a new, top-grade electron gun, which is
identical with the original, ensuring exact plug-in replacement

£4.10.0

21°, £6. 177, £5.10.0. 14 and 157,
Each plus 10i- Carrlage
£]1 Refunded from the above prices if you return your old tube.
PARK LANE RADIO LTD.

548 ROMFORD ROAD, MANOR PARK, LONDON E.I2
Telephone: ILFORD 6044

www americanradiohistorv com
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NEW VALVES!
Guaranteed Set Tested
24-HOUR SERVICE
1RS, 185, 1T4, 354, 3V4, DAFS1, DF91, DK91,
DLS2, DL94. SET of 4, 18/6.
DAF% DF96, DK96, DL96. SET of 4, 26/-,
1D5 7/- DL33 8/6 PCC89 9f=
185 5/6 DL92 5/11 PCF80 19
185 4/6 DIL94 6/ PCF82 16
1T4 3/3 DL 6/9 PCL82 /3
354 b5/11 EB91 3/~ PCL83 10/-
3V4 6/9 EBC4l 716 PCL84 /9
5U4G 4/6 EBF80 7/9 PL36 10/8
5Y3GT 5/9 EBL24 12/~ PL8L /6
521G 8/6 CC40 13/~ PL82 /6
GAME 2/9 ECC81 4/9 PL83
6K7G 1/9 ECC82 5/9 PL84 /-
8K8G 4/9 ECCE3 6/9 PY32 11/-
6Q7G 5/6 ECC84 8/~ PY80 /-
6V6G 4/= CC85 7/ PY8L 7=
6V6GT 6/6 ECKF80 7/3 PY82 /=
6X5GT 4/6 ECF82 8/3 PY /3
12K7GT 4/3 ECH2l 12/~ U2 /-
12K8GT 9/~ ECH42 7/9 UABCS0 6/-
12Q7GT 4/¢ ECL80 5/9 UAF42 /-
IZS\7GT 7/3 EF40 11/~ UBC4l (d
35L6GT 8/~ EF4l 7/6 UBF80 /=
35Z4GT 5/- EF80 4/3 CC 7=
AZ3L 8/9 EF85 4/6 UCH21 11/6
CL33 11/- E¥86 8/6 UCH42 " 7/6
DAC32 8/6 EF89 6/9 UCH8L 8/9
DAF91 4/ EF9l 2/9 UCL82 9/3
DAF96 6/9 EL41 9/~ UCL83 13/~
£33 8/6 EL84 6/3 UF41 6/6
F91 3/3 EY51 7/3  UF89 6/9
DF96 6/9 EY86 7/6 UL41 8/=
DHT77T 6/~ EZ40 6/~ UL84 6/6
DK32 10/6 EZ4l 7/6 UY2l 13/~
DK91 5/6 EZ80 5/9 UY4l 56
DK92 713 EzZ81 6/~ UY 6/3
DK96 713 MUI4 6/~ VP4B 8/6
DL33 716 PCCB4 7/- 11 219
Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Tra,nslt. 6d. extra
Any C.0.D. Parcel 3/- extra.
Office address, no callers.
GERALD BERNARD
(Note new address—formerly of Leeds)
83 OSBALDESTON ROAD,
STOKE NEWINGTON, I.ONDON, N.Jé
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NOV ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

It’s the most exciting news of the
year! .Just imagine. You can get
35 large, fact-packed Icssons for
Little more than 1/- per iesson! The
lessons are crystal clear, bractical
easy to master and use. Early
lessons make f(undamentais clear
even to the beginner, whiic other
lessons will give you the practical
“know-how” of an expert.

Compares favourably with some courses costing
ten times as much. You save because you
receive all the lessons at one time and are Dot
required to purchase equipment you do not
need.

This is a real home-study course that has been
bound into one glant 8 x 1lin. 216 page manual.
Each page is divided into two columns. A
wide column features the text, while a narrow
column at the side has the instructor’'s eome
ments, helpful suggestions and additiobal
pictures to simplify the diticult parts.

Everyone oan benefit trom this practical course.
No old fashioned (or psuedo modern) methods
used here, just straight forward, easy to
understand explanations to help you make
more money in electronivs,

As an optlona) extra, you can pay a further fee
if you wish to complete the questions set at the
end of each lesson and have an expert check
your answers. Studeuis who attain a winimum
of 609% correct answers can yualify 1or a
certitlcate of proficiency In basic radio and
electronics, Details senut with each course
ordered.

You must be convinoed that this is the best value
you have ever seen in electronic training,
otherwise you can return the manua) (or have
your money refunded if sent with order) aller
you have examined it in your own home for a
period of seven days.

The price? Only 36/-, plus postage.

FREE
TRIAL
OFFER/

PRACTICAL WIRELESS 265

- D SNy e AW A A AN AN A M @
. To BIM-TECH TECHNICAL BOOKS, Dept. '

West End, sout.hnmpton

Haunts,

l [J RUSH Radlo and Electronies Course for
seven days examination, I[f I keep the

I WA.1L, Gater’s Mill,

I course I can either pay 37/6d. cash or 12/8d.
deposit after seven days and two payments
l of 12/6d. wonthly. Otherwite I will return
the course post-paid and owe nothing.
l [0 BAVE! 3end only 36/~ if paylng cash with
order. (We pay postage). Bame 7-day-
I money-back gusrantee.

Name

I Address
1

I City.

County.

RADIO CLEARANCE LTD.

The oldest Component Specialists in the Trade

27 TOTTENHAM COURT ROAD, LONDON, W.I.
Telephone: MUSEUM 9188

TRADE ENQUIRIES INVITED EST. 30 YRS

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

“CONTESSA”

IS YOTED BEST OF ALL

A really remarkable 2-Band 6-Tran-
sislstor Superhet Radio—25,000
satisfied customers and still in huge
demand.

The Contessa is the professional
looking set with the professional
performance.

Study these brilliant features which
cannot be found in any other Radio—

Waveband coverage of 330 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 cleariy-calibrated station-named dial.

1nternal high-gain rerrite aerial. -
5 : 1 ratio slow motion tuning. Y
Fitted with the latest 12,000-line high-flux loudspeaker.

Power of 410 milliwatts from the single-ended push-pull final stage,
Specially designed aerial matching coil for use in a CAR.

()nl‘g’ first-grade fully guaranteed matehed transistors and diodes are
LEEYL

Double tuned §F
selectivity.

Fulily drilled printed circuit pane) marked with component numbers.
‘The two-colour case measures 10 X 7t X 34 in. and weighs approx. 4 Ibs,
when assembled.

Battery lasts 4 months with normal usage.

Book supplied witit detailed assembly instruetions,
circuitry.

Anyc;nelcnn build thls set—everything supplied just a soldering tron .
required,

transformers for maXimum gain and Kknife-edged

diagrams and

i Inclusive price tor all associated components, cabinet and battery, complete

t in ever{ Idetalsl. %r 10‘" BUY AhS YjUU éjUILD SCHEME. any barts sold ~
separately, en. or comprehensive des- N
criptive Manual and Parts L.st 3/6 post lree !
i sl £10.19.6 ;

You can hold Europe in the palm
of your hand with—

THE “CAPRI’

A MINIATURF pocket transistor Radio that
REALLY works, retaining the most attractive
features of the famous '‘Contessa’. SIX first-
grade Mullard transistors and diode are employed
in a highly sensitive suborhet MW and preset LW
circuit embodying the most modern design practice. A special 2}in. high gauss
loudspeaker provides surprising volume and a pcrsonal earpiece sacket is also
available. An atiractive two-tone Plastic case is supplied in two colours. Ivory/
Red or Ivory/Blue, the full constructional details being glven with each set of parts.
The total BMEASUREMENTS of the *‘Capri’ are 4} x 2} x 1iin.

SEE AND HEAR A WORKING MODELTODAY

£7.10.0 ;.=

plus 2/- P. & Pkg

Inclusive price for all associated components,
case and coustructional data, complete 1n every
detajl or on our BUY AS YOU BUILD SCHEME,
ANY PARTS SOLD SEPARATELY. 8 v. battery

2/6 extra.

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret
no lists or catalogues—our stocks move too qQuickly!
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES
Terms of Business:
CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/,

)

ST TR e AR

ety e

Tt

e - o
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“CODAR CLIPPER’ ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS
T

THE MINI-CLIPPER

The ORIGINAL and finest one
vatve all band receiver. Out-
standing performance. New first
grade components ensure top
efficiency. Low loss air spaced
tuners, high gain polystyrene
plug in coils. Satin Silver metal
panel with engraved dials, grey
pointer knobs.  Provision for
adding 2 ctransistor amplifier
stage. Chassis ready punched.
Total building cost, all parts,
ona coil 20-60 meters, wire solder
full plans, 366. & P. 26,

Other coils 10-2000 meters and electrical bandspread available.
Plans and parts list, 2/-,

Parts sold separately.

