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PRACTICAL WIRELESS June, 1962

THE NEW! NEW!
COMPONENT The “CRUSADER”
SPECIALISTS

18 TOTTENHAM COURT ROAD, W.i MUSeum 5929/0095 %;’;ﬂ;;‘f
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 sistor plus
9 CAMBERWELL CHURCH STREET, S.E§ RODney 2875 | gigge port-
All post orders etc. to 162 HOLLOWAY ROAD, LONDON N.7 zbiIZ' ’:‘:’;
o — W - W - : quality.
The “HIGHWAYMAN” THeRECLYALAX At last a1y pul)
6-transistor Medium
At last a quatity Car Radio to build pocket size Wave
Yourself, at an econontical price. superhet for | cover-
Look at these features:— Medium and age
% Attractive styling. % Push-pull 8 Long Wave | ‘
output. % 3latest Mullard transistors at a price | % Com-
plus valves type EBF 83 and ECH 83. you can pletely
* No Buzz. High Output and sensi- afford. ~ All SE}Lceon

tivity. + Printed clrcult (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 (Positive earth only) % 12
volt operation. % Combact size
measuresonly 7° X 7° x 2" deep. % Easy
assembly. supplied with dial and

drive already mounted.

All parts avail-
able separately,
but if purchased
at one time. the
whole will be supplied at a sbecial
inclusive price of only

£10.19.6 piuss-p &P

Parts lst and comprehensive

Instruction booklet 2/6, post free.

(Deducted from cost if compiete
parcel burchased later )

A QUALITY F.M. TUN
TO BUILD YOURS

P

Combines
guality

with simplicity
ol construction
(only specially selected top-grade |
somponents 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
Mec/s. & Self powered using a Eood
quality mains translormer and vaive
rectifier. y Fully drilled chassis.
* F. Tuning Head by [lamous
maker. % OA81 Balanced Dlode out-
put. % Magic-eye tuning indicator.
% Two LF. Stages and Discriminator.
% Attractive maroon and gold glass
dial. Valves used: ECC85, two
El'80s, EZ80 (rectifier) and magic-eye.
* Attractive metal front panel as
{llus. finished in a choice ot 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 dlagram. etc. £6.12.6
Plus 6/- P. & P. Full assembly
Instructions. etc.. available separa-
tely if required at 1/8 post free.

requlired
components

owr £6.16.6

Nothing more to buy! Plus 3/6 P & P
% Completely self contained. No external
aerial or earth required + Full medium wave
coverage. plus switched Light programme on
Long Wave. % Push-pull output—250 milli-
watts. 4 Matched set of Jatest type Mullard
transistors. % Genuine 3in. P.M Speaker
* High-Q Coils s Ferrite rod aerial with high
selectivity. J Size: 5} x 3! x 1iin Two-tone
cabinet + Precision etched printed circuit
with components references clearly marked
Alignment service available. All parts
available separately Full assembly instruc-
tlons and individually priced parts list
2i- post {ree

SPECIAL OFFER !!
EXPORT CHASSIS

by famous manulacturer

-

Mediam
and Two
Short

Waves

M.W.200-550 metres
S W 1 13-30 metres
5 W 2 31-9 metres
{Calibrated also in k/cs and Mjcs )
A five valve suberhet chassis—ECH81, EF89.
EBC81. FEI.84 and EZ80 for A.C mains,
90/1107200/230/250 v Four watts output,
negative [eedback Push-button selectlion
of gram. and wavechange. Volume on/ofl
Tone and Tuning controls. Tropicalised high
grade mains and output transformers. sep-
arate from main chassis, reduce hum and heat
to a minimum Attractive dial printed in
Black. Gold and Red. Chassis dimensions
15in. long X 6in.deep X 7in. high (This includes
mounting brackets which canh be removed and
reduces the depth to 5iin.) Dial! aperture
13} x 3in_ Supplied complete with rotatable

separate ferrite rod aerial
£12.12.0

Quantity strictly limited.
AT BARGAIN IPRICE OF

P.T. Paid). Carriage and packing in UK
only 7/6 H.P avajlable

THE R.C. 3/4 WATT AMPLIFIER

Compare Lhe ad-
advantages Treble.
bass AND middle
controls For crys-

tal or magnetic
pick-up A.C. Mains
200/250 v. Valve

line-up. 6V8GT,
65G7 metal 6X5GT.
Negativefeedback.
Built on stove en-
amelled steel chassis,
measuringonly 8x4x
1jin. Four engraved
cream knobs are included
in the price of the complete kit with all neces-
sary practical and theoretical diagrams at
£4.5.0 only, plus 2/6 p. & p. or Instruction
Book fully iMustrated for 1/- post free. This
amplifier can be supplied. tested. and ready
for use at £5.5.0 Plusp & p

% Five inch P.M Speaker

% Genuine high grade Mullard or Ediswan
Transistors

Y New combPonents throughout

* Attractive two-tone blue/grey Vynide-
covered cabinet size 8 x 54 x 3jin with
adjustable carrylng handle

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

SPECIAL FEATURES!

ACK

P FOR USE AS A GRAMOPIIONE
AMPLIFIER! SUPPI.IED COMPLETE
WITH RECESSED SOCKE [ FOR DIRECT
CONNECTION TO CAIR AERIAL!

All required components including full 1n-
structions, solder. battery etc at special
inclusive price of ONLY 95 |. Plus3i-
All parts avallable separately Poarp

Itemised parts list and full assemuly instrucnions
1/6 post free

THE NEW SIGNAL INJECTION PROBE
MODEL IT1-1

> ideal
*companion for the
 service-man and hob-

byist. making rapid

checks on radios. amp-
lifiers. tuners. TV, etc The ITl-1 injects a
signal into the circuit at any given point.
Produces a signal rich in harmonlics from a
miniature transistor osclllator, built into the
probe Powered by four standard pen-iite cells
Push-button operation and neon battery
strength indicator Price complete with
batteries 52/6 only. plus 1/6 P. & P.

THE ““BABYCALL”

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

Consisting of two completely separate units—
No extra wires or wiring between units—Just
plug the ‘‘recetver unit’’ into any mains socket
in the house (or next door) and you will im-
mediately receive ‘‘loud and clear” sounds
that the remote microphone unit {s picking
up, (from wherever it is plugged 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 107 x 4" x 4§°
(deep) Each Unit.

Complete Kit of Parts, including instruction
booklet at special inclusive price of £5.19.8,
plus 3/6 postage and packing. Itemised paris
list and full assembly details 1/6, post (ree

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

www americanradiohistorv com
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Tel: Mitcham 6201 All Valves Brand New
Open Daily to Callers and Fully Guaranteed
2l1 STREATHAM ROAD, MITCHAM, SURREY

Special 24 Hour Express Mail Order Service

AC2PEN ECC88 176 | EY86 8/6 | PCCBY 9/6 | UID 9/- | UY4) 76 | 5Z4 916 ) 6LI8 107 | 12C8 8/é
21f. | ECCOI  4/- [ EZ3S 976 | Ui2 9/- | UY8s 7/- | SZ4GT 1216 | 6L19 17/6 | 12i5GT 4/
AC2PEN ECF80 8/6 | EZ40 PCF82 7. | Ul4 9/- | VMS4B 1276 | ¢a7 9. | 6LD20 14/ | 12]7GT 86

DD  2i/- |ECF82 8! |EZ4l  7/- PCF84 l6/- | U22 8- | VP4 I8 | gagG mlepzs 1076 | 12K7GT S/-
ACTP 32/. |ECH3 24/~ |EZ80  7/- |PCF86 IS'- | U24  21- | VP4A 17'6 | ¢ageT |3!6]6P28 176 | 12K8GT 107+

ACVPl 1776 | ECH2I 22/. EZS8I 7/- | PCLB2 976 | U25 12/6 | VP4B  17/6 | ¢ABRS .| 6Q7 6'6 | 12Q7GT 6/6
AZI 158/- | ECH42 9/6 | EZ90 7’-|PCL83 1276 | U26 10/- | VRI0S30 7/~ | ¢Ai8 916 | 6Q7GT B/6 | 125A7 86

AZ3l 10/- | ECH35 10~ |El{48 2/ | PCL84 1076 | U27 8/- | VRISO30 7'- | gAKS  §/. | 6SA7 70| 125K7  6I-
B35 10- | ECH8I 8- |FC2 21/~ | PCL85 16/~ | U3I 9. | VU39 91 | caka  7'6 | €5G7 7. | 125Q7 86
CIC_ 12/6 |ECHB3 876 | FC2A  2i/- | PENA4 1776 | U35 1716 | VUIIl 26 | ¢aLs & 65SH7  6/- | 125L7 8-
CBL3} 21/- | ECLBO 9/- [FC4  IS/- | PENB4 17/6 | U37 176 | VUI20 216 | gaMs 51 | 6517 616 | 12SN7 10/
CH35 21/- |ECL8I 10'- | FC13 21/~ | PEN4DD U43 8/6 | W6l I/~ | gaMs 4/ | 65K7  S/6 | 13D3 126
133 18/6 | ECLS2 96 | FCI3C 2i/- 25/ | U45  10%- | W76 SI. | gaANS 716 | 6SL7GT 6/ | 14H7  101-
CYI  I5- | ECLB3 12/- | FW4/500 9/- | PEN4VA U47 1216 | W77 4l [ ¢aQ5 616 | 6SN7GT 576 | 14R7  101-
CY31 15/9 |EF6  21'. | FW4/800 9/- 1716 | US0 716 | wal 6. | 6ad8 913 | 65Q7  B/6 | 1457  IS)-
D77 4/- |EF9  21/. | GZ30 10/6 | PEN36C21'- | US2 4- | WBIM 6l | ¢ATe  6/- | 6UAGT 10/- | I9AQS 8/-

DAC32 96 | EF22 14/~ [ GZ32 1076 | PEN45  10/- | U76 76 | X17 8/6 | eaUs 97
DAF91 716 | EF36 4. [ GZ33 19/3 | PEN45DD u78 416 | XI8 9- | cgag 3.

6USG  7/6 | 19B6G 21/-
6Vé 4/6 | 20D1 10/-

DAF96 8/9 | EF37 8/- 1GZ34 136 27/6 | UI9I 15/- | X41 IS/- | ¢pAg 8. | 6Y6GT  8!- | 20F2 176
DCC90 14'6 | EF37A  8/- {GZ37 1973 | PEN46 5/ | U251 1216 | X6l 12/6 | ¢nFes o | 6xa a6 | 201 1776
DF33 10/~ | EF39 4%~ | HABC8O010/- | PEN453DD | U281 1Bl | X6IM 226 | ¢pcec 1776 | 6X5 76 | 20PI 251
DF91 4/~ | EF40 15/- | HL4IDD 8'6 27/6 | U282 1976 | Xé5 12/6 | ¢BH6 81, | 6X5GT 86 | 20P3 25/
DF92  7!- | EF4l 8/- | HL92  8/6 | PENDD4020 | U30I 2276 | X76 1216 | (e o | 6X6 I1si. | 20p4 220
DF96 8/6 | EF42 107- | HL133DD 25/ | U329 1276 | X76M 1216 6BQ7A [2/6 | 630L2 10/~ | 20P5 25/
DF97 96 | EFS0A 41- 10/- | PL33 15/ | U339 15/ | X78 201- 6BR7  12/6 | 78BS 1276 | 21B6 127.
DHé3 6/- | EFSOE  3/6 | HN309 20/- | PL36 15/. | U403 107- | X79 20/~ | gps7 1216 | 7B6 10/- | 25A6 8/
DH77 7'~ | EF80 S’- | IWw4/35010/- | PL38  21/- | U404  10/- | Y6l 10- | ¢gwe 7. | 7B7 8/6 | 25L6 8-
DK32 1176 | EF8S S. | IW4/50010%- | PLBI  12/- | UBOI  29/- | Yé6 96 | cowy 51 | 788 8. | 25Y5s 8
DK9I  8/- |EF86 1076 | KT33C 8/- | PL82 8/- | UABCB0 7/- | 263 716 | cgxe  s1. | 7C5 8- | 2524 776
DK92  8'6 | EF89 9. | KT36 176 | PL83 106 | UAF42 8/6 | Z66 1o | 2% 36 | 7€7 8- | 2525 8-
DK96  B/6 | EF9I 4. | KTSS5 1776 | PL84 9- | UB4l 716 | 277 41 T 8. |7D3 I5/- | 2526  8/-
DL33 86 |EF92 4/- |[KT6l 916 | PLB20 18/ | UBC4) 8/6 | z152  s1. | 6C5 o6 | 7D5 15| 275U 1718
DL3S 106 | EF5  7/6 |KT66 IS/ | PM24M 136 | UBCB) lo- | ZDI7 8- | €S8 86| 706 i5- | 30CI 976
DL92  7/6 |EF97 126 (KT76 10/- | PX4  I5/- | UBFBO 8/6 | zDI52 876 | §C G 32/, 7D8 15/ | 30F5 10/
DL93  7/- | EF98  10/- | KT8I  15/-| PX2S 25/ | UBF89 7/6 | OZ4 5i- | 6CD6G 321 717 7'6 | 30FL1 106
DL94 8- |EFI83 8- |KT88 21/~ PY3I  I5'- | UBL2I 20i- | [A7  1ite | 6CHE - | 7k7 8/6 | 30L1I 96
DL96  8/6 | EEIB4 14/- | L63 si- | PY32 1276 | UCCB4 106 | ICI 816 | 6D2 4.1 7Q7  10/- | 30LIS 11’6
EASO 2/ |EK32  8/6 |LNIS2 9/-|PYBO  7/6 | UCC8S 7/6 | |C2 91- | 6D6 56 | 7v4 716 | 30P4 21/
EABC80 6/- | EL2 21- | LN309 1216 | PY8l  7/6 | UCF80 1316 | 1C3 916 | 6ES 10/- | 8D3 4. | 30P12  lol-
EAC9I 4/ |EL3 20- | LZ319 126 | PYB2  7/6 | UCH2I 21/- | |C5 1076 | 6FI 1076 | 9gwe 12/6 | 30PI6  91-
EAF42 976 | EL6 21/- | MKT4 176  PY83 816 | UCH42 9/6 | 1D5 8/6 | 6F6 6/9 | 10CI 1276 | 30PLI  15/-
EB34  2/6 |EL32  4/6 {MS4B 1776 | PZ30 18/6 | UCHSI B/- | ID6  10/- | 6FI) 10/~ | j0C2 776 | 30PLI3 1216
EB4l  7/6 [EL33  10/- | MVSPEN Q59510 107- | UCL82 107- | |HS 916 | 6FI12 4- [ 10F)  15/- | 35L6GT 86
EB9I 4/- | EL34  IS!- 1716 | QS1501510/- | UCL8B3 1316 | IL4 §1- | 6FI3 10/- | [OF3 15/- | 35W4 776
EBC3  2I/- | EL3S  10/- { MVSPENB ° | R2 1o/ | UF4l 776 | {LNS 476 | 6F14 107 | [OF9. 12/6 | 3523  16/-
EBC33 416 |EL37 1776 176 | R3 10- | UF42 776 | INS 976 | 6FI5  12/6 } |OLDII 5/ | 3524 76
EBC4l  9/- [EL38  2I/- |MUI4  9/-|RI2 8/6 | UFBO  7/- | IRS 76 | 6F19 1216 | |OLDI2 10/ | 3525 876
EBC8I 10! | EL4] 10/- | MX40 15/~ | RI6 1716 | UF8S 776 | 1S4 8/. | 6F23  10/6 | |OPI3  I8/- | 40SUA 15/-
EBFBO  &/6 |EL42  10/- | NI8 8- | R19 19/'- | UF86 1216 | isS 716 | 6F33 56 | [OPI4 19/- | 4ISTH 21/-
EBF33  8/6 |EL8I  12/6 | N37  14/- | R20 19/- | UF89 66 | |T4 4/- | 6H6 21- | 1OPI8  ISM. | 42 1216
EBF89 8/6 | EL84 6/9 | N78 1776 | S130 7'6 | UL4l 8/6 | |US 519 | 6J5 46 | 11D3 23’6 | SOCS 10/-
EBLI 2276 [EL8S  10/- [NI08  8/- | SP4l 316 { UL44  20/- | 2pP 243 | 6JSGT 476 | 11DS 2316 | 50L6 876
EBL21 22/- [EL90  8'6 | N308 20/- | SP6! 316 | UL46 1476 | 3A4 si. | 6l6 316 | 12A6 66 | 50CD6G
EBL3I 2176 | EL9I 4/- | N339  30/- | SU2ISO 25/- | UL84  7'- | 3A5 1076 | 617 5. | 12AH8  9/- 3676
EC€C34 15/- | EL9S 1076 | N369 1076 | SU2ISOA uLes 76 | 3Q4 8. | 617GT 716 | 12AT6 7/6 | 53KU 1276
ECC3S 8- | EM80 8/6 | OD3 [{8 25/- | UM8B0 10/6 | 3QS 9. § 6K7 2| 12AT7  5/-| 75 8/-
ECC40 ZI'- |EMBI 86 | OZ4 516 | T4l 15/- | URIC IS5/ | 354 7. | 6K7GT 8/6 | 12AU7 86 | 78 716
ECC8] 5/9 |EMB4  9/6 | P2 10- | TDD4 1276 | UU6  197- | 3v4 8/- | 6K8 si. | 12AX7 776 | 80 9!-
ECC82 8/6 |EM8S 10/ | PABCBO 13/- | TDDI3C uus  2i'- | su4 4. | 6KBGT 96 | 12AU6 1776 | 85A2 1216
ECC83 7/6 |EYSI 86 | pPCCB4 9. 17%6 | UU9 76 | Sv4 7'9 | 6K25  18/- | 12BA6 7/6 | I85BT 30/-
ECC84 8/6 |EYBI  8/6 |PCC8S 9/6 | TH41 24/- [ UYIN 126 | 5Y3 8/6 | 6LI 137- | 12BE6  7/6 | 305 916
ECC85 8- |EY83 I5/- | PCC88 IS/-| TY86F 1276 | UY2l 156 | 5Y3GT 8/6 ! 6L6 7/6 | 12BH7 10/- | 807BR  5/-
METAL RECTIFIERS
SPECIAL OFFER
RMI 53 14RA 1-2-8-2 17/6 (FC31)  14A97 BB EABCEO 6/-, EAC9| 47-, EB9I 4/-, EBF89 8/6, ECCBI 5/9
RM2  7'6 16RC I-i1-16-1 86 14A100 27!- l=_|c::5ce35'ar-é ECCol 4;é,secl:He| 8'—,,EBCF33l 416, 5539 4,
EF50 316, EF80 5/-, EF85 S/, EF9I 4/-, DF9I 4/-, EL84 6/9,
RM3 779 14RA 1-2-8-3 I9/- (FC31) 16RD 2:2-8-1 I2- PCCE9 916, PL84 9!-, UABCSO 7/-, UBF89 716, UF4l 7'6,
RM4  14/- IBRA I-1-16-1 66 (FCI16) I6RE 2-1-8-1 86 UL4I 86, SLL}}FB9 816, U(l)_§4 70 UYeS 70, WS‘ -,
QZ4 S, 5U4 4/-, 6AQS 616, 6BAG 6/-, 6BE6 6!-
RMS 1976 [8RA 1-2-8-1 I/ I8RA I-1-8-1  4/6 6D2 4i-, 6K7 2I-, 6KB SI-, 6L6 116, 6Q7 6/6, 65L7 6/6,
14A86 17'6 18RD 2-2-8-1 15/~ (FCI24) 6SN7 516, 6V6 476, 8D3 4/-, 807 5/-, [2A17 5/=, [2AHS 9/,
12BA6 776, 12BE6 776, 12K7 5-, 12Q7 6/6.
TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY.
32 PACKING CHARGE ON ALL C.0O.D. QUOTATIONS GIVEN ON ANY TYPE
ORDERS. POSTAGE 6d. PER VALVE NOT LISTED

wWww americanradiohistorv.com
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STERN'S MULLARD DESIGNS

eslgned by MULLA RRD—presented by STERN’S strictly to specification

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

For use with the MULLARD 2-valve pre-amplifier with

PRACTICAL WIRELESS

June, 1962
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both

*5-10" Main_Amplifiler and the

'.;I-\i::lvle) PR£E3—70 & NZTROL UNIT
.P. Dep. £3.7.0 and 1

months at £1.2.9......... £1 5'1 5-0

(b) The *5-10" and the 2-stage PRE-

ﬁl\g}’ Bobh &SXS(?‘I)VIBL‘?I?Zand TESTED
.P. Dep. £3.16.0 an

months of £1.7.8 £1 8'18'0

which undistorted power output of up to 10 watts is ab- Wwith Partridge
tained. We supply SPECIFIED COMPONENTS AND NOW £1.6.p extra.
MULLARD VALVES. noclidlts, bALicat Oitra Linoar o rann o AV BN
ANS h and choice ol e lates ra-Linear
PAR};VIE%O or the PARTRIDGE Output Transformer. ) RECORD PLAYERS
891{{;{%,‘&“?0 K(I)"I,"_S,E F&!;;I‘)S £1 0.0.0 The Latest Maodels are in stoek,
Alternatively we supply £11.10.0 INCORPORATING PARTRIDGE OUTPUT ) many at reduced prices.
ASSEMBLED and TESTED. O W TRANSFORMER, £1.6.0 EXTRA, ' Send S.ALE. For lllustrated Leaflet.
’ THE EW GARRARD “AUTO-
MULLARD’S PREAMPLIFIER iy Vet ST £9110.0
wit ta. -up ... . .
TONE GONTROL UNIT ' l.()l‘,Ll:yliO “.cUN;’()R" 4 SPEED
Bmploying two EF86 valves, and designed to operate with SINGLE RECORD PLAY- £ 45
the MULLARD MAIN AMPLIFIERS, but also per- ) ER with separate Crystal 3. .0
fectly suitable for other makes. Pick-up Carriage and Insurance 5/
PRICE COMPLETE £6 6.0 £8.0.0 ) Above Pick-up separately for £1.6.8
KIT OF PARTS Cig O ASSEMBLED AND TESTED s The NEW COLLARO €60 4 a
Supplied strictly to MU LLARI)'S SPECIFICATION and {ncorporating: ' A NN it ¢ th =Spee
@ Equalisation for the latest R.[.A.A. characteristics. A ok (e 7.19.6
@ Input for Crystal Pick-ups. and variable reluctance magnetic types Bt CRUD. | pu:
@ Input (a) Direct from High Imp. Tape Head. (b) From a Tape mplifier or Pre-Amplifier. ) The F.M.L_d-speed Single Record
® Sensitive Microphone Channei. J . Player ith Crystal Pick-

@ Wide range BASS and TRER
A — -

L.E Controls.

o am emm e - - —— — - am am & up.. il o0 sl
COMPLETE MULLARD “5-10” AMPLIFIER BSR. MODEL UAh 27100
Tire %opular and very successful complete®'5-10" incorporating Con- g‘r;,‘sgal‘p'fc?(_ug"ge £7.1 0.0
trol Unit providing up to 10 watts high quality reproduction. Only Avallable incorpo g the B.S.R
Specified Components and new MULLARD VALVES are C
supplied including PARMEKO MAINS TRANSFORMERS STEREQ_Pick-un. plays £8 13 10
and choice of the latest PARMLKO or PARTRIDGE L.P. and 78 Records ...... e S
ULTRA-Linear Output Transformers. G_A\léné?nl) é\::)g)l;{‘ hTA/,\lkll 4-
P spee ayer 6 2|
Kiror £11.10.0  OR ASEEYELEP  £13.10.0 S Giyatal Breicus . £8.10.0
H.P, Dep. £2.6.0, 12 months at 17/0. D((é)p.22-14-012monthsa'-19110 GARRARD MODEL RC210. Auto-
ABOVE Incorporating PARTRIDGE TPUT TRANS. £1.6.0 extra. changer 4-speeds. High
- e -— o mm Mk o e em amn amm e am S -— e o e - output. Crystal Pick-up.. L

co
THE IDEAL AMPLIF
lNS'{_ﬁLVLA’l'lUS PROVIDING
)

MPLETE KIT
oo bants - £7.10.0

1ER FOR A S\

Complete Lo
Mullard valves

S 'l'.'_(-*.“;-“'"“.‘_‘,“l'.“i“.-_, -UU:Pl-J;r
MULLARD’S “10 PLUS 10”
STEREO AMPLIFIER

A high fidelity design based
on the famous Mullard
#5.1¢”, Provides up to 10
watts (per channel) Superb
reproduction. Frequency
response fiat to within 3 db
from e/s. to 60 Kc/s at 50 Mw.
Total Hiarmonic Distortion at 10 watts 0.1%.

(e) ASSEMBLED COMPLETE AMPLIFIER,
cluding CONTROL UNIT (as Illustrated)......
Deposit £4.4.0, 12 months at £1.10.10.
() A complete KIT of PARTS £18 10 o'
Deposit £3.14.0, 12 months at £1.7.2. - .
We alsc supply the assembled MAIN AMPLIFIER only (ex-
cludes control unit) for operation with our DUAL CHANNEL
PREAMPLIFIER, this provides for a more versatile or elalorate
installation and would be essential if a low output Magnetic Pick-
Up.'5uch as the Decca, 1s to be used,
MAIN AMPLIFIER with the

(a) - THE ASSEMBLED '
ASSEMBLED DUAL CHANNEL PREAMPLI- £3o o o
FIER T 0 B it =En U, l

epos .0.0, months a
tb) A complete KIT of PARTS for both Units. . £26-0-0
Deposit £5.4.0, 12 months at £1.18.2.
JHustrated and Descriplive Brochure avaiiable. Pleasc

enclose S.AE.,
- - — - -———----—-'

STERN’S INTER-COMM
BABY ALARM

. A email versatile Unit employing the new |
MULLARD ECL86 valve and designed to

provide two (or three) way conversation '
distances Operates from

up to extreme

A.C. mains 200 to 250 Volts.

PRICES . . . MASTER UNIT {
and ONE EXTENSION 3

KTT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0 (

1y 8} x 5¢ x 8in. and ONE EX-
be added to any time). The
d power supply and with the
ted in absolute l

Consists of a MASTER UNIT. slze on
TENSION (a second extension may
Master Unit Incorporates switching an l
chassis compietely isolated from the mains is operaf
safety. Cases covered in quality leatherette.

WWW americanrad

MPLETE MULLARD “3-3”

EXCFLLENT REFRODUC-
OF UP TO 2 WATTS 0UTPUY

OR ASSEMBLED
and TESTED
(plus 6/6 carrlage and insurance) H.P. Terms: Deposit

Carriage and Insurance on each above
5/- extra.

SPECIAL CASH OFFER

ALL UIGH QUALITY

£8.19.6

This very attractive

£2.0.0
MU 'S 8 £ PORTABLE AM-
MULLARDZ SPECIEL | pLIFIER ~ ° CASE

together with a good quality GRAM AMP.
.!\LPI‘:%R (a)rxlququav.Chcd I’\PJ SI:II;JSACKEI{
or (Plus 7/6 Carr,
£8.7.6 ¢ Carr,

The Amplifier consists of a 2-stage de-
sign incorporating 3 modern B.V.A.
valves and has segamte BASS and
TREBLE CONTROLS.

The Portable Case will also accommo-
date almost any make of Autochanger
and Is attractively finished in Mushroom Grey Rexine.

WE ALSO SUPPLY SEPARATELY—
(2) The 2-stage (plus Rectificr) AMPLIFIER £4.2.6
(b) The PORTABLE CARRYING CASE £3.17.6

O Blin_ PV, SEEAKFIL18/0, Carrlace and Insurance 4/_extgs;
MULLARD FOUR CHANNEL MIXER UNIT

Self powered with Cathode
follower output. Incorporates
Two inputs [or MICROPHONES
One for CRYSTAL PICK UP and
a fourth for RADIO or TAPE

Complete Kit of Part £8.8.0

Assembled and Tested £10.0.0
TERMS: Deposit £2 and 12 months
MODEL 1.L. one microphone Input matc
Ribbon Mike. £1.17.0 extra.

— o e e o e —

DUAL CHANNEL PREAMPLIFIER
incorporates two Mullard 2-valve i B
Preamplificrs combined into a
Single unit enabling it to be used

for both STERLEOPHONIC or
MONAURAL operation. It is de-

at 15/-.
hed for moving coll or

our range Of )
AMPLIFIERS but will also oper-
ate equally well with any make of Ampli-
fiers requiring an input o. 250 mjvolts.
ASSEMBLED

COMPLETE KIT £42 10,0 A iesren £15.0.0

OF PARTS
H.P. £2.10.0 & 12 mths. at 18/4 H.P. £3.0.0 & 12 mths. at £1.2.0

STERN RADIO LTD.

iohistorv com
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% Complete Kit of Parts to Build
% the HFTR3 Tape Amplifier.

Loudspeaker.

PRACTICAL WIRELESS

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

FOR THIS WE SUPPLY

% The New Collaro
Tape Deck,

+% Rola/Celestion 10 x uin.

9

Deposit £7,0.0 12 months at £2.11.4

“Studio” % Portable Carrying Case (&3
illustrated).

% ACOS Crystal Microphone and

1,2001t. Spool E.M.1. Tape.

p.m.

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39 10 o
and GUARANTEED TAPE RECORDER FOR .. ..

H.P. Terms: Deposit £7.18.0 and 12 months of £2.17.11.

HF/TR3 MKII TAPE AMPLIFIER

(Mullard Type “A" design)

A very high quality Amplifier ﬁ & Q .
incorporating 3-speed treble 9 X
equalisation, by the latest
FEROXCUBE POT CORE
INDUCTOR. FOR COLLARO-
TRUVOX-BRENELL
WEARITE Tape Decks.
has GILSEN Output Trans-
former. Includes separate
Power Supply Unit.
KIRE £13.13.0
Deposit £2,15.0,
12 12 months at £1.0.0. 12 12 months at €1

1
'SPECIAL “COMBINED ORDER" PRIGES

ASSEMBLED
and TESTED
Deposit £3.8.

£17.0.0

For Constructors with their own cabinet—WE OFFER—

ADD “HI-FI” TAPE RECORDING TO YOUR

EXISTING AUDIO INSTALLATION WITH
U LL,\I{I) TYPE “¢”
AP PRI MPLIFIER—
ERAS
The *'HI-Fi" link to add full tape
recording facilities to High
Fidelity home installations.
corporates FEROXCUBE P

CORE PUSH PULL OSCILLATOR and 3-speed treble equalisation
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE-
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep-

arate power ‘c.upply Unit.
KIT OF A}}) 0 G OR ASSEMBLEE it £3.8.0
epos: . epos
£14oo 12 mths. at £1.0.8 £17oo 12monthgat£1411
—{Excluding power unit £11:15.0 and £14.10.0 resvectively.)