NEW LOW
PRICE

HROUGHOUT THE WORLD.

36/6

dial, 7 x 4in.,
and bandspread,

chassis 8 x 53in.

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success.
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied assembled,
only 3 wires to connect. Large precision
with 2 pointers, bandset
dual
drivers, air spaced variables.
Batteries last months.
Covers 10-2000 metres (5 coils).
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 metres. Step-by-step
pictorial plans, nuts, bolts, wire 88/6. 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.

Tremen=

slow-motion
Punched

Total

THE NEW CR45 < NEW STYLING TOP PERFORMANCE

knobs, perspex disc cursors.
EZ80 full wave rectifier.

meters (5 Coils).
version [05-120 volts).

£6.19.6

Power output 3% watts for 2/3 ohm speaker.
vernier slow motion drives, separate electrical
World wide reception.
Total building cost all parts, valves,
punched chassis, 2 coils, 20-60 and 55-190 meters, wire, solder, instruction manual.
P.&P. 3!6. Optional extra. CR45 Cabinet 12x5x7|n.,s||de flap for
easy coil changing, Silver grey finish, 27/6.

Previously produced excluswely for Export, the de-luxe version of this famous
ALL BAND receiver is now also available for the home market.
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
High gain circuit with ECC8| duotriode, EL84 output,

Superb new

3 Planetary
bandspread. Covers 10-2000
For A.C. supply 200-250 volts (Export
front panel, ready

No technical knowledge required to build these fine receivers.

Send 3d. stamp for illustrated leaflets, testimoniais, ete.

Now available, the NEW (962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER.

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX

G3IRE

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO.

G3IPA

D.CASUPPLY KIT. 12 v, 1 a, consisting
of a partially drilled metal case, main
trans., F.W, Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch. vari-
able Speed regulator and circuit. For
250 v. A.C. mains. Suitable for Electric
Trains. Limited number avallableat 29/11

SELENIUM RECTIFIERS

F.W. BRIDGE 24v.2a.
812v, la, ..3/11
. 2a. .. 611

.. 14/9
S H.W.

. 35/9 25

co TACT COOLED, 250 V. 75 mA, F w

§ r'ldge) 10/11. 250 v. mA.

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

TELEVISION RECTIFIERS.
200 mA, Small size. Only 5/9.

B.S.R. MONARDECK TAPEDECKS
Speed 3iin. per sec. With high quality
recording heads. £6.19.6. Carr. 5/-,
Cablnets, 39/6.

EX. GOVT. CASES. Size 14x104{n. high.
Well v:ntilated, black cra kle finished,
undrilled cover, IDEAL FOR BATTERY

CHARGER OR INSTRUMENT CASE OR
COVER COULD BE USED FOR AMPLI~
FIER. Only 9/9, plus 2{- postage.

LINEAR TREMOLO/PRE-AMP UNIT
Type TPU/L, with 3 controls, volume,
amplitude and {requency. Inputs for
guitar and microphone. Requires power
supply of 250 v. 10 mA and 6.3 v, 1 a.,
available from any R.S.C. or LINEAR
amplifier. The unit is merely connected
to normal input socket of hi- ﬂ amplifier
or Guitar amplifier. Only 5 gn:

R.S.C. GRAM. AMPLIFIER K1Y, 3
watts output. Negative feedba sk, Controls
Vol. Tone and Switch. Mains operation
200-250 A.C. Fully isolated chassis.
Circuit etc., supplied. Only 39/9. Carr. 3/9.

TH-F1 10 WATT AMPLIFIERS
Brand new. Manufacturer’s discontinued
line. Fitted lat,est, Mullard valves. Dual
Inputs for “mike” and gram., etc. Bass
and Treble Controls, High ;3nsimv1ty and
quality. Output for 3 ohm or 15 ohm
speaker. For 230-250 v, A.C. £7'1 9'9

Carriage 7/6,

THE SKYFOUR T.R.F. RECEIVER,
A design of a 3 valve long and medium
wave 200-250 v, A.C. Mains receiver with
sel :nium recniﬁer High gain H.F, stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellane, Simple to construct. Point-to-
Pomnt wiring diagrams, instructions and
parts list. 1/9, maximum building costs
£4.19.6, inc. attractive Walnut veneered
wood cabinet 12 x 64 x 54in.

R.S.C. TRANSISTORISED GRAM
AMPLIFIER. Output 1 watt, for 3 ochm
speaker. Transistors Mullard OC71,
0OC81D, 0OC81, 0OC8l. Suitable for any
normal crystal pick-up. Only 68/9.

MULTI-METLERS,
CABY ML Sensxtlvn,y 2000 ohms per
volt. A.C. and D,

CARBY Al0. Basm Meter sensitivity 155
micro-amps. A.C.and D.C.ranges £4.17.8.
CABY IB20. Sensitivity up to 10.000 ohms
per volt, A.C. and D.C. £6.10.0.

EX. GOVI, SE Ll- NIUM RECTIFIERS.
12 v. 15 amp. F.W, (Bridge). Only 25/9.

SMOOTHING CHOKES.
200 maA, 0 ohms, Parmeko 8/9;
100 mA, 5 H, 100 ohms §/11; 150 mA.
10 H, 50 ohms 9/9; 80 mA, 20 H, 900 o

5/9‘ 120 mA, 12 H, 100 ohms 8/9; 50 mA,
50 1,000 ohms '6/9; 100 mA, 10 H, 100
ohma 8/9‘ 60 maA, 5-10 H, 250 chms 2/11.

EX. GOVT,
00 35

EX. GOVT. MAINS TRANSFORMERS
Primaries 200-250 v, 50 c.p.s. A.C.
250v. 60mA 6.3v. 2a ., .
250-0-250v. 60mA 6.3v. 2a, oo .. 12/9
300-0-300v. 60mA 6.3v. 28 ' .,
3.500v., 5mA 2v. 2a .
0-35-30-45-50v., 300mA 6.3v. 3a .. .. 179
12v. 20a. (carr. 7/6) . e

COMPLETE POWER PACK KIT, 19/11.
Consisting of Mains Trans., Metal Recti-
fier. Double electrolytic smoothing choke
chassis and ciruit, r 200-250v. A.C,
mains. Outputs 250v. 60mA 6.3 v, 2a.

R.S.C. POWER PACK, 39/8. Louvred
metal case only 8 x 5% x 24ins. Stove
enamelled, For 200-250v. A.C. mains.
Qutput at 4 pin plug and so:ket 250 v.
60 mA, fully smoothed and 6.3v. 2a. Suit-
able for power requirements of almost
any Pre-amp or Radlo Tuner.

GOVERNMENT  ACCUMULA-
S. Size 7§ x 4 x 2/13 2v. 16 A.H. brand

EX.
TO
new, 6/9 ea., 3 for 15,

R.8.C. BABY ALARM or INTER-
COMDM. KIT. Complete set of parts with
diagrams, etc. Master Unit housed in
v:neered walnut cabinet. High sensi-
tivity. For 200-250v. A.C. mains. Fully
isolated. Only 79/8, carr. 5/-. Or assem-
bled ready for use £5.15.0.

Manch:
RoSoCo ( anft:.’ter)

BIRMINGHAM; SHEFFIELD:
6 Great Westera 13 Exchange St.
Arcade, ! Castle Market
Birmingham Bldgs., Sheffield

MAIL ORDERS to 29 Moorfield Rd., Leeds 12, Terms: C.W.0O. or C.O.D. No C.0.D. under £1.
Postage 2'9 extra under £2. 3'9 extra under £5. Trade Supplied. S.A.E. with all enguiries please.

HULL: LIVERPOOL; BRADFORD: MANCHESTER: LEEDS:
51 Savile St. 73 Dale St. 56 Morley Street 8-10 8rown St. | 5-7 County (Mecca)
Hull (Half Liverpool 2 (Above Alhambra | (Market St.) Arcade, Briggate
day Thurs.) Theatre), Bradford | Manchester 2 Leeds |

www americanradiohistorv com
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23 TOTTENHAM COURT ROAD,
and at 309 EDGWARE ROAD,

PRACTICAL WIRELESS

LONDON W.I
LONDON W.2

/

Telephone: MUSEUM 3451/2
Telephone: PADdington 6963

267

THE “PETITE” PO TABLE

P. &P
0R £7 o 3/~
Batteries extra: H.T. 10/- (Type
13126) or eyuivalent.
(Type AD 35) or equivalent.
® High

serials.
@ High sensitlvity on
both wavebands.