Ihe COLLARU btumo" Deck wich the Mod

qelb 12 lif d POWER PLY UNIT
ASSEMTIED AN FES TR, SUF . £29.10.0

Il]—

(a

<

(®) COMPLETE KIT 10 bulld the HE/TRS ampliier ~ £06 0.0 | @y 275510 £5:18- ?;,EI?I,Q‘I‘}E‘“‘C‘., S CH )
T i U L I oo UNIT supplied a5 COMPLETE RIT OF parts £206.10.0
) R:pg;‘.fv?gu%- 1 nmotlll]te e bupr“ed A Deposit £5.6.0. 15 monthly payments of £1.18.10
ASRanCyoRU w1t Tche £29.10.0 | (0 Tic BRENELL MK. ¥ Deok with the Model o
------------------------ PREAMPLIFIER _ and WER UNIT. AS-
Deposit £5.18.0. 12 monthly payments of £2.3.4 bEMBLED and TESTED £46.0.°
@ COMPLETE KIT to build the HE/TH AI\‘/:III;LI— £42.0.0 ST 417 monchs o 6556
B s Vo (@ As above but the siedel O PREAMELIFING
@ RSbovebirwionHRARS susblied P e T £45.10.0 and POWER UNIT supplied s « COMPLETE KIT  £43 0,0
and TESTED ... ....iiiiiininniaeronerassnnes ARTS it reeas
PEposlt £0.2.0: o2 monthly pavments of £3.6.9 © PRECWERRITE nopploiy,Payments o 8334
O R L A A D o SEMBLED ang TESTED Model “C'* PRE-
LIFIER with the WEAR MODEL 4A D K £60.10.0 AMPLIFIER AND POWER UNIT incorporating
incorporates Wearite Head Li(t Transformer etc. WEARITE HEAD LIFT TRANSFO RMER, Etc. £60 10 0
Deposit £12.12.0. 12 monthly pavments of £4.8.9. Depoélb £12.2.0 and 12 months at £4.8. 9
(Carriage and Insurance on eac™ above is 10/- extra.) (Carrwge and Insurance on above is 10/- extra.)
The MODEL HFG/2R | THE ‘ADD-A-DECK’

PORTABLE TAPE RECORDER
(Original Price £33,0.0)

FOR ONLY 22 gns.
H.P.Dep, £4.14.0.12months£1.13.9
(Carr. und Ins. W/- extru). Incor-
porates THELATEST GARRARD
“MAGAZINE" TAPE DECK and
a HIGH QUALITY AMPLIFIER
which is entirely based on the
very successiul MULLARD TYPE
“A" DE and specifically
developed to operate the GAR-
RARD DECK. Price INCLUDES SUPPLY
OF THE GARRARD TAPE MAGAZINE and
4in. SPOOL OF DOUBLE PLAY TAPE. Comprises a I'win Track
Recorder operating at 3i¢infsec. speed and providing up to 1 hour 10
mins. playing time. Truly ‘‘Portable”, weighs only 22 |bs. Outstan-
ding fea 1eatures are excellent e Derformance and simplicity of o])eramon

STEREO “TWIN THREE” AMPLIFIER |
with specially designed
PORTABLE CASE

A most compact portable design
consisting of TWIN NNEL
AMPLIFIER based on the latest
destgn 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 versatlle stereo arrangement
tested and guaranteed which can be
assembled in the minimum of time.

PRICE for the ASSEMBLED AMPLIFIER. Two £14 o o

8 x 5in. ROLA SPEAKERS and PORTABLE CASE ]
Deposit £2,16.0, 12 months at £1 6 £7 15 0

ASSEMBLED AMPLI}* IER supplied for.. a

109 FLEET ST.; LONDON, E.C.4

ne: FLEET STREET _saumq

Incorporating
GARRARD TAPE DECK and
MODEL 1EF/G2P
PRE-AMPLIFIER

Supplied on ONE CHASSIS (as i1l-
ustrated) READY G S
FOR USE ns.
(Carr. & Ins. 10/- extra.)
Price includes G rrard Maguazine
u dadn? Srool Double Play Tupe
H.P. Deposit £3.16.0, and 12months of £1.7.8.
Provides complete tape recording facilities and
designed to operate through the pick-up sockets of
the standard type of RADIO RECEIVER, or an AMPLIFIER,
from which really first class reproduction is obtained. It con-
sists of a Twin Track Deck connected to the Pre-amplifier and oper-
ates at 3iin/sec. speed providing up to 1 hr. 10 mins, plaving time,

-, e e m— — — — — —— — — —

THE “STP-1” STEREO TAPE PRE-AMPLIFIER

DESIGNED TO OPERATE WITH

BRENELL Mk, V TAPE DECK, COLLARO “STUDIO" TAPE DECK,
incorporating similar 1-TRAUK incorporating the latest }-TRACK
MINIFLUN TAPE HhAU* COLLARO TAPE HEADS.

® PUSH PULL OSCILLATOR CIRCUIT.

® 4-SPEED EQUALISATI PRICE £28.o o

FERROXCUBE OSCILLA'!‘OR TRANSFORMER,
© SENSITIVE METER FOR SIGNAL LEVEL, Including separate Power
® SEPARATE GAIN CONTROLS in Each Channel. Hupply Unit. Dep. £5.120
12 months £2.1.1.

COMBINED PRICE SCHEDULE

® MULLARD VALVES INCORPORATED.
The “NTP.1" PRE-AMPLIFIER is OFFERED with TAPE DKCKS as follows :

BRENELL Mk. V 4-TRACK MODEL....................

DEPOSIT £13.8.0. 12 months £4.18.3. £67'o'o
COLLARO "sTUDIO” TRACK MODEL...,......... “es

DEPOSL 9, 12 monlhﬂ £ 8.0, £45'o'o

THF MULLARD “10 £ 10" STEREOQ AMULIFIER (described opposite) with the
STP-1" PRE-AMPLIFIER snd one of the TAPE DECKH provides a COM-
PthE Stereophunic installation. WE OFFER “iv + 10" AMPLIFIER,

“8TP-1" PRE-AMPLIFIER and the ’l‘l{UVO
: £87.0.0

As abuve with BRE\ ELL Mk, V DEC
LIG™ et
Depusit £12.12.0, 12 months 24 16 0. £65-o-°

12 luuulhs _26.7.8.
bLEC
DESCRIPTIVE LEAFLET AVAILABLE, PLEASE SEND SA.B
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100 PRACTICAL WIRELESS June, 1962
Brand new, individu P81 10/-  VRI0S/30 6AQS  7/- | 7B7 76 | 83V 9. | 9004 216
hadiied wa : ta”; PriL  fol. /6 | 6AT6 5. | 7TH7 713 | 84 8- | 9006 216

cked and guarantee PTISH 716 | VRI50/30 6B7 56 | 7C6 7/- | 85A) 91.
VALVE S PX4 1972 6/- | 6B8G  2/6 | 7C7 676 | B5A3  I151- | ooy
PX25 9/- | VT4C 25!- | 6C4 216 | 7Q7 7. | 89 & | p & T°b°
AL60 6/  EBC90 5/- EZ40  7I-(PY32 I12/- | VU39 &1 6CS 6. | 7V7 5/~ | 210VPT ay Tubes
AR8 §i. |EC52 8- EZ4l 69 |PYBO  6/9 | W3l 7. | 6C6G 3. | 7Y4 6/- | 7-pin 216 | ACR) 1§!-
ARDDS 2/- |EC70 10/~ EZ80 6/~ | PY8! 7. | X66 8/- | 6C8G  5/- | 7Z4 416 | 250TH  £9 | cv 1596
ARP3  3/- |ECS0 20/- |[EZ8I  6/9 |PYB2  8/- | Y63 5. | 6D6 4.1 8D2 216 | 3508 8- | “o9)) 55/
ARP4 36 | ECCBI 5'6 | FW4/500 PY83, 73 | Y65 4- | 6F6G 4/~ | 9D2 3. | 3934 I5/- | 3pp7 0 350
ARPI2  3/- ECCB2 66 PZ1-35 9/- | Y66 8- | 6F7 si. | 12A6 216 | 705A  15'- | sppy 35/
ARP2{ 5/ | ECC83 7/ GI20/IB 9'-[QF21  6/- | Z31 6. | 6FBG  5/- | 12AH7 5/- | 7158 60'- | 5cpi 4216
ARP24 3/6 ECC84 7/- GL450 10/- [ QP25  5/3 | IA3 3. | 6F12  4/6 | 12AT7 56 | 717A  8/6 | 5Fp7  45!-
ARP34 4/. ECC85 8- GL464A 10'- [ Q575/20 6/9 | IASGT 5/- | 6FI7 5. | 12AU6 9/~ | 80l 6/- | 78p7  401-
ARTH2 7/- ECC9l 4l- | GZ32  9'- | QS95/10 6/9 | ICSGT 76 | 6G6G 26 | 12AU7  6/- | 803 226 | |2DpP7  40!-
ATP4  2/9 | ECF82 876 | H63 71- [ QS108B/45 ID8GT 6/- | 6H6M 176 | 12AZ7 7!~ | 804 85/- | vCRX258
ATP7 /6 | ECH42 7/6 |HL23  6/- 69 | IE7G 716 | 6)5 36 | 12c8 3. | 805 307- | (wich scann-
AUl si. | ECH8] 7/9 | HL23DD 8- | QV04/7 126 | 1G6GT  6/- | 615G 3. | 12EI 2216 | 807 AMER ing coil) 45/-
AU4 5. | ECL8O  8/- | HVR2 1276 | R3 8- | IL4 316 | 6l6 43| 12He  21- 8- | vERTIS 301
AW3 4. |ECL82 9/~ | KRN2A 19/- | R3/10 4/ | ILDS 5/~ | 6J7G 5. | 12K7GT 476 | 807BR 6/~ | yCR139A
AZ3l 8- |EF22 7. KT32  8-|R10 126 | IRS5 6. | 6K6GT 6/- | 12K8M 776 | 808 8/ 357

BS4A  5/6 | EF36  3!6 | KT33C #4/-| REL2l 25/ | 1S5 519 | 6K7G 273 [ 12)5GT 3’6 | 810 80/-

BT45  I5/- | EF39 4/. | KT44  6/31RK34  2/6 | IT4 4'- | 6K7GT 49 | 12Q7GT 4/4 | 8i3 60/-

BT9B  20/- | EF50 26 [ KT63  5/- | RX235 10/- | Iw4 6- | 6KBG 519 | 125A7 716 | 815 40'- Photo

BT83 22/6 | EF54  3/3 [KT76 10/- | SP2 4r- | 2A3 5. | 6KBGT 873 | 125C7  4/- | 816 30'- Tubes

CV54 5. | EF55 5. [ KTW62 716 | SPI3C 416 | 2AS 6. | 6K8M  B/6 | 125G7  4/- | 829A  30/-
CV264 20/ | EF70  4/- | KTW63 6/6 | SP4! 216 | 2A6 7. | 6L5G  &/- | 125H7 3/ | 832 157 | CMG8 9/~
CY3I  7/6 | EF73 6. | KTZ41 6/ | SPe! 21- | 2C34 216 | 6L6 9. | 128)7  51.{832a 35 | CSl6 1216

Dl 33| EFB0 56 | MH4 376 | SU2ISOA 2X2 4. | 6L6G 676 | 12SK7 316 | B43 714

D77 4/3 | EF8S  6/6 | MH41  5/- 419 | 3A4 5. | 6L7G 476 | 125L7 89 | 866 10/- Speclal

DA30 12/6 | EF86 70- | ML4 al-| T4l 7. | 387 5. | 6L34 4’6 | I12SN7 8- | 872 20/- Valves

DAF70 35/ [EF89  7/9 | MLé 6/-| TP25  I5/- | 3B24  5/- | 6N7G_ §/9 | 12SR7  &/- | 930 8!-

DAFSI 6/ | EF9I 36 | MS/PEN 6= | TTHI 3. | 329 6N7GT  6/- | 14L7 71- | 954 4. | 231 450
DAF96 7/6 | EF92 31 | NT2 9. | TZ20 18- | (829B) 60'- | 6Q7G  &/-{ I5D2 &/ | 955 216 | 3A/148] 45/'-
DD4l  4!- | EF95 5!- | OB3 7. | UI2/14 8- | 3Q4 6!- | 6R7 6/- | 20A2 1716 | 956 2/- | 3J170/E €35
DETS IS/-|EL32  3/9|0OC3  5'6|UI7 5. | 354 5. | 65C7G 46 | 21B6 _ 9'- | 957 5. | 31192/E
DETI9 376 | EL33 8- OD3  &/-|UI8 66 | 3V4 6. | 6SC7GT 5/- | 25L6GT 7/9 | 958A  5/- £37.10
DF22 7/ | EL3S 6l- | OZ4 5. | U27 8- | 5T4 91- | 6SG7 5/ | 30 5. | 1616 3. | 431 £35
DF39  41- | EL4] 8- | PCCB4 7!- | US2 5i. | 5U4G  5%- | 6SH7 _ 31- | 35L6GT 8/- | 1619 5. [ 4150  £35
DF72 76 | EL42  8/- | PCC8S 8/-| UCH42 7'6 | 5Vv4G_  8/- | 6SI7GT 5/9 | 35T  17/6 | 1625 6- | sD2I £3
DF9l 33 |ELs4  7/-| PCF80 7' | UBFBO 86 | 5Y3GT 6&/- | 6S17Y 676 | 35Z4GT 7/- | 1626  4/6 | 723A/B 50/-
DF9¢  8/-|EL85  10/- | PCF82 8/-|ULIl  5/-]5Z4 86 | 6SK7 53 | 37 4. | 1629 416 | 725A  30/.
DK96 7/3|EL91 476 | PCL82 8/6 |ULI2  5/- | 5Z4G  8/. | 6SL7GT 6/6 | 38 4/- | 4043C 1316 | 726A 2716
DL92  6/- |EM8O 8/ | PCL83 /-] UL4l 7. | 6AB7 4/~ | 6SNIGT 4/6 | 58 6/- | 6064  10/- | ACT6 160'-
DL94  6/- | EM84 9/ | PCL84 9/-|UL8B4  7/6 | 6AC7  3/- | 65Q7  6!- | 59 6/- | 6120 4. | ACT9 £12.10
DL96 8- |EN3t 15/~ | PEN45 4/6 | UL8S 7/ | 6AG5  3/- | 6SS7 61- | 75 56 | 7193 1’9 | CVI93 30/-
EASO 16 |EP7]  6'6 | PEN46 5/-|UU9 516 | 6AG7 6/~ | 6V6G_ 416 | 76 5l | 7475 3. | Cv980 3/-
EABCS0 713 |EP72  5/- | PEN6S 6/6 | UY4l  6/- | 6Al7 3. | 6V6GT 5= | 77 6/- | BO13A 25/- | ESUT77 200/-
EAC9| #4/6 | ESU208 &/- | PEN220A 3/- | UY85  6/6 | 6AKS  5/- | 6X4 5. | 78 7i- | 8020 10/ | KR6/3 €4
EB34  1/6 | EYSI 8. | PL36 1076 | VP23  3/- | 6AK7  &/- | 6X5GT 5/ | 80 516 | 9001 3. | Ls78  30!-
EB9I 319 |[EYS86  8/-|PL8I 9/ | VP4l 516 | 6AM5 5/~ | 6Y6G  &/- | 8 9/- | 9002 56 [ WL4I7A
EBC4l 7/9 1 EY9l 36 1PL82  8-IVR99  8l. | 6AMe  4/- ! 6Z4 56 | 82 8/- | 9003 6/- 15/-

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

below 10/~ 17- P, & P. 2/6 over 10/-. Orders over £3, P. & P. frce.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
Please write your requirements,
VORTEXION PORTABLE AMPLI-
FIER, for 200/250 v. A.C. or 12 v. D.C.
12 watt output, £9.12.6. Carriage 15/~
TANNOY LOUDSPEAKERS, 7.5
ohm impedance, in wooden case. New

19/-, Carriage S/-.

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,
isncluding 6XSGT valve, £3.10.0. Carriage
/-

R.109 RECEIVER. Covering 2-8 mc/s.
6 v. D.C. with set of spare valves and
carrier. Brand new in original packing
gase. £6.18.0 including delivery in U.K.
R.109A RECEIVER. Covering 2-12
mefs., £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,

C.0.D. 2/6 extra.

H.T. and M.T., safety switch fuses on
A.C. and all D.C. Two 5Z3 for H.T., ona
6X5 for M.T. Selenium rectifier for L.T.
Ideal for Ham transmitters. Weight 45 Ib.

Dimensions
£12.10.0 including valves.

14 x 8§ x

18in.
P, &

Price
P. 25/-.

TELESCOPIC MAST. 34ft. Consisting
of 6 sections of steel tubing of such
internal and external diameter that tha
smaller sections may be collapsed with the

largest

section,

Immediate

erection.

Absolutely complete with brackets, guys,
pegs, spikes, etc., £12.10.0. Carriags and

packing [8/-. As above but 20ft,
£7.10.0. Carriage and packing 8/-,
MULTI-TESTER. 0-6-30-120-600-

1,200 v. AC/DC. 0-120 microamp 000mA-

300mA AC/DC.

megohms.
~ 1.

x

4
Price £4.12.0. P. & P. 3/-,

COMPLETE SET OF
AERIAL RODS (American).

0-30,000 ohms,
10,000 ohms per volt.
Very clear and large scale.

0-3

3 x

STRONG

Screw-in

type MP49, 50, SI, 52, 53, total length
15fc. 10in, Top diameter 0.185in. Bottom
diameter 0.615in., together with matched
aeriat base. MP37 with ceramic insulator,
ideal for car or roof insulation, £2.10.0.

Post free.

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

Overseas Postage extra at costs.

RECEIVER TYPE R.206. Frequenc
0.55 me/s. to 30 mc/s. in 6 bands. 100-25
v. A.C, or 12 v. D.C. Loudspeaker in
power supply unit. High performance
super heterodyne, eleven valves including
a separate local oscillator valve, beat
oscillator valve and two valves {amplifier
and detector) in the AV,B.C. system.
In vary good condition, £15.10.0 including
power pack. Carriage and packing 15/-.
R.206 FREQUENCY RANGE ADAP-

TOR, enabling the set to work on
50 kc/s.—30 mc/s, in 9 bands. £4.10.0.
Carriage 6/-,

R.209 RECEPTION SET. A |0-valve
high-grade Super Heterodyne Receiver
with facilities for receiving R/T (A.M. or
F.M.} and C.W. frequency | me/s-20 mc/s.
Hermetically sealed. Built on miniature
valves and incorporating its own vibrator
power supply unit driven by a 6 v,
battery (2 point connector included).
The set provides for reception from rod,
open-wire or dipole aerial with built-in
loudspeaker or phone output. Overall
measurements: Length 12in., width 8in.,
deoth %in. Weight 23lb. In as new,
tested and guaranteed condition, £23.10.0,
inciuding special headphone and supply
leads. Carriage £1.

AR 88's. Completaly rebuilt with new
P¥C wiring. Type “D" £75. Type “LF"

VARIOMETERS for W/S No. 19,
Fully tested and working, 12/6. P. & P, 2/6.
CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P. 1/6.

www americanradiohistorv com
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10. SIGNAL GENERATORS. Cash £5.5,0.
to 84 Mc/a. Case 10 x 67 x 4}iu.  Hize of Scale 8% x 34in. 2 valves and
rectifier. A.C. maing 230-250 v. Internal modulation of 400 c.p.a. to a
depth of 30 per cent, modulated or unwodulated R.F. output continuously
variable 100 millivolts. C.W. and mod, switch variable A.F. output aud
moving coil outputl wetler. Accuracy + 2 per cent.

CHANNEL TUNER LF. 16-19 Mc/s. Continuously tunable from 174-216
Mc/d. Valves required—PCF380 and PCC84 (in series). Covers BBC and
ITA rauges. Also Police Fire and Taxis ete, Brand new by tamous
waker, 10/-, P.& P. 3/~

P. & P. 5/6. Coverage 120 ke/s

12,

19

8-watt PUSH-PULL 5 VALVE AMPLIFIER, A.C. mains 200-250 v
Bice 10} x 63 x 2iin. & valves. For use with all makes and types of pick-up
and mike. Negative feed back. I'wo inputs, niike and gram. and countrols
tor sume. Beparate controls for Buss and Treble lift. Response Hat from
40 cycles to 15 keis 2 db down to 20 Ke/s. Qutput 8 watts at 5 per
cent total distortion. Noige level 40 dL down ali hum. Qutput traosformer
tapped for 3 and 15 olius speech coils. For use with 8td. or L.P. records
wusical instruinents such as guitars, ete. Switable for small balls, £3.19.6.
P& P.6/- Crystal mike to swit 15f/-, P. & P, 2/-. 8in. P.M, Speaker 1o
suit12/8, P. & P2/~

B.S.R. MONARCH UA8 WITH FUL-FI HEAD, 4-speed, plays 10 records,
12in., 10in., or 7in. al 16, 33, 45 or 78 r.p.m. Intermixes 7in., 1in. atd
12w, records of the same speed. Has manual play position: colour brown.
Dimensions: 12} x 10{in. Space required above baseboard 43in. below
baseboard 2in. Fitted with Ful-Fi turnover crystal head.£6.19.6, I'. & P. 5/6
With Stereo Head £7.18.6. P. & P. 5/,

14. TRANSISTOR TESTER. For both P.N.P. and N.
ting moviog coil meter. In metal case, size 44 x 33
gain and leakuge. 19/6. P. & P, 8/-,

transistors incorpora-
1}in. Beale warked in

15. PUSH-PULL OUTPUT STAGE inclusive of transistors with input and
output transformers to match 3 ohws speech cull, switable for use with the
POCKET RADIO. Kit of parts, including transistors. 19/8, P. & P. 2/-.
Wiring dingram 1/6, free with parts.

. PORTABLE AMPLIFIER. On printed circuit for A.C. Mains 200/250 v.
Size 4 x Zin. with tone and volume control. Complete with Valves:
ECLS8? and EZ80. Output 2 watts, 39/6, I'. & P. 3/-.

RADIO & T.V. COMPONEN

(Aeton) LTD
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8-TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE
hOD and 2 GERMANIUM DIODES, The only 3-transistor radlo available at
the price. Build it in 1 evening! Tunable over M/I, waves. Complete with
easy-tg-lollow instructions and all components (less batteries obtainable
angFwhere -27/8. 1. & P, 2/6, (All parts available separately).

LINE E.H.T. TRANSFORMERS. Built-in hue width control. 14k V. 8can coil
$0in, detlection on ferrite yokes. Frame O.P. transiormer pi. 18k ¥ smoothing
condenser, suitable for 1in., 17iu, or 21tn. tubes. With circuit Jdiagram, 28/8
plus 4/6 P. & P. Suitable Focus Magnet (state tube), 10/- plus 3/- P. & P,
OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Pusb-pull X amplifier;
Fly-back suppression: internal Time-base Bcan Wave form available for
external use: pulse output available for checking TV tine O/P Transtorwers,
etc. Provision for external—I{/P and C.R.T. Brightness Modulation. A.C.
maing 200/250 v., £18.18.0, P. & P. 8/- or £4.13.0 deposit, plus P. & P. 8/-and
2 wonthly payinents of 2§/6. FULL 12 MONTHSY GUARANTEE
INCLUDING VALVES and TUBE.

moving coil meter, scale,
. volts, ohms and milliammps. Voltage range A.C./D.C.
Milliataps 0-10, 0-100. Ohms ranges 0-10,000,
2f-. Wiring diagram 1/-. free with parts.

calibrated it A

0-30, 0-100, b
0-100,000 24/6, P. & P.

. CHANNEL TUNER. Will tune to all Band [ and Band 111 statious. Complete

with P.C.C.84 and P.C.1.80 valves (in series) LK. 13-19 or 33.38. Cau be
modified as an aerial converter (nstructions supplied), 32/6, plus 4/- P. & P,
HEATER TRANSFORMER (o «uit above, 200-230 v., §/=, plus 2/- P. & P,
STAAR:45. 9 VOLT BATTERY RECORD PLAYER Cowplete with picks
up and deck. A compietely poitable record player. Head is protected
by u plastic dome, with a brush which cleans the stylus as it rises into playing
position. 45 r.p.m. Autormwtic on-oft switch, governed 9 v. motor,
attractive 2 toue grey tinish, £2.14.6. P. & I'. 2/6, TRANSISTORISELD
AMPLIFIER can be used with the 3TAAR 45, ontput | watt, Size 4¢ x
23in., pristed cirewt, tone and volume coutrols, 4 transistors. By altering
2 resistors, 2 watt output can be obtained, Push-pull output, complete with
3in. woving coil speaker, Built and tested, 49/G, ', & P. 2/-,

Cash £7.5,0 or 80/- deposit and 6 monthly
paywents of 21/6, P. & P. 5/6. Coverage 100 ke/s to 100 Me/s on funda=
mentals and 100 Mc/s to 200 Mc/s on harmonics. Case 10 x 64 x 5iin.
Three miniature valves and Metal Rectifier. A.C. mains 200/250 v, Inter-
nal modulation of 400 c.p.s. to a depth of 20 per cent, Modulated or
unmodulated R.F. output continuously variable 100 millivolts, C.We
and wod. switch, variable A F, output. Magic eve as output indicator.
Accuracy - 2 percent.

238 HIGH STREET, ACTON
LONDON, W.a.

ALL ENQUIRIES S.AE,
GOODS NOT DISPATCHED OUTSIDE U.K,
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN 11t
The Recorder ncorporates the iarest Coilaro Studio Tape Transcrictor, The Audiot:
Quality Tape Amplifior listed £12.12.) High Flux P.M. Sveaker Itated 30s. empty. Tabe 3pooi,
Best quality Tape listed 22/6. and & Handsome Portable carrying Cabinet with latest attra

tone polychrome finish, size 144 x 16 X8} in. high. iisted £4.10.0. and circuit. Total cost if purchased
{ndividually apbroximately €40. Performance ~qual 10 units in the £60-£80 class. S.A.E. for leaflet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Atl

PUSH-PULL ULTRA LINEAR
QUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES

Two input sockets with associated
controls allow mixing ot “mike"” and

gram. as 1n Al0. High sensitivity.
Includes 5 valves, KCCt3, ECCB3,
134, EL84. 5Y3. High Quality seo-

t.lonnlly wound output transiormer
specially deslgned for Ultra Linear
operavion and reliable smnll

densers of current manutac
DIVIDUAL CONTROLS FOR BASS
AND TREBLE "Lift"’ and

DUR

ron Hieh
a Ree] O

ctive-two

25,

Carr.
176

IL.P. TERMS., Deposit £€5.7.8 and 12
monthly payments of 2 gns. Cash Price
if settled fn 3 months.

Frequoncy response + 3 D.B. 30-30,000
¢/s.  Stx negative feedbaci 100Ds.
Hum level 60 D.B. down. ONLY 23
mllllvolt.s INPUT required for FULL
OUTPUT. Suitable for use with all
makes and tyvpes of pick-ups and

mlcxophcmes Comparable with the
very best design: For STANDARD or LONG I'LA\'ING RECORDS. For
(\)ll SICAL l‘\s“l RU'\I F\Th such as STRING BASS, GUIT \R otc

UTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 5 a, For supply o! a
RADIO FEEDER UNIT. Size approx. 12-8-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Qutput
for 3 and 16 ohms speakers. Kit Is complote to last nut. Chassis is jully nunched.
instructions and pomt-r,o-polnt. wiring diagrams supplied. Only 8 Gns Carr.
&Or factory built 51/- extra s 10/-

{ required louvred metal cover with 2 cnrrylng handlez can be supplied lor 18/9. TERMS

N ASSEMBLED UNITS. DEPOSIT 24/9. nd 8 monthiy {)nvmenla of 24/8. Send

8.A.E. for illustrated leaflet detniling Ready-to-assembie Cabinets. Speakers. Micro-
nhones, ete., with cash and credit terms.

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

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 mllu—
volts, suitable Jor all crystal stereo heads. ged
Bags and Treble Control give equal variation of “l!fb"
and ‘‘cut’”. Provisfon is made for use as straight
(monauraly 10 watt amplifier. Valve line-up ECCE3,
LCC83, EL84, EL 4, EZ81. Outputstorz-3 ovhmsneakers.
Point-to-Point wiring diagrams and in- 8 G
structions supplied. Send S.A.E. for leafloy. ns.
Full constructional detalls and price list 2/6. Carv. 10s-.
{it car ue assembled. readv for use, 55/ extra.

BRADMATIC RECORDING IIEADS,
Hish Impedance Record/Playbaock 22/«
Low Impedance Eraso, 12/6.

JUNIOR 4-speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.

PICIK-UP ARMS. Complet.e with latest
Acos/hi-fi  Turnover head and rest.
Only 20/11.

CRYSTAL MICROPIHONES, Hand type
NP110 148, R.T.C. 18/9, Acos Mic 40 25/8,

$9/9. BM3 with neck band and heavy table
stand 58/8. Lapel type :ig/gr
CUOLLARO UES' 4-SPEED

AUT()-CHAVGLK with high fidelity
Slozoudlg plck- up Latest model. For

50 o.p.s. A.C. mains. Our
price £8. 19 8. Carr 518,
COLLARO RC 457 4-SPEED MIXER
AUTO-CHANGERS. Turnover Studio
gnck \kxlzshead for 200-250 v. A.C. £7.19.6.
arr
B.S.R. UASR 4-speed AUTO—(‘HANGERG
with hi- ﬂ Lurnover head. £6.19.9. Carr. 4/8.
GL3A Y ATURE 2-3 WATT GRAM
AMPL ll ER. For uge with any single
or auw-change unit. Qutput for 2-3 ohm
feakel For 200-250 v. A.C. mains. Size
113 x 24 x 24in. Controls: Vol. and Tone
with switch. Only 59/6.

R.S.C. BATTERY CHARGING EQUIPMENT

HEAVY DUTY CHARGER KIT Assembled -

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

BATTERY CHARGER KITS

ASSEMBLED :
612 v, 8 amps. variable output. s Ik o8 Consisting ol Mains Trans-
onsisiing ‘of ~Mains Transformer 6/12v. 4-5amps. | CHARGER | ne. “F.w. Bridge. Metal
0-200-230-250  v.: F. (Bridge) Fitted Ammeterand | 6 v. or 12 v. Recmﬂer. well ventilated steel
:8elenium Rectifier: Ammeter. variable charge rate 2amps. uses. Fuse-holders,
Variable arge Rate_ Belector selector. Also selec- (:rommets panels and cirocuit.
Panels. Plugs, uses. Fuseholder tor plug lor 6 v. or | Fitted Ammeter | Carr. 3/6 e,‘;m,
and circuit, 59/6. Cuxr 4/86. 12 v. charging, Lou- [ and sclector | Gv.or 12v.1am 3
vred steel case with | 9iug tor 8 v. or{ A¢ ahove. wth Ammetarsg /9
3 = stoved blue hammer | L v. Louvred! Gv.2amnps . Ere iy
PARMEKO PPOTTED (,‘ll()hl-}h nnlshed. Fused ] metal casc fin- | 6v. or 12v. 2 am
‘00 mA, 12 H 100 ohms .. .. 16/8 and resdy ior 69/9 | ished attroctive [ 6v. or 1¢'v. Y anpa. lnclu—
120 mA, 30 H 200 chms .. .. 18/9 usc with  Carr, 8/- | hammer  blue. sive of Ammeter. . 42/9
120 mA. 8 H 10 ohms .. 13/9 mains and output | Ready for use|6v.orl2v.4 a.mps... ...... 49/9
_ leads. Terms: wrlxtdho?é‘lag GA‘V or 12 d’ 4|agips hWiLh
Deposit d 5| a P mmeter and variable charge
SOLDERING IRONS. 230-250 v, 30 e aal A el llieads, rate selector .. 9/9
watts.  First quality. For Radlo 13, 612 v."3a. all | Doublo Only |CHARGER ~~AMMETLRS.
work, 19/9. Spare elements and bits tacilities as above. | Fused. ~A@fg |0-15 a. a., 0—4 a., 0-7 a..
avatlable. Only 50/9, carr. 3/9. | Carr. 319 0-25 a.. 0-60 a.
; "D A FULLY
R.S.C. MAINS TRANSFORMERS (aud¥sitesn MIDGET MAINS Primaries mmﬁ/g
lmerle'uonl 'md 'mh"onnnlml. Prim” I<‘Ul LY SHROUDLD (comlnuem— 250-0-260 v. B0 mA, 8.3 v. 2a. . 12/9
i s, sereened 5-0- 20v. J00mA. 6.3v. 4a. C.T., Both above size 2i X 2§ x 24ins.
IIROUGH CT 5v a 1 59/9 | FILAMENT TRANSFORMERS
450-0— C.T.5v.3a.. 89/9 | All with 250 v. 50 ¢/s. primaries 6.3 v.
oUTPUT TRAVSI OR\IFRS 1.5 &, 5/9; 6.3 v. 2 &, 7/6: 0-4-6.3 a, 7/9;
Midget Battery Pentode (6:1 for 12 v, l'a, 7/11; 6.3 v. 3 a, 8/11; 6.3 v. &'a,
354, etc. .. s it b .. 319 | 17/6; 1T v. 1.5 a twice, 17/6.
a, 5 8 Small Pentode. 500 to 30 " .. 319 | SMOOTIING CHOKES
300-0-300v. 130mA. 6.3v. 48 6.3v. 1a. for Small Pentode 7/8.000Q to 3Q 3/8 | 150 mA, 7-10 H 250 ohms.. ‘e .. 11/9
Mullard 510 Amplifier . 2019 Standard Pentode 5.0000 to 30 .. 5/8 { 100 mA, 10 H 200 ohms .. B .. 8/9
300-0-300v. 100mA. 6.3v, da, 5v. 31 2819 Standard Pentode 7.8.000 to 30 5/9 | 80 mA. 10 H 350 ohms 56 . .. 5/8
35v100mA C.3v.4a, bv. 3a 26/9 | I 0 todn L, X A .. 5/9 | 80 mA, 10 H 400 ohm .. 4N1
BO-O—S)?V 150mA, 5,3v. da. 0-5-G.3v. & 99/9 Push-Pull 8 Watb< LL#4, or 6V6 to CllARGFR [RA'\IQK ORMERS
FULLY sllROUl)l D UPrRIGIIT 3Q or matched 150 919 with 200-230-250 v, 50 ¢/s Primaries:
250-250v. GOmA. 6.8v. 2a 0-5-6.3v. 2a. Puah Pull 10-12 \\at\‘.s w0 match 6V 0 9-15v 1t a. }\%_9 0-9-15 v, 2 &, 14/8; 0-9-10
Midget type 2!-3-3in. .. L or ELA4 to 3-°-8 or 150 16/9: 15 v. 5 a, 18/8: 0-8-15 v.
250-0-250v. 100m A, 6. av. 4a. 5v. Ja 2710 Following types for ? and 15 0 speakers: 7 A, 93/9 0-9-15v. 8 a, 28/9.
300-0-300v. 100mA, 6.3v. ia, 5v. 3o 27/11 Push-Pu'l 10-12 watts 6VG or EL84 .. 18/9 uTro (S'e%ounlilvp down) TRANS.
300-0-300v. 130mA. 6.3v, 4a, C.T. 8.3v. Push-Pull 15-18 watts. 6L6. KT86 .. 22/8 | 0-110/120-230 50-80 watts, 13/6:
la, for Mullard Amplifer .. .. 33/9 | Push-Pull for Mullard 510 tra 250 watts, 39/9: 150 watts, 2%/0.
350-0-350v. 100m A, 6.3v. 4a, 5v. 5a 27/11 Linear e 3 . .. .. 29/8 | MICROPHONE, TR ANEFORMERS
350 0-350v. 150mA, 6.3v. 4a,5v. 3a 5/0 Push-Pull 20 watts, secttonally 120:1 high erade, clamred, 6/9: 120:1
25-0-425v. 200mA G.3v.4a, C.T.5v.3a 55/~ d. 6L6. KT66, eta. o~ . 4919 | Potted. Mu-metal screened. 9/8.
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SENSATIONAL STEREO OFFER

A complete set of parts to construct a good quality Stereo amplifier
with an undistorted output total 6 watts. Fo

Including pair matched 64in. speakers.
Ganged Vol. and Tone Controls. Preset balance control.
tions and point-to-point wiring dlagrams supblied. Stereo Pick-up

200-250 v.

Head 19/9 extra with above only.

ALW Al& lV STOCK
FULL RANGE LINEAR HI-FI
AMPLIFIERS \VITH OUTPUTS OF
UP TO 100 WATTS. Cash or CREDIT
TERNMS. Carriage Free.

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

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- cfs. A speclally designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
reliability. Six valves are used EF86,
EF86, ECC83, 807, 807, Separate
Bass and Treble Controls are provided,
Minimum input required for full output
is only 12 millivolts so that ANY KIND

OF '\ll(‘ROPHOI\l' OR PICK-UP IS
SUITABLE., The unit is designed for
CLUBS, SCHO()L\ THEATRES,

DANCE HALLS or OUTDOOR FUNC:
TIONS, ete. For use with Electronic
ORGAN, GUITAR, STRING BASS
ete. For standard or long-playing records,
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a ADIO FEEDER I'\ll‘
An extra Iinput with associated vol.
control is provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed. Amplifier 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
chassis and point-to-point

11 Gns. wiring diagrams and in-
structions.  If required
perforated cover with

Carr. 10/- carrying handles can he

supplied for 19/9. The
amplifier can be supplied,-factory built
with EL34 output valves and 12 months
guarantee, for 14 Gns.

TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/9.

Suitable microphones and
available at competitive prices.

speakers

WE STOCK ARMSTRONG RADIO-
GRAM CIIAS! , GOODMANS and
WHARFEDALE SPEAKERS. H.P.
or Credit Terms available. No carriage
charges on Mail Orders for above.

r A.C. mains 1nput of
Sensitivity 130 m.v.
Full instruc-

4 Gns.

Carr. and pkg. 5/-

Jason FMTI V.H.F/FM Radlo Tuner design.
Total costs of parts including valves. Tuning
dial, Escutcheon, etc. £6.19.9.

LINEAR L45 MINIATURE 4/5 WATT
QUALITY AMPLIFIER. Suitable tor
use with any record playing unit, and
most microphones. Negative feed-back
12db. Separate Bass and Treble Controls.
For A.C. mains input of 200-250 v. 50 c/s.
Output for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 7-3-5jin. high. Guaranteed for 12
months. Only £5.19.6. Send S.A.E. for
illustrated leaflet. Terms: Deposit 22/6
and 5 monthly payments of 22/8.

12in. 1¢ WATT

HIGH QUALITY
LOUD-
SPEAKER
IN
POLISHED
WALNUT
FINISRHED
CABINET
Gauss 12,000
lines.Speech
coll 3 ohms
or 15 ohms.
Only £4.18.6

Carr. 5/-.
Terms: De-
posit  11/3
and 8 monthly payments of 11/3.
12in. 20 WATT HI-F1 LOUD-
SPEAKERS IN CABINETS. Size 18 x

18 x 10in. Finish 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

home,

230-250 50 ¢/s. Output for ?

A highly-sensitive 4-valve quality amplifier for the
small club, ete.
qulred for full cutput so that it is suitable for use with
the latest high tidelity pick-up heads, in addition to
all other types of pick-ups and practically all *mikes’.

Separate Bass and Treble Controls are provided. These
give full long-playing record cqualisation. Hum level is
negligible being 71 db, down 15 db. ot Negative feedback
is used. H.T, or 300 v.
available for the supply of a Radio Feeder Unit, or
Tape-l)eck pre-amplifier.
2-3 ohm speaker.

Only 50 millivolts input is re-

25 mA. and L. T, or 6.3 v. 1.5 a. is

For A.C. mains input of 200-
Chassis is not alive. Kit is complete

in everydetail and includes fully punchied ¢hassis (with basepiate) with Blue hammer

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

Exceptionai value at

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

§ monthly payments of 22/8 for assembled unit.

PORTABLY, GUITABLE

A\II'I IFIERS. (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, strongly made
Cabinet (size approx. 14 X 14 x 7in.) finished
in attractive and durable policrome, and
fitted carrying
handle. Terms.
Deposlc £1 and

monthly paymencs
of £1. Carr 10/-
Senior 10 watts High hdellly output
Separate Bass and Treble “Cut” and
““Boost’ controls. Twm separately
controlled high gain inputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12in. for Bass notes and a
x 4 m. elliptical for Treble. Cabinet, is
well made and finished as Junior model.
Size approx. 18 x 18 x 9in. 15G [
H.P. Terms. Deposit 34/9 and ns.
9 monthly payments of 34/9. Carr. 10/-.
Snper Hi-Fi 15 Watt. All facilities as
0 watt. Cabinet size 20 x 15 x 13ins.
Terms: Deposit £2.11.6, and nine monthly
payvments of 51/6. 22 gns. Carr. 12/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry

battery eliminator.
Size 5 x 4 x 2in.
ApProx. Completely

replaces battery sup-
plying 1.4 v. and 90 v

where A.C. mains 200-
250 v. 80 cfs is avail-
able. Suitable for all
battery portable
receivers requiring
1.4 v. and 90 v. This
includes latest low
consumption types.

39/9, or

Complete kit with diagrams,
ready to use, 46/6.

Type BM2. Size 8 x 50
x 2/in. Supplies 120 v*
90 v, and 60 v., 40 m.

and 2v.0.4 a. t.o]amp
tully smoothed. There-
by completelty  re-
placing both H.T.
batteries and  L.T.
2 v, accumulators
when connected to
A.C. supply
200-250 .50 cfs.

SUITABLEFOR ALL
BATTERY RECEI-
VERS normally using 2 v. accumulator,
Complete kit of parts with diagrams and
lnstrucuons 49/9, or ready for use, 59/6.

R.S.C. BASNS HREFLEX CABINETS,
JUNIOR MODEL. Specially designed
for W.B, HF1012 Speaker, but suitable 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 .19,
STANDARD MODEL. As above but for
12in. speakers. Size 20 x 15 x 13in. Espe-
cially recommended for Plessey Dual
Concentric Speaker, £5,18.8. Suitable
legs with brass ferrules, 25/- per set of 4.
AUDIOTRON CORNER  CONSOLE
CABINETS. Polished walnut veneer
finish. Pleasing design. Size 27x18x8ins.
for 8 or 10in. speaker. 4 Gns.
PLESSEY DUAL CONCENTRIC 12in.
15 ohms HIGH FIDELITY SPEAKER
(12,000 lines) with built-in tweeter (com-
pletely separate elliptical speaker with
choke, condensers, etc.) providing extra-
ordinarily realistic reproduction when
used with our All or similar amplifier,
Rated 10 wath Prlce only £5 19.6.
P.ML SPEAK W.B. ‘“‘Stentor-
ian” 3 or 15 ohms r.ype HF1012 10 watts.
hi-fidelity type. Recommended for use
with our All Amplifier, £4.12.9. 12in. R.A.
3 ohms 10 watts (12,000 lines), 59/8.
TWEETERS. Plessey 30 19/9, 150 25/9.
HI-FI CRYSTAL PICK-UP HEA
(Turnover type with sapphire sLylus)
Standard reblacement for Gar-
rard, B.S.R. and Collaro, 19/9. Acos
Stereo- Monaural 49/9. Ronette Stereo/
Monaural
R.S.C. LQU l’\thl‘ CABINET. Dimen-
sions and outer appearance identical with
Standard Bass Reflex Cabinet. Top hinged
Bass board adjustable. Will take Tape
Deck or Pilayer Unit, and Amplifier plus
F.M. or A.M./F.M. Unit. Only 6 gns.
SUPERHET FELEDER UNIT, Design of
a high quality Radio Tuner Unit (specially
suitable for use witn any of our Ampli-
fiers). Delayed A.V/C. Controls are
Tuning, W/Ch. and Vol. Only 250 v. 15 mA.
T.and L.T. of 6.3 v. 1 amp. required from
amplifier. Size of unit approx. 9-6-Tin.
high. Simple alisnment procedure. Point-
to-Point wiring diagrams, instructions
and priced parts list with 1llusr.racion 2/6.
Total building cost £4.15.0. For leaflet
send S.A.E.

AR TAPE PRE-AMPLIFIER
Type LP/1, Switched Negative feedback
equalisation. Positions t’ul' Record Hin,
3%in., Tiin. and Playback, EM84 R
ing Level Indicator. Deslgnﬂl »
ity as the link between a Collaro Tape
Transcriptor and a high fidelity ampli-
fler, but suitable for almost any Tape
Deck. Only % gns. S,A.E. for leaflet.

TERMS: C,W.0. or C.0.D. No C.0.D. under £1. Post 1/9 extra under £2, 3/3 extra under 5.
Open 9 to 6. Weds. until 1 p.m., except Manchester open all week. Trade supplied. S.A.E. with all enquiries

R.S.C.

Ltd.
51 Savile St. | 73 Dale 5.7 County (Mecca)
Hull (Half Street, Arcade, Briggate
day Thurs.) Liverpool2 | Leeds |

(M;C) Mail Orders to 29-31 Moorfield Road, Leeds 12.
Personal Shoppers to any of branches below—

13 Exchange St.
Sheffield
56 Morley Street,
(Above Alhambra
Theatre), Bradford

8-10 Brown 5St.
(Market St.),
Manchester 2
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PRACTICAL

TECHNICAL
TRAINING

in radio
television and
electronics

Whether you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study
new developments, transistors, etc., an ILCS.
Course will help you to success. You learn at home
in your own time, under expert tuition. Moderate
fees include all books.

EXAMINATION COURSES FOR:=—

C. & G. Radio and C. & G. Radio
TV Servicing Certificate Amateurs’ Exam.
(R.T.E.B.) {(Amateurs’ Transmitting ;
Licence)
British Institution of Radio Engineers, etc.
C. & G. Telecom. Technicians’ Cert.

LEARN AS YOU BUILD

Practical Radio

Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
practical training. You
build radio receivers
signal generator and
multimeter.

Post, this Couporn T DAY 7 JNEITTRe-

careers in Radio, and full details of other I|.C.S. Courses

104

N Y e e
. ’INTERNATIONAL CORRESPONDENCE l
| SCHOOLS 1
I (Dept. 171), Intertext House, Parkgate Road, l
l London, S.W.II.

1
] Please send book on 1
I Name. Age. l
1 (Block Letters Please) 1
! I

Address

: 6
| |
I Occupation 6.62 :

INTERNATIONAL*CORRESPONDENCE. SCHOOLS

WIRELESS

June, 1962

)
_— 0= e e

RELDA METER
| SENSATION !

o .. 10,000 o.p.v. MULTI
] TESTER IN SEMI-
ASSEMBLED KIT FORM

only 69/6

R({?)n es: D.C. Volrage 0-8-20-120-
200 v, (10,000 o Sl

A.C. antawe 0—()-30«120—600—1 20 v.

10,000 0.p,

D.C. Current 0-120u.A 0-12-800 mA,

Resistance: 0-20K. 0-2 Meg. (150

ohm. 15K at centre scale.)

gap;aclt.ance 0.005 to 15uF (at A.C.

Decibels:—20 to -_tB3db {600 ohms
1 mw., odbm—0.775 v.

o Accuracy D.C. vcltage and current
! ) o, fs. AC. Voltage +4% f.s.
Onfy 100 crailable— Rpsista.nce £3% of total scale

Ly rush wour order now lsein gth b -, Ln. & e
. ‘ ! ze: ¢4in. x 3'in. x lin. Comple
o e Ao | wi-h test  leads. battery ~and
instrnctions.

“ “KEW"” PANEL METERS

Precision built clear plastic miniature
type. Featuring d’arsonval move-
ments, lewelled bearing. silvered dials
o with black numerals and pointers.

1.£1/32" aquarefronts, 11" overall depth.
Owing to colossal sales of these
meters our -range has now been
o« increased to include the following:

15 mA 27/6; 300v. D.C. 27/6
all other tyPes as previously adver-
tised are still avallable,

{’f

THE MOST USEFUL
AMPLIFIER EVER
PRODUCED!

4 TRANSISTOR

PUSH-PULL
AMPLIFIER

& £ Ideal for muking powerful Transis-
w # tor Radios, Tape Recorders, Baby
" Alarms, Record Pluyer, Intercom.. etc.

Must be heard to be appreciated.

“ NOT A KIT—READY
“| BUILT UNIT oxty 52/6

s« WILL MATCH OUR 8 chm Speaker at 16/6:

« 17/8: Telephone Pick-up Coll at 14/-.
at 2/8 or off

‘ at 24/8.

“ TELEPHONE PICK-UP COIL

Suction type. Feedsintomieinputuv, all ONLY
Amplifiers, 1ape Recorders, erc. Ideal for 14/_ P. &P,
« recording Lelenhone conversations. 1/-.

” HOW WOULD YOU LIKE

:: TO OWN A TRANSISTORISED
| RECORD PLAYER — RADIO

! BABY ALARM INTERCOM

™ & PARTY AMPLIFIER

5 £6,19,6 557

Thetollowingequipment,
«¢ offered for the first time
** {n this country, can be
used t0 make any or all
of the above units.
w» Attractivecarrving case, 3
% 45 r.p.m, motor unit with
arm and Hi-Fi head, 24in. super quality speaker, 4 transistor
l multi-purpose power cmplifier, Crystal lapel microphone,
M.W. coil, tuning condenser. crystal diode, volume control,
b pmgs nnd sockets, all necessary components, wire solder,
olts, etc., and full easy to f{ollow assembly
inerlfCtlons (Battenes 5i- extra).

P. & P.1/6

Lapel Mike at
Can be run off PP3
A.C. Mains with our T A§P Batterv Eliminator

Send S.A.E. for leajlet
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MINIATURE
COMPONENTS

As previously adverlised

PS.35 .Sub-miniature
plug and socket
CB.25 “Tiny” plug and
socket a
‘Telescopic 7~ -'10' Aerlal
K2.16 5k Edgewise vol-
ume control with
switch 00 .. 4/8ea.
CR/5 Crystal earplece  8/-ea,
MR.4 Magnetic earpiece 8/- ea.
P.217A 2§in. sq. 8 ohm
miniature speaker .. 16/6ea.
TP.22K 2iin, round 75
ohm miniature spea-
ker . .
1,T.44/700 Mlnlature
driver and output
transformer 200mWw. .
$5.3271 Miniature slide
switch ..
PVC.200 208pF mini-
ature two gang tun-
ing condenser. ., .. 12/ ea.

Please add P. & P. on above items

3/6 pr.

2/8 pr.
8/8 ea.

17/8 ea.

9/8 pr.
3/- ea.

PRACTICAL WIRELESS

SE=20 RADIO
Hi-impedance-
2,000 ohms-general
use headset. Black
and Ivory plastic
cased electro-mag-
netic units with
adjustable head-
band for comfort-
able ftt. Individual
llstenlng for all
types of applica-
tions. Individually
packed, with flexible cord att-
ached 14/8, post paid.

POIITABLE MAINS SOLDER-
ING TRON
MODEL
sel

EARPHONES

30 watts., For lightweight appli-
cations. Highly stable heat
characteristics ensure long life
and satety in use. Features a
removable handle that may be
used to cover the tipa:.d barrel to
permit the iron to be carried
safely even while hot. Complete
with Vinyl bag. mains lead and
plug. All for only 18/9.

TRUTEST 5 watt STEREO AMPLIFIER

® Individual Stereo
Volume Balance
Controls
® For both Stereo
and Monaural
® Fully wired, ready
for Stereo
Controls include
stereo/mono_switch,
tone control switch
and on/off switch.
Inputs tor crystal or
ceramic  cartridge.
Speaker output ter-
{ minals. A.C. mains,
230 v. Size 44 x 5¢ x
n,

£6.19.6

Never before
such value!

]

‘BRAND NEW PYE
COMMUNICATION
RECEIVERS

World coverage on these famous
Communication Receivers.
They are the simplest type to
use yet bring in stations that
will amaze you. The ldeal dom-
estic recelver for medium wave
during the day with Amateur
statfons at night. All have

8V BATTERY CHARGER
AND IA.('. LEIMINATOR

Se1 owner

Over 0,000 .
already’
sotil. hushi
your otaut

NOW,

PRACTICE OSCILLATOR

Can be set up with others
for network bractice in class-
rooms, g§roups, house to house,
etc. Adjustable sbring tension
and contact clearance, Com-
plete with buzzer, 50ft, wire
on reel, ground spike and wire,
crystal earphone, morse sheet.
Only 6 ounces. Uses l.o v.
batvtery.

‘}";st
Free %

P.&P. TWO

19/6 2/6. 40/'
3-WAY SLIM CRYSTAL MICROPHONE

MODEL  100C

May be hand-
held. stand
mounted (either .,
stand Or %

desk stand) or
suspended by
lavalier cord.
esSpOoNnSsesn:
60-10,000 Cps. *
Built in onjoff
switch. OQutput
level—52db. .,
Omni-direc- «%
tional head.
:-é Clips on or off
5 ':Landard stand

- ) adap Der-
mitting tilting for multi-angle use. Sa:ln chxome finish. © %

FOR

Supplied combplete with Tft. of shielded . , ‘
cable, lavalier cord and desk stand. ONLY 48 -
Brand new Floor Stand and Base .

suitable tor above, 65/-. Carriage Paid.

ONLY

60/-

ORTABLLE
'll(~\\'ﬂll(l;( EIVER S §
Consisting of trans/receiver
covering 7.4-9 Mc/s range up to
10 miles, complete with 5 valves,
headphones, microphone, junc-
tion box and 6ft. telescopic aeria
Only requires 120 v. and 3 v, dry
battery.

TWO FOR £8. Post Free

BATTERIES 20/~ per set.

i

TRANSISTORISED s

1060 C/\ \P »r .o
AUDH

GED 'ER:\'I‘()I(
Batcery operated
simplest operation,
Ideal for all types ot
alignment of ampli-
flers, receivers, trans-
mitters. Used for .
measurement of gain,
fault finding, distor
ttun,  Test all a udl .
requirements, 39/ ==

BOOSTER TRANSISTOR RADIO SPEAKER

been converted to 230 v. A.C. MODELES.30 s
ma s and are guaranteed to Designed for o
immediately. Incorpor- use with tran-
a\‘,e Wave Switch. Audio galn sistor radios.
aerial trimmer, high and low valve radios, ae
tone control, station locking car radios, -
device, aerial and earth inputs, %mpliliexist. l
speaker outbut sockets, etc. where quality
Sll’ze 17 x 8x 9iin. Black crackle | Save those batteries by running | reproduction {
finish front panel. On demon- | Y0uUr transistor set direct (rom | of  sound 1S o
stration at 87 Tottenham . Mains. Reactivate all your {required. & ve
Court Road. 0ld 5V patteries. Plugs into ear-
P.C,R, Medium and long waves | URit oontal‘ns neon indicator | pjece output
and’6-18 Mc/s. With speaker, | 2Dd standard battery conhec-|socket o near- i
. tions with nearly 2 yards of | ]y all minia- ]
ONLY £8 19 6 Carr. 10/6 | mains lead and plug. Also snap | tyre sets
Ut each. cord for connection to set. The cabinet is '
{Jipished hin
! . eige leather o
Our goods must be seen to be appreciated— | with contem. "
g ; porary g0l
a visit to 87 _Tottenham Court Road will be batfles at each end CumpleLe with LG extenslon cord ﬂued
most reward:ng. with minjature plugs, individually cartoned 57/ e
and guaranteed. Size: Siin. x 3iin. diameter. T
MAIL ORDERS TO CALLERS WELCOME AT

(DEPT. P.), 32a COPTIC STREET,
LONDON, W.Ci1

7T TOTTENHLAM
LONDON, W.1

COURT ROAD,
MUS 9606
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CLEARING DEPOT!

Onused, govd guality equipmient being offered
at very heen prices.

Variable Rheostats. .4 or B0 heavy duty
sliger resistor rated st 25 awmpa. Jdeal for
dimumer circuits, ete. Sale price T/8. plus 6d.
poatage.

Rectitier Bargain. Selenium rectitier 25 v.
25 amnp., easily rebuilt Into 6 (ull-wave
charger rectitiers, each suitable 8 or 12 v.
Lattery at 3 amps. Sale price 15/- plus
8/t postage.

80 obm Coax. low loss expanded poivthene,
norinaily 9d. per yard. Baie price 8d. vd.
Superhet 7 v. 5 Waveband Chassis. Unused,
iesy valves and power pack, 78/-. Coil pagk
worth twice as uch. Carriage and insurance
T,

Geiger Counter Tube, 20th Century. No. G25
with circuit of geiger counter. Sale price 27/6.
Transistor A.F. Equivaient o red spoi.
Sale price 2/8. 24/- doz.

Bakelite Wali Switeh, houschold type, 8/-
doz., one way Bf- doz. two way.

Wall Switob by Crabtree, two way and oft.
Male price 1/- each.

Double pole, double throw toggle switch.
heavy duty, 10 amnp., 250 volts. Buitable 1or
controlling phototvod lamps, sale price
1/8 each, 18/- doz.

Multi-speed Motor with =earbox, works on
A.C. or D.C. mains, gives any apeed frotu
1 r.pam. Bale price 17/68, plus 2/6 postage.
Chest Microphone. excellent Aroerican make
with ailjuatable mouthpicce, 6/8. plus /4,

Sniperscope. “'Cat's Ewve” for scelng in the
dark. Wil work burglar aiarms, circuits,
ete. fale price 4/-, plus /- post.

R.F. 25 Tuner Unit. complete, new condition,
3ale price 8/8. plus 2/6 post.

Stud Switch, heavy duty, 30 amp. contacts,
for diinmer, charger, regulator, elc. Bale
price 5{8, plus 2/- post.

Capadian Telephone Sets. although originally
wtended for use with transmitiers, these
make excellent telephones tor calling over
long digtances in unoisy situations. Dis-
tances up to 3 or 4 twiles (nsing onr versatlle
wire, 6/6 for | mile) can be covered nsing
these sets, which contain hand generator,
telephone bell, hand imieraphone, 1morse
key, indicator lamp, buszer, relay, ete.
Bets cowplete 27/6, with [uli instructioas,
complete in carrying case.

Packard Bell Pre-Amp. complete  with
6817 and 28D7 valves, reiny, leads, jacks,
uput aml output transformers, ete., /6.
Flus 2/- post less case,

VCR517 Cathode Ray Tube ie a piug in re-
placement for the VCRY7, 8/8. carriage and
insurauce 4/6.

10 Valve 1 metre Superhet contains  valves,
6 1.F. Franstormers and hundreda of usefnl
spares. Brand Dew 28/8. Carfiuage amd in-
smance H0/-.

R.F. Tunine Unit No. 24 in soiled condition.
it contains valves and iuauy nseini coln-
ponents, 3/8, varriage 3/6.

Rotary Swich by Arrow carry 15 amp. A.C.
4 position hot, on, cokd, off. Huitable hair
drier, air-conditloning plant etc. 38, post 1j-.
Sapphire Gramophone Needles, minlature or
atandard 78 r.p.m. type, 18/- doz. 1/8 cach.
Push-Pull Transformers, inpot and output,
otidget potted. Sale price 5f- patr. plus 1/,
Metal Rectifiers. 250 v 0-80 mA, ideal 101
mains set or \netrutnent, or 10 replace that
expeusive valve. Sale price 3/6,

Dinghy Mast, Tubular aluminhim extends
from 13in. to fft. Sate hrice 4/6 plus 1/6 post.
Magneto Generator (hand)., aa nzed n lele-
phones. Sale price 7/6, pius 1/6 poxt.

P.0. Type 3000 Relays. 2.000 ohm coil, 6
contacts 7/8. 4 contacts 6/6, 2 contacts 5/8.
plus postave 1/-.

Versatile Wire. single strand 18 gauuve with
p.v.c. covering. New } inile on drum. Bale
price 8/6. blus 3/6 carriage.

Wire Jointer (weldet for 28 gange or thinner),
in hakelite case with trigger switch, works
oft step-down transformer. Sale price 2/6,
plus 9d. posiave.

Centre Zero Meter 3}in. movement. Flueh
mounting, 500-0-600 micro Amp. Hale price
30/~. plus 1/6 post.

Unbreakable mains leads, as fitted to electric
razors, etc. Makes ideal lead for test meters.
Twin 6it. iong 6d. per tead, 5/~ doz.

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
Companton portubles are growing more and mare popular.

The
“Good Companion”
k.1l

inthe*'de-tuxe' cabinet
as illustrated it costs
£10.18.6 Lo build—but
what a set!

Scan these pagZes you
will find nothing to
compare with its speci-
tication. It uses trans-
filters instead ol L.F.
transformers. has vari-
able feedback aswell as
all the usual teatures, A.V.C., Push-puli output. Fer-
rite Aerial, Slow Motion Tuning. etc. etc., and isa very
powertul Medlum & Long Wave set, conservatively
rated at 750 MW, Every component used 1s 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—
Dubiller—T.C.C.—Morganite resistors and controls.
Also rull 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 mund the battery 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 is probably the most powerful
home constructor set available today. omplete
building cost of this is £11.5.0, which inciudes the
transfilter (Mk.ll circuit) batteries, cost 3/6 (two
reguired).

The “Pocket Companion”

This is without doubt the
most modern and best
pocket set available. It
uses the very latest LF.
transfilters. Philco R.F.
transistors, airspaced tun-
ing condenser in Superhet
circult covering M.W. and
L.W. Complete building —— e

cost £6.15.0. Battery 2/-. Post & ins. 2/6. Data (ree
with parts or separately 2/6.

sy

T.R.F. POCKET PORTABLES

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

THE “PIMPERNEL"

Five transistors, 3in. Moving Coll Speaker. 79/6. plus
2/G postage and insurance.

THE POCKET ‘4’

Undoubtedly the easiest to build set available. three
transistors and one diode. 42/6. plus 2/6 postage and
nsurance.

THE SOLDERLESS ‘3"

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

CABINET AND PICK-UP

Cabinet tor battery record
player. Slzeapprox.2x11x
Sin. allows tor 7 x din.
speaker and ambphifier.
Nicely covered two tone.
Must have cost at least £2
to make. New and periect.
Offered whilst stocks las
7/6. blus 4/6 post and
Insurance.

Cosmocord Pick-up

As illustrated with cart-
ridge and headrest. Ready,
new and pertect. Suitable
tor 45 or 33 records. Price
12/8. plus 2/6 post and insurance.

Extra Special Offer
The above two items it ordered together will be sup-
plied for 37/86, plus 4/6 postage and insurance.

CLEARING DEPOT!

MOKE  nnused, qood  quulily  eqeeipmen
i3 being offered at very keen prices.
Maing Transtormer, «{rop through chassis
type, 250-0-250 v, at B0 1A, 6.3 v, at 2amps,

12/8, plus 2/6 post.

Mains Transformer, drop through chassis
type 6-0-260, &0 mA, 6.3 v., 2 amp. b v,
10 amp., 15/, plus post 2/6.

Filament Transiormer. Upright mains type,
6.3 v., i} amp, 6/6 post /-

Filament Transformer. uprizht Mtg. 6.3 v. 3
t{mp., unused, but tag paneis 8/6 cach, post

Close Toierance Mica Condensers. 50 assorted
values up to 1.0U0 pF, 12/6.