4; ® Medium and long
e wave superhet cir-

¢ frame

L.T. 1/

WE HAVE BEEN APPOINTED
STOCKISTS FOR FULL RANGE OF

STERN'S RADIO

(Fleet Street)
Famous Mullard Designs
ruch us

Type ‘C' Tape Pre-amplifier and Erase Unit,
including separate Power Supply,

Complete Kit of Parts ,,, £14. 0, C
ar Cowpletely assembied and tested, ..’ £17. 0. 0
Also available Less Power Supply ‘at £11.15.0
and £14.10.0 respectively.

PURCHASE!

FOR ONLY

15

cuit. Stern’s Model HF/TR3 Mk.2 Tape Amphﬂer
X Complete Kit of Parts 3.14. 0 P. & P,
® Iustructionbookl/8 ar Completely assenibled and tested . sll . 216
TRANSISTOR SUPERHET RADIO Complete Mullard 5-10 Amplmer wnlh Pre- o

MAY BE
BUILT FOR

£8.9.6

pius 2/6

PP38 Battery
extra at £/6

Ustng eix Transistors auu
one Diode and internal Ferrite Rod
Aerial, with provision for Car Radio Aerial. Full
medium and long waveband coverage and 6 x 4
High Flux 8peaker. When conrtructed the
receiver is housed 1 an attractive two tone
cade, size 10] x 73 x 3|hu.

amplifier on seme Chasgis.

Compiete Kit with l'urmeko O/P and
Maink Transformers . . .,.... aao

Completely assembled and tested

PRICE 48 gas,
Brief Specifications:

. 21110, 0
£13.10. ¢

Cowplete Mullard 3—3 Amplifier K 47.10. 0 Input sensitivity P.U". & and 45 mv, Tape 1 and
Completely assembied and tested £8. 1 18. 20 wv, ltadio 50 mv. Output 12 wn.t'.s ver channel,
L& b, 0/0 20 watts peak. 2 EL84 pushepull output per

chantel.
trebte and balance,

Mullard 10—10 Stereo Power Ampliﬂer based on

the famous Mullard 6—10

Complete Kt of Parts . 218,10,

Completely assembled and tested £21. 0, €
{Control Unit on Main Ch

assis)

Also available with separate dual-channel Pre-amp. THIS
Complete Kit for Power Amp. & Pre.amp £26.0.0
Cowpletely assembled and tested,....... £30.0.0 ARTICLE
ALL COMPONENTS USED IN THESE KITS ARE
OF THE HIGHEST POSSIBLE STANDARDS AND IS BRAND
STRICTLY TO CIRCUIT SPECIFICATIONS.
Full deseriptive literature available on these produet NEW AND
and Circuil Diagrams may he purchased separately.
m—rmd GUARANTEED

STAR FEATURE

WE CAN OFFER THE FABULOUS SAVILLE
DOUBLE 12 STEREQ POWEK AMPLIFIEE
AND MATCHING SAVILLE 12P CON1KOL UNIT

Control t-pos. sel. volue onjott Lass,

SURPLUS RALIO SUPPLIES

2 LAING’S CORNER (35
MITCHAM, SURREY

SEND TODAY FOR OUR

CATALOGUE

400 BARGAINS

At prices below manufacturing cost.

post free.

2I- refunded on first order of 10/- or over.

MODEL 7 £11.1C.". MODLL 7 Mark
Guaranteed perfect,

tered post and packing

Complete with leads and batteries,

AVO METERS

1 £12.10.0.

5/- extra.

“ERECON”
barrel), 0-500pLA.
PANEL METER. 0-5001LA.
guaranteed good quality. 15/~
SILICON RECTIFIERS, A modern marvel.

PANEL METIIRS,

(Surplus).

rectifier. 8/6.

Rectangular 43 x 4iin. Gin.
BRAND NEW (Japanese). 52/6.

Circular 2ir,

scale, 0-5,

Type 1EA2 (+ x in.)

will handle 350 volts at up to 500 mA. Replaces any TV metal

Price 216, H.R.0. RECEIVERS—SENIOR
with ¢ coils from 50 Kc/s—30 Mc/s.
receiver,

POWER UNIT 58/6. extra carr.. 5/¢.

RICVID DI
A superb communications
Guaranteed in brand new condition, £25, carr. 30z-.

ALX. Complete

Fine quality Morse Key 3/9
Postage and packing 2/-

NEW REPANCO TRANSISTOR

COMPONENTS

Push Pull Driver Transformer Type TT45 ...
Push Pull Output Transformer Type TT46...
interstage Transformer Type TT49 ...

Dual Range Ferrite Aerial Type FR2

2.5 millihenry Choke Type CHI

5.
5/, Moving Coil Phones. Finest quality Canadian, with Chamois ear
- mufis and leather-covered headband. With lead and jack plug.
5. Nvise excluding, supremely comfortable, 19/6, post 1/6.
|2'6 We now stock The Pocket 4, a neat little job which can be
000 made tor 42/€¢. (Printed Circuit Version 52/6). and The Good
[ Companlon (a super job equal to the best), Eas.ly constructed
s oo 216 for only £9.19.6. Gladly demonstrated to callers.

RADIO EXPERIMENTAL PRODUCTS LTD.
33 MUCH PARK STREET, COVENTRY

1107 RECEIVERS, 1.2 Mc/s—17.5 Mc/s continuously, 3 wave bands.

Completely self contained with speaker and power unit for A.C.

gmlnsaou;nd 12 v, battery operation. Guaranteed perfect. £13.10.0.
arr. 30/-.

PPCR COMMUNICATIONS RECEIVER

Type PCR. Has selt-contained speaker. Covers 850-2000,

AS NEW CONDITION. . 0.uiiiunireurvriiivannareinaaais £6.16.6
Type PCR-2. Requires external spealer. Covers 850-2000.
200-500 and 13-50 metres.

USED (Good condition). ... .oviviriiuiessenrisriisiinss £5.19.8
Carriage (any type) 10/6 Full details $.A ‘AnY model fitted
with BRAND NEW INTERNAL POWER SUPPLY guaranteed

ready for use on A.C. ma!ns £2 extra.

CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martins Lane, London, W.C.2

TEMple Bar 05646 Shop Hours 96 p.m (8-1 p.n. Thursdaw)

Open il day Saturday.
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MINISETS LTD.

Hatherley Mews

London EI7

6-STAGE PORTABLE TRANSISTOR RADIO

All parts including transistors direct from manufacturers

Pre-assembled circuit board ensuring ease of construction

Full medium-wave coverage

After-sales service

¥ Attractive two-tone case

9 x 6 x 4in.

Y Push-pull 350
milliwatts

¥ 5in. high flux speaker

¥ Built-in Ferrite Rod aerial.
No external aeriali or
earth required

¥ High performance, many

stations received on test

)HOH'

output,

Can be P.P,
built for £5 4 0 3l
Or with long-wave 8/- extra.
N Full instructions 116 (Free with order).

6-STAGE TRANSISTOR
POCKET PORTABLE

Cnbe  £4.19,

built for 2’6

Y Completely self contained

. no aerial or earth required

v Push-puli  outpur, 250
milliwatts

Y 3in. high flux speaker,

¥ Pre.assembled circuit
board with simple in-
structions ensuring easy
construction

¥ High Q Ferrite Rod
Aerial

¥ After-sales service

Can be supplled with long-wave /- extra,
Full instructions, price list 116 (Free with order),

3-TRANSISTOR RADIO (plus 2 diodes)

Total building 70/' P.P. 2/6

¥ Pre-assembled circuit board,
Y Full medium-wave cover-

ensuring easy construction

age
¥ Attractive case 5§ x 3 x
2in.

b

Y All components including
transistors are brand new
and direct from manu-
facturers

¥ Ferrite Rod aerial coil, no
external aerial or earth
required

Y 2%in. high flux speaker direct from manufacturer

% After-sales service

Send 116 for instructions, circuit and price list

2-TRANSISTOR RADIO (plus 2 diodes)

Ideal for personal listening

¥ Built-in Ferrite aerial
Y Sensitive earpiece

+* All parts including
transistors direct from
manufacturers

¥ Pre-assembled  circuit
board and  easy-to-
follow instructions

Y% After-sales service
Y Can be 50 /_

built for
instructions, etc.,
(Free with order),

1’6

Full

» Radio and Television ‘7 Al ‘]E SAME DAY SERVICE
> T b NEW! TESTED! GUARANTEED!
» Retailers’ Handbook
a 1, DL92, DL94 .. Set 4for 19/6
P Whether proprietor or manager, estab- SETS 1BS5. 185, 1T4, 354, 3V4, DAF91 D91, DK9.
} lished or aspiring, this book will be a DAFS6, DF96. DKDG, DL% i b b ° b 4 for 27/6
constant companion on your road to | Ao 11/6 | 6LI8 10/- | 30L15 11/- | EBF89 8/9 | EZ4l 7/6 | U26 0/3
} success. 1ATGT 11/ 6L19 10/~ 30P19  14/8 EBL21 13/8 EZ80 68/3 Us0 6/=
by F. X. Carus. 1D5 7/8 8LD 8/- 5 14/~ ECC40 13/8 EZ81 6/6 U52 4/8
} 35/, Postage 176, 1H5GT 9/- 8P1 71 35L6GT 8/3 ECC81 5/= KTa3C 7= U178 4/8
INSGT 9/~ 6P25 8/6 35Z4GT 5/8 ECC82 6/3 KT4l 11/6 U191 14/8
> e en | e gt | mAdT 8| B ML) KIa g | UR A
1 5 5
) SPECIMEN ANSWERS TO TELE- ;55 5/3 | 6Q7GT 8/6 | 50L6GT “g/- | ECC8S 79 | KT63  6/6 | Usor 17/
P YSIoN Sevicine aves it JR | toier 3| Al e | Do ge|wpe S8 o, 3
TIONS (C & G & R.T.E.B.), by [1U5 5 2
3A8 /- | 6UsGT 9/g | B36 %6 | ECH21 13/6 | PCI%5  10/- Fi2 §/3
b pgREerat CBave Ebas i U G VR | O o) ESS 'HR )\ EGR, lof| v, 8
P HI FI YEAR BOOK, 1962, 10%6. | 5v4 9] xa 4/g | Daca2 "9/~ | ECH8L 79 | PCC89 9/3 | UBF80 8/3
S oAkl aoware, |2 g8 | Bom 1) BASL 98| il #0|mom U pn
. W5 8/9 - 4
y T GTanpe oere | BB | B0 R\ B Bl k| L 8
THE LOUDSPEAKER GUIDE, by 6AL5  8/9 | 7C6 76 | DF91  3/6 | EF39  4/¢ | PCL83 10/8 | UCH2l 13/8
P 1. Borwick, 776. Postage 6d. 6AM6  3/6 | THT 76 | DF9%  7/6 | EF40 11/6 | PCL84 10/- | UCH42 ~ 8/
THE RADlO AMATEUR'S HAND- | 6AQ5 8/~ 737 8/- DHT76 4/9 EFr41 519 CL85 10/6 UCHS81 8/9
> BOOK, by A.R.R.L. 1962 ed., 36/- | BAT6  6/9 | 7Y4 6- | DH7T7T  6/9 | EF80  4/9 | PENA4 11/~ | UCL82 8/9
b ol SR W R Nl
RADIO CONTROLHANDBOOK, | 8358 38 | 13407 &3 | Dkoi @ | mFes 5/ | PLéL 9/6 | UFEd I-
P by H. G. McEntee. New ed., 401! | 8B ye 5/9 | 12axX7_ 7/~ | DK%2  7/6 | EF9 3/¢ | PL82 7/~ | UL41 /-
$ w0 W) o g6 uw o g
b - Compied N e £ S00% olp | OIGE A B e EEL ge ) EG wn)LRE G5
> COMPLETE CATALOGUE I~ [fFs. 100 [ 1323°C%8/ | Dros 7 | Fre: a6 | DY 11/, 741 /6
6F13 10/~ 20F2 17/~ DL96 718 EM34 73 PY80 7/8 UY8ss /6
} 8F14 10/~ 20L1 16/~ EABC80 5/8 EMS80 8/~ PYS81 7~ VP4B /6
6F23 10/~ 20P5 14/9 EAF42 8/8 EMS81 8/~ P¥82 8/6 VP4l i
S THE MUDERN BUUK cu 6K7G 111 | 25A8G 8/~ | EB9L a/9 | EM84 g6 | PY83 w9 | VPIsal 16/8
= | BK7GT 5/= 25L6GT 7/9 EBC33 5/« EY51 718 T4L | 718 (] 4/9
’ 6K8G 5/~ 25Z4G 8/8 EBC41 8/~ EY86 719 v22 73 w7 3/9
BRITAIN'S LARGEST STOCKISTS 6K8GT 9/ | 30F5 7/~ | EBF80 8/~ | EZ40 U25 12/~ | 271 /6
} British and American Technical Books E DERS BADI‘) Post 6d. per valve
> 19-21 PRAED STREET B A Any Pasre  sured
3 :-ONP?D?N' Vx; 24 COLBERG PLACE, STAMFORD HILL  Asginst, Demage in
hone: ington Any C,0.D. Parcel
> Open 6 days 5-6 pum. LONDON, N.16 STA. 4587 Do eveel ¥
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THE
| PEMBRIDGE
. COLLEGE
. OF ELECTRONICS
# OFFERS TRAINING

IN RADIO
TELEVISION
AND ELECTRONICS

PC15

PRACTICAL WIRELESS
ATTENDING COURSE

This course is recognised
Certificate examinations.

radio receivers and all
receivers.

the City and Guilds

Certificates.

Name

HOME-STUDY COURSES

(B) Courses in Radio, Telecommunications and Mathematics for

To: The Pembridge College of Electronics.
(Dept. P11), 34a Hereford Road, London, W.2.
Please send, without obligation, details of

269

(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers.
Next course commences 4th September, 1962.

by the Radio Trades Examination

Board (R.T.E.B.) for the Radio and Television Servicing

Provides excellent practical experience on valve and transistor
well-known makes of television

Telecommunication Technicians’

A_. B__ (Please tick).

Address

H.A.C.:S0FMENT
AND

SHORT-WAVEKITS

Famous for over 25 vears for .
S.W. Receivers and Kits of Quality.

A.C. were the orlwlnal suppliers of
SHOR’T-WAVE RECFIVER KITS lor
the amateur constructor. Over 13,000
satisfied  customers—including Tech-
nical Colleges, Hospitals, Public
8Schools. Hams, etc.

Improved designs with Denco colls:
One-valve Kit, Model *“C”, Price 25/-.
Two-valve Kif, Model ** Price 50/-,
New Addition: Model “K”,

Super sensitive ‘‘All Dry” Recelver.
Special Inc, price. Complete Kit. 77/-.

All kits complete with all components,
accessorles and full instructions.
Before ordering call and inspect a
demonstration receiver, or send for
deseriptive catalogue and order form.

AN SN EE G MmN SIS SN0 Stmy Sy Semy sems
| POST THISCOUPONNOW ! |
| “H.A.C.” SHORT-WAVE PRODUCTS |

I (Dept. Tll). 44 01d Bond Strect, |
London W.1

| Piease send me FREF and without |
I obligation your 1962 literature. l

I NAME.....civivieennens resassaernen
l_ ADDRESS.........

PRICES DOWN
TRANSISTORS FROM /6 EACH
GREEN SPOT A.F. 3 volt Transistors

16 each.

YELLOW SPOT A.F. 6 volt down to
2!- each.

RED SPOTS down to 2/6 each.

WRITE SPOTS down to 2/6 each.
YELLOW/GREEN TRANSISTORS
down to 3/~ each.

RED/YELLOW R.F. type only 4/6.
MULLARD TRANSISTORS
OC44 93, OC45 9, OCI170 96, OCI71
1076, AFII4 F17-) AFII5 1376, AFII6 10/~
AFI17 976, OC7| 66, OC70 6’6 oC78 8'-,
OC72 8-, Matched pairs OC72 or OC8/I

167- pair.
OA79, OA8Il, O©AS%0

DIODES OQA70,

all 3/~ each.

SURPLUS DIODES Miniatures, 3 for

only 2/-, 7l-doz

CRYSTAL EARPIECES with Lead and

Plug 776 each.

LOW IMP EARPIECES, 7.5 ohms,

7'3 each.

REPANCO TRANSFORMERS, Type

TT49. Interstage 5/-. TT45 Driver 5/-.

TT46 Qurput 5/-,

FERRITE ROD AERIAL, Type FR2, 12/6.