Double Fuse Holder Panel.
standand fuses, 2=

Spindle Couplers for joimng or extending § in.
apindles, Bd. each or 5/- per dozen.

Qctopus Clip adjustable, up to 4in. diameter,
for inining hoses to pole: ete., $d. each.

Toreh or Radio Bulbs. 3.6 v. .3 amp or 2.5 v.
3 amp., 3/6 per box of 25.

Precision Stud Switeb. Made by Muirhead, 4
baniks. 24 positions each, 17/6, plus 1/6 post.
Wiring Cleats. suitabie for tetnporary lighting,
2 groove 1/8, dozen pairs, 3 groove 2/- docen
pans, post 2/8.

Charging Cut-out Bakelite Case, sultabie 6, 12
or 24 volts, 946, plue 1/ post.

12 9. 8 amp. Selenium Charging Rectifier.
8/8, plus 2/- carriage.

Beginners Superhet. All components in
cluding metal chassis, valves, metal rectifier,
coile, tunitg condenser ete., with tnstructions,
£2. pont 3/-.

Don’t stuwble in the Dark. Two way switch
outiit, comprises 30 yarda multicore cable.
Two 2 way switches, 2 wood Liocks and full
instriictions.  Price 8/8, plus pust and in-
surange 2/6.

Microphone miniature type. American made
dynamic, size only 1jin, dismeter, 2/6.

Push Switch. Spring return on porcelain
block, ideal basie ot foot swilch for sewing
miachine ete., price 4/8. /- post.

Rotary Comverter. doubles or halves car
battery voltages. Thus you c¢an have 12
v. from 6 v. battery, o v. from 12 v. battery.
24 (rom 12, etc., price 45/-. plus 3/8 post.

Set o° I.F. Transformers for communications
receiver, lirst class American wake, 18/8 a
set of 7, post etc., 1/-.

Power Resistor. 1,000 ohmes tapped at 600,
400, 75 and 75. Conservatively rated” 75
watis, 4/6. post vte. 1f-.

Battery Charger or Power Pack, ontput
vatiable L60-200 v, at } amp., In metal case,
2918, post etc. B/-,

Dashpol Delayed Contactor. American make
type No. ROLD), adjustinent to delay opening
or closing. lleavy duty contacts and
secondars  INiCrORwitih. Qperating  coil
voltage 110 at &0 cyveles, but can he used oft
280 v. maine through stehdown transiormer,
choke etc. Price 37/6. post etw. 2/-.

Togele Switch, standard type, metal body.
Borgin or siwilar good maker, 1/3 cuch, or
12/~ dozen. .

Silicon Diodes. these are okay for h.f. or i.f.,
and have a xery high backward/forward
ratio: 26 each, or 6 for 12/-.

Trigeer Vaive-gas tilied type No. G240/2D on
octal base. Price 8/6, post and insurance
L8, ).

Voltaze Stabilizer type No. N82 striking
volts 140, operating volte 87, regulation b v,
at 30-180 mA. Monnted on 4 pio base. Price
8/6, pius 1/6 post and insurance.

Suppressor Condenser. 8top your drill or
other appllance interfering with yours or

Mounted for

youwr neighbours radio or T.V. Suuple
instructions 1/6 each.
Medresco Hearing Aid as supplied by

National Heaith. New and n gool working
order. Complete with case, pluge and ear-
phoue, but not batteries, Price £3.16.0, pins
1/6 postuge and insurance.

Please include enough tor postage and
request ““Clearing Depot List™, for details
of many other items.
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Introducing the J.B. Range
of Transistors
Try L)zese. HOW Wil ve rery pleused———

JBIL. All wave mixer

(rpplaces 0C45 ete.) .. 6/6
JB3, LLF. Ambvlifier

(replaces OC44 etc,) .. 4/8

JB4. A.F. Driver

(replaces OC81D etc.) . B~
JB6. Qutput matched pair
(replaces OCul etc.) .. 13/

Spectal otfer set of stx matched
for superhet .. 25/~
Speclul offer set of four mamhed
for Amplifier (1 watt) Y-

A.C./D.C. Multimeter Kit

Ranges: D.C. volts
0-5,  0-50. 0-100,
0-503, 0-1,000 A.C.
voits (-5, 0-50,
0-100, 0-500, 0-1,000
D,.C. mtlliamps 0-5,
0-100, 0-500. Ohms
0-50,000 with inter-
batteries.

batteries
MeasuresA.C./D.C.
volts. D.C. current
and ohms, All the
essential parts
inctuding metal case,

2in. moving
coil meter, selected resistors, wire
for shunts, range selector, swilches,
calibrated scale and tull instructions.
Price 24/6, plus 2/6 post and {nsurance ,

Blueprint Receiver

The Regeney (April). All part,b
available for Lhis receiver 75/-. A
suitable cabinet, 25/- extra.

The Taylor Meter
Model 127A

T —— LG tTe1e) (I 1)
i Lo meter but with

microamnps. to 1

voltages—
0-1,000 volt 1n
seven ranges (25 kV) with external
grobe optional extra. Volts A,

2,500 in s1x ranges. ()hms—O 20 meg
ohm in three ranges (sell-conbmlledx
Self-contained. siin. movement. PPrice
£10 or 10/- deposit and 23 jortnightly
payments ol 10/-, Non-callers add of-.
carriage and insurance.

Transistor Set Cabinets

Very modern cream Cabinet., size 51 x
3 x 1¥in. with chromr handle. tuning
knob and scale. Price 7/8, plus 1/6
postage and packing.

Special guotations for quantities.

PRACTICAL WIRELESS

P.W. BLUEPRINT SERVICE

We try to hold stocks ot parts for ali the P.W. Blue-
print sets, and we will be glad to helv you. When
ordering please mention the 1onth of 1ssue and the ot
the Blueprint set I1n question. Mark yvour order
P.W. Blueprint Service,

“DIPYT” Automatic
Headlamp Dimmer

A transistorised device lo1
automatically dipping
headlamps so leaving
driver's hands and feet {vee
for emergency, cculd easily
avoid an accident. We now
odfer such a device lLadV made ard Lested.
he unit measures 5 x 2 x 5in. and fits under the clash,

1t is very easy to wire into the circuit and can also be
used wo control side lamps tor parking.

Price of unit is £10.19.8, carr. p'ud diagram and
instructions (rec¢ with unit or separate 2/b (Agents
Wanted).

“THIS MONTH’S SNIP
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Yaxley Switches

All new and unused and in first class
condition

1pole, 2way 1/8: 1 pole, 3way 1/8
1 pole, 4 way 1/87 1 pole. 5 way 2/6
1 pole, 7way 3/-i 1Dole, 9way 3/-
1 pole, 11 way 3/- 1 pole, 12 way 3/3
2pole. 2way g/-; 2pole, 4 way 2/6
2 pole, 5 way 3/8 2pole, 6 way 3/6
2 pole, 12 way 5/6 3 pole, 3 way 2/-
/8: 3 Pole, 12 way 8/6
4 pole, 2way 2/-: 4DPole, 3 way 3/~

4 pole, 4 way 3/6; 4 pole, 5 way 4/
4 pole, 8 way 5/8; 4pole.1l way 10/
4polzs, 12way 11/6: & pole, 3 way 3/
5 pole, 6 way 7/-: 5pole, 12way 14/
6 bole, 2 wav 2/6: 6 pole, 3 way 3/
6 pole, 6 way 8/8: 6pole, 11 way 16/
gDbole, 12way 17/8: 8 pole, 2 way 3/
8 pole, 4 way 4/8: 8 pole, 6 way 11/
Bpolo l" way 23/8: 12Dpole, 2way 3/
12pole, 5 way 16/6; 12 way (ader 3/

6 pole, 6 way, shorting 3/6
Big stocks of most types
Special prices for quantities.

BREAKDOWN UNIT. Contaiils a mass of com-
ponents, and must have cost the CGovernment
at least £20.
Contents:-Over 50 paper tubular and mica con-
densers values up to .05 mFd. Over 50 carbon
reslstors, various wattages and values—6 Yaxley
switches—6 LF. transformers, 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., weighs 61bs.
Secure one of these whilst stocks last, price
only 9/8, plus 3/6, postage and packing.

TRANSFILTERS

These ceramic dcvices save alignment problems and
improve performance. Us~ mst,ea.d ot L.F, transformer.
Comylete with circuit, 8/8 each

PHILCO RECORD PLAYER CABINET

Two tone, covered with
high grade rexine, fitted
with rubber teet. The
tront is particularly nice
being made ot tygan with
a horizontal gold
Size approximately 143in.
wide, 8iin. deep, 16}in.
lons. Will take BSR or
shimilar record player or
tape deck and amplifier.
Must. have cost at least
each, our special
("nrmge and insurance 6/6.

snip price 35/~ each.

1" WALLCLOCK

Ex G.P.O. itmpulsce operate!, in
good wo. king order.

Bargain at 1 5"‘

post and insurance.

plus  4/6,

Component Storage
Drawers
Stout hoard construction,
these drawers are taeal (or
small narts.  Supplied com-
rlete with simple erection
merurtl(ms—l/G eaclior 12drawers
each 6 x 24 x 6iin., 13/8, POSL 2/-.

Blueprint Receiver

The international SW2
All components to make up this
reoeiver as described 1n the April
issue are available. Price 39/8,
plus 2/6 postage and insurance.
Note this price does not include
cabinet, baking tin or headphone.

Motor with blower attached

24 volts D.C.. but will work on 12 volhs
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 {or silent
running and it is rated 100 watts
though this iz a Navy rating, which
usually can be considerably-exceeded.
Ideal to operate TV set on boat, etc.
These are big units and can only be
viewed by prior arrangement. Price
£27.10.0 each, carriage at cost.

Morganite Potentiometers

Single and 2-gang
types avallable.
standard sgize with
good length
apindle all
newand boxed,
Singie types, /-
each. values avail-
abte: 5K. 10K, 25K,
50K, 100K, 250K, 1 meg., 2 meg.

(.ang type 3/- each—values avall-
able: 5K+5K, 100K +100K § meg. +
{ meg. 2 meg. + 2 meg.

Infra Red Monocular

Equipment
This is portable equipment, made
originally for military use. 1t is a
complete viewing device, having an
infra red cell with optical lens system
and Zambini pile to provide the EHT.
Complete with leather case tor easy
carrying, these devices are sold in
thelr sealed packages as collected
trom the Ministry, ond they must not
be opened during the daylight. Sold
as received, believed Lo be In good
worklug ordel, but without guaran-
tee, lI'rice £4.10.0, plus 5/- carriage
and insurance.

Transistor Components
Send s.A.E. for our new price
11st, just printed.

ELECTRONIC PRECISION EQUIPMENT LTD.

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,
Eastbourne, marked Department 7. Callers may use any one of the Companies below.

266 London Road,
Croyvdon.
Phone: CRO 6558
Hall day Wednesday

Phons:

29 Ntrowd Green Ihl..
Finsbury Park, N4,
ARChwav 1049
Half day Thursdayv

520 High Street North
Manor Park, .12,
Phone: ILFord 101t
Hall dav Thursday

WwWWWwW americanradiohistorv com

42-46 Windmill Ilill,

Ruislip, ¥
Phone: RUILslip H7R0
Hall dav Wednesday

Lol el el b LRl DOl R Rl 2 e Al e e e Dl LRl o el Sl e e e e el el e b el Lt R e o L e o e e e e e e 9L

Tiddx,

248 11igh Strect,
Harlesden, N.AW.10.
Phone:ELGar 4444
Hall day Thursdav
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BENTLEY ACOUSTIC CORP, LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I|
Telephane PRlmrose 9090

Express postal service. All orders despatched same day as received. Immediate
despatch of C.0.D. orders if telephoned before 3.3u p.m.

0Z4GT 5/-| 20L1  27/2] ECuss 86| EYal yf-| L1320 8/8
ule 48/8

IL4  3/8| w0PL 27/2) ECC4023/10] BYA3 S
1R3 ECCBL  8/-| EY#5 -1 €8
184 8/6| Ez40 307 33
185 7/6| Ez41 18/5( =3
174 9/-| E2Z%0 10/-| T3
2021 8/8 9/6 ==
3A5 18/- 27/2| © 2
3Q4 10/8 22| 2
384 10/6 27/2| 8
3v4 Ecag 20/5 18/6| Z =
BRAGY 17/8 ECFR0427/2 6/-1 83
5U4G EtH42 9/6 6, Wl F%
Vg ECHRL 9/- TBBL 10/-| Uil 17/-| &
574 ECHR3 14/3] KTa6  30f7 0

b7 ECis0  9/-] KT66  1b/-

6ATS ECLA2 10/8| K'TRR - 43/-

6BAS ECTR3 19/9] KT101 34/-

6BES ECL86 17/-] MUL4  8/-| U329 24/~

6BHS  8/- 85A2 18/-| EF35 4/-| N37 28/10| Us3s 17/-
6BJ5  6/-| 90AG 87/6| EF37A 8/-] X78 28/10| U403 17/-
6BQ7A 15/-| 90AV  67/6| EF:9  5/6| N108 23/10| Ui4na  8/8
6BR7 12/6{ 90C1 18/ EF40 15/-1 N308 21/2| Usol 3077
6BR3  10/1| 90CG  37/6| KF41  8/-| N339  15/-| UABCR0 9/-
6RWas  8/6f 150R2 18/-| EF42 10/6| PC95 13/7| UAF42 9/6
6BW7  8/-| 15002 17/6| EK50(A) 7/=| PUCR4  8)-] URYT 12/
6CHs  9/-| 185BT 34/-| EF50(E) 5/-| PCC83  9/6[ UBcal 878
6CWLE 244-) ROT 6| £ 5/-] PCURR 18/« I"Be8T 1178
6K 27/2] 5763 12/6| EF73  10/8] PCUSD 11/8] 'RFRO 9/ E
6F6G  7/8| ACGPEN7/6) EFAN 6/~ PUFSO 8/« URFRY 9/6|

7

&
]
2
2
2
8
o
&
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o
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2
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3
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3
3
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6F13  11/G) AZ31  10/-| EFR: 6/-1 PUFR2 10/8| UC'CR41 15/-
6F21 12/6| AZ4L  14/4| EI'RG 10/6| PUFR4 17/-1 UUCAS  9f-
6K25 20/5| Bas 15/-| EIRg 8/-1 PCKRE 15/~ UUHRO 17/-
6L1  23/10| CL33 19/8| EF91 4/6| PCLR2 10/-| \1CH4a2 9/6
6L6G 3/ CY31  11/-] EF92 4/6] PCL83 10/8| TCHBL 9/6
6L13  13/-] DAF96 8/6| K197 13/7| PCLR4 9/8| UrLs2 11/6
6p2s 27/2 DF66  15/-) BF98  13/7| PCL85 12/6] UCL8S 19/9
D¥F94 8/6| EF1R3 19/1| PULRA 17/-| UF41 9/~

6BLTGT 0/6 DF97 9/- EF1R4 12/6| PEN46 7/6| UF42 12/
68NTGT 5/6| DK92 9/-| EFR0423/10| PL33  19/9( UFR0  10/6
6USG 7/6| DK96 8/6| EL33 /6] PL36  15/-| UF85 /-
6VHG 7/-1 DL66  17/8| EL3d 15/~ PL38  27/2| UFRG 185
6VEGTG 8/-] DIE8  15/-f K137 25/2| PLs1 10/8| 1 Fs9 9/~
6X 14 5/-| D194 8/6| EL38 272! I'LLR2 7/8} L4l 10/6
6X3GT B/-[ TIM70  7/6| EL4L 8/-1 PL&3 9/-] Ul44 272
6/301.2 10/-| EROF  30/-| K142 10/6( PLN4  13/-| 'L46  14/6
1001 13/-| E83F  30/-| ELSL  17/-| PL520 18/1| U184 8/6| .
o2 27/2| EISOF 34/68{ LLA&  20/6| PM»4  17/8| LM4 179
10F1  27/2| LABCS0 9/-| ELH4 TI6 PX4 10/8| UMu34  17/9
10P13  15/-| BEAF42 8/-| ELAS  14/4| PYXL  17/-] UMRO 15/8
10Pi4 19/9| EBOI 4/-| EL8G  17/9| PY32 12/6| URIC 18/1
12AC6 15/8( EBC33  5/-f EL9S  10/8[ PY&g 8l s 205
12AD6 17/9| EBC4l 8/8( KL360 26/-| PY=1 8/8 17Ux 27/2
12AE6 14/4| EBC8L 8/-| EL820 18/1| Py 82 7~ UuU9 8
12AHS 12/8] EBFR0 9/-| ELA21 27/2{ PYR3 8/8 UYIN 18/1
12AT6  7/6] EBFRS 14/4| EL822 19/6| PYRS  13/7 UYul 17/-
12BAS 8/- EBF89 9/8| EM4 7 j
12RES EBLS123/10| EM34  9/6] SP41 3/8 "Yx3 -
]"BE{721/10 EC70 12/8| EM71 23/10| 8Ps1 3/8
12Ks  18/6 I-A Bl 27/8] EMRO 9/-] SU25  27/2 VRIS0 /6
7| EMRL 8/-1 T41 9/~ X6l 12/8) =

J9HL  10/-| Kt 4‘ EM~4 1C/8| TYRGF 13/7 X66 17/8)
20D1  15/8| K033 8/6( KMA5  17/8| U12/14 8/6| X738 23/10f £
20F2  27/2] ECU34 25/3] N3 53/-] 1118 10/-1 N 79 o2

rejecta,

all types of

Tt

st, with terms of busi
Please note that all goods advertised are brand new and actua

LIETAL RECTIFIERS, DR'\IIB 13/-, DRMUB and DRM3B 15/8, LW7 21/-,
RMO 7/11, RM1 5/3, 2 7/6, RM3 7/8, RM4 14/-, RM5 19/6, 14A%8 17/6,
14A97 25/., 144100 27 4A124 28/-, 144163 38/-, 148130 35/-, 14B261 11/8,
FCI01 17/6, 16RC.1.1.16.1 3/6, Ft'31 21/, 16RD. 3.1 12/-, IARE.2.1.8.1 8/8,
1SRA.1.1.8.1 4/8, 1%RA. . 11f- FC116 6/8, 15/-, LW15 25/-
ELEC"‘ROLYTIC CONDE: RS. Can types, 32 x & . 5/2, 50 x 50/350v,
0 x 250/275v, 9/6, 100 x 400 12/8, 100/275v. 8-,
R 1/8, 167/450v. 2/9_

P,

12" 29/8 31" K0 ohms 17/6, 12 atest Toam phshc suspensmn,
Aluminiun_re-entrant. dome. 15 ohms £3,8.0, 12 Quality type. Hand an.
sembled. Very sensitive. Handles 13 watts, 13 ohms, £5,5.0, I'ost 2/+ cach,

SENSATIONAL OFFER!
Brand new, fully portable
transistor tape recorders,
Size 10 x 8 x 5in. Weight 9
Ibs. Playing time 44 mins.
Battery life 50 hours. Re-
wind time 2§ mins., 7 x 4in.

high-flux speaker. Record
level  indicator. Speaker
switch, Pause control. All

the features of a full size
machine. Complete with
tape and dynamic micro-
phone. Reduced from £30 to

At
last

ou can ]
:ecuafsa only 164 gns. Batteries 1076
anything i extra, Carriagefinsurance
anywhere! 104-,

Pnnt/packlnz charges 6. per item except where stated. Orderg over €3 post
free. €.0.D. 2 6 extra, Shop honrs 8,.30—35.30, Sats. 1 p.m. Any parcel insured
wuust damage in transit*for vnly 6d. extra.

June, 1962

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

* COMPLETE TELEVISIONS *
14 in.

£17 in. £10. 10.0

Ex Rental and repossessed
Televisions.

Tube guaranteed [2
months.

£7.10.0 %

*

* *

Valves, Components and
chassis guaranteed 3
months.

ITA/BBC. Any two selec-
ted Channels.

*
Y Maintained to Rental standards.
*
P

Demonstrations daily—I10 a.m. to 6 p.m.
(Thursdays 10 a.m. to | p.m.)

rsonal Collection advised, special delivery by arrangement,
{ins., Carr. on quotation).

TV TUBES

12 months’ Guarantee

2l in. ... ...99/6
i7 in. ... . 90/-
12 in. 70/-
Insurance and Carriage 15/

35/-

Carriage 5/-

£l extra without old ls) l4’
bowl, refundable if same
received within 14 days.

14 in. 36-24 and 14KP4

Salvage purchase of Rental replacement stocks.
621/3ROMFORD RD.

UKE & CO. (I.Uﬂdﬂﬂ) Ltd. Manor PARK, E124
Stamp for Free List ILFord 6001/3 3{(:

*>F***************************************
okafokakok skkskR Rk sk sksk Rk okk kol ok sk skokok sk skokokok sk skeok sksk sk

“There is no Virtue
without Courage—

No Reward without
Laboulj”

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, oday, to: -

Mr. J. SYKES
(M.LEE., M, Brit. LD.E, M.N.)
Principal :
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

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

www americanradiohistorv. com
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UNIVERSAL AVOMETERS
Guaranteed perfect working

order. Supplied complete with

Leads, Batteries and Instruc-

tions.

Model “l)" 34 range .. £8.19.8
i £11.10.0

mo Gns.
Reglstex ed Post 5/- extra.

SET OF S.T.C. TRANSISTORS
1R.F., 2x LF., 1driver, 2 x output
plus GDI17 diode. Brand New,
19/6, P. & P. 9d.

MINE DETECTORS No. 4A
Will detect 2ll types of metal. Com-
plete equiPment with inatructions.
39/6. Carr. 10/6. Batteries 8/- extra.

AUTO TRANSFORMER
Step Up. Step Down. 115-200-250
volts. 15 w. 9/-: 60 w. 12/6: 2
18/6: 500 w. 67/6: 1000 w. 99/6.
Poscage 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. Complete with valves, crystal
and callb. charts (Like BC.221).
Complete with vaives.
£6.19.6. Carrlage 10/-.

230/250 volt A.C. MOTORS
Size 4iin. x Jin. dia. Y0 watt rating.
5,000 r.p.m. !in. drive shalt. Brand
New. 22/ each. P. & P. 1/6.
SELENIUM L.T. RECTIFIERS
Full wave bridge connected.
12/18v. 11A. g;g 24{36v. 2A. 9/9

crystal

12/18v. 24A. 24/36v. 4A, 15/9
12/18v. 4A. 8/6 24/36v. 10A. 45/-
12/18v. 5A. 11/ 24/36v. 15A. 47/8
12/18v. 6A, 12/3 48/60v. 2A. 18/8
12/18v. 10A. 22/6 48/60v. 10A, 82/8
12/18v. 15A. 37/6 PLEASE ADD
24/36v. 1A. 713 POSTAGE.

L.T. TRANSFORMERS

All Primaries tapped 200/2.)0 volts.
3.5, 9 or 17 volts, 1 amp...... 9/9
Ditto 2 amp, 14/3 Dmo P} amp. 16/8
9or 17 volt, 6 a . 26/-

PARMEKO TABLE TOP
TRANSFORMER
230v. Primary, 620-0-620v. 250 mA,
tapped 550 and 375v. 2 x 5v. 3 amp,
45/- each. P. & P. 5/-. )
PAINTON MINIATURE
JONES PLUGS/SOCKETS
2 Dm 2/6 pr.; 4-pin. 3/6 pr.. 8-pin,
pin, 4/6 pr.; 12-pin. 5/8 pr.;
33-pm 10IGD . Postage extra.
G.E.C. SELECTEST MULTI-
RANGE TESTMETERS

1,000 ohms per volt. 37 ranges.
A.C./D.C. Fitted with automatic
cut out. Supplied In perfect condi-
tion. Complete with batteries and
leads. £8.19.6 each. Reg. post
5/- extra.

180-650 metres, 6-18 Mo/s.

PGk Communiea-
tions Receiver.  190-
550 metres, 2-7 Me/s.
7-23 Mcfs. Output for
phone or 30 speaker
AS NEW 8 Gns, Carr.’
7/6. Both above models
are available with In-
ternal power unit to
operate on 200/250 volt
A.C. at 39/6 extra or
alternatively plug-in
external power units
lare 35/-.

P.C.R. COMMUNICATION RECEIVERS

6 valves. Frequency coverage on Lhree bands: 850-2,000 metres,
Super stow motion drive, A.E. trimmer,
tone control, butlt-in speaker. A5 NEW £6.19.6. Carriage 7/6.

Circuit and details supplied.

R.C.A. ARB8 L.F. RECEIVERS
World rampous 14 valve receiver. Frequency coverage on six
bands 75-550 ke/s and 1.5-30 Mc/s. Variable selectivity, cry-
stal, B.F0., mechanical bandspread. noise limiter, etc.
operation 110/200/250V A.C. output for phone or 3§ speaker.
Supplled in perfect working order. £32.10.0 ea. Carr. 30/-.

NATIONAL H.R.O. RECEIVERS

Sentor Model, table or rack mounting. Supplied with a full
set ol 9 coils covering 50kc/s-30Me/s. Spectal {eatures in-
clude: S meter, erystal phasing. B.F.0. etc. Output for
phones or speaker: Supplied fully tested. superd condition
throughout, 21 Gns. Carr. 10/-. Power units available
59/6 extra.

R.206 MARK Il RECEIVERS

Superb Recelvers covering 550 ke/s-30 Mc/s on 6 bands.
B.F.O. variable bandwidth. noise iimiter. etc. Output for
speaker or phones. Power requirements 250v. H.T., 12v.
L.T. Supplied brand new and (ully tested. £15 each. Car-
riage £2 extra.

CLASS “D" WAVEMETERS MK.

Frequency coverage, 1,900-4.000 kc/s and 4,000-8,000 kefs.
6volt D.C. {nput. Supplied complete with crystal and spare
%vg}%v%}l}gator Brand New with instructions. 59/6 each.

COLLARO STUDIO TAPE TRANSCRIPTORS
Very latest model with interlock button and fitted with
Bradmatic heads, 3 speeds, 14, 31", 74" per sec., 3 motors.
digital counter. press hutton 'switching, Combplete with
instructions and spare 7-inch spool. SuPplied Brand New
and Guaranteed. 10 Gns, each. P. 3/6.

FIELD TELEPHONES TYPE F

Ideal for al} intercom. systems, house, garage, office build-
ing sites, etc. Generator bell ringing, 2 line connection.
Supplied complete with batteries and \sooden carrying
case. fullv tested. £4.19.8 per pair. P. & P. 5/-.

SET OF MULLARD
TRANSISTORS
1x0C44, 2x0CA5 “1xOCEID, 2xOC8I.
Brand d New, 30/-. P. & P.od.

CADMIUM SULPHIDE
PHOTOCELLS

Type PX1/l. Sub-miniature. wire
ended. Extremelv sensitive. 12/6
each. P. & P. 6d. Data supplied.

PERSONAL EARPHONES
Complete with Lead, Jack and
Plug. Avaflable High (crystal)
or Low {(mag.) Ilmp. 5/- each.
P. & P. 6d.

CR.100 SPARES KITS

Contain 15 valves, condenser and
resistor packs. pots. output trans-
former, etc. Brand New, 59/8 each. |
P. & P.3/6.

24 D.C. volt PUMPS
100 G.P.H. impeller type. 15/8 each.
P. & P. 2/6.

B.T.H. I8-inch SPEAKERS
Heavy Duty tvpe, 15 ohm speech
coll. £0.19.8 each. Carriage 10/-.

PRECISION A.C./D.C.
VOLTMETERS

0-160v. and 0-320v. 8in. mirror scale
with knife edge pointer. Housed 1n
polished wooden cases, ideal for
schools, labs., ete. Supplied brand

new. £5.19.6 each. P. & P. 3/6

COMBINATION PRECISION VOLTMETER/
AMMETER

A.C. and D,C. 2 separate precision instruments housed in
polished wood case. Manufactured by Elllott Bros. 6in.
scales. knife edge pointers, Ranges: Volts A.C, and
D.C. 160, 300 and 600 volts. Amps A.C. and D.C. 25. 50, 150 and
200 amn. Supplied with all current shunts. leads and
leather carrying case. Ideal for labs. srhools, ete. Brand

New. fully checked. £9.19.8 each. Carriage 7/6.
TRANSISTOR BARGAINS

XA103  3/6|XA123  7/6]0C45 6/6| White Spot 3/~
XAl04 4/6 [ XAl124 7/6|0C44 8/8| Yellow Spot 2/6
XB112 3/~ XAL Ue|0CTS 8/G| Yellow Green 3/-
XC141 10/- 1 XA126 7/6/0C74 pr.12/681 Yellow/Red 4/6

__Please add postage.

R.C.A. AR88D RECEIVERS
l4 valves. Frequency coverage on 6 bands 550 kc/s-32 Mc/s.
Variable selectivity. crystal, B.F.O., mechanical band-
spread. noise limiter, ete. Operation 110/200/250 volt A.C.
Qutput for phone or speaker. £35 each. Carriage 30/-.

C.B.S. AMERICAN RECORDING TAPE
Finest quality by the most famous American Co.
All fitted with Leader Tape and Stop Foll.

5in. std. play. 800(t. .. 13/-  5tin. dble. play. 1800ft... 37/-
5in. long play, 900ft .. 18/6 7in.std. play, 1200ft .. 21/-
5in. dble plav 1200ft.. 32/~ 7in. lonz play. 1B00ft .. 28/8
5tin. long play, 12001t 19/6 _7in. dble play, 2400ft 47/~

/9. 5in. 2/- 5zm 2/3. ,1'n 2/8.
1/6. 5iin. 2/-, 2/3.
P[mse Add Paslaae

\lmrv spools: 3in. 1/-, 4in. 1
Plastie Spool Container
SEND FOR FULL LISTS.
COLLINS T.C.S. RECEIVERS

Superb 7 valve short wave receivers. Frequency’'coverageon
3 bands 1.8-12 Mcfs. Circuit incorporates B.F.O., R. F and
A.F. gain controls, ete. Power requirements 225 v. H.T.. 4 v.
L.T. Supplied brand new with circuit, £6.19.6 ea. Carr. /6.

' L

'/'
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ARBSD SPARES

Complete  Wavechange Switch
Assembly with Screens. New, Boxed
17/6 each. P. & P. 2/6. lst LF.

'Tram[ormer Boxed 3/6. P. & P.9d.

1,000 watt ISOLATION
TRANSFORMERS

230 volt Primary. 230 voit Second-
ary. Ex-Admiralty. Boxed, £5 each.
Carriage 10/-.

7.5 kVA AUTO

TRANSFORMER
Step Up, Step Dowpn. 115-230 volts.
Brand New. DBoxed. £15 each.

Carriage 10/-.

20,000 O.P.V. TESTMETERS
A.C. and D.C.
voltage up to
1000 v. .C.
Current up to
500 m

Resxst.ance up
to 5 megohm.
Capacitance
up to 0.1 mFd.
Decibels --20
to +36.

Brand  New,
Guaranteed.
Supplied with
Leads, Battery
and instruc-
tions. § tins.
each, P. & P.

Phone: GERRARD '6204/9155

Cables: $MITHEX LESQUARE
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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, c.p.s. +2db % Tape
Record and Playback Facilities % Conti-
nental Reception of Good FProgramme
Value % For 3, 7+ and 15 ohm speakers.
Send S.A.E. for leaflet.

price 22 GUINEAS carr. Free

LATEST “EMI” 4 SPEED

SINGLE RECORD PLAYER

Acos Hi-Fi Pick-up for L.P. and/or 78 7,
10 and 12in. records. Silent motor, heavy
turntable, auto stap. Complete on Base-
plate,

Special offer £6.5.0 post free.

or with Stereo/Monaural pick-up £6.19.8.