DRX | Coils 276. DRR2 Coils 4/-,

).B. DILECON CONDENSERS. .000i,

.0002. .0003 or 0005, aii 4’9 each.

MINIATURE TRANSISTOR TRANS-

FORMERS, P.P. Driver 4.5 : | P.P. Output

20 : |. Boxed with specifications 9/6 pair.

TRANSISTOR HOLDERS - each.

REACTION CONDENSERS, .000] 3/-,

.0003 3/9, .0005 4'-. Minrature 0005 4/-.
ALL SENT POST FREE IN U.K. by

PETHERICK’S
RADIO SUPPLIES

22 Righ Street, Bideford, N. Devon
Tel.: Bideford 1217
S.A.E. WITH ALL INQUIRIES PLEASE

www americanradiohistorv com

RADIO BOOKNS

NEW

A BRILLIANT
Plctonal“ \a oach to

RA |

in simple %raight—lorward Nords and
Clear Explanatory Pictures. The Reader
is taken Step by Step from Plcture to
Ptcture.

LEARN WIILE YOU PAY
FoRr ()\ Y 2/6 PER WEEK

for Hlustrated Prospectus
qiving delazls of mstuhnem plan.

BUMPLER  BOOK
CIRC

Write

13 ll()\ N, 6/6.
Bradiey 5/6.

New and enlarged edition. Pettit, 7/6.
Al nnmt. tltl(-s m(’lude nonaze
STAMP FOR LIST!

SELRAY BOOK CO ‘

< IELL, HAYESN, BROMLEY
Tel. HURstGway 1818

18, 0000 P.V.MULTIMETER KITS
Rnn"e'~ 0-0.25 and 2,5V D.C.: 1€, 25, 100, 250,
500, 1000V A.C., D.C., and Gutput volts: Chms
100'chms to 10 Meg. (two ranges:; 0.5, 2.5, 25,
250mA D.C. (2.5A range 4/- extra). Kit com-
prises new 3 x 24in, Weston 0-50 microemps
m.c. meter, all 1% multipliers, 1% rzady
adjusted shunts, padding resistor adjusted
for each meter, 3 other resistors. 1 con-
denser, meter rec., knobs, switches, sockets,
pots, circuit instructions.

scale (ohms, dB, pF, mA &
scales) l.e, everything except case and
battery. Details of 200pF-C.5uF range.
Price 69/11, post {ree. Scale fitted to meter,
2/6 extra.
Stop Press.  §9% stability multipliers now
supplied while stocks last at uo extra cost.
Meter only, as above, with circuit. multi-
meter scale, etc.. 22/6, post 1/8, The resis-
tance of every meter is measured before

despatch. Circult, scale, wiring diag., 9d..
free with meter or kit.

PLANET INSTRUMENT CO.
25 DOMINION AVE. LEEDS 7
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CABINETS &
HI-FI EQUIPMENT

We can supply any cabinet
to OGO specification

PADGETTS RADIO STORE
OLD TOWN HALL, KNOWLER HILL,
LIVERSEDLGL, YORKS.

Phone: Cleckheaton 2866.

Brand New. Boxed. Wireless Remote
Control Unit No. 1 (Canadian) Intercom.

Set, 12/8. carr. B.R.S, 6/-. Two for £1, carr.
8/-. Less phones and mike,

Complete TV Chassis for Spares. Less
valves, 12in.. four for 10/-, carr. B.R.S. 7/6;
14in. chassis, four for 15/-, carr, 8/6.

} H.P. Motors, 230 volts, ex-equipment.
W ?””6'// Perfect and guaranteed. 45/-, carr. 5/-.
P

f / P.M. Speakers. All 3 ohms, removed from
£ oY TV sets. Perfect condition. Rola 6 x 4in.,
i 7 ’ 5/-; Goodman 7 x 4in., 8/-: Philips 5in. round.
{ 8/ %0(137 ang R.c an(é A, 6in, round,aaltl: 821ln.
—— roun -, Post extra on any speaker, 2/-:
Th L b Instant Ty':EOLE PUNCHES up to six can be sent for 3/6.

e Lowboy ¥ diameter 576 e Conx TV_Cable, 75 ohms, Best Imake,
Price 24 gns ! 00 s 3. | stranded. 5d. per yd. Post free up to 50 yds.
gns. Screw-up Type NEW VALVES, Ex-units. All Post Free.
4" diameter ... o0 oo 6'8 ea, | 6K7 2/-, 6X5 4/-, 6V 3/-, 6V6CT 4/-, 6C4 2/,
. B7G o K163 4/, DHED 4/- ELIL 1/9, BBIL 1/9, 6J6
3 ” BBA, BSA 18 7 2/6. EF50 1/8, 6/- per doz., 5U4 4/8, 574 5/6,
This cabinet can accommodate every Sar " ’ oo 83 " 4 1/6, 9001 9d.. 5/- per doz.. VR150130 4/-
type, size and make of Hi-Fi e LU b o 817 oy \alves Removed from TV Sets. All tested
equipment, e, » oo oo ”» on a Mullard Valve Tester and are 100% as
The Lowboy 1s supplied in Walnut or [ ” e 9/6 ,, | new. They carry a 3 months’ unconditional

stripey Sapele mahogany and polished Paszage and packing 1= | guarantee, All Post Free.
to a satin finish. This is only one 0 A EF80 1/8, 10/- per doz. Grade 2, 8d., 4/«

example of— :7 diameter Int, Octal IO’II; ea. | per doz.

¥ . .. 133 | ECLS0 4/6 | 6LD20  5/- | KT36 /-
BRI SRSERnrEIniid || || fp 0 s | ECcs2 B | 6SNT  o)e | PLal -
13 B9G Tt EL38  4/8 | 1002 2j- | PY8L /-
Equipment is also our speciality. IL ey oo 14 " EY51 2/6 | 10F1 2/- | PL82 /=
SENDTODAY for u Jree copy of the Lewis o, 0w ceo wee . 2014, [ BRER0 476 | 10/- per doz. | PY82 /=
Ragio cabinet catalogue—the most com- 24%" , Meter .. ... 2778 EBYL  8d. | 10P14 5/~ § PY80 /-
Drehensive ever prepared. i Postage and packing 273 g:}g‘zgal g- | égglla g;- llzlzgg ;-
Complete set including postage and packing, il 3| %1 2 | Bérao 46
di ¥ ML &l pe
° - -
dbld || Oliver & RandallLtd |¢¢ = |2 % |5 &
6387 2/- | U282 5/- | B36 4/~
100 (P72) Chase Side, South Depcl 6% %o luss 8| j:
ase Side, outhgate, y ' 5 &
London, N.i4, Pa.l'3733/9666 40 PERRY HILL, LONDON, S.E.6 Complete TV Sets Untested. 12in. 20/-,
Tel.: Forest Hill 3415 14in. 30/-, 14in, 13-channel 50/-, 17in. BBC

only 50/-. Carriage on any set 10/-. If you
wish to insure against damage. 8/6 extra.

TV Converters. Less valves and knobs.
Coils ﬁr,r,ed 2 and 10 Ekco. Ull:ra. Pye,

FIRST-CLASS 2 METRES! || siiitony
r4 alves. s 5 &
BAD"’ COUBSES a a a The thrills of 144 Mc/s can now be };g’sn’l‘zll;l;es. Regunned. 12 months’ guar-

tee. Old glass not required. 12, 14, 15,
i yours for only 38/6, complete kit! an ' .
GET A CERTIFICATE ! Tunable range 150-100 Me/s, simpli- gﬁ;,lﬁfg;,f‘ ﬁ};m%}ée b ANIEEBENER AT
QUALIFY AT HOME—IN SPARE fled construction. etc., write today Perfect Reclaimed Tubes, ¢ monthg’
TIME for descriptive literature, also if a guaixdu(x)lt%e. 1‘2)1;1(i 117/ .7}(;1111. Mullard only
.10.0. 5 ns.. 7/6.
Afcer brief, intensely interesting study newcomer-beginner  to  Amateur &l arr
—undertaken at home in your spare Radic as}: for free coby of the world-
time—YOU can secure your pro- famous *“Globe-King’ kits and re-
fessional qualification or learn Servicing cetvers—stamp to cover Dpostage OUTSTANDING
and Theory. Let us show you how. costs appreciated. Write now to VALUE!
makers: Model 1TI-2
T b SR i ) - JOHNSONS (Radi GooH)
| The New Free Guide cc;]ntams 132 1 ( a lo) MULTI-METER
pages of information of the greatest A
| importance to those seeking such 1 St. Martins Gate, Worcester 20,000 O.P.V.
success-compelling qualifications as Complete with test
A.M.Brit.L.R.E., City and Cl"‘uilds I ° R;od‘-
Final Radio, P.M.G. adio ur Price
| Amteurs” Biams., Gon Core. 1 | | ARRL. RADIO AMATEURS £5.19-6
of \Educ. London B.Sc. (Ene). | HANDBOOK 1962 C.W.0. P. & P. 2=,
) S i e ey | New Edition 36/-, Postage 2/6. Size 44 x 33 x lin.
The Radio Handbook, by Editors and .
| etc., together with particulars of 1 Engineers, §8/-, postage /6. A.C. Voltage: 10, 50 100, 500 and
1o remarkable Guarantee of g;ggn- ctlmngé-l Radio Control by Warring. Logo\sltlst- (10, Ogozs B0 o e
, bostage . Voltage: 5- an
SUCCESS OR NO FEE_ l The Cabinet Handbook, a new edition by 2.5k. (20, Oogohms per volt). ’
Werite now for your copy of this l Briggs, 7/68, postage 1/-. D.C. Current: 0-50 micro-amps, 0-2.5
1 invaluable publication, It may well I Iéllxllggtslm“\,l:i?tenance Manual, 2nd ed.. m}a '0_250"‘/3" '
prove to be the turning point in your World Radio Handbook 1962, by Johansen Resistance: 0-6 k, 0-6 meg. (300 ohm
career. 1 18/9, postage 1/-. and 30k at centre scale).
FOUNDED 1885—OVYER The Microphone Guide by Borwick, 7/6, Capacitance: 10 pF to .00l mfd.,
L = = 150,000 SUCCESSESm mm ol %?sze\fid-t T, ey 001 to .1 mfd
he  Amateur adio andboo. by 2 T o 3 .
NATIONAL INSTITUTE OF R.S.G.B.. 34/-, postage 2/6. De."be's-n—m to +22 dB. Knife edge
ENGINEERING Ilqul;,ar;gg Editing Guide by Hack, 7/6, r:ér;;er. loney back guarantee. Send
(Dept. 461), 148 HOLBORN Reference Manual of Transistor Circuits )
LONDON, E.C.I by Mullard, 12/6, postage 1/-. LEMETRIC
. Africa: PO, Box 8417, Jotburg. | | ) ugztlerEoSr:AsLm?‘ogfaogo\iv 2 (Dept. P.W.) 2 Vernon Street,
Australia: P.O. Box , Melbourne. (adiotning Lisle Streoty | LIVERPOOL 2,
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The new NOM

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR,27
220 kc/s to 220 Mc/s.

GIVE YOUR RADIO A PROFESSIONAL FINISH
BREX -

CHECK
THESE
FEATURES

SET OF LUSTRE CRYSTAL PLASTIC KNOB PUSH-ON
TYPE, SUITABLE FOR_ANY RADIO ()R RADIOGRAM.

COMPACT! 3 Diameters: Large 2!in., Small 1fin.
only 6 x 44~ |LAST
47/48 Three knobs, as {llustrated, for direct drive tuning,

ALL ORDERS IN STRICT ROTATION

with attractive red centre discs.............,...cc0.. 716
PORTABLE! 46/48  As above, with cursor dlal for slow-motion.......... 8/6
Welght 2 lbs. 49 Tuning scale. diameter 2iin.. lustre gllt; finish,
printed MW and LW stations and wavelengths in
5] 3| ISR 00 p0n00000000000005000000000040000008000 216
AgCg?Az(;}'YI Above knobs. with smart gold lustre centres, extra -
nagaer N
R\l)l() CASE TRIMMINGS AND COMPONENTS
ONOMTY?} R Case handle brackets. red plastic, to suit {in. ﬂemb]e
EC BN M handle. 4 BA x iin. fixin D8 air 2/3
9v. Battery 51G  Brackets as above. but brifliant i1t lustre finish pair 2/9
82R Speaker escutcheon grille, red plastic, 5in. x 3in. 318
DIRECT gg(} grm% as abov%]bu}t( a}trz:lctigle gilt }ustre nnlssh. o ”f'i lilﬂ
eet for case. black plastic. #in. x din......... ~
Caltbration  [35, Fe;‘sﬁnal set escutcheon, 4in. X in. brilltant Eilt a
MY 0o00000050000000000007000000050 0009000 0000E000 08 -
, 54 Tunlng knob for above, odge control, 200-500M and .
Post and Ins. 36 L O I
RETAIL £7.10.0 Bazzefy i S.A.E for |3/ }qI(lnlOH {vnnilz{u,ugeqo_qc JLE "gransistor Transformers, o
Re gh gain. Hig in. diam. ..o, -
CASH WITH ORDER. REGRET NO c.0.D, full technical |3s8/40 Pair of M:gr,cléego(]))rl‘xeliland ‘ci)ucpu‘t Transformers, 18-
ass outpu m n. X iin. x fln. ool
NOwW_IN QUANTITY PRODUCTION leaflet. Six transistor Basic components, as previously advertised,

still available, 55/-. Circult diagrams and manual, 2/8.
Send S.A.E, for full list of transistor components.

Trade and Export Enquiries Invited Trade and export enquiries invited, Prompt despatch,

0 C.0.D. under £2in vulue, Please include postage.

NOMBREX LTD.

Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE,
Division 31 EXMOUTH, DEVON. Phone: 3515.

Lyons Radio Lud
3 Goldhawk Road,
Shepherds Bush, London W.I2
Telephone SHEpherds Bush 1729

“PROGRESSIVE” SHORT WAVE RE-
CEIVER. Specially designed kits employ-
ing plug-in coils with exceptionally clear
wirlng plans and instructions which enable
even the beginner to construct & one-valve
short wave radio to which a second and then
a third valve stage can be added. The
chassis supplied is already drilled to take
all three stages. Can be operated from
dry batteries or {rom a slmfly constructed
mains power unit, Cost of all parts to bulld
I valve rndm. including coil for 40 to
100 metres, or\ 356/=, post 2/-: 2 valve,
converslon kit, 7/8‘ 3 ‘valve, converslon

t, 10/-. Extra plug-in coils to cover 10-20.
20-40 100-200 metres and medium wave
band, 4/- each, High resistance headphones,
12/9 pair and ir supglled separately, 1/3
postage. Plans supplied separately 1/9,
credited if kit ordered.

RADIO RECEIVERS TYPE RAY 5.
11 valve special purpose fixed frequency
(26.5 Mc/s) American recelver units, Size
12 x 9 x 8in., fitted 24v. D.C. input rotary
converter supplying 250v. D.C. at 125mA,
Includes plug-in 7.8 Mc/s crystal, output
level meter scaled 0/f2v. A. ~125N7T,

3-6AB7 and one each 6H6, 12J5, IZSR'T 6ACT,
128J7 and 12A8 valves. Brand new condition.
“Give away price” ONLY 35/-, carriage 7/6.

ROTARY TRANSFORMEIRS. Size of
both 6in. long X 3in. dia. Type 31 Input
12v. D.C. Out put approx. 250v, D.C. at
125mA. PRICE ONLY 12/8, post 3/-, Type
32 Input 6v. or 12v. D.C. Output approx.
250v. or 500v. D.C. respectlvely at 65mA.
PRICE ONLY 8/8, post 3/-.

SUPPLY UNITS W/S. No. 19. Mk. 3.
Complete 12v. D.C. Input power units
containing one each of the above rotary
transformers, starter relay, fuses, switch
pilot lght holder, etc. Housed in metal
case, 10 x 8 x 6in, PRICE ONLY 2l/-,
carriage 6/6.

The SAVOY SUPER-3
3-TRANSISTOR

POCKET RADIO

with miniature loudspeaker

No SOLDERING No DRILLING

3 transistors and 2
diodes. Full medium
»\ave coverag'e Size 41°

23° x 13", Aerlal re-
qu)red in dertaln areas.
Full instructions pro-
vided.

Battery 1/-
ONLY 49 / 6 PIE 9 oxtra

Your most uselul on-the-job “tool”! Qmekly

All parts sold separately and easily pin-points the exact trouble in any
SAVOY 4 'J.'Vt set. Covers 70 symptoms, 700 50lrojhle
H H spots. Over 340 oross~indexed pages; time-
or - With 4 transistors saving Check-Charts; 200 diagrams nﬁd photos;
and 2 diodes, in 5 sta,ge reflex explanation of circuits and designs.
hehe o R IS 85/= SEND NO MONEY'
Battery 2/3. P/P. 2/9 extra. Just mail coupon for free trial. After 7 days

send only 3/- weekly or return book and pay

SAVOY ELECTRONICS LTD FREE TRIAL OFFER!