SINGLE-PLAYER BARGAIN

Ready-built, complete with BSR TU¢
4-speed gram pick-up unit. Handsome
portable 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 %0-day Guarantee

1IR5  7/6;6K8G  7/6/EA50  1/8/EZ80  7/8
185 7/8|6LAG  10/6| EABCRO 3/6|E1148  1/8
T4 6/-15NTM B/6|EBI1  6/-| HABCRO
2X2  8/6/f0iG  8/6/EBC33 /6 12/6
334 7/8|6SA7  6/-|EBC4L 8/6|HVR2A 6/6
3V4  7/8l68JTM  6/6|ERFRO 10/-|MU11  9/-
5U1  7/8/s3N7  B/R|ECUBa  9/6|PCCS4  9/6
5Y3  7/6(AV6G  6/6|ECF80 9/6|PCF80 9/6
5Z4  9/66X4 /6| ECH2 10/6|PCLR2 11/6
6AM6  5/-(6X5  6/6/ECL80 10/6|PEN25 6/6
6R3  E/-|I2A6  %/6ECL32 10/6|PLslL 12/8
6BES  7/8/12aT7 8/-|[EF39  5/6|PLs2 10/6
6BH6 0/8/12AU7 8/-|[EF41  9/6|PY80  7/8
6BW6 9/6/124X7 8/-|[EF50  5/8|PYRL 96
6D8  68/-[12BE6 B/6|EFR0  8/-|PYS2 76
6F6  7/8l12K7  6/6|EFas  12/6|SPA1 378
GHB  8/6/1207  6/6|EFe2 5/8|UBC41 978
615 5/6|35L6  9/6|EL32  5/8|UCHI2 9/6
616 5/8135%4  T/6EL41  9/6|Ursl  9/8
6J7G  8/8[30 9/6/ELR4  8/6/UL4L  9/8
BKAGT 6/8[207 5/6|EY51  9/8|UY4l  &/.
6K7G  b/-'954 1/6'Ez40  7/61U22 8-
SETS OF VALVES
DE96, DF96, DAF96, DL96, 8/8 each or 278 ot
1R3, l'l‘-l 185, 384 or 3 19/6
6KR, 6K7, 6Q7, V6, 574 or 6X5. 27/8
ECH42, EF41, EBC41, EL41, EZ40. 3776
ECHS81, EFx0, EBCS1, EL%4, EZ80. 39/6
12K38, 12K7, 12Q7, 35Ls, 3524, 35/-
NEV/ FAMOUS
ELECTROLYTICS MAKES
TUBULAR| TUBULAR | CAN TYPES
1/350V  2/-|50/350v 4‘“ i;:
2/350V  2/3100/25v s 5/6
g
*31500112v . e
16450V 3/-[ 2 00l! 8 3h i mwasey Ky
= R+R/450V  3/8 32+ 6/-
200V 310 o 16/450V 3/ 32+ 32+ 32/350V7 /-
25125V 1/9 / i 3 1
50/25V 24|16 +18/450V 4/3 350V 11/6
50150V 2/-132+32/350V 4/ 15030075 12/6

COMPLETE RADIO
£4.19.6 post free

4 Mullard valves, 5in. speaker, {rame aerial,
4 pre-set stations. 1 long, 3 med, wave.
Superhet Circuit. BRAND NEW.
Size 9 x 6 x 54in. high. Tested by us ready
for use. 200/250 v. A.C.-D.C. Mains.

DE LUXE MODgL, as above but with
illuminated dial., Fully tunable over
Medium and Long Wave, 5 inch speaker.
Bargain £5.19.8, post free. Tested by us
before despatch.

MAINS TRANSFORMERS 200/250 v. A C
Pogtage 2/~ each transformer.
STANDARD, 250-0-250, 80 mA, 6.3 v. 3,5 a.

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

2a.o0r4v,2a, 22/6, ditto, 350-0-350 ,, 29/6
MINIATURE 200 v. 20 mA,6.3v.1a. ., 10/6
MIDGET, 220 v. 45 mA, 6. 3 v.23. ., 15/6
SMALL, 220 "20 30 mA 8.3 v.2a, 17/6
STD., 250-0-: 65 mi.ha‘ 3.5a ,, 178
HEATER T ANS 6.3 v, 1§ amp. 716
Ditto, tapped sec. 2, 4 6 3 v., 14 amp.. 8/6
Ditto, sec. 6,3 v. 3 a 10/8
GL'.NERAL PURPOQE LOW VOLTAGE 2 amp

3,4,5,6,8,9, 10,12, 15, 18, 24, 30v... 22/8
AUTO ’“RANSFORMERS 100 w. ..
0, 120, 200, 230, 250 v., 500 We ..
MULLARD “510” Mains translormer o0

O.P, TRANSFORMERS. Heavy Duty 50 mA, 4/6.
Multiratio, push-puil, /8. Ditto, 10 w., 15/8, Mini-
ature, 334m etc., 5/9. L.F. CHOKES 15/10H. 60/65
maA, 5/- 10 H. 80mA 10/8; 10 H., 150 mA, 14/-,

TELEVISION REPLACEMENT
Line Output Trans.ormers
from 45/- each, New Stock

and other timebase components
Most makes available
S.A.E. with all enguiries.

FULL WAVE BRIDGE SELEN[UM RECTIFIER:
2, 6 or 12 v. 1} amp., 8/9; 2 a,, 11/3; 4 a., 17/6.
CHARGER TRANSFORMERS‘ Tapped input 200/
250 v. for charging at 2, 6 or 12 v., 14 amps., 15/6.
2 amps., 17/6; 4 amps., 22/6, urcuu included.
4 AMP CAR BATTERY CHARGER with amp
meter Leads, Fuse Case, etc., for 6 v. or 12 v., 69/6,

B OOKS list SAE.

40 Circuits for Germanium Diodes 3/-
“W.W,” Radio Vaive Data, 6/-.

lllzh Fidelity speaker Enclosure, 5/-
Tube Equivalents, 8/6
TV Fault Findin 1, 5/-,
Quality Amplifiers, 4/6,
Radio Vatve Guide. 2, 3

. 5/- each.

Transistor Sunerhet Receivers, 7/6.
Practical Radio Inside Out, 3/8.

Master Colour Code Chart, 1/6.
Transistor Controlled Models, 7/6,

Books 1,

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, Onptional 25% and 50% Boost.
<V or 4V or 6.3V or 10.8V or 13.3V,
Mains input. 12/8

LOUDSPEAKER P.M, 3 OHM. 24, 3, 4in. 19/6.
5in. Rola, 17/68; 8in. Plessey, 19/6; 7in. x 4in. Rola,
18/-; t4in, Rola, 18/6; 10 x 6in. 27/6; 10 in. Rok.,
30/-. 4in. Tweeter, 25/-; 12in. R.A. 80/-; 13§ x

45/-.
STENTORIAN HF1012. 10in. 3-15 ohma, 10 w., 95/-

BAKER SELHURST
LOUDSPEAKERS
Details 8,A.E.
12in. Baker 15w. Btalwart

3 or 15 ohms, 45-13, 000
p
12in. Baker Stalwart, foam
suspension, 15 obms, 40-
13,500 c.p.r.

12in. Stereo,

peurion 12w,

o Raker Ultra T\\el\e,
to 25 ke/s. ‘17 10

um, w.,
‘.30 c.p.s. to 1'1 kc/s.
£15

TWIN GANG TUNING CONDENSERS. 365 pF,
miniature lin. x 1jin. x 1§in., 10/-. 500pF Standard
with trimmers, 8/~; midget, 7/6; with trimmers, 8/
SMALL 3 gang 500 pF, 17/,

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

CONDENSERS. New stock, 0.001 mfd. 7 kV;
T.C.C., 5/8; Ditto, 20 kV, 8/6; 0.1 mfd., 7 kY, 9/8.
lar 500 v. 0.001 to 0.05 mfd., 8d., 0.1, 1/-;
1/8 0.5/500 v., 1/9 0.1/350 v., 9d. 0.1/2,000 v.
.1/1,000 v., 1/9; 0.1 mfd., 2,000 ‘u]hi, 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 pF, 1/8. Close tolerance.
(41 pF) 1.5 pF to 47 pF, 1/8, Ditto 1% 50 pF
to 815 p¥, 1/9; 1,000 pF to 5,000 pF, 2/-.

465 ke/s SIGNAL GENERATOR
Total cost 15/-,
ZA 30038 ready

SIZE 2k x 44 x lm Slight modifications

required, full instructions supplied.
Batt%ry 7/6 extra 69V 1V. Details
Wavechange  Switches, 2

3 p. 2-way, short spindle, 2/6: 8 P. 4 way
2 wafer, long spindle, 6/6; 2 p. 6-way,
4 p. 2-way, 4 p. Jway. long spindle, 3/8:
8 p. 4way, 1 p. 2-way, long spindle, &/6.

Wavechange “MAKITS'. Wafers avail-
able: 1 p. 12 wafer, 2 p. 6 wafer, 3 p. 4 wafer.
4 p. 3 wafer, 6 p. 2 wafer, 1 wafer, 8/6:

2 wafer, 12/6; 3 wafer, 18/-; additional

walers up to 14, 3/8 each extra.

Toggle Switches, s.p.. 2/~ d.p. 3/68:

d.p.t.d., 4/-. Ex. Govt. s.p.d.t., 1/~
CRYSTAL MIKE INSERT

Yy Acos 8/8
Precision engineered.
Size only t#in. dia. x tin.

ACOS CRYSTAL MIKE {0 .. 25/-
DE LUXE STICK MIKE .. 35/

Valveholders. Pax. int. oct.. 4d. EAS50,
8d. Bl12A, CRT, 1/3. Engl. and Amer. 4,
5, 6 and 7 pin, /- MOULDED Marda and
int. oct., 6d.: B7G, BSA, B8G, B9A, d.
B7G with can. 1/6, B9A with can,
Ceramic EF30, BYA, int. oct.. 1/-.
7BG, BSA cans. 1/- each.

THE ORIGINAL

RADIO COMPONENT

Our written fuarantce with every purchasec.

Bus 133 or 68 pass door
S.R. Station Selhurst

www americanradiohistorv com
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Volume Controls| 80 .oun. COAX

Semleair  spaced  jin.
Long spindles.  Midget | Stranded core.
5 K ohms to 2 Meg.| 40vis 175 6d.yd.
No. dw. PoRw, 0 v ds. 25/
g 4/6 | Fringe Quality I, d
Linear or Log Tracks. Air spaced. 17-yd,

TCLESCOPIC CHROIIE AERIALS, lin. extending

to 43in., 8/0 ea. Coax Adnytnr Plug, l/u extra.
TRIPLEXERS Bands I, 1, I 16
COAX PLUG ,, 1/~ LEAD SOCKET 2f-
PANE" SO0KETS 1/- OQUTLET BOXES 4/6
BALANCED TWIN FEEDER yd. 6d. 80 or 4100 ohma,
DITTQ SCREENED per yd. 1/6. 80 ohwms oniy.
WIRL-WOUND POTS, s WATT. Pre-set Min.

All values 10 ohms to 25 K. 3/ ea.
30 K., 50 K., 4/-, (Warbon 30 K., to 2 meg., 3/-).
Wle—WOU’{U 4 WArY Pots, Long !!pllh“"
Values, 30 phris to 30 K., 8/8; mo K., 7/6.
PHILI?S TRIMMERS, 0- 10 30 pk
TRILLAERS, Cernml -
150 pF, 1/3; 00 pF, 750 pF,
TRIMMEIR, 1000 pl' wh.h kn(lb 2/~
RESISTORS. Preferred values. 10 ohwms to 10 me,
iw,4d; ) w, 4d; L w, 8d; 10w, 8d.5 2w,
HIG. STABILITY. § w., 1%, 2/-. Preferred valyep,

Tor

10 0 to 10 wmeg. Ditto 5%, 100 Q to 5 weg., g9q.
Swatt { WIRE.WOUND RESISTORS 18
10 watt 25 ohms—10,000 ohms L1

15 watt 2.
125K 030K 10w

AMERICAN "BRAND FIVE”

PLASTIC RECORIMNG TAPIL
Double Play 7in. reel, 2,400ft. 89/-| Spare
fin. reel, 1,200ft, 37/6| Plastic
7in. recl, 1,500 ft. 3.’:/— Reels
5%in. recl, 1,200t 3in. 1/6
5in. reel, 900it. . 4in. 2/-

5
25/~
16/-17in. 2/6

BEraser and
v. A.C., 27/6.

Long Play

8tandard  7in. reeh, i,2001t

31n. reel, KOOIt
“Instant” Bwik ‘Tape
Head Detluxer, 200/250

CRYSTAL SET BOOXLEY. 1/-,

CRYSTAL DIODE (:.K.C, 2/ -, GEX34, 4/, OABL, 3/-.
B13d RESISTANCE PHONES. 4,070 ohms, 15/- pr.
SWITCH VLEANER, I'luld squirt spout, 4/6 tin.

HIGH GAIN TV PR -AMI‘LII'II RS
BAND | B.1.
Tunable channels 1 to 5. Gain 18db,
ECC84 valve. Kit price 29/8 o 49/6
with power pack. Details 8d. (PCL
valves if preferred.)
BAND 111 L.T.A.—Same DPrices.

Tunable channels 8 to 13. Galn 17dB.

Paxolin PPanels, 10° x g°, 2/-,

Miniature Contuel Cooled Rectifiers,
250V 50mA, ('%6: 250V 60m £/8; 250V
85mA, 9/6; 2 21/-; 300m

TV etc., Silicon \uh.-\lln. Rectifier, 125V,
300mA. 6/6; 250V, 300mA, 14/6,

Selenium Reet, 300V BamA 5/-

Coils Wearite P ivpe, 3/- each.
Osmor Midget “Q" type, adi.
from 4/- each. All ranges.
Teletron 1),
with reactions,
rerrite Aerials, M.,

dust core,

i. and Med. T.R.F.
Med. wave D.R. 3/6.
/9: M. and L., 12/6.

Osmor Ferrite Rod Acrials, L. and bl.
for transistor circuits, 10/- eac
Ferrite Rods, 8 x {in,, 3/-: 8 x 4/16(1'1.. 3/-
B.F. Chokes, 2/6, 0~mnr QcCl,
T.R.¥. Colls, AfHF, /- pair; HAX 8ty
Repanco DRR2, 4/-. DR\I 2/6.
Radio screwdriver, sin., 8d.
Neon Mains Tester screwdriver, 5/
Solder Radlograde, 4d. »J.. }h., 5/~
Ilack Crackle Paln(. Air drying, 3/- tin,

Aluminium Chassis, 18 s.w.g, Plain
undrilled, sides, rniveted corners,
lattice uxing holea 2}4in. sides. 7 X 4in.
4/8: 9 x \1n,, 5/C; 11 x 7in.. 6/6; 13 x %in..
8/8; 14 x llln., 10/6; 15 x litn.. 12/6:
18 x 16 x 3in., 16/6.

Alummlum l'un(-l-a, 18 s.w.g., 12 x 12in.
4/6: 14 x O 12 x 8in., 3/-; 10 x 7in.,
2/3, 8 x Sm J'2i-

6 TRANSISTOR RADIO M

LONG WAVE KIT
First class components to make a &
transistor 2 wave band superhet chassis,
ldeal for portable or table radio. All
parts nicluding BVA transistors territe
aerial, printed circuit, Bhin. x 2yin., but

D, &

EXCLUDING spealer and cabinet. P. &
P. 2/6. simple instructions 1/6 (Free
with kit). 35 ohm 7 x 4in.

£4.5.0

Speaker 25/- extra.

TV Plug-in “V”” Aerial 16/6

JA K8, Euglish open circnit, 2/6. Closed circuit,
4/3. Grundi~ type, 3 pin, Lfo.

JACK PLUUS, English, 8/~; fcreened 4/-.
3 pin, $/9,

Wirewound Ext. {peaker Contral, 10 Q 3/-,
ALADDIN FORMERS and cores, lin, 8d,; lin., 10d.
0.31n. PORMERS 5937 or % and cans TVI or 2, jin.
st A 2]ing or 3ing sq. x 1{in., 2/« with cores.

SLOW MOTION DRIVES. 6:1, 2/3.

SOLON IRON, 25W, 200V or 230V, 24/,

Grundig,

JASON FM TUNER (COIL  SET.
28/-. H.F. coll, aerial coil. oscillator
coil. two .. transtormers 10.7 Mc/s,

detector transtormer and heater choke.
Circult and comnonent book using tour
BAMSE, 2/6, Complete Jason i MT.1
Kit. Jason chassis with cclibrated dial,
components and 4 vaives, £6.5.0.

MAINS DROPPER. 3  !'in. With adjnstable
sliders, U3A, 1,000 ohins, 4/3; 0.24, 1,000 ohis, 4/3.
LINE CORD. 0.3A 60 ohine per foot, 0.24 100 ohnis
per foot, 1/« per foot: 3=way 1/- per fuot.
MIKE TRANS, 50-1, 3/9; 60:1, potted, 10/6,

P.V.C, Conn. Wir colours, single or stranded, 2d.
vd, Riecving, I m, 2d.; 4mm 3d.; 6 mm, 5d. xd.
SPEA{ER FRET. tiold cloth, 1., Bf«; 25 x

in

Siin,, 10/« Tygar b n. wide, 5/«
it. Bamples, 8. A K. I"(p.mdc(l M‘.tal Gobd, b2 a2
ey Bfa,

LF. TRANSIFORMERS 7/68 nhair
465 kcfs slug Lunlng miniature can
1t x § x #in. High Q and good band

width. Data sheet supplied.

|“REGENT” 4 VALVE
[ gs ”
RANGE
VALVES
KIT PRICE
£6. 6. 0.

carr. 4'-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

\h-dmm and long wave, Powerful 7 x d4in.
¢ Rpeaker, T.C.C0 Printed Chienit and
s Compononts or  finest  quahty
entilied with assembly instiuctions.
Vernor Tite Aerial Colls.  Revinut covered
uttache vise cabimet. Size 1o,y <me x 4in.
Batteries used B126 (1.5512) and AD35 (L3040,
1./~ extra. Instructions 9d, {free with kit),
Corsor Maiis Uit suitalne for above, $9/6. suld
separately.  Details tree.

COMPONENT SHOP

SPECIALISTS

C.0.D, 2}-.

P, and P. charge 1/-, over £3 post free.

337 WHITERORSE ROAD
WEST CROYDON

Telepnone: THQO 1665
(Export welcome. Send remittance
and extra postugel.

MONARCH RECORD PLAYER

World's firast &sposd Autochonger

BUILD IT YOURSh.«
MONARCH AUTOCHANGER
READY BUILT 3W /\MPLIEIER HAP'DSOME

PO_LTABLE CASE. LUX LO
SPEAKER. FULL INSTRUCT(ONS SUPPLIED

Total Price  £1 2.10.0

Carr. and ins. 3/-.
RECORD }!;LAYE“ I}l{\ll(jAL‘\'S

using 4-skLiL BSR

st 2/- eac

4 Speed Autochangers
BSR. U.A o .. £6.18.0
BSR. U, A .. £7.1C.0
BSk, U.A. 12 SLereo/Mono .. £8.5.0
Garrard ""Autoshim®™ | .. 48.17.6
4 Speed Single Playex:

Gurrard MKk. 11 £8.0.0
Model 45P 17.6

£6.1
Garrard 4 HF Transcription £17.19.6
Garrard Stereo Heads £2 extra,
All Sapphire Stvlu available from 6/-.

ARDENTE TRANSISTORR
TRA FORMERS

Type D3035, 7.3 CT: Push Pull to 3 ochms
for OC72, etc., 1 x ¢ x in.. C/6.
"I‘ype D3034, 1.75 : ICT. Push Pull Driver
lor OC72, ete., lxixim
Type D%OSB 115 ;1 Outpun to 3 ohms for
0C72, ete., ! x ¢ x ¢in., 9/6.
‘Uype DI6%, 18.2 : | Output to 3 ohms for
OCT72, ete,, 1 X  x hin., 12/~

D39, 4.5 : 1 Driver Transformer,

D46 8.5 ¢

Ty 1 Driver Transformer,
ix l X $in., 10/-.

Al( l)l' RANSISTOR
CONTROLS

Type VCla4u aK with switch, dia. 0.91n.,-8/-
Type VC1760, 5K with switch, dia. 0.71:%.., 10/6
Deut aid ear piece xtal or magnetic, 7/6.

WEYRAD
J llU\\\F()l{‘\lLllQ FOR
T (:\‘ h 'PER-

WaTIlI sNT, l) (lR(UlT
AND l“l-ll!l(lTi ROD AERIAL

Long and Medium Wave Aerial —RA2W.
On 8in. rod. 7/16in. diameter, Z08pF
tuning, 12/6.

Oscillator Coil P50/1AC. Medium wave.
For 176DF tuning, 5/4.

1st and 2nd 1.F. 1ransiormers—P50/2CC.
4740 ke/s, 11/16in. diameter by 2in. high,

5/7.

ird I.F, Transformers—P50/3CC. to feed
diode .etector, 6/-,

Driver Transtormer—LFDT2, 1 5/16 x
1 x llin,, 9/6,

Printed Circuit—PCAl. Size 21 x 8.
Ready drilled and printed with com-
ponent positions v ]8.

7 X 4in.. 25 ohm Speaker, 25/-.

These components are approved by
transistor malkers and performance
is guaranteed,
Constructor's Booklet 2/~

NEW MULLARD 1TRANSINTORS

uulo OC71 6/- K.F. OC44 1¢/8
OCT™ 76 0OC45 /8

Sub-miniature_ Klectrolytics (15V).

WWF, uF, dqpuF, Suf. 8uF, 1o mid.. 25pF,

S0uk, WauE. 2/6. Diodes OAT0, OAS8L,

3/-. GEX 4, 4/-.

B3.8.0. l'ock(- 2 Transistor.

and L.W. Radio Kit, 22/6. Phones 7/6

or deal afr' earniece, 7/6. Batt. 2/-.

W.,” POCKET 6
M OKIT MK
LM

WITH

CUIT
()s\loll
, £8.15.0.
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BRITAIN'S MOST COMPREHENSIVE
PRACTICAL COURSE LEARN BY BUILDING

NOW for your

IN RADIO"ELECTRONICS | career - Hossy

OWN BUSINESS
TELEVISION! YOU RECEIVE

THESE SREC/IAL TRAINING . [BIES Complete Kits of equipment

manuals.

% Complete set of “picture-
way”’ theory books.

v Modern test-yourself
examination sheets.

v Study programme.

| % Unlimited consultation with

Tutors.

l(/T.s‘ —YO(/RS 70 k,EEp v Complete set of experimental

Mulfi~Rangs
-TEST METER:

'CATHODE  RAY
OSCILLOSCOPE

AM ard VHR/FM

P LUXURY. RECEIVER
RADIOSTRUGTOR:
@ S[GN{H @ENERA’{O@ TO RADIOSTRUCTOR (DEPT, M82) ¢
o > R READING, BERKS. ¢
R A Name sLock !
Py 2 2 R e i i 0 e e (
pfalelalel ] stallle efele el R e
EHEEEQEE?E ;EEE PLEASE !
NE 4] HEEE wl=]] =)= :‘ 5 (We do not employ representatives) 6/62 (

- - a - sa A m A a - L
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ANOTHER BLUEPRINT

NOTHER double-sided blueprint is presented free with
every copy of this issue; the two sides cover Designs Nos.
3 and 6 in our series of Six graded constructional articles.
Design No. 3 (The Troubadour) is a seven-transistor pocket
portable receiver which has been designed to fit into a readily
available plastic cabinet. Blueprint 3 gives complete details of
the circuit employed in the receiver and also clear diagrams of
the wiring on both sides of the paxolm panel which forms the
“chassis’ of theset. The diagrams are in fact considerably larger
than the actual receiver and with their aid, no difficulty should
be experienced in making the set. The Troubadour covers both
medium and long waves and will give good reception of BBC
programmes and a large number of Continental programmes
(especially in the evening).

The Everest Tuner—Design No. 6—is a six-valve unit for
reception of the Home, Light, and Thlrd (or Network Three)
programmes on the BBC’s VHF/F.M. service. As is well known,
reception of medium and long wave broadcasts, anywhere
except close to the transmitter, is marred, particularly at night,
by interfercnce between stations operating on adjacent wave-
lengths. The broadcasts on VHF provide a means of obtaining
interference-free reception over a wide area and the Everest
Tuner has been designed to take account of this fact. Broadcasts
on VHF are also of greater fidelity both as regards frequency
response and dynamic range and the Everest will provide a high
quality signal suitable for feeding to a hi-fi amplifier.

The use of switch-tuning for the three programmes simplifies
the tuning of the receiver for the non-technical user and is made
possible by crystal control of the local oscillator circuit in each
of the three switched positions. Thus, tuning drift is eliminated
and construction made easier.

COMMERCIAL RADIO

Although the report of the Pilkington Committee has not yet
been received, and it is not known whether it will recommend the
introduction of commercial radio stations in Great Britain, there
have been several demonstrations of the form which commercial
broadcasts would take if eventually permitted. One such was
recently given in Bristol on closed-circuit—permission for a
pubiic broadcast had been refused. Two hours listening was pro-
vided to demonstrate the possible coverage of a day’s program-
mes and the advertisements in the broadcasts included good
support by both national firms and local traders, no charge
being made for the programme time. Publicity was given in the
local Press and attendance at the demonstration included repre-
sentatives of more than 50 of the independent radio companies
in other parts of the country.

Demonstrations of this sort seem to us to be of great value in
enabling the possibilities of commercial radio to be explored with-
out actually transmitting programmes. Certainly, it is more
constructive than operating *“pirate” transmitters which can only
cause more overcrowding of the medium wave broadcast band.

e G g T

Our next issue dated July, will be published on June 7¢h.
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NEWS AT HOME
AND ABROAD

Broadcast Receiving Licences

'_l‘HE following statement shows

the approximate number of
Broadcast Receiving Licences in
force at the end of February,
1962, in respcct of wireless
receiving stations situated within
the wvarious Postal Regions of
England, Wales, Scotland and

Northern Ireland. The numbers
include Licences issued to blind
persons without payment.
Region Total
Lond . 648,410
Home Countles 599,672
Midlan, 434,334
North antern 465,049
North Western 401,655
South Western 355,385
Wales and Border Counties 206.133
Total England and Wales .. 3,110,538
Scotland . 335.888
Northern Ireland 107,385
Grand Total .. 3,553,809
Embassy Send-off for Demon-
stration Unit
N attaché of the Belgian
Embassy in London, M.

Jean Coene, inspected a mobile
demonstration unit belonging to
the Westminster firm of Avo
Limited before it left London
for Belgium recently on an
extended tour of the Continent.

The unit carries a complete
range of Avo’s clectrical, elec-
tronic and nucleonic measuring
instruments for demonstrations
at Government  departments,
technical colleges and industrial
concerns in Belgium as well as in
Holland, Denmark, Sweden and
Norway.

PRACTICAL WIRELESS

Equipment Exhibition in Milan

""O  promote sales in the

rapidly expanding market
for electronic equipment in Italy,
EMI Electronics Ltd. held a
special exhibition of latest equip-
ment in the Museo Nazionale
della Scienza ¢ della Technica in
Milan during March.

Senior members of Italian
industrial and scientific organisa-
tions visited the exhibition and
saw films featuring the EMIDEC
range of fully-transistorised elec-
tronic computers and EMI
machine tool control system.

Among the exhibits were EMI
closed-circuit television. nuclear
health monitoring equipment,
professional tape recorders,
oscilloscopes. stroboscopes and
special electronic  tubes and
valves. The EMIAC 1l analogue
computer was also shown.

June, 1962

A working model of the EMI
Robotug driverless truck and a
scale model of an EMIDEC 1100
electronic digital computer were
also displayed,

Equipment for New Ships

'_l‘HREE new ships which have

just been completed are
fitted with radio, radar. inter-
communication, nav:gatlona] and
other equipment supplied by the
Telecommunications Division of
Associated Electrical Industries
Ltd. They are the * Ocean
Transport 7, built for the
Houlder Line Ltd.; the * Teak-

wood ", for John I. Jacobs and
Co. Ltd; and the *Clan
Graham ”, built for the Clan
Line Steamers Ltd.

Equipment supplied for the
“QOcean Transport™” includes
main  W.T. R.T. transmitter,

M. Jean Coene (right), an attaché at the Belgian Embassy in London,

is seen here inspecting one of the instruments in the Avo mobile demon-

stration unit before it left London today for Belgium on-an extended
tour of the Continent.
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H.F. W.T. transmitter, main
receiver, portable lifeboat equip-
ment, ‘“escort” radar, broad-
cast receiver with seven
loudspeakers and an emergency
assembly.

For the * Teakwood” the
main W.T. R.T. transmitter,
H.F. W.T. transmitter, main
receiver, emergency assembly,
portable lifeboat equipment,
communal aerial system with 45
outlet boxes, escort chart plan
with reflection plotter, Bergen
Nautik  log, echo sounder
28-channel VHF transmitter/
réceiver and direction finders
have been supplied.

The “Clan Graham” has
been fitted with a main W.T.
transmitter, H.F. W.T. trans-
mitter, main receiver, emergency
assembly, 28-channel transmitter/
receiver reflection plotter and
broadcast receiver.

Public Address Equipment for
Theatre

PUBLIC address equipment
- for the theatre-assembly hall
at the Harrow (Middlesex)
factory of Kodak Ltd. has been
supplied and installed by Asso-
ciated Electrical Industries Ltd.
The equipment is used for
dances, theatrical productions
and other social functions.
The apparatus includes a main
control console housing 60W
amplifiers, turntable and control
panels. a portable transistorised
mixer unit and loudspeakers on
both sides of the hall consisting
of two 5ft. line source loud-
speaker units, two 18in. bass
speakers and two pressure horn
speakers.

EEYV Klystron for Marconi Traffic
Radar

A NEW application for English

Electric Klystrons has been
found in the Marconi ** Peta”
Traffic Radar equipment. More
than 60 sets of this equipment
are now in use with police forces
at home and overseas.

The klystron used in this
equipment is the K357, a low
voltage reflex type operating in
the range 10660—10720Mc/s and
giving a typical output power of
12mW.

It was specially developed by
English Electric Valve Co. Ltd.
for this application with its
requirements for low power con-
sumption, portability and a long
and reliable life.

PRACTICAL WIRELESS

The Marconi Sea-EVA (Electronic Velocity Analyser), was experiment'-

ally demonstrated recently to a technical representative of the Dunlop
Sports Co. Ltd. as being suitable for gathering data on golf balls.

Testing Golf Balls -

'1‘0 the manufacturer of golf
balls it is important to have
precise and continuous informa-
tion of the speed of the ball in
flight, but this has hitherto been
impossible.

Recently the Marconi Sea-
EVA (electronic velocity analy-
ser), the normal function of
which is to provide an extremely
accurate assessment of aircraft
landing speeds on carriers. was
experimentally demonstrated to
a technical representative of the
Dunlop Sports Co. Ltd. as being
suitable for gathering data on
golf balls. The data (velocity/
time) is displayed in graphical
form on a teledeltos paper
recorder for subsequent analysis
and storage.

Motorists Radio Service

"T'"HE Automobile Association

announced today that it has
asked the Pilkington Committee
on Broadcasting to recommend
that approval be given for the
A.A. to operate an on-the-spot

local road and traffic informa-
tion  service to motorists,
obtainable through their car
radios.

The A.A. has asked for a
frequency on the medium wave-
length on which broadcasts can
be made over a radius of 10 to
12 miles, and for permission to
operate a mobile broadcasting
unit  which would *cover”

Wwww americanradiohistorv com

big outdoor events attracting
thousands of motorists such 'as
race meetings, agricultural shows
and public displays. .

An A.A. spokesman said: ‘' As
long ago as 1956 the A.A. was
exploring the possibility of pro-
viding a broadcast service of
information for motorists listen-
ing on car radios.

Hi-Fi in U.S. Trade Centre

HI-FI sound amplifying equip-

ment has been installed by
Associated Electrical Industries
Ltd. in the United States Trade
Centre in London. This is an
exhibition centre where ranges
of American-made goods ate
displayed by the manufacturers
themselves or by their accredited
U.K. importers to the trade in
Britain. The system, ordered by
the U.S. Embassy from the
Sound Equipment Group of AEI
Elcctronic Apparatus Division, is
used for making announcements
but later it is intended to relay
music,

The large size and awkward
shape of the centre presented
problems which made it difficult
to obtain good sound coverage.
Furthermore, the difficulties were
increased when exhibition stands
were erected. These were over-
come by siting selected loud-
speakers on baffle boards which
were substituted for the existing
acoustic tiles of the ceiling at
certain points.
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116 PRACTICAL WIRELESS

A SWITCH-TUNED, VHFJF.M. TUNER.

jHIS receiver is a tuner unit for the BBC’s
VHF/F.M. service and is intended for use with a
hi-fi amplifier (if the best results are to be
obtained from it). It is a superhet which uses the
standard intermediate frequency of 10-7Mc/s. Six
valves are used, two of which are “ double”
types—a double triode and a double diode. The
six valves perform the following functions: R.F.
amplifier; local oscillator; mixer; L.F. amplifier;
limiter and discriminator.

R.F. and Oscillator Circuits

The R.F. stage uses an EF80 in a conventional
circuit (see Fig. 1 on the Blueprint), the purpose
of this stage is two-fold; firstly, it amplifies the
signal from the aerial and, secondly, it isolates
the oscillator circuit from the aerial, thus prevent-
ing radiation from the receiver which might other-
wise interfere with reception on neighbouring
receivers.

The oscillator circuit is not conventional and is
designed to eliminate the criticism that F.M.
receivers are difficult to tune (at least so far as non-
technical users are concerned). One of the diffi-
culties in most home-built F.M. receivers Is the
drift of tuning with time as the set warms up; of
course, this can be eliminated by the use of
combinations of capacitors having negative and
positive temperature coefficients, but for most
amateurs, this would complicate the construction
of the receiver too much. Another difficulty is
that of tuning the receiver accurately; F.M.
receivers differ from A.M. receivers in that, off
tune, they generally give a distorted output rather
than a diminished output. The correct tuning

June, 1962
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By S. F. Raymond

point is often very hard to locate by ear, and it is
wise to include a visual tuning indicator (magic-
eye) in the design. Maximum or minimum
shadow angle in the indicator can be made 'to
represent the correct tuning point of the receiver.
However, the inclusion of such an indicator
increases the expense of the set and does not
sufficiently simplify the tuning of the receiver for
the lay user.

The difficulties mentioned above can be
eliminated by the use of a switch-tuned oscillator
circuit in which a three-position switch is used to
select the three available programmes — Home,
Light, and Third (or Network Three). In order to
do this, of course, the oscillator circuit must be
inherently stable both with time and temperature

L
All corner holes 3/16dia

AN D Wan
\ p

Threaded

DRE AN D D
J (NP WAL

Required for IFT3 only

Y

Fig. 7—The chassis drilling &imensions for the coil-
former bases.

so that no appreciable drift occurs. The usual
method of doing this is to use some form of
automatic frequency control (AFC). A voltage
is derived from the output of the receiver which
is proportional to the error in tuning. This
voltage is used to operate a device connected in
the oscillator circuit which is in effect a voltage-
dependent capacitor. The sense of the voltage is
arranged so that if the tuning of the set varies, the
oscillator tuning is altered to correct the error.
In the oscillator circuit of this receiver, tuning
drift is eliminated rather than corrected, This is

www americanradiohistorv com
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made possible by the use of
crystal control of each of the
three frequencies required for
reception of programmes.

Crystal Unit

The three crystals used are
enclosed in a glass envelope
rather like a valve and in fact
the unit fits a B7G valveholder.
Of course, the crystal unit must
be purchased bearing in mind
the area in which it is to be used
since the required frequencies
will differ from area to area. The
units are made by Standard Tele-
phones and Cables Ltd., and a
table giving the type numbers for
various areas is given on page
118. The type required must be
specified when ordering,

The oscillator circuit uses an
ECCS81 double triode (V2), the
crystal unit being connected bet-
ween the two cathodes, and the
tuning trimmers between chassis
and one of the anodes. The
switching can be seen in Fig. 1
on the Blueprint.

The R.F. and oscillator valves
are connected via C5 and C8
respectively to the mixer valve
(V3). The oscillator circuit
operates on the {ifth overtone of
the crystal in use at 10.7Mc/s
below the signal frequency; the difference fre-
quency (10.7Mc/s) is picked out in the anode cir-
cuit of V3 by the primary of IFTI.

The I.F. signals are passed to the grid of V4,
the LF. amplifier, via the secondary of IFTI.
After amplification, the signals reach the grid of
V5, the limiter, via 1FT2.

The Limiter

Here, it is necessary to explain the function and
operation of the limiter stage. As is well known,
with frequency modulation, the amplitude of the
carrier radiated from the transmitter is kept at
constant level and only the frequency is varied,
The detector circuit in an F.M. receiver is therefore
not required to respond to an A.M. signal. Also,
the effects of external interference on the broad-
casts received should be minimised as much as
possible in order to ensure reception of high
quality and high entertainment value. Maost
interférence is mainly amplitude modulated and if

BLUEPRINT
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the detector in the F.M. set will respond to A.M.
then a method will have to be found to remove
the amplitude modulation prior to the detector.
This is the function of the limiter stage.

The limiter valve is operated with low anode
and screen grid potentials; this has the effect of
reducing the voltages necessary at the grid of the
valve to give saturated anode current and to cut
off the anode current completely. The result is
that if the input signal is large enough, the valve
anode current is saturated and cut off on alternate

Aerial tap, Topin2

on Vi

chassisy |
S\ O e

4 turns
of 20swg. [

z::r;;r;ee?“ 6 turns of 20swg. tinned

wire copper wire spaced by
spaced by © diameter of wire
diameter |

& S To ToCo

chassis L3 and R11

5% turns of 20swg. tinned
copper wire spaced by
diameter of wire

Fig. 8—The construction of Li, L2, and L3,
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signal half-cycles. The peak excursions of the
waveform are cut off by this process and, as it is
the peaks which are mainly affected by amplitude
modulation, this is removed or reduced consider-
ably. The valve operates with grid current flowing
and the time constant of the components in the
grid circuit (R16 and C19) is arranged further to
reduce the effects of amplitude modulation.

Discriminator Circuit

The detector circuit or discriminator comprises
IFT3 and V6, a double diode. The circuit used is
of the Foster-Seeley type rather than the ratio
type—it was felt that the former circuit would
make construction easier for the amateur con-
structor.- The operation of the circuit will not be
dealt with here since it can be found in many
text-books.

Both colls
28 turns of
36swg. DCC
copper wire
close-wound

IFT1and IFT

Threaded holes for
securing bolts

Fig. 9—The winding data for IFTI and IFT2.

The audio output appears across R19 and R20
which are in effect in series across V6A and V6B.
The audio signals are fed via R21 and C25 to the
audio output socket. R22 and C26 comprise the
de-emphasis network (at the transmitter, the
higher audio frequencies are emphasised and must
be corrected in the receiver).

The power supply used for the tuner should
give a well smoothed H.T. output at about 150V
and be rated at 50mA. A 63V supply is needed
for the valve heaters; it should be rated at 2A.

Construction

Construction of the receiver should begin with
drilling and preparing the chassis (see Fig. 3).
The chassis can be made larger than that given on
the Blueprint if desired and this would give
improved heat dissipation (to be mentioned next
month). Chassis drilling details for the I.F. trans-
formers are given in Fig. 7 (page 116).

When the chassis has been prepared, the coils
and transformers should be constructed. Full
details are given in Figs. 8, 9 and 10. L1 and L3

PRACTICAL WIRELESS
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can be close-wound on a former of about iin.
diameter, such as a pencil, which is then removed,
and L2 can be wound direct on to its former.
Note that L1 and L3 are self-supporting and use
no former—see Fig. 8. Finally, the turns of
each coil can be pulled apart to give the correct
turns-spacing.

The tinned copper wire used for the coil and
transformer lead-out wires (18 or 20s.w.g.) should
be prepared by unwinding about 4ft. from the reel
and clamping the end in a vice. The other end is
then gripped in a pair of pliers and the wire is
stretched until a distinct “give ” is felt and the
wire lengthens slightly. The wire will now be
found to be stiff and springy.

Wires soldered into eyl

ets IiopF
E.m'i"_”'. “",';F

22 turns of 36 turns of
36swg. DCC 36swg enam.
copper wire copper wire

bifilar wound
and close-wound

close-wound|

Threaded holes for
securing bolts

Fig. 10—The construction of IFT3.

TABLE 1
Crystal Frequencies
STC BBC (Mc/s)
Crystal Tr itters e
LIGHT THIRD HOME

4434/A | Wrotham 78-4 8?-6 82-8
4434/B | Peterborough 794 8l6 838
4434/C | Rosemarkie 789 8I-1 833
4434/D | N.H. Tor 77-4 796 81-8
4434/E | Sutton Coldfield | 77-6 79-8 820
4434/F | Pontop Pike 77-8 800 82:2
4434/G | Meldrum 78-0 80-2 824
4434/G | Blaen Piwyf 78-0 80-2 824
4434/H Holme Moss 786 808 830
4434/F Rowridge 77-8 800 82-2
4434/B° Divis 794 816 838
4434/ ] ; Douglas 77-7 899 821
4434/K | Kirk O’Shots 79-2 814 836
4434/C | Lianddona 789 8I-1 833
4434/L | Liangolien 78-2 804 826

Standard Telephones and Cables Limited,
Quartz Crystal Division, Harlow, Essex
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Before L2 can be fixed in position, two 5in.
wires. prepared as described above. must be

passed through holes 3 and 4 in the base of the
coil former and soldered to the eyelets leaving
about lin. to project inside the coil can and about
4in. outside. The screening can may then be placed
in position and the retaining lugs bent over. A
meter can be used to check that neither wire is
contacting the screening can.

A

The arrangement of the concentric trimmers around
the programme switch.

Making IFTI and IFT2

In the construction of IFTt and IFT2 (Fig. 9),
the coil nearest to the base of the former is wound
on first. The coil wire is anchored by passing it
through one of the eyelets and a few overlapping
turns wound on. The required number of turns.
side by side. then follow and a further number of
overlapping turns is wound on. Balsa cement is
then thinly applied to the turns to fix them in
position. When the cement is dry. the surplus
(overlapping) turns are unwound and the ends of
the coil reduced to %in. in length and bared for
about +in. and tinned with solder.

In order to wind the second coil, several over-
lapping turns of wire are wound on to the former
touching the lower winding and in the same
direction. Then. about 35 turns should be wound
on and anchored with Balsa cement. When the
cement has dried. turns should be unwound from
the end of the coil nearest to the lower coil until
the start of the second coil is at the required
distance from the lower coil-——4mm. Turns should
then be removed from the upper coil until the
correct number of turns remains (28).

1

Completing the I.F. Transformers

The ends of the second coil are. like the first,
shortened to about 2in, and bared for about iin.
and tinned with solder. The eyeletted paxolin
wafers should now be placed in position at the
tops of the formers. The 18 or 20s.w.g. tinned cop-
per wire that was previously stretched and
straightened may now be cut into lengths of about
5in. and passed through holes 1, 3, 4 and 6 of the
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Fig. 11 (top)—The dimensions of the R.F. screen.
Fig. 12 (bottom)—The dimensions of the I.F. screen.

formers of IFT1 and IFT2 (Fig. 9). The wires
should be soldered to the two eyelets through
which each passes, one in the base of the coil and
one in the paxolin wafer at the top of the coil.
Care should be taken to ensure that the wires do
not protrude so far through the eyelets in the
paxolin wafer that they will contact the screening
can of the coil when this is in position.

The ends of the coils can now be soldered to
their appropriate wires taking care not to make
bulky joints which will contact the screening can.
Next. the 50pF condensers can be soldered to
the wire connections as shown in Fig. 9, position-
ing them at the tops of the coils.

Meter Check

If a meter is available. it is as well at this stage
to check that there is continuity between wires 1
and 3 and 4 and 6 of the coils. The screening cans
may now be placed over the formers and the
fixing lugs bent over to hold them in position
(make sure that the holes in the lugs coincide with
the threaded holes in the bases of the coil
formers). The meter may now be used to check
that none of the coil wires is shorting to the cans.

Making IFT3

For 1FT3. the lower winding is wound on in the
same manner as for IFT1 and 1TF2. Full wind-
ing details are given in Fig. 10. The upper wind-
ing of ITT3 is “bifilar” wound. This is wound
by taking two lyd lengths of the coil wire (36s.w.g.
enam. in this instance) and winding on the required
number of turns (18 turns of the double wire are
required making in effect 36 turns). The spacing
between the two coils is 3.5mm and must be
accurate even if several attempts at winding the
coils have to be made.

(Continued on page 145)

T

R

IFF screen

www americanradiohistorv com


www.americanradiohistory.com

120

How to make

PRACTICAL WIRELESS

June, 1962

A.C. AMMETERS

USING READILY AVAILABLE
TRANSFORMERS TO GIVE
LINEAR SCALES ON HOME-
BUILT METERS

By S. W. Hunt

_3HE method of calculating the main shunt
value was described last month. Fig. 4 shows the
universal shunt arrangement (which can be
extended to any desired number of ranges, by
tapping at suitable points), and the calculation
of the authors’ shunt is given in full below Fig. 4
.as a typical example.

Trial and Error

- It may also be mentioned that trial-and-error
methods for making shunts are equally permissible
for the non-mathematical experimenter, provided
these are made carefully, and at first using
‘'very small test currents, so that there is no danger
of overloading the meter movement. Several yards
of “bare tinned copper wire of about 0-7mm dia-
meter can be stretched zig-zag between two sup-
‘ports and fed with a small known A.C. current
from a heater transformer and series resistor. Short
‘thick leads with test-prods are connected to the
‘winding “a” of the transformer (Fig. 2 last month),
.and touched very close together on to the current-
“carrying wire. The prods are then slowly slid apart
until the meter shows the deflection desired for the
current flowing in the wire. The length of wire
then between the two test-prods is the length of
Ahe” same wire required for the necessary shunt.
and it should be measured and cut off from insu-
lated wire of the same diameter.

This procedure just described should be made
for the most sensitive range desired. For all higher
ranges, this shunt will be tapped, and the taps can
‘be  found by trial-and-error as follows: the
required shunt for the most sensitive range having
been found as above, it should be cut and soldered
to the transformer winding “a”, using for the
-present bare wire. The test prods are now wired
in series with a low voltage A.C. supply and vari-
able resistor set so that the desired full-scale cur-
rent flows when the prods are shorted together.
One prod is then securely fixed to one end of the
existing shunt, which is going to be the “common™
terminal (it does not matter which is taken). The
other prod is at first also touched on to this point,
-and then slowly slid away along the existing shunt,
until the meter reads fuil-scale. The moving prod
bhas then arrived at the correct point for making a
tap for the range in question. In this way, all the
taps for all the desired ranges can be found, and

(Continued from page 30 of the May issue)

in fact this method is probably the simpler, even
for mathematically minded constructors, if many
ranges are desired. It is in cases of one single
range, or at most two ranges, that calculation is
simpler and quicker than trial-and-error. To com-
plete the trial-and-error method, there is still one
final step. When all taps required on the experi-
mental shunt have been located, the question of
current-carrying capacity
must be considered when
replacing the. experi-
mental shunt by separate
final shunts between the

1Amp
termina! (DC. resistance

of winding)

; R4750 input terminals of the
141 :

various ranges. FEach
SR sub-shunt must be
TR capable of carrying the
terminpal lmomA current represented by
the input terminal to
which it is connected on
RE 050 the side away from the

(see text) .
common terminal. Any
length of wire, as shunt
between two terminals,

Common

eomon) which is to be capable of

Fig. 4—The circuit of a 2-range universal shunt.

CALCULATIONS:
1A range: 100R 4 50
+
Rm+Mb=7t7w_
_ (100 x 1-175) + S0
T 1000 =100
= 0-186Q
10A range:

Here Rla is the shunt, and Rlb is added to RA.
Thus, 100 (R4 + RIb) 4 50
Rla = - L S
1— 100
__ 100 (1-175 4 Rib) + 50
10,000 — 100

which simplifies to
99Rla — RIb = 1-675Q
The equations are thus: '
99Rla — RIb = 1675 , . . . ()
Rla+RIb=0-18 ., , ., . (2)
(1) + (2) give 100R1a = |-861

Rlg = 0-0186Q

Thus, from (2),
Rlb = 0-167Q
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“

carrying a current “n’-times larger than its
“ o

actual rated current, must be replaced by “n
strands of the same wire in parallel, each “n”
times as long, when making the final sub-shunts.
Current-rating should be very conservative, 10
avoid any heating, which would cause variation of
copper resistance and consequent drift of readings.
Not more than 2A per strand of 0-7mm diameter
tinned copper wire should be allowed. This does
not, of course, apply for the experimental shunt
for determining the position of taps—but work at
high current should then be rapid, so as not to give
the shunt wire time to heat up.

Of course, copper is in one sense undesirable for
shunts because of its high temperature coefficient
of resistance, but the use of resistance wires has
its problems, too. Most resistance wires in the
hands of the amateur cannot take solder, so that
pinches and cleats are required, with consequent
dangers of insecure contacts after a time, which
—in the author’s experience—can often cause
errors exceeding the thermal errors of copper, in

AC.mains Test prods on bench
L
& 1 Amp Ratio
fuse 1:100
! 3 —0
10 Amp AC.monitor
mains (use 10V AC.
RONE range)
switch 10 Amp
fuse
| Normal
(e} Output The
l E power plug L
°© —0
N L/o

Fig. 5—An adaptor mains-monitor for a multimeter.

such low-resistance circuits. If the constructor has
solderable resistance wire available, all well and
good The author has a type known as Isotan-Soft,
which solders excellently, has an extremely low
temperature coeflicicnt, and good current-capacity.
With great difficulty he has been able to obtain two
reels of this, one of 102 per yard, and the other
of 2-5Q per yard. But the necessary lengths for the
shunts here required are very short with this wire,
so that cutting error easily exceeds the thermal
errors of copper. Thus, in spite of the availability
of resistance wire which could be soldered, copper
shunts were chosen.

The trial-and-error systematic method of making
shunts and universal shunts, described above, is of
course not limited to the type of A.C. ammeter
described in this article. It is applicable just as
well to D.C. shunting of moving-coil meters.

D.C. Ranges

The type of A.C. ammeter described in this
article is, of course, not usable on D.C., though
D.C. within the rated A.C. range values should
normally cause no damage: apart from possibly
an initial kick, the meter reading is simply zero on
D.C. It is, however, a very useful and neat exten-
sion for the ambitious constructor to make R3 in
Fig. 1 (last month) in the form of a universal shunt
as just described, fitted with its own set of terminals.
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The meter is then usable on A.C. or as a D.C.
ammeter, according to which set of terminals is
used. [t is not necessary to disconnect R2 or the
rectifier when using the D.C.-shunt; these com-
ponents cause no disturbance. Thus no switching
whatsoever is required. '

The extensions can be carried even further: the
negative side of the meter, bottom of R3, and the
A.C. amps common terminal may be wired
together and used as common/minus for every-
thing, A.C. and D.C. The positive meter terminal
may be connected through the usual series resistors
to further terminals, giving D.C. voltage ranges. In
the same way (but now switching is required), A.C.
voltage and ohms ranges may be added, to com-
plete a whole multimeter. Alternatively, merely
the transformer and main shunt R1 are required,
the winding “b” of the transformer feeding direct
into an existing multimeter on a low voltage A.C.
range. The author has built such a unit as an addi-
tion to his multimeter, which is fixed (removable
at will) on a bracket above the workbench. The
10V A.C. range is used. It has a
resistance of 40k, which transforms
to 4{1 at the input to the 1:100
transformer, and with these
values the shunts were calculated
accordingly, as described above.
Fig. 5 shows the circuit of this
unit, in fact built as a mains-
power consumption meter in series
with  the mains power-plugs 0B
the workbench,

Calibration

As already said as a main
feature of this type- of A.C.
ammeter, the scale is virtually
linear, as for a D.C. moving-coil
ammeter. There is, however, a
very slight remaining cramping
below about 109 of full scale, and thus calibra-
tion is advisable for best accuracy. This is not
essential, however, and a linear scale 0 to 10 will
do reasonably well, the final adjustment being
made with R2 as described in the text above.

Muitimeter

Marking the Scale

The author suggests -the following. procedure,
which automatically includes any calibration neces=
sary:

The meter should first of all be connected up
into the circuitry as described in this article, and
all shunts, etc. finalised, - working on full-scale
deflections on the existing-scale of the meter. The
current should then be reduced in steps of one-
tenth of an amp, working on the 1A .range. The
corresponding readings on the existing scale should
be noted for later use. The current itself may be
measured either with another réady calibrated A.C.
ammeter in series, o by measuring the voltage drop
across a known series resistor, using the lowest
A.C. voltage range of a multimeter.

The meter should then be opened and the
scaleplate carefully removed by unscrewing the two
holding screws. Whilst working on this scaleplate.
the meter casing should be closed again to avoid
unnecessary entry of dirt or other foreign bodies.

(Continued on page 146)
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SERVICING

TAPE

RECORDERS

THE MAGNETIC
RECORDING TAPE

By T. S. Smith

./4 GENERAL picture of the recording

process and the various circuit sections involved
has been given in previous articles in this series:
this article will be concerned with a more detailed
discussion. Let us begin with the tape itself. It
is not intended to delve into the construction of
magnetic recording tape in any detail, but one or
two points will be of interest. Magnetic recording
tape was first made with paper as the base, but it
was not long afterwards that cellulose acetate took
its place. Then development was towards a
polyvinyl chloride (PVC) base. The overall
development in this direction is just about being
completed by the use of a polyester film base. and
this is now replacing PVC tape—in America it is
used almost exclusively.

Magnetic recording tape requires about six
major features. These are [i] freedom from
* pinholes ”, thereby reducing drop-out effects
(** drop-outs ™ refer to lack of recording due to
some imperfection in the tape): [ii] good flexibility,
which permits the tape to remain in intimate
contact with the heads (1t also facilitates winding):
[iii] maximum strength to  avoid frequent
breakages; [iv] high resistance to temperature
changes and storage defects; [v] immunity to
curling and good dimensional stability over a wide
range of conditions of temperature and humidity;
and [vi] the best possible finish to avoid undue
wear of the heads and to enhance recording and
replay quality.

All these features are given by the modern tapes
now available and. as already intimated. improve-
ments are always being made towards better and
better quality. The tape base is, of course, coated
with an iron oxide of characteristics to provide
low noise and good high-frcquency sensitivity
(i.e., high coercivity—see page 53, May issue).
Where the base is of PVC. a homogeneous
mixture of the plastic and the magnetic material
is arranged in the form of a finish for the working
side of the tape. FEven so, some of the oxide
ultimately leaves the tape and often finds its way
on to the heads and associated mechanism, as we
shall see later. The recording pattern, in terms of
magnetism, is thus imparted to the oxide side of
the tape, and in that way the sound signals are
stored.

(Continued from page 54 of the May issue)

Tape Tracks

There are three chief recording systems. These
are sometimes called * whole track ”, “ half track ”
and “‘ quarter track ” (or *single track ”, * two-
track ” and * four-track ™ respectively) and are
illustrated in Fig. 9.

Single-track recording (Fig. 9a) is used essen-
tially by professional recordists for extremely high
quality studio work at a tape speed of 30in./sec.
Two-track recording (Fig. 9b) is practised by -the
majority of amateur operators, and most domestic
recorders in present use employ two-track working.
This type of recording is also used professionally.
Four-track recording (Fig. Yc) 'is gradually

Direction of tape travel s

Fig. 9—Recording tracks and directions: (a) single
track recording, (b) two-track recording and (c) four-
track recording. (The arrows on the tracks indicate
the top of each track during the recording process.)

becoming more popular, but there are several
schools of thought concerning the desirability of
dividing a }in. tape into four tracks.

There is no doubt that it is possible to secure
better results in a less exacting manner by using
as much tape width as possible. With full-track
recording, the replay gap length covers about
0-215in. of the oxide face. With half-track
operation this is reduced to about 0-lin., with
0-03in. between the two tracks, and with four-track
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working the width of each track is about 0-043in.,
with 0-025in. spacing between the tracks.

However, at the time of writing it would seem
that four-track parameters have not been finalised,
since some machines are arranged for 0-03%in. and
(at least one) 0-031lin. track widths. The track
spacing also tends to differ somewhat, as also do
the equalisation recommendations.

General Parameters

The generally recommended direction of tape
motion (for all systems) is from left to right with
the coated side of the tape away from the
observer and the recording being made on the
upper track. It is thus usually necessary to
remove the spools and invert the tape (by trans-
posing the two spools) for recording and replay on
the other track unless the machine features
switching to enable recordings to be made on the
lower track with the tape movement reversed.

Four-track operation is undoubtedly useful for
stereo work as it gives the same playing time as
mono on a two-track system (assuming the same
speed, of course). A four-track record/replay
head has two gaps and two windings. Thus, in
one direction of the spools two tracks are catered
for and by changing over the spools (as for two-
track working) the other two tracks are produced.
This arrangement gives compatibility for playing
back two-track tapes—as will be seen shortly.

The idea can be better understood by reference
to Fig. 10. In Fig. 10a it will be seen that with
the tape placed on the left-hand spool and travel-
ling in the direction shown, tracks 1 and 3 can be
recorded or replayed. If we assume two-channel
stereo. then track 1 will accommodate the signal
of one channel (A), and track 3 the signal of the
other channel (B). In order to record on the other
two available tracks the tape is simply inverted as
shown by the positions of tracks 1 and 3 in
Fig. 10b.” Tracks 4 and 2 may then be recorded
or replayed.

On four-track mono it is usual first to record on
track 1 with gap A, reverse the tape physically by
transposing the spools to record on track 2 with
gap B. reverse the tape again to record on track 3
with gap B and finally reverse the tape to record
on track 4 with gap A. Replay, of course, follows
exactly the same pattern.

There is, at least, one tape deck, shortly to
become generally available, which will replay
mono on four tracks, automatically switching
from the finished track to the next and so on
through the whole tape. When the four tracks
have been played in that manner the whole
process is automatically repeated if required. The
track configuration is somewhat different in this
case. since the tape direction changes on track
change.

It should be noted that the signal across the
replay head winding of a four-track system is
appreciably below that on a single or two-track
system and. for that reason. greater amplification
is essential fully to drive the power amplifier.
Moareover. for equipment of a given specification,
the signal-to-noise ratio on four-track working is
poorer than that on single or two-track systems.
The equalisation required for optimum replay
quality also differs as the track width is made
smaller.
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Four-track Compatibility

The two gaps of a four-track recorder are
arranged so that they will scan a part of 'the track
of a two-track mono or stereo tape record. Fig. 11
shows how this is accomplished. When replaying
a two-track mono recording, for example, gap A
works in conjunction with track 1. For the other
track gap A is still used and the tape is inverted
as for normal two-track working.

Tape direction e——p—
Head

l/

Recording gaps

Z

/L
e

= |

— 1 &

Recording gaps

Tape direction =3
Head

(b)

Fig. 10—These diagrams show how the four tracks
are put into order by the use of two gaps and tape
reversal.

For stereo, gaps A and B are used simul-
taneously, as is already the case with two-track
stereo. Although the gaps embrace only a part
of the recorded track, the signal is nevertheless
complete, but the output across the replay winding
will be of a smaller level as compared with that
obtained from a head with a gap embracing the
whole of the track width.

Of course. one is sometimes tempted to arrange
a machine in a way that the second track is
recorded by switching gaps, thereby avoiding
removing the spools and inverting the tape. There
is nothing against this technically provided the
“recording sense” of the tape is clearly labelled
for future reference. (Some two-track and four-
track machines have switching and multiple heads
to enable recordings to be made on all tracks
without the need to transpose the spools, at the
same time keeping to the correct recording senses.)

In future articles in this series we shall be
investigating the detailed mechanism of specific
tape decks, but there are several items which are
1giommon to all decks and these will be considered

rst. .

Heads and Their Alignment

To achieve optimum high-frequency perform-
ance from any tape recorder the gap of the replay
head must be exactly at right-angles to the edges

WWW americanradiohistorv com


www.americanradiohistory.com

124 PRACTICAL WIRELESS

of the tape except where a machine is used solely
to replay its own recordings. In this case any
effects occur equally on record and replay and the
results of a small misalignment are counteracted.
However, where the same machine is used to
replay either tape records or recordings produced
on another machine, misalignment will produce
undue background noise and loss of treble.

Tape direction —=—-
" T

. Head

Gap A

i
Gap B

Fig. 11 —How a four-track, two-gap head can be used

to replay two-track stereo or mono recordings. For

mono, gap A only is used and track 2 is replayed by

inverting the tape, while for stereo both gaps are
used simultaneously.

Most machines provide adjustments for setting
both the angle of the face of the head to the
vertical and the angle of the gap itself to the
vertical (known as azimuth adjustment). These
adjustments are provided in a diversity of ways,
depending upon the design and type of machine,
but a popular arrangement incerporates three
adjusting screws arranged appropriately around
the baseplate of the head as shown in Fig. 12.
Coiled springs or rubber washers are sometimes
used between the head baseplate and the panel of
the deck at each screw to maintain a constant
tension and to hold the head firm at all adjustment
settings.

The idea is first to set the face angle adjustment
80 that when the tape is running past the head
with the pressure pad released and with the tape
guides in correct alignment the tape remains in
contact with the centre of the gap area over its
whole width without curling. twisting or jumping.
Under this condition the face of the head will be
parallel with the back of the tape.

Azimuth Angle Adjustment

There is only one method of setting the azimuth
angle for optimum results and that is by playing
back a test tape carrying a constant level, high
frequency recording. Test tapes of this nature are
available commercially. The azimuth screws
should then be very carefully adjusted to give
maximum output of the test tone.

As small chanees in level at high frequencies
are extremely difficult to detect by ear an A.C.
voltmeter or output meter. which is capable of
responding to the test tone. should either be
connected across the loudspeaker or across a
suitable load resistor used in place of the loud-
speaker. The load resistor should be of the wire-
wound variety and its resistance should closely
approximate to the impedance of the loudspeaker.