15 Maiden Lane, Strand, London, W.C.2, i !
(Behind the Adeiphi Theatre). — _.Mf-'l 2u2n_!10£._ ——

Mail Order Division, BIM-TECH BOOK

38/- IL,OMPAI\Y Dept. WF.L, Gater's Mill, West
R End, :!outham;nton Hants.
. P-&p.2/6| | J[JRUSH. TV Troubles 31/6d. plus lIGd
1AL as

poev,age for 7 day FREE TR.

Checks all types of resistors, condensers l
6 RANGES L:]l"u.k hore i enclosing full price, we pay
Built in | hour. Direct reading. I postage: Same 7 day money back guarantee
READY CALIBRATED Name
Stamp for details of this and other kits. Addross
RADIO MAIL (DEPT. ZP) 1 -
Raleigh Mews, Raleigh Street, Nottingham I city. iy
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MODEL
500

30,000
ohms
per volt
multi-
meter

£8.19.6
P.P. 2,

Fully
Guaranteed

8 Ranges D.C. volts to | kV.

7 Ranges A.C. volts to | kV.

5 Ranges D.C. current to 12 amps.

3 Range resistance to 60 meg.

Short circuit, Buzz test. Output meter,
dB, etc., etc. Size 65" x 43" x 21", With
Leads, Batteries and Instructions.

~ MODEL 200H

20,000 ohms per

volt.
Size 44 x 3} x f%in.

' £6. 19.6¢.r. iss.

ﬁ With Test Leads,
4 Battery and Instruc-
tions.

6 Ranges D.C, vol-
tage to 24 kY.
5 Ranges A.C. vol-
tage to | kV.
3 Ranges D.C. current to 250 mA,
Resistance to 6 megs.
Capacity and dB ranges.

Fully Guaranteed.

MODEL TP5S

A.C./D.C. voltage up to 1,000 in 5 ranges.
D.C. current 4 ranges up to 500 mA.
4 range resistance to 10 megs. Capacity,
dB scales, etc,

20,000
ohms/volt

Fully
Guaranteed

With Test
Leads, Battery
and
Instructions.

5} x 3;- x 13in.
CRYSTAL MICROPHONES

ACOS 39-I. S5tick Microphone with
screened cable and stand (list 5 gns.),
326, P.P. 116,

ACOS 40. Desk Microphone with
slcsreerP\ed cable and built-in stand (list 50/-),
ACOS 45. Hand Microphone with
screened lead, very sensitive, 25/-, P.P. /6
100 C. Stick Microphone with muting
switch and screened cable, detachable
desk stand, cord and neck, 39/6, P.P. 176.
MC 24. Stick Microphone with muting
switch and cable, 25/, P.P. |/6.

LAPEL. Miniature Mic. With clip.
Ideal for recording, 15/-, P.P. I/-,

I.  4-Transistor 2-way Intercomm.
2-way buzzin;, 2-speakers, ready to use,
8 gns., P.P. 276,
2. Miniature |5 watt Solder lron, % bit.
|deal for all printed circuit work,
2916, P.P. 6.
3. New Model Control Book with 60
pages of transistor circuits, 7/6, P.P. 6d.
4. Complete Set of Meter Leads with
Prods. Clips etc. with pouch, 8/6, P.P. |/-.
5. Telephone Recording Coil to record
conversations. For all amplifiers and
recorders, 14/-, P.P. 9d.
6. Printed Circuit Kit, to etch your own
circuits. Compiete with boards and
details, 1976, P.P. f/-.
7. Miniature 850 ohm Record/PIa back
Head, with mounting block, 1276, F
8. 4,000 ohm lightweight Headphones
with leads. Very sensitive, 1276, P.P. /-,
9. Transistor Pocket RF, IF Generator for
Radio, TV etc. Fault finding, 526, P.P. |/-,
10. 8-Range All Transistor Signal Genera-
tor, 200 ke/s to 220 mc/s: RF, AF, IF,
HF, etc., £7.10.0, P.P. 3/6.
11, GSI2C (Dekatron) Bi-directional
12 way indicator tube. Brand new, 1276,
I2. Caby MI! Pocket Multimeter, 2,000
ohms per volt. With leads and instruc-
tions, 54/-, P.P.
13. 4%—9 volt Tape Recorder Motor,
1216, P.P. t/-
4. 30 watt Pocket Solder Iron, with

BoPcket pouch and mains plug, 1876,
15. 931A Photo Multiplier. Brand
new, 60/,

16. | Ke/s Transistor Audio Test osc.,
variable output, 39/, P.P. |76,

17. Crystal Contact Microphone. Very

sensitive. Ideal for Guitar, 1276, P.P. 9d.
18. 4-Transistor Telephone Amplifier.
Amplifies without connection to phone.
ideal for office, works or home,
£5.10.0, P.P. 2/6.
19. Practical Transistor Circuits. 40
circuits to build, 3/6.
20. Personal Earphones with leads,
Jack plug and socket, 600 ohm 10/6;
1000 ohm 12/6; Crystal 976; 8/10 ohm 976.
21. W/W Erase Head, FE7, 776, P.P. 6d.
22. Dynamic Microphone, 4976, P.P. V6.
23. Battery Eliminator and Charger, for
PP3 type 9 volt batteries. To run pocket
Radios from mains and charge battery,
2976, P.P. |/,
24. Extension Speaker Unit. Plugs into
phone socket of most portables. Gives
big set volume. |Ideal for car use,
5716, P.P. I76.
25. Transistor Portable Tape Recorder.

Ideal for dictaphone, with tape mic,
etc., £11.19.6.
Miniature
Components
Pane! Meters We stock the

0/SOuA (DC) 13976
0/S00uA (DC) 3276
O/ImA (DC) 27/6
0/SmA (DC) 276
0/300 volts (DC)

2776

largest range of
miniature com-
ponents in the
country. Send 1/
stamp for new
catalogues,

Brand New Boxed

26. 7-Section Telescopic Aerial, 1276,
P.P. I/,

27. LAl Ferrite Pot Core, 12/6, P.P. 6d.
28. FXI0Il Miniature Ferrite Pot Core,
7/6, P.P. éd.

29. Miniature Jack and Socket, 36, P.P. éd.
30. No. 19 Set Crystal Calibrator with
Handbook, 7976, P.P. 2!-,

31. New 2-way Intercomm with 2-
way calling. Supplied with cable, battery,
etc. Housed in moulded cabinets. 8976,
P.P. 2/-.

® BABY SITTER ®

ALL TRAN-
SISTOR
BABY OR
INVALID
ALARM

GOLD

IN  ATTRACTIVE

HOUSED
HAMMER FINISH PORTABLE CABINET.

Battery operated, push-pull, 400MW
output. Low impedance microphone
enables unit to be used up to 200 yards.
Output on quality speaker.

+ GUARANTEED for 12 MONTHS and
1009, SAFE.

Y MICROPHONE is placed within 10ft.
of baby; twin flex is taken to amplifier
unit and placed in any room required.
COMPLETELY 'BUILT
& TESTED. P.P. 2/6. £5‘|0‘0

Every Night.

% Used AIll Night,
Battery Life 3 to 4 months.

I WATT TRANSISTOR AMPLIFIER
Y EMI 4-Transistor Amplifier with 77 x 47

speaker, tone and volume controls.
Ready assembled. For use with crystai
pick-ups. 69 volt operated, 8976, P.P. 116

BATTERY RECORD
PLAYER

@ 6-74 volt Garrard

turntable wlith crystal

pick-up. Plays 45 r.p.m.

|deal for above amplifiers

65/- p.p. it

@ Suitable cabinet for
amplifier and player 22/6.

TYPE 38, TRANSMITTER RECE(VER

Complete with 5 valves. In new condition,

These sets are sold without guarantee

but are serviceable.

74 to 8 Mc/s. 22/6 r.p.26

Headphones, 776 pair. Junction Box, 2/6»
Throat Mike, 476, Aeriai Rod, 2/6,

TRANSISTORS
1009, GUARANTEED
AFI102 27/6 OC45 86 OCI39 1376
AFII5 10’6 OC44 9/3 OCI40 29/-
AFII7 976 OC7I 56 OC200 10/6
AFZ12 35/- OC72 7/- OCP7l 29/.
ACI07 14/6 OC78  7/- 2N1742 25/-
OC25 1216 OC8I 7/. XU612, 40
OoC22 23/- oOcs3 6= Volt RMS
OC35 18- OC84 8/6 750mA 3/-
OC4l 9. OC26 25/- XU604, 140
OC42 96 OC75 7!- Volt RMS
$B305 876 SBO78 6/6 500mA 6/6

Send for New List of Fully Guaranteed
Transistors, Diodes, Zener Diodes,
Silicon Rectifiers etc. No extra charge
for matched pairs.

SPECIAL REDUCTIONS FOR SETS

g

Henry’s Radio Ltd

PADdington 1008/9

5 HARROW ROAD, LONDON W2
Open Monday to Sat. 9-6, Thurs. | o’clock
TRADE SUPPLIED

|PLEASE TURN TO BACK PAGE |

e,
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PRACTICAL WIRELESS i

Practical Wireless

——BLUEPRINT

ALL OF these blueprints are drawn full-size and
although the issues containing descriptions
of these sets are now out of print, constructional
details are available free with each blueprint except for
the PW Monophonic Electronic Organ and the PW
Roadfarer.
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 EBlueprint (stamps over 6d. unacceptable) to

Title Number Price
CRYSTAL SETS
Junior Crystal Set .. PW94 2
Dual-wave Crystal Diode . . PWYs 2.6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Three PW97 3,6
Modern Two-valver PW98 3/6
SUPERHET
A.C. Band-pass Three . .. PW9Y 9 -
A.C Coronet-4 PWI100 4-
A.C. D.C. Coronet PWI0I q,-
The PW Pocket Superhet .. 5
MISCELLANEOUS
The PW 3-speed Autogram . 8/-
The PW Monophonic Electronic
Organ . - . . 8-
(Nu constructional detaits are avaitable with this bluepring)
The PW Roadfarer .. o= S/-
(No canstructional details are avaitable with this blueprint)
TELEVISION
The PT Band 111 converter A — 1/6

SERVICE—-

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd., Tower House, Southampton Street,
London. W.C.2.

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 nc
longer stocked by retailers.

Title
A.C. Fury Four ..
Experimenter’s Short Wave
Midget Short Wave Two ..

Number Price
PW20 2/6
PW30a 2/6
PWw38a 2/6

Band-Spread Three (Battery) PW68 2/6
Crystal Receiver PW71 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. One-valver PW88 2/6
Pyramid One-valver PW93 26

AW3g7 2/6
AW429 26
AW436 3/6

BBC Special One-valver
A One-Valver for America
Short-Wave World Beater. .

Standard Four Valve S.W.
Enthusiast’s Power Amplifier
Standard Four Valve
Listener’s 5-Watt Amplifier

WM2383 3/6
WM387 3/6
WM391 3/6
WM392 3/6

I QUERY COUPON !
| This coupon is available until 6th July, 1962, |
| and must accompany all queries in accordance |
) with the notice on our “Letters to the Editor’” |
] page. ]
| PRACTICAL WIRELESS, JULY, 1962 ]

\

D e o o e e e e e e

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. London. W.C.2. and

printed in England by WATMOUGHS LIMITED. Idle. Bradford: and London. Sole Agents for Australia and New Zealand; GORDON &

GOTCH (A/sia), Ltd.. South Africa and Rhodesia; CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD

Subscription rate including postage for one year' Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office
for the Canadian Magazine Post.
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PROVE IT YOURSELF!

DETAILS OF ANY MODEL ON REQUEST- WRITE NOW

SEE HOW EASY IT IS TO BUILD ONE
OF OUR RADIOS

“«GAPRI” - POCKET SIX|
- RADIO

Size only
44 x 23 x lgin.
| Really
Pocket
Size!

£7.10.0 rP.2-
(Battery 2/6).

A new design 6-Transistor Printed Circuit
Superhet for Medium and Long Waves.
Uses all sub-miniature parts. Sub-min.
Mullard Transistors. Quality speaker
output, fitted earphonefrecord Sockets.
Moulded Cabinets Red/VWhite or Blue/
White with Gold fittings.

o 11
RANGER 3 A Three Transistor

Size 43 x 3 x l4in.

Two Diode Personal
Radio for Medium
Waves and Amateur
top band and ship-
ping. Quality output

on personal phone.
Fitted air spaced
tuner, vol. control.

No aerial or earth.
Luxembourg

P.P. guaranteed.

176,

“TRANSFIVE”
PORTABLE RADIO

Medium

69/

and

Long Wave !
i Portable

= ) J’ B4 x 65 x 34in }
/8 U1 £6.19.6.

PP 26 |

A S-Transistor and Diode, Printed ‘
Circuit, Medium and Long Wave Portable
Features Sin speaker. Car aerial socket,
Mullard transistors and carded compo-

nents. THE IDEAL PORTABLE.

|
PW Troubadour. \
PW Mercury. .
PW Regency. All parts in stock
PW Minuette. for these PW
PW Mini-amp. Designs. |
PW Citizen, Pa li
PW Superhet.- res ists  on
PW Shortwave 2. Request.
PW Tuner.

And the latest PW Designs

S

Henry’s Radio Ltd

PADdington 1008 9
5 HARROW ROAD, LONDON W2
Open Mondoy to Sot. 9-6 Thurs | o’clock

Send I/- Stamp for Latest
tllustrated Price Lists.

PORTABLE

¢ CONTESSA” CAR RADIO

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET RADIO.

Unbeatable in
performance and

appearance.

Features the latest in design and perfor-
mance. giving ease of station selection.
Excellent Tone and Volume with amazing
sensitivity and selectivity. Attractive two
colour cabinets. Size 10 x 7% x 3iin.
Blue/ White or Red/White. Fitted S-inch
speaker giving up to 425mwW Push-Pull
quality output. Full ave. fitted car aerial
socket. 6-matched transistors, 2-diodes.

Total cost  £10.19.6 PP 36

GUARANTEED THE BEST OBTAINABLE

MODEL
' TH-L33

2,000 ohms

per volt
AC/DC.  Size
5% x 33 x 147,

79 6

P.P. 116
with test
leads. battery
and

v instructions.

0 1050 250 500/1000 volts D.C..

0 10 50/250 500 1000 volts A C.,

0 500:.A 10 250mA., D.C.
3 ranges resistance 0 [0K 100K I Meg
Capacity and db ranges

3/4 WATT 4 TRANSISTOR
AMPLIFIER

@ | wart peak
output.

3db 70c/s
to 12 ke/s.

OQutput to 3
ohm speaker

Built and  Kit of 9 volt oper-
Tested Parts ated
69 6 OR 626 Details on
P.P. I16 P.P. 16 request
A printe ' circuit high gain amplifier size

4 x 23 x #in. using Mullard OC71/0C81D
and 2-OC8! Transistors. ldeal for Inter-
comm.. Record Player, Tuner Amplifier
or any application requiring a quality and

“QUINTET ” POCKET RADIO

. e

Size

S5+ x 3 x l3in.

Red or Blue
and
Gold trim

£5.10.0 P4P_2r._- T *\j

A Five Transistor Medium and Long

1 Wave Printed Circuit Loudspeaker Radio,
with Excellent Results including Luxem-
bourg, guaranteed with full station separa-
tion. Supplied with Mullard Transistors
and Carded Components. Fitted ear-
phone/record socket.

Performance will amaze you.

“RANGER 2

A Two Transistor
| Two Diode Personal

Pocket Radio. Cov-

ering medium waves

and top band.

Supplied with bat- Size

tery and  quality 43 x 3 x lgin.
Personal 'Phone. 55 ;

No aerial or earth. = P.P. 116,

SUPERHET RADIO

113 Pw_6 ”

Medium
and
Long Wave
Radio

Size
53 x 33 x 2in.

£8.10.0 rr.2m

Modified version of previously advertised
“PW" Superhet. Now with new style
Two Tone Cabinet. lIst grade compo-
nents and transistors.  Printed circuit.
Features matched set of 6-Transistors.
New 2} inch quality speaker and new
ilustrated building instructions.

NEW! “CARVERTER”
MOBILE TRANSISTOR
SHORT WAVE CONVERTER.

As featured in the May Edition of Radio
Constructor. Just plugs into the aerial
socket of your car radio. Crystal con-
trolled—covers amateur and short wave
broadcast bands from 5 to 16 Mc/s.

Supplied complete
with long life bat-
tery and 40 metre
band crystal.

Send /- stamp for
full Booklet.

No modifica-

Total cost
with sprayed
cabinet etc.

69 6 rr. 2

=N
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