The replay volume control should be adjusted
to give a little under half-scale deflection on the
meter, but care should be taken to avoid overload-
ing the replay amplifier in order to achieve
sufficient deflection. If the desired deflection
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Azimuth

Face—~angle adjustment \
adjustment

Gap

7

=7 Head .

= base—plate

=

=

s

=8 .

= Azimuth

< _adjustment
Coil spring

Fig. 12—One arrangement used for the face-angle
adjustment and the azimuth adjustment of the
record|replay head.

cannot be obtained with the replay volume control
set to about three-quarters, a more sensitive output
meter or A.C. voltmeter is required.

On two- and four-track machines the height of
the head is of considerable importance to ensure
correct alignment with all tracks. It may be
necessary, therefore, first to set the height for
maximum output on one track of a multi-track
test tape (frequency is not so important here).
Then the face-angle adjustment must be set and.
finally, the azimuth adjustment for maximum
high-frequency response. All the other tracks
should then be in correct alignment.

On some machines the height of the head may
not be adjustable, as the azimuth adjustment may
pivot on a small dimple on the head baseplate. in
which case there may be only two adjusting
screws.  On the other hand. some machines have
four adjusting screws, which are best dealt with in
pairs. Normally it is not desirable to interfere
with the overall height of the head, the main
adjustment being that of the azimuth. which can
usually be set without disturbing any of the other
adjustments.

Magnetised Tools

Residual magnetism is a very real danger so far
as tape recorders are concerned, and it is most
important that all adjustments in proximity to the
heads and associated mechanism are carried out
with non-magnetic tools. Almost all steel screw-
drivers. for example, used for radio work are
endowed with slight magnetism, picked up from
loudspeaker fields and so on.

Non-magnetic screwdrivers are available and a
set is well worth acquiring if much work is done
on tape recorders. A bulk eraser can be used for
clearing magnetism from small tools, and there
are other methods of dealing with the problem, as
will be given later. It must be remembered,
though. that residual magnetism on a tape guide.
mu-metal screen or head, considerably impairs the
noise performance and can introduce hiss on to a
tape record which was previously noise free.

(To be continued)

REMEMBER TO BUY
OUR COMPANION JOURNAL

PRACTICAL TELEVISION
1/9 Every Month

WWwW americanradiohistorv com


www.americanradiohistory.com

June, 1962

(S EESESESEEESEEEHT

14% x 4in. in 2 colours predominantly gold.
Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets.

Transformer. Tone Control. 1,000-1,800 M.; 200-300 Dbl
Valves EZ8u rect., ECH8], EF89, EABC80, EL84, E
Speaker and Cabinet to fit chassis (table model),
in.
RAMS:—(Chassis) £5 down and 5 Monthly
Cabinet and Speaker £5.10.0 down and 6
Cheap Room Dipole for V.H.F. 12/6. Feeder 6d. yard.
Circuit diagram 2s. 6d.

Payments
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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 51 in. high. New manufacture. Dial

. Five push
buttons—OFF L.W., M.W., F.M. and Gram. Aligned and lggtged.
-98

CC85.

4716 (post 2/6).
ELLIPTICAL SPEAKER, 20/-, to purchasers of this ¢
ot £2, or with
Monthly Payments of £2.

125

0.p,
Mcfs.

H ©
W

hassis.

THE “CANTATA” e S

3 6-TRANSISTOR AND A
% DIODE PORTABLE = %&.

COMPLETE KIT FOR ONLY

‘7.'9.6 (post 3/6)

500mW push-pull output. Ferrite rod aerial. Car aerial soc-
ket and coil. M.W. and L.W. full coverage. Operates on two
4.5v. cells. Printed circuit board 82 x 2fin. All holes drilled and
component positions marked, lnstructions 2/6 tor 16D, (retun-
ded on purchase of kit). Size 9 x 31 x Tin, 8 x 2iin. P.M. high
quality speaker. Attractive Vinair covered cabinet, two tone.
Two batteries 5/6 the pair (Kver Ready 126). Mullard transistors
0OC44. 2 x OC45, OC81D, and 2 x OC8l. Top grade Weymouth
Radio Coils and transiormers. Alignment service If required
17/8 (inc, post). Write for list ol prices. All parts supplied
separately. Built in two hours.

Y

.

BUILD YOUR OWN
RECORD PLAYER
FOR £12.10.0

Fully built 2 valve amplifier

B.5.R. 4-sp. autochanger,
case 17 x 15 x 8%in. Ass-
embled in 15 mins. Similar

cabinet for tape recorder with

plain board only £3, carr. paid.

Attractgive colours,

or with 3 valve amplifier 15/«
extra

AUTOMATIC RECORD CIHANGERS, 4-SPEED WITH
TURN-OVER CRYSTAL CARTRIDGE (carr. 5/ extra). Latest
UAl4, £7.10.0, Motor board tor UA8, UA14 5/- (post 1/6). 3/6
post paid when purchased with autochanger.

Motor Board for Collaro C60 4/- post paid

SELF-POWLERED VHF TUNER
CHAS., IS, Coverng 88-95 Mcls,
Mullard permeablity Tuner, Dims.
10§ x 4% x s, high, ECC8., EF9L,
1FG1 and 2 diodes. Metal Rectifier.
Mains transtormer.  Fullv wired
and tested. Ouly £7.14.0 (carr. pd.).
Attractive Vynair Cabinet 20/~
Roomn dipole 12/8. 300 ohm twin
teeder, 8d. vd.

PUSH-PULL
AMPLIFIER £5.5.0
/- Carr.)

Brand new 200-240 A.C. mains
Bass, treble and vol. controls,
with valves EZ80, ECC83 and
c-FL84 giving lull 8 w.
Chassis 12 x 3} x 3tin. Witho.p.

d trans. lor 2-3 ohm speaker,
Front panel (normally screwed to chassis) may be removed and
used as “'filving panel”. Stereo version 2 x 4 W. same price.

&£
€

SCEESESS:

NAP AP AT SV S S A g

THIS SUPERB SET FOR £10

6-transistor radio covered in
sponge clean Duracour labric, in
latest two tone shades. M.W, and
L.W., rerrite rod. provision for car
aerial. 2-colour scale. With PP9
battery giving 300 hours use,
Weighs under 4 lbs. With carry-
ing handle. 12 x 7iin. high X 4}in.
> at base tapering to 2in. at top.

Brand new, fully guaranteed. £10.
Carr. paid. Worth £16.

EEES:

ECEEEES
€
A" SV S A o ot o o

SE6S
>
5
I
A
L

COMPLETE V.H.F./A.M. RADIO FOR £12.10.0

(carr. paid)

Brand new set, in superb walnut
cabinet (size 19 x 8t x 144in. high),
Covering 88-100 Mc/s. 16-49M., and
200-500 M. Mains trans. 200-25C v.
Ferrite rod aerial for A.M.
(Controls: volume onjoff, tone,
tuning. w/change). Gram. and
ext, speaker position provided.
Valves 12AT7, 12AH8. 6BJS,
EABCS80, 6BW6 and metal
rectifier. Fully guaranteed.
Today’s Value £20.

3 MOTORS,

COLLARO STUDIO TAPE TRANSCRIPTOR.
i £10.17.6 (10/-

3 SPEED. li, 3i and 7% 1.P.S. Push buttons,
carr.) incl. spool.

SUPERIOR GRAMOPHONE AMPLIFIER

3 valves, 4 watt
front to back). 3 front controls. kass, treble,
85, UF80 and UI;?«!) ains

13} x Tiin. (2Hn.
vol. on-off, 6tin., round speaker; UY
trans. 200-240ac; ‘‘gold” fret front. ONLY 74/- (p.p.

With
Batile 12 x 61, ECL82
and Rectitier, Tone and
Volume OnfOtf switch.
Two Knobs, Ready to
play. Usetul for Stereo.
ONLY 57%/-, post 4f-.

3-VALVE AMPLIFIER (Inc. RECT.)
21 watts, ECC83, ECL82 and E¥80. Controls, volume, bass and
treble. On/foff switch, Mains and O.P. trans. Size as for Push-
Pull Amp. Suitable for microbhone 95/_
input and tor Guitar. P, & P, 5/-
Also acts as telephone amplifier using pick-up coil, price 14/-.
Chassis 12 x 3% x 34in. Fixed tront panel. Price includes hand-
some walnut finish polished cabinet, 13 x 7}in. tacia containing
high quahity 3 ohm P.M. speaker 5} X 4}in.

BATTERY ELIMINATOR
For 4 Low Consumbption Valves (96 range). 90v, 15mA and L4v,
1251 A, 45/- (2/6 post). 200-250v. A.C. Also tor 250mA, 1.4v. and
90v. 15r1A at same price. In two sections H.T. and L.T. to
replace existing batteries.

3-VALVE AMPLIFIER (Inc. RECT.)

4 watts, Valves ECC83. EL84 and
¥.780. Controls, volume. bass and
treble. On/off switch. (Chassis size
64 x 3 x 24in.) 64in. round or 7 X 4in.
elliptical speaker. Not suitable
lor microphone lnput. A.C. only.
67/~ P& P9/

BEREC BATTERY nRADIO.
Valves DK9, DFS6, DAF96, DL96.
Two Short Wavebands 16 to 49 M.

-, and 25 to 75 M. Cabinet 12 x 74 X 6in.
ﬁ“; LY £5 (2/6 p. & p.): MW and SW,
S .4.0 (plus 2/6 p. & p.). Oras KIt 75/.

*****************************
TERMS AVAILABLE ON FTEMS OVER £5

Send 6d. (stamps will do) tor 20 page illustrated catalogue. All
New Goods. Delivered by return. (C.0.D. -/~ extra).

ALL I'TEMS GUARAN D 12 MONTIN
VALVES 3 MONTIIS—CLOSED SATURDAY.

GLADSTONE RADIO
“SCALA,” CAMP RD., FARNBOROUGH, Hants.

Farnborough 38T
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Its NEW!
THE “NORPAK”
MAINS POWER PACK
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.

Miniature Size—4 x 2 x 3in.
ln attractive two-tone plastic
case, Assembled in an hour.
Normal output 9 v. 100 mA.,
(Adjustable) Full Mains Trans-
former. Full wave germanium
diodes, Cartridge  fuse.

§ Complete Kit with Plans

35/~ pus 116 pop,

(Ready assembled 45/-).

NORCOL L

PRACTICAL WIRELESS

‘PW’ 6-TRANSISTOR &%
MEDIUM & LONG WAVE
POCKET SUPERHET
The latest version of this fine per-
former incorporates improvements
giving even greater sensitivity and

all round performance.

@® 250 mW Push-Pull Qutput
on 2{in. P.M. Speaker.

@ Guaranteed first grade
Matched Transistors.

® High Q Internal Ferrite Rod Aerial.

@ Printed Circuit and full instructions.

% All parts sold separotely. Send All parts required

for illustrated building plans, £8-1 0.0

116 plus post. (Free with kit.)
Plus 2/- P.P.

Every item down to the fast nut and bolt is supplied together with
easy to follow, step by step instructions—no extras to buy.

* ALIGNMENT SERVICE +

We guarantee to make your set work

We have aligned and tested many hundreds of these fine receivers,
and offer a very comprehensive service, including fauit finding, at
very reasonable charges. Please write for details.

PAY AS YOU BUILD SCHEME

At no extra cost this kit may be bought in 3 complete stages of
£2.16.8, plus 116 p. & p. (Specify A, B or C when ordering.)

D

*

SU| REY

¥;

June, 1962

INTRODUCING !!

THE NEW

P.W.“MERCURY"

6 transistor portable kit in
Printed Circuit Version
Big brother to the famous

PW & Pocket Superhet.

We confidently predict that
this fine set is going to prove
a winner and will carry the
full facilities of our PW 6
alignment service and “pay as

details.

POCKET RADIO
CABINET

We stock the brilliant new

Ltd., which is suitable for
journal. Size

signs in this
12/6. Plus 113,

53 x 34 x 2in.
P.&P.

CASTLE ROAD,

CAMBERLEY,
Phoe Camberly 2260

k3

you build” scheme. Write for :

i

contemporary case by Osmor |

most of the pocket radio de- &

'

%
i

SPEGIAL FCR

RADIC STATION

Hlustrated

% inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit

with Wiper/Abrasion
and Solder Reel
List No. 700

Apply SALES & SERVICE

ADRCOLR

flege Trage macai -

ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.w4

Telephones:
MACaulay 4272-3101

£
“*SOLJQINT, LONDON, S.w.4."

THE “HAMS”

Pad

| Studlo Deck.

formers, leads, ete.,

length,

British & Foreign
Patents, Registered
Designs, etc.

Telegrams:

slgned for use with the Collaro 4-track
Like ali Murtin Recorda-
kita, it 18 on a printel circuit base and [
complete with valves, controls, trana-
lown to the
crew. Even the wire supplied is cut to

Amplifier ‘D’ as above, 12 gns. 9peaker
and Case assewbly, 5 gns. With Deck,
Case, 8peaker and Ampliicr 3¢ gns.
From radio and audio stockists. In case of difficuly send direct. For free
teagiet, cut out this ad. and send it with your name and addresa.

MARTIN ELECTRONICS LTD

ANOTHER NEW 4-TRACK

MARTIN ‘RECORDAKIT’

FOR THE KEEN
CONSTRUCTOR

With Recorcakits,
there 15 nothing estra

to buy.
To an outstanding snecessiul range of ® Speed compensated.
kite 13 now added Recordakit "D, de- ® Designed to luxurs

recorder standards,

Other Martin
‘Recordakits’ availatle
for B.S.R. and 2-speed
Studio Decks.

© Cose opd Spenker
ussemblies availalle
witt and without
decLs.

last

© 155 High Street,

Brentford,
Middlesex,
I8 Leworth 3885
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WY recent comments on some old-time long

wave signals and experiments has, as I expected,
brought a number of comments from readers,
amongst which is an interesting one from
a Mr. Atkin of the Western Isles, who tells
me that the long waves are not, in fact, dead. He
says, “ As one of the ‘older’ experimenters
referred to, 1 was interested in your note on long
wave radio communication (April issue). I well
remember the first radio signals I ever heard, back
early in 1921, when I listened on a crystal receiver
to Eiffel Tower (FL) and Nauen (Germany) on
2600 and 3200m respectively. These were both
spark transmitters, and to reach these long wave-
lengths we had strings of honeycomb coils, in
series, festooned around the shack! 1 also well
remember the ‘signals from Mars’ experiment,
and recall reading a description of the 30-valve (all
triodes) receiver, but I never found out what the
results were.

“But my purpose in writing to you is to point
out that these long and very long wavelengths are
by no means unoccupied at the present time. 1
myself have logged quite recently about 20 or 30
stations between 14kc/s and 150kc/s—all modern
CW or MCW valve transmitters—on a rather old
four valve marine (TRF) receiver. Also, the
American Navy is operating at least half-a-dozen
stations in the U.S.A. between 14kc/s and 70kc/s,
and, of course, our own GBR (Rugby) is still active
daily on 16kc/s, with a transmitter which has been
completely rebuilt and modernised since the last
war. Its horseshoe aerial of 1000ft masts has been
a landmark for many years besides the main
Euston/Crewe railway at Hillmorton, just outside
Rugby.

““Last but not least I myself am at this moment
a maintenance engineer at a navigator transmitting
station here, transmitting continuously on a fre-
quency of 133kc/s. Other stations of this type
(there are 16 in the British Isles alone), use fre-

’
(Wi
x ,

.“)'om’ By THERMION
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Wave’eﬂgth

quencies around 125, 86 and 70kc/s. These
stations, of course, are not used for communica-
tion purposes. but transmit a continuous-wave car-
rier which operates automatic navigational and
position-finding equipment on board ships and
aircraft. So the long waves are by no means dead,
or even dying!

“In closing, | may mention that 1 have been a
reader of PracTicaL WIRELESS (and its predecessor
AMATEUR WIRELESS) since issue No. 1, and have
therefore been reading your column for something
like 40 years!”

It was certainly nice to hear from a reader
of such long standing. I am, of course, aware of
the Rugby and similar transmissions, but when
first I mentioned long waves, [ was thinking more
of the much longer wavelengths such as were used
for the above-mentioned “ Mars signals”, and it
is these, 1 feel, which may eventually prove most
interesting. Still, only time will tell!

Meteorological Research

Shortly after I had finished writing the above
note, 1 received a letter from a reader in Germany
giving very similar notes concerning Rugby etc,,
but adding the information that the ultra long
waves are used extensively in meteorological
research on tracking thunderstorms, as the latter
radiate particularly efficiently at these frequencies.
He goes on to say that there is little point is
using the ultra long waves for communications, as
echo-satellites and directional VHF will give a
better combination of range and signal-to-noise
ratio. Yet for meteorological purposes, the ultra
long waves continue to be of high value, as such
stations can track thunderstorms and regions of
atmospheric  disturbance, and locate them
accurately on the map, even if they are thousands
of miles distant from the tracking receiving
stations.

Peculiar Faults

I have received a lot ol correspondence at
different times on faults of a strange nature, which
normal servicing procedures or techniques could
not solve. I must say that one of which I recently
heard was indeed strange, and just shows how
careful one has to be, and in fact makes one think
that besides being an electrician, a good radio-
man has also to be a chemist! This fault arose
because an amateur constructor had used a
particular adhesive to stick some silk-covered
wire to a former made of paxolin or some
similar material. Apparently a chemical action
has been set up by the adhesive and paxolin
in combination, and this had attacked the
silk covering of the wire. The wire was
rather thin and it had been eaten away by the
the corrosion to a length of over tin.

Any more cases of chemical trouble?
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Circuits

A SURVEY OF PRINCIPLES OF
PRACTICAL IMPORTANCE, AND
USES OF SUCH CIRCUITS

./4 NUMBER of very useful and thorough

practical articles have appeared in recent months
in PRACTICAL WIRELESs and Practical Television
concerning rectifiers, rectifier circuits, metal
rectifiers, crystal diodes, etc. 1t is now felt that a
useful addition to this series would be a practical
discussion of power-rectifier circuits in particular,
and consequently the author has compiled the
present article from his own practical experience in
the workshop, in building the most varied of such
circuits.

By L. N. Nash

Varied Circuits

After a preliminary discussion of some important
general principles, and a brief survey of conven-
tional circuits as a brief recapitulation of more
detailed material in past articles, the author will
proceed to introduce a number of more unusual
and unconventional power-rectifier circuits, point-
ing out their individual advantages and dis-
advantages. These circuits form the actual main
subject of this article. All circuits given have
actually been built and used by the author, princi-
pally in the form of the power-supply portion of
a chassis of equipment. Where actual component
values are quoted in the diagrams, these may be
used directly by constructors if they wish to build
any of the circuits concerned as power-supply
portions of a chassis of equipment for any purpose
they may desire. All circuits bearing specific com-
ponent values have been built and proved by the
author. Those circuits intended to illustrate only
a principle, however. will bear a note to that
effect since some component values specified will
be approximate, and the circuits should then be
treated merely as the basis for the constructor's
own experiments.

Naturally, if the same circuit is desired. but a
different output voltage or current or both. modi-
fications may be necessary even to those component
values specified. It is highly likely that the con-
structor will have gained sufficient knowledge from
this article and other rectifier-articles in this
magazine to be able to judge the extent and direc-
tion of such possibly necessary modifications.

Construction and Layout

It is assumed that almost all power-rectifier
circuits connected with the normal experimenter's

common and
uncommon

work receive a 50c/s mains-frequency input, so that
all questions of critical layout and short wiring as
arising_in high-frequency circuits do not apply
here. The layout is thus not in any way critical
in any of the circuits, and leads of even consider-
able length are perfectly tolerable if deemed
necessary for any particular purpose, such as
bringing a particular switch or fuse to the front
panel, etc. '

Far more important is the question of adequate
and substantial insulation. Many modern wires
with plastic insulation soften at relatively low
temperatures, and jt is inadvisable, for example,
to run such wires unprotected hard against cores
of transformers which heat up considerably in
normal operation. A good quality oil-fabric sieev-
ing should be used for such wires at all such
danger points, and for voltages above about 500 it
is the author’s practice to use two such sleevings
pushed over each other, having different diameters
to suit. All leads going through the chassis should
be protected by substantial rubber grommets.
Apart from the danger of mechanical damage by
chafing, unprotected chassis holes for wires pro-
mote danger of flashover at higher voltages, due
to the concentration of the electrostatic field at
sharp corners. This is very important here,
because it is for the various higher voltage recti-
fier circuits that the full advantages of the unusual
circuits to be introduced ia this article become
apparent.

Metal rectitier Valve rectifier

Charging surg
at moment of
switching on

A.C.input

Fuse

18U+

Reservoir
capacitor

(e)

Fig. la—A fuse taken direct from the transformer to
the rectifier would be likely to blow easily on switching
on, due to the charging surge of the reservoir condenser ;

b—with a valve rectifier, the condenser charges
more slowly as the valve heats up.

(a)
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Fusing Considerations

It is necessary to use switches of adequate
voltage rating, and to pay proper attention to any
fuses that may be deemed necessary. A fuse in
the lead direct from the transformer to the
rectifier protects against rectifier and smoothing
condenser faults as well as output overloads, but
has the disadvantage of easily blowing upon
switching on, due to the charging surge of the
reservoir condenser (Fig. 1a). This trouble is
present if a metal rectifier is used. With a valve
rectifier, the reservoir condenser charges more
slowly as the valve heats up, and thus this form
of fuse is then more applicable (Fig. 1b).

It is of course necessary to use a sufficient
number of fuses to ensure complete cut-off in the
event of a failure. Thus, in the conventional full-
wave valve rectifier circuit of Fig. 2, a single fuse
placed at A will protect against output overloads,
but a pair of fuses is necessary at B and C to
protect adequately against internal faults of the
circuit as well as output overloads. A single fuse
at D is to be considered dangerous, as in the
event of a short between anode and cathode of
one diode, the transformer winding is then shorted
through the other diode on one half-cycle, which
renders the transfer of the fuse from A to D
pointless.

Comprehensive Protection

In small power units of normal voltage output,
an output fuse at A and a mains fuse in the
transformer primary circuit (which takes care of
internal faults) are sufficient. But for high-voltage
or high power units, this simple protection js not
sufficient. 1f other circuits (heaters, subsidiary
H.T. voltages, etc.) are fed from the same large
transformer, it may be impossible to make the
rating of the mains primary fuse low enough for it
to blow before excessive fault currents could flow
in the faulty recifier circuit in question. In such
cases fuses at such positions as B and C in Fig. 2
are necessary. For conventional rectifier circuits,
the matter need not be taken too critically, but for
the more unusual circuits, where faults could have
a whole chain of expensive consequences, proper
fuse protection is well worth the extra expense
and trouble. This does not mean that the unusual
circuits here to be discussed are in any way un-
reliable or prone to breakdown due to improper
operation of components other than under specified
conditions. On the contrary. no components are
operated under other than permissible conditions
in the specified circuits, and the author has found a
high degree of reliability of such circuits, under
periods of continuous operation even as long as a
week at a time.

Modulation Hum

A rectifier is the basis of normal detector
circuits, as will be known to all experimenters. The
question of ** detection ”, i.e. removal of the audio
or video signal from the modulated R.F. carrier,
is in principle little different from the reverse pro-
cess, that of * modulation” of the R.F. carrier
with the audio signal at the transmitter, so that in
principle the samc rectifier circuit could function
for both purposes.

If in any way the wiring connccted to a power
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rectifier picks up an R.F. signal, over the mains
wiring in the house. or by any other available
process, then the rectifier (be it a valve or a metal
rectifier, that makes no difference) will invariably
modulate this picked-up signal with the 50c/s mains
hum, in addition to any modulation it may already
have. If now the same circumstances which led
the rectifier wiring to receive the R.F. signal enable
it to be radiated again, then any receiver picking up
this re-radiated signal cannot distinguish the
original modulation from the distant transmitter
from this local ** modulation hum ”. Consequently
a powerful hum is present on the radio concerned,
but only when stations are tuned in. Normally
only local stations are affected, as distant weak
stations provide insufficient signal at the power
rectifier. However. it is perfectly possible for even
weak stations to be affected if the power rectifier
circuit pxcl\s up and modulates an R.F. signal and
re-radiates it to an L.F. stage in a poorly screened
recciver. In such a case hum will be present as
soon as any station whatsoever is tuned in.

Fig. 2 (above)—Possible positions for fuses in a full-
wave rectifier circuit.

Fig. 3 (below)—Shunting a condenser across a power
rectifier, to remove modulation hum.

Rectifier
[ et +

O-1pF max.
1L
+
Moitd:%tion = Output
suppressor
—% -

Remedies

Now for the practical consequences of this dis-
cussion! Two measures are available to combat
modulation hum. The first is to render the power
rectifier inoperative as a rectifier for R.F. whilst
being unaffected at mains frequency. This is
achieved by shunting a condenser across it between
anode and cathode. Naturally, this shunt condenser
(see Fig. 3) forms an A.C. bleeder together with
the reservoir condenser. and thus increases the
A.C. ripple on the D.C. output. Thus there is
an upper limit to the size of the shunt condenser
usable. It is a good rule of thumb to use a shunt-
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capacity of about 1% of the value of the reservoir
condenser used, but not exceeding 0-1uF.

The second measure is to assign the rectifier a
proper place on the chassis in relation to other
circuits. The power rectifier should always be as
far away from all R.F. and IL.F. circuits as possible,
and the latter should be adequately screened, for
this and other reasons. A mains transformer with a
shield between primary and secondary is very help-
ful. In high-voltage circuits, where shunt-con-
densers across the rectifiers may be impossible,
because maximum values tolerable on account of
the low values used for the reservoir condenser are
useless to shunt R.F., it may be necessary to use a
good transformer with a screen and build the
whole rectifier circuit into a screening can. But
such severe cases should be extremely rare.

Neighbouring Receivers

It must be added on this topic that the author
has several times been called upon to repair a
receiver suffering from ““severe hum ”, and finally
cured the fault by shunting the rectifiers in a radio
belonging to a completely different family, in some
cases several floors removed in the same house.
Careful work with a portable direction-finding
receiver was necessary to locate the offender, and
such work is really the job of GPO interference-
tracing vans. It is here mentioned merely as an
example of the surprising range of re-radiated
signals with modulation hum, under * favourable ”
conditions. One can cause considerable annoyance

on/off

switch o Rectifier

live

AC.

mains ®IBUF  OWpF

neutral Chassis

o, —0
Fig. 4 (above)—Curing
modulation hum in older

mains installations some-
times requires more than
just a shunt-condenser.

Fig. 5 (left)—The relation

between r.m.s. input and

peak inverse voltage (PIV)
ratings.

fo one’s neighbours with an unsuitable rectifier
circuit, as well as impair the performance of one’s
own equipment. Notorious offenders are A.C./D.C.
sets drawing H.T. through a rectifier connected
direct to the mains, as this arrangement offers easy
entry and exit of R.F. signals over the mains. Sets
using a transformer are far better, and in many
cases the R.F. losses of the mains transformer are
high enough to remove all trace of modulation
hum even without rectifier-shunt condensers.

June, 1962

It is virtually impossible ever to make an
A.C./D.C. set run free of modulation hum without
a shunt-condenser, which then takes a familiar
simple form of a 0-1uF condenser straight across
the mains input to the set. Whilst this measure
virtually cures modulation hum in the set con-
cerned, it is sometimes less effective in older
domestic mains installations using long runs of
wire without conduit, which function as efficient
aerials. In such cases, the addition of the items in
Fig. 4 may help.

Peak Inverse Yoltage and A.C. Input Rating

The peak inverse voltage of a rectifier is the
maximum voltage it can withstand in the non-
conducting direction (i.e., with anode negative and
cathode positive) without breakdown. The A.C.
input rating is the maximum permissible r.m.s.
voltage output of the transformer winding feeding
the rectifier and smoothing circuits. Sometimes the
one and sometimes the other is quoted in the
characteristics for a rectifier, and there exists a
definite relation between the two.

Considering the simple conventional half-wave
rectifier circuit of Fig. 5, it is clear that the
reservoir condenser charges up until it reaches a
D.C. voltage equal to the peak of the applied A.C.
voltage. Now this peak is roughly one-and-a-half
times the r.m.s. value for the mains sine wave
(exactly, peak=1.414 r.m.s.).

Inverse Voltage Stress

On the subsequent half-cycle, in which the
rectifier is blocked because the transformer voltage
has reversed, the peak condenser voltage and the
negative peak transformer voltage (another one-
and-a-half r.m.s.) act additively in series across the
rectifier in the non-conducting (*“inverse ) direc-
tion. Thus, the total inverse voltage stress on the
rectifier is three times the A.C. r.m.s. voltage out-
put of the transformer.

Thus for a 350V r.m.s. A.C. transformer wind-
ing, the rectifiers must be rated for “350V A.C.
input ”, or for ** 1000V peak inverse voltage >, both
statements amounting to the same thing. It is this
factor which limits the use of metal rectifiers at
the higher voltages. In principle, sufficient ele-
ments of metal rectifiers may be connected in
series to withstand the inverse voltage, but this
becomes prohibitively expensive if high-current
operation is desired. In such cases one finds valves
more economical.

Valves

At normal H.T. current ratings of S0mA to
100mA it is at present relatively uneconomical to

DC.
Qutput

—|Reservoir -
capacitor

¢ 0
Fig. 6a—Basic half-wave rectifier circuit.
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Fig. 6b—Positive-output haif-wave rectifier circuit:

¢ and d—negative-output half-wave rectifier circuits,

e—obtaining positive and negative outputs simul-
taneously in a half-wave circuit.

construct metal rectifier elements for A.C. input
voltages exceeding at the very most 500V (peak
inverse voltage 1,500), though series piles of elements
for low-current EHT rectifiers are relatively cheap
and common, even up to A.C. inputs of many
thousands of volts. The modern developments in
silicon power-diodes capable of carrying currents
up to some amps in the larger types have a present
peak inverse voltage limit of about 1000, so that
maximum A.C. inputs of about 350V are permis-
sible. There is nothing except the price, to prevent
the use of two or more such diodes in series (to
increase the voltage rating in direct proportion),
but a valve would almost always be more econo-
mical in such cases. The silicon diodes need a heat
sink in the form of a metal plate to which they
are bolted, and if several such diodes are connected
in series, the heat sinks will be at different
potentials, and must be adequately insulated. This
can introduce problems outweighing the dis-
advantages of a valve rectifier in the particular
application envisaged.

Combination of Rectifier Types

The author is of the opinion that the * valve
rectifier versus metal rectifier” controversy is largely
futile. The truth is that the scope open to the
constructor has been enriched by the availabilty
of both types of rectifier. There are a number of
applications where the ideal solution of a problem
involves the use of a mixed circuit, using both
valve and metal rectifiers, as will become
apparent in the course of this article. However. as
a general principle, valves score on their high
inverse voltage rating, but are clumsy and require
heater voltage, and generate appreciably more
heat. Metal rectifiers of copper oxide, sclenium or
silicon ‘types score on high current ratings. but
have limited inverse voltage rating. As a result.
modern circuit practice has justitiably relegated
valves to the higher voltage circuits.
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When connecting metal rectifiers in series to
increase the voltage rating, only identical types
may be used in each series connection, as the
series-connection of different types with different
inverse resistances cannot enable the desired equal
sharing of voltage to be realised. To allow for
tolerances, it is not advisable to run a pair of series
connected rectifiers to a voltage higher than 1}
times the rating of a single rectifier of the same

type.

Conventional Half-wave Rectifier Circuits

The rectifier diodes in all the following circuits
of conventional type have been drawn in the form
of valves. They are of course equally applicable to
the use of metal rectifiers or silicon diodes, bearing
in mind the remarks in the previous paragraph.

Fig. 6a gives details of the simplest conventional
rectifier circuit, the “ half-wave ” circuit, together
with the most common equivalent symbols for
valves and other types of rectifier. It is very
important that the constructor familiarise himself
with the accepted circuit symbols and representa-
tion of polarity of rectifiers because connection
of a rectifier with wrong polarity in a circuit can
lead to serious consequences. It is conventional to
make the thin line of a metal rectifier symbol
correspond to the valve-cathode, and this cor-
responds to the terminal marked “ + ” or “red”
or “cathode ” in a metal rectifier. The “ triangle ™
or “arrow” of the metal rectifier symbol corres-
ponds to the valve anode.

Chassis Connections

According to which side of the D.C. output
of the half-wave circuit of Fig. 6a is con-
nected to chassis (earthed). we can get a negative
or a positive output voltage with respect to
chassis, as shown in Figs. 6b and 6¢c. The
“positive” form of Fig. 6b is used for H.T. supplies
in A.C./D.C. sets. where the transformer winding
of the diagram is actually replaced directly by the
mains. Fig. 6b is used as it stands, with input from
a mains transformer secondary winding of the
desired voltage. in H.T. supplies for the simpler
forms of A.C. mains radios, amplifiers, etc, where
the current drain is not high enough to warrant
the expense of the more efficient full-wave circuit.
The * negative” version of Fig. 6¢c is often used.
to provide the input D.C. voltage to a negative
grid-bias voltage . bleeder chain in such circum-
stances which require higher grid bias voltages
than are easily obtainable by the use of cathode
resistors for the valves. or other conventional
methods. An independent grid-bias supply of this
type also has the advantage of greater stability and
of fundamental independence from the anode
currcnts flowing in the valve circuits being biased.

The half-wave rectifier circuit of Figs. 6 a to e
derives its name from its simple function. When the
transformer winding voltage is of the same polarity
as the ultimate output D.C. voltage. i.e. on alternate
half cycles of the A.C. waveform. the rectifier
conducts to charge the smoothing condensers. On
the other half cycles, the rectifier is blocked. and
the inverse voltage. discussed in the previous
paragraph, is operative across the rectificr.

(To be continued)
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BOOKS REVIEWED

ELeMENTS oF ELectronic CircUrts—by J. M.
Peters. 94 pages. Published by lliffe Electrical
Publications Limited. Price 21s.

HE most complex-looking electronic circuit is

usually capable of being reduced to a number

of recognisable clements. If the function of
all such circuit elements is thoroughly understood,
then the operation and function of the whole
complex circuit can gencrally be deduced without
much difficulty.

Hitherto the only information available on
many such basic circuit elements has been scat-
tered among diverse publications, embracing
collectively practically the whole field of clectronic
technology. Now, for the greater convenience of
students. engineers and the more general reader
alike. in this book are gathered together clear
descriptions of the operation of the more widely
used basic circuits employing valves. The
emphasis is on physical explanations and
mathematics are kept to the minimum. Detailed
waveform and circuit diagrams accompany each
description, but it is felt that the use of inferior
letters (letters below the line of the others) and
figures in circuit references, such as R,, Iy and
the confusing mixture of roman and italic type
tends to spoil the otherwise concise text.

Subjects covered include: time constants and

differentiation, clamping or D.C. restoration,
amplitude limiting, multivibrators, electronic
markers, gates and coincidence circuits, delay
circuits, performance of mathematical functions.

This publication forms a valuable source of
reference for both amateur and professional.

PROBLEMS IN RADIO ENGINEERING—by E. T. A.
Rapson. 170 pages. Published by Sir Isaac Pitman
and Sons Limited. Price 15s.

HIS book sets out. in a comprehensible form,

typical problems that the National Certificate

student in radio communication is likely to
meet in his examinations. The questions are drawn
from past examination papers of the City and
Guilds of London Institute in Radio Communica-
tion. the Institute of Electrical Engineers in Elec-
trical Communications, and the University of
London in Telegraphy «nd Telephony.  All
students of radio engineering. no matter for
which examinations they are preparing, will find
this book invaluable.

There are forty-nine chapters covering every
aspect of radio communications fully and no
attempt has been made to crum too many subjects
into one chapter. so that * series resonance ”. for
example, has one complete chapter devoted to it
and 1s not mcluded in the chapter concermng

‘series circuits’ Each set of problems is
preceded by a number of formulae with which it
s imperative that the student be acquainted. in
order that he be able to answer the question fully.

All the answers are listed in one chapter at the
end of the book.

This is the eighth edition of this book, bring-
lng it right in line with all recent advances made
in the field of radio communications.

June, 1962

THE ELECTRONIC MUSICAL INSTRUMENTS MANUAL
—by Alan Douglas. 301 pages. Published by Sir
Isaac Pitman and Sons Limited. Price 37s. 6d.

HIS is the fourth edition of a useful book

which was first published in 1949. It deals

very fully with the many note generators,
vibrato generators and tone formant circuits which
arc now employed. and it may safely be said that
there is no electronic musical instrument at
present on the market which does not employ at
lcast one of the many circuits which are illustrated.
The latter part of the book is devoted to a brief
description of the major circuitry of some of the
commercial instruments now on the market, and
this includes the Gulbransen transistorised organ,
probably the most up-to-date instrument to appear
in this very large market. Although much thought
has obviously gone into the preparation of this
Manual it is clear that much of the data has been
taken straight from manufacturers service
manuals etc.. and as a result the experimenter will
find that many of the circuits leave out certain
essential data., such as condenser and resistor
values, so that experimental work on these
circuits cannot easily be carried out. It is also felt
that there is a wide gap in the information cover-
ing key switching, which we think is at times more
important than generator or tone formant
circuitry. However. for the student there is much
to be found in this particular volume which we
do not think can be found in any other publica-
tion, even on the American market. and it should
help many who are interested in either finding out
how a modern electronic organ functions, or in
trying to design one for their own use.

RaDIO AND TELEVISION RETAILERS’ HANDBOOK—
by F. X. Carus. 216 pages. Published by George
Newnes Limited. Price 35s.

THIS is believed to be the first work of its kind.
devoted to the business and managerial
aspects of radio and television retailing.

After reviewing the growth of the Radio Trade
and assessing its future prospects. the author dis-
cusses the problems associated with the setting-up
of a retail business. The merits of the various
trading arrangements. ie. sole trader, limited
company and partnerships are analysed in detail.

Four chapters are devoted to the selection and
training of staff. selling techniques, window dis-
plays. advertising and similar subjects.

Emphasis is given to the *““after sales” aspect
of retailing in a very informative chapter on the
service section. In addition to the practical
matters concerning the layout and organisation of
an cfficient servicing department, sound advice is
offered on servicing phi]osophy.

The book-work involved in the retail business
is well covered. together with other responsibilities
of management such as work study, staff comfort,
sales analysis and market research.

The last two chapters of the book provide an
authoritative exposition of the Law as affecting
retailers.
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PORTABLE RADIO OR CAR RADIO

P e -

NOW THE SUPER SEVEN 4-WAVEBAND RADIO

(7 Transistors plus 2 Diodes)

Y 3 R.F. STAGES.

% Mullard and Surface
Barrier Transistors.

% Coverage ot 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.

v 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.

May be bui.t for £6- I 9-6 plus 376 post, etc.
PARTS PRICE LIST AND EASY BUILD PLANS 2/-

sanErnecess

BEGINNERS POCKET 5
(MW/LW and TRAW LER BAND)
(5 Transistors, plus 2 Diodes)

Designed

round supersensitive

T | FERRITE ROD AERIAL and 3in.
EEE e il moving  coil speaker. Attractive

1 1kl B8 case in black with speaker grill in
| IR red. On test Home, Light, Radio
s 11411141 '.l.'l-.|-' Lux., and many Continental stations
F LmmaemmmeRY were received.

Total cost of all parts £2. I 9.6 P.P. 3/-,
“Truly amazing, station after station.” —A.D. Surbiton

EASY BUILD PLANS AND PARTS PRICE LIST 176

SIZE: 74 x 5% x t3in.

TRANSONA-4

(4 Transistors, plus 2 Diodes)

1
.!.1_.!.|III R

New design now uses moving coil
speaker.

FERRITE ROD AERIAL
MW/LW & T.B,
Siide Switches

Handsome pocket case.

May be built for 55 I« p.p. 30,

“Best transistor set | have ever built—dozens of stations.”—
A.G.H., Degl, Kent.

PARTS PRICE LIST AND EASY BUILD PLANS 176

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)

Y 2iin. M/C Speaker.
Ferrite rod aerial.
Tuning condenser.
Volume/oscillator con-
trol.

Case with speaker grille
in red.

Fully tunable over med/
long waves.

Simple assembly dia-

grams.
“ 250 Milliwatts output
stage.

Y Can be built for 59,6 P.P.3/., or with 3" speaker
PARTS PRICE LIST, etc. 2/-. 68/-

* % % bt

TRANSONA-6

(6 Transistors, plus 2 Diodes)
M/L & T. BAND

350 Mw Multard push-pult
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 palystyrene
case with duo-diffusion grilles in red. Uses 9 volt battery.
Sockets for car aerial.

Total building cost £5.9.6 P.P. 3/-, Size 64 x 44 x liin.
“Agreeably surprised with Trawler Band reception. Luxembourg
s loud as local. Your easy build diagram heiped o lot . . . my first
attempt.”—H. S., Penzance, Cornwall (poor reception area).
PARTS PRICE LIST AND EASY BUILD PLANS 176

NEW SUPER SIX DESIGN

MED/LONG WAVES, TRAWLER BAND AND S.W.
TO APPROX. 40 METRES
Y 6 Ist grade Transistors
(inc. Mullard and Surface
Barrier) plus 2 DIODES.
Y% Top grade 3in. L/speaker.
% 2 R.F. Stages for extra
boost.
Y High Q 7in. Ferrite Rod
Aerial.
¢ Easy build diagrams.
Noaerial or earth required
{except as car radio).
9 Attractive pale blue case
with speaker grilies in red.
Y 350 Milliwatts output stage
Sockets for car radio.
Y Test receiver tuned in over 30 stations,
{(inc. Luxembourg loud and clear.)
THIS FINE RECEIVER MAY BE BUILT FOR £6 9 6
oo

PARTS PRICE LIST AND EASY BUILD PLANS 2/-

PARTS SOLD
SEPARATELY

AFTER SALES SERVICE

NAME AND ADDRESS
CAPITAL LETTERS PLEASE

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op)

10 a.m. to | p.m. SAT.
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HOME RADIO OF MITCHA

Shop hours 9 a.m. to 6 p.m.

(Dept. P), 187 London Road, Mitcham, Surrey.
MIT 3282
Wed. 9 a.m. to | p.m.

“P.W.” BLUEPRINT DESIGNS

We carry all parts in stock for the Practical Wireless
Blue-print designs including:—

% THE REGENCY. +% TUTOR. <% MINI-AMP.
% CITIZEN. <+ INTERNATIONAL SHORT-
WAVE TWO. + MINUETTE. + TRANSISTOR
SIX. Detailed price lists are available for these
designs and will be forwarded on request with
3d. stamp stating models required.

JASON
“ARGUS”
TUNER

This three transistor superhet tuner kit makes an
ideal addition to your tape-recorder or Hi-Fi system.
Completely self contained with own battery and
self contained ferrite rod aerial. Just plug in to
hear or record all the main Medium and Long wave
stations including BBC and Luxembourg etc.
PRICE OF KIT £7.10.0, post 1’6, All other JASON
FM/VHF TUNERS IN STOCK.

BUILD A MARTIN RECORDAKIT

It's so easy to build a quality Tape Recorder with these complete trouble-
free kits. The high quality amplifiers are already assembled and wired
on to printed circuit boards and a few simple tools are all that is required
to build.  Send 3d. stamp for fully illustrated leaflet.

Recordakit “A". Four track BSR

deck complete with amplifier, two-tone

leatherette covered case and speaker,

and full instructions.  price 24 Gns.

Recordakit “B"”. Two track BSR &

deck complete with amplifier, S

two-tone leatherette covered case £ sé

and speaker, and tull instructions. =
PRICE 21 Gns. Y iT=

Recordakit “C”. Two track e

3-speed Collaro Studic tape deck

complete with high quality ampli-

fier, two-tone leatherette covered

cabinet with Hi-Fi 9 x 5in, speaker

and full instructions,

Professional quality instrument,

PRICE £29.18.6

We are actual stockist: o.

HEATHKITS

IMPORTANT NOTICE

WITH EFFECT FROM st MAY 1962, THIS
SHOP WILL CLOSE AT 6.0 p.m. (WEDNES-

Learn Basic Electronics and Radio by Picture Book Method

This is an exciting and fascinating way of learning the basic theory and practice
of radio. Based on the latest research into simplified teaching techniques, only
the essential facts are explained simply and clearly with an individual illustration
for each one. These wonderful books were originally developed for training
Complete course comprises
Price 14/~ each post /-,

SEND 3d. STAMP FOR ILLUSTRATED BROCHURE ON THESE BOOKS,

Service personnel and are now available for all,
six books which are available separately,

DAY 1.0 p.m.). OPEN ALL-DAY SATURDAY
UNTIL 6 p.m.

MULLARD TRANSISTORS
Prices Down Again! Brand New and Boxed
OC44 973, OC45 9/-, OC70 6/6, OC7I 6'6,
OC72 8/-, OC75 8/-, OC76 8'-, OC78 8/-, OC8I
8-, OCI40 36'-, OCI70 1376, OCI7I 1476,
OCP71 1976. Please add 6d. postage to order.

DO-IT-YOURSELF

TRAINING TECHNIQUE

«RADIO s ELECTRON/ICS

You LEARN while you BUILD...

LOTR OF INSTRUCTIVE
L |EAPERIMENTS AT //0\”[{

s

e U.8.A. an
organisation.
with a minimum of theory.

mathematics!

in a practical
learning! And

maintain it afterwards,

now. for full detalls. There i3 no obligation.

BUILD YOUR OWN e RADIO EQUIPMENT e TEST GEAR
® HI-FI INSTALLATION —AND LEARN AS YOU DO IT

RADIOSTRUCTOR

BRITAIN'S LEADING RADIO TRAINING QRGANISATION

L
N SIMPLE...PRACTICAL ...FASCINATING . . o 1ststagereieises

ANNOUNCING—after many Years of highly successful operation in
th d in Europe—the latest system in home training in
electronics is ﬁow introduced by an entirely new British training
T LAST—a comprehensive and simple way of learning
~—by practical means—the basic principles of radio and electronics,
YOU LEARN BY BUILDING actual
equipment with.the components and parts which We send you. You
advance by simple steps using high quality equipment and perform-
ing a whole series of interesting and instructive experiments. No 4
INSTRUCTION MANUALS and our teaching staff commercial recelvers
employ the latest technigues for showing clearly how radio works
and Interesting manner. You really have fun whilst
you end by possessing a first rate piece of home equipment with
the full knowledge of how it operates and—very important—how to service and
A full library of magnificent illustrated textbooks
are included with the Courses. IN FACT for the ‘Do-it-Yourself’ enthusiast,
the hobbyist, or those wanting help with their radio career training, or to
eet up their own full or part-time servicing business—then this new and
exciting instructional system is exactly what is needed and it can all be
provided at very moderate cost. Easy payments available. Post the coupon

R
N

Servicing S

> B

Amplifler. * ’%" E
oscillator and 3
detector circuits Power supply circuits

To: RADIOSTRUCTOR (Dept. G107),
Reading, Berks.

Name...
BLOCK
Address, CAPS
PLEASE

(821) We do not employ representatives 6-62
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A 4-valve Signal

THIS INSTRUMENT WILL ALSO

PROVIDE A SIGNAL FOR TESTING

AUDIO AMPLIFIERS

Tracer

By V. E. HOLLEY

jHIS versatile piece of equipment is a worth-
while addition to any bench. It will trace a signal
through all the stages of a radio receiver from the
grid of the first valve onwards and will itself
provide a signal of good quality for testing audio
amplifiers or loudspeakers: it can also be used as
a general purpose bench amplifier and when not
in use for any of these purposes, will serve as
a portable local station rcceiver for the workshop
or the house.

Signal Production

The first stage, which employs a high gain R.F.
pentode, EF91. is concerned entirely with the pro-
vision of a signal, the source of which may be
any radio transmission which is readily receivable
at consistent strength., In the area in which the
prototype is used, the Light programme on 200kc/s
is the only one which meets this requirement and
it was accordingly selected. As will be seen from
Fig. 1, a ferrite rod aerial with long-wave coil,
tuned by a fixed capacitor of 330pF. collects
the signal and presents it to the grid of VI, the
anode load of which is the 4:7k resistor. R2. The
amplified signal passes through the capacitor C4 to
a miniature jack socket J1. and thence through C5
to the following stage. Decoupling is provided by

resistor R1 and capacitor C2, while bias is obtained
in the usual manner by means of a by-passed
cathode resistor.

R.F. Tracing

Signals to be traced are fed in at JI, where
insertion of a plug applies them to the grid of

2 and breaks the connection between this point
and the first stage. It was found that the minia-
ture socket used in the prototype had sufficient
capacity to pass on a small portion of Vi output
despite the disconnection, and the switch St had
to be fitted to silence it. The valve V2, another
R.F. pentode. accepts and amplifies tignals of any
radio fiequency and the tracing range is limited
only by the characteristics of the choke Chl, which
loads the anode circuit. This is an *all-wave”
component which, in the prototype, has a range
of from 0-2Mc/s to 60Mc/s.

Demodulation

Diode DI accepts for demodulation the signals
appearing at V2 anode. Resistors R8 and VR2
form the load proper, and R7 completes the D.C.
continuity of the circuit. Capacitors C9 and C11
remove the now unwanted radio frequencies and

1)
220pF
RO 2:2M
[}
y GEX34
—1 V3
Ferrite - §7ak EM84-] A+
rod k
aerial 5 -
cio
b 0-002pF
i g;}i
i e 2
IS R7Z 1 - o
i > b 47k o =
8 | =6%F = : 2
g N a R : B
it 330pF | -:-}
it p. : c_g1l3 1] s
i C3_[ E B C7£ 2RO . OOF I
04 o Q ’,_+ o
u;l- 27 oF| | g2k
o 8 [
A J1 co VR1 b J2 VR2
{REIn 220pF 500k ¢ AFIn 500k AL
Tone Volume mans

Fig. I—The circuit of the instrument.
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LIST OF COMPONENTS
Resistors (3 W unless otherwise stated)
RI Ik

220k

R2 47k RI2 IM
R3  150Q RI3 470k
R4 10k RI4 Ik
RS Ik RIS 220Q2
R6 15002 RI6 22002
R7 47k RIT Ik, SW
R8 47k i

R 22M VRI 500k
RIO0O 470k VR2 500k with D.P.

Capacitors: mains switch
Cl  330pF mica CI0 0-002i.F 250VW
C2 0-juF 350VW Cll 220pF
C3 0-IuF 350VW CI2 -0-05.F 350VW
C4 330pF CI3 0-01uF 350VW
C5 330pF Cl4 0-01uF 350VW
Cé 0-IuF 350VvW CIi5 0-00IuF 350VW
C7 0-1uF 350VW Clé6 500i.F I5VW elec.
C8 220pF mica CI7 16uF 350VW elec.
C9 220pF mica C18 16uF 350VW elec.

. Diode:
Valves:
VI EF91, BTG base
Y2 EF91, B7G base and can
V3 EM84, B9A base
V4 ECL80, B9A base
Transformers:
Mains 250V half-wave, 50mA, 6-3V |-5A
Output 60 : 1 30mA primary
Rectifier: Contact-cooled, 250V, 50mA
Miscellaneous:
RF Choke—all wave, 0-2 to 60Mc/s
4 miniature jack sockets
2 miniature jack plugs

GEX34 or similar

the audio output is passed on for amplification
via C13. It will be noticed that a simple top cut
tone control (C10/VR1) is connected to the diode
circuit; this relates entirely to the receiver service
and was added to reduce television
whistle which is apt to be trouble-
some on 200kc/s.

Visual Tracing

In addition to the audio fre
quencies, there appears across the .
diode load a negative D.C. voltage
proportional to the strength of the
signal at V2 anode. This is.used
to control a tuning indicator valve
V3, so that unmodulated or fre-
quency modulated signals which,
of course, produce no sound out-
put, may be traced visually.
Resistor R9 isolates the indicator
grid from audio frequencies and
capacitor C12 removes any which
may reach this point.

Audio Tracing

. Socket I2, which is included in
the diode circuit, is the A.F. trac-
ing input. Insertion of a plug
transfers VR2 from the diode to
the test lead,

June, 1962

Audio and Output Stages

A triode-pentode valve ECL80, is employed
here. The triode section is arranged as a
resistance-coupled amplifier with an anode load
of 220k and included in jts output circuit is the

" V3
1
i > e
IH
" o0
i
MLt
" RS
¥
n C1 c5
h -
i T c12
H St
m
m
“I‘
m
» I\ % >
J1 ij Js ij
= (ar = (b

Fig. 2a—A modification of the circuit, omitting VI ;
b—An additional input to the grid of V3.

socket J3. Insertion of a plug here provides an
audio output which, controlled by VR2, can be
made large enough to load any normal output
stage.

The two sections of the ECL80 share a common
cathode but require different bias voltages: the
triode grid resistor R12, is therefore returned to
a tapping on the cathode resistor instead of to
chassis. For satisfactory operation, this cathode
network must be by-passed by a really large
capacitance and C16 has accordingly been given
a value of 500uF. The optimum load of the
pentode section of V4 is 11,0000, and the output
transformer should have a ratio of 60 : 1 to suit
a 32 speaker. Suitable transformers are readily
available. The primary windings of these com-

The finished signal tracer.
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a7 3,7 .. 3 o il
1/ — 7g dia. hole Bend down along 7g dia. hole | 1
for VR2 dotted lines for VR1
| 1) dia. hote f
+ forCI7CI8 1, 2-fixing holes for s [
Mains l 14 ferrite rod aerial !
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o o o ! I 1/
g 74 dia. hole for | e 47— 2]
WahY g Jeadstocm gy L Lo
' 3 ” 5/8 dia. hole | |
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leads to ! /\,/ '\ Sides 2"deep™ ™ |
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Y4'dia.hole for ¢ I U3 J2 J1 34 dia. hole
mains cable  heer  AFout AF In RE In for 1
i iy
d
Al
Ui
L2 4" 1" 4 Holes marked ‘a’ v 1 1

to suit j

ack sockets

Fig. 3—The drilling dimensions of the chassis.

ponents usually have sufficient resistance to pro-
duce a noticeable voltage drop at the valve anode
and resistor R14 is included in the screen supply
so that the voltage here will not excced that at
the anode. Connected across the transformer
primary is the capacitor C15, which corrects the
response at the higher audio frequencies. The
output from the transformer secondary is ted to
a loudspeaker via a jack socket, J4. Insertion of

A

e %Z-%?%%%-E%i

e e
L

The unit without its cabinet.

& e e

a jack here provides a low impedance audio out-
put for testing loudspeakers.

Power Supply

The total H.T. requirement is 45mA at 250V.
and a supply of 1-2A at 6:3V is needed for the
valve heaters. This is provided by a half-wave
mains transformer and a contact-cooled metal
rectifier, MR1. Smoothing is
by resistor, R17 in conjunction
with the electrolytic capacitors
C17 and C18. The value of the
resistor may need adjustment
to provide the correct H.T. line
voltage of 200, depending on
the output of the transformer-
rectitier combination employed.

Modifications

If the tracer is to be used in an
area of good signal strength, V1
may be omitted, the ferrite aerial
being connected through socket
J1 to the grid of V2 as shown in
Fig. 2(a). In this case, R4 will
need to be increased to avoid
excessive damping of the tuned
circuit and RI17 must also
be increased to take account of
the reduced current requirement,

.

.

(To be continued)
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How

June, 1962

Transistors Work -

By B. N. Rolfe

A BASIC
NON-MATHEMATICAL
EXPLANATION

O[)AST month we learnt more about the semi-
conducting process: how the two “p” and “n”
types of semi-conducting materials are produced
by the addition of * impurities”, how the two
types are integrated to form either a simple diode
rectifier or threc-clement transistor and, most
important, we discovered that minority-carricrs
quickly increase in number if the semi-conducting
device is allowed to rise in temperature.
Normally, the collector current increases with
increase in base current, but, due to minority car-
riers, the collector current will also rise with
increase of temperature of the junction. Previous
articles in this series revealed how the operating
temperature of a transistor is stabilised from the
circuit aspect, and this article will start with a few
more notes on the operating limits of transistors.

Collector Dissipation

Dissipation in the
context considered is
the * power” that a
device can  safely
withstand. Power 1is
usually rated in watts.
Take an ordinary
resistive circuit across
which is a potential
of 50V and through
which a current of
0-02A (e.g., 20mA) is
flowing—see Fig. 23.
The product of the
voltage and the cur-
rent in amperes gives

the power dissipation in watts. Thus. in Fig. 23,

the power dissipation is 50 times 0-02, which works

out at 1W.

An ordinary thermionic valve has an anode
dissipation value which is calculated in the same
way as with a resistor. In Fig. 24 is shown a simple
valve circuit with 100V on the anode and, again,
0-02A of current (called anode current). The
product of the two works out in this example to
2W.

The maximum dissipation of a resistor is, of
course, determined by its physical size and, if wire-
wound, the diameter of the resistance wire used
coupled with the heat withstanding property of the
former on which the wire is wound. Power dis-
sipation produces heat, and in a resistor this is
caused by the resistance that the wire or couductor

. possesses to the flow of electric current.

50V

Resistor

0°02A
(20mA)

Fig. 23—The power dis-
sipation in a resistor in
watts is equal to the voltage
multiplied by the current in
amperes.

(Continued from page 38 of the May issue)

Anode Heating

In a thermionic valve, the electrons from the
cathode are accelerated to a very high speed by
the positive anode, and since the electrons have
mass, on striking the anode they liberate their
kinetic energy and in that way cause the anode to
become hot. The maximum anode dissipation
of a valvc is related to the maximum permissible
values of cathode current and anode voltage, and,
in turn, these ratings depend upon the size and
physical construction of the valve.

From the foregoing, therefore, it will be
appreciated that a transistor has a collector dis-
sipation rating. This is usually denoted pc and
is given by the product of the maximum collector
voltage (Vc max) and the maximum collector cur-
rent {Ic max). However, with a transistor, there
is also another important factor—temperature. As
indicated in previous articles in this series, the
maximum junction temperature (which is often
the same as the maximum storage temperature) is
in the region of 75°C for most germanium tran-
sistors. This means that if the temperature of a
transistor is allowed to rise above that value it
may well cease to work as a transistor and change
into an ordinary resistor. The same applies if a
transistor is stored for any length of time at a
temperature much above 75°C.

Thermal Resistance
It is thus necessary to introduce a temperature

3

0028~ 17 SmA
(20mA)
Valve l —1|—'
H
v
[}
1]
[Transistor| j i
H
.
—_—
e

IR
.

Fig. 24 (left)—A thermionic valve has an anode dis-
sipation value equal to the anode voltage times the
anode current.

Fig. 25 (right)—The collector dissipation of a transis-
tor is given by (lc x Vc).
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factor into the equation dealing with maximum
collector dissipation. This factor is called
thermal resistance and is given on transistor
data sheets in terms of °C/mW for small units.

A typical value is 0-33°C/mW. This relates the
collector dissipation to the rise of temperature of
the junction. It is not really as complicated as it
sounds, as a simple example will show.

Equivalent Softening
direct voltage voltage
75%
Peak
swing

| B0O%—>t— 259>

1co =i

Negative collector vottage =

Fig. 26 (above)—Curve showing the voltage limits
at the collector.

Fig. 27—With the base open-circuit, the collector
current present is usually denoted Ico (a—left); and
with the base connected to the emitter [’co (b—right).

As we are considering a rise in temperature
from the ambient, there are four factors which
have to be considered. These are (i) collector
dissipation pc. (ii) junction temperature Tj. (iii)
ambient temperature Ta and (iv) thermal resistance
Rt. These are used in the following equation to
permit the calculation of collector dissipation:

pc=(Tj—Ta)/Rt, -

Suppose Tj=75°C, Ta=50°C, and Rt=0-33.

Then, pe=(75—750)/0-33 which works out to a
little under 76mW. This means that a transistor
with a thermal resistance rating of 0-33 and a
maximum junction temperature of 75°C working
in an ambient temperature of 50°C has a permis-
sible collector dissipation of 76mW.

Increased Dissipation

A small transistor would probably not require
to operate with a collector dissipation in excess of
76mW, so all is well. However, larger transistors
may be called upon to dissipate a power in excess
of that allowed by the * free air” thermal

PRACTICAL WIRELESS 139

resistance. This is possible by the use of a heat
sink which consists of a good conductor of heat
on which the transistor is mounted and which
drains away the heat produced; is not to be
confused with a heat shunt which is used primarily
for by-passing the heat from a soldering iron away
from a transistor during soldering.

In effect, a heat sink keeps the junction temp-
erature below that which would have been reached
under free-air conditions for a given collector
dissipation. Thus, a transistor with a
free-air thermal resistance rating of, say,
0:4°C/mW may well have its rating modified to
0-:3°C/mW by the use of a suitable heat sink.

For example, a transistor with a thermal
resistance in free air of 04°C/mW, with a
maximum junction temperature of 75°C and
working in an ambient temperature of 50°C would
have a collector dissipation of about 62mW. How-
ever, by the use of a heat sink (thereby reducing
the thermal resistance, say, to 0:3°C/mW) the same
transistor could have a collector dissipation of
about 83mW-—a useful increase.

S
Press to test DC.gain

Fig. 28—A circuit of a simple transistor and semi- '
conductor diode comparator.

After finding the permissible collector dissipa-
tion. we can then put voltage and current values in
the collector circuit, as shown in Fig. 25. Let us
suppose that we found that the collector dissipa-
tion was SOmW. Then. the circuit elements would
have to be arranged so that the product of the
voltage and current did not exceed that value.
This would be satisfied by 10V and SmaA.

The maximum voltage, however, is somewhat
related to signal swing at the collector, whereas
the maximum current has its limit in terms of
permissible collector dissipation. For example, it
is possible to operate a transistor at a very low
voltage and draw from it relatively high currents.

Maximum Collector Voltage

The converse is not possible (e.g., a very low
current and relatively high voltage) as already
intimated. Without going into too much theory,
we can see why this is the case by referring to the
curve in Fig. 26.

It will be recalled that the base-emitter junction
is biased by the power source in the reverse
direction (e.g., negative at the collector and

(Continued on page 165)
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3HIS receiver uses seven transistors in a

superhet circuit, and will be found to give very
good results indeed, with ample volume in even
unfavourable circumstances. It tunes both medium
and long waves and fits in a ready-made cabinet
which is approximately 352in. x 3{in. x 2in.
(external dimensions). It is thus very compact and
portable, and is capable of a really good output
from the internal speaker.

Circuit

The circuit is shown in Fig. 1 on Blueprint 3,
and is very satisfactory for this type of set. VCI
and VC2 constitute the twin-gang tuning condenser,
and TC1! and TC2 are for trimming the aerial and
oscillator circuits on the M.W. band. TC3 and
TC4 permit trimming and padding on the L.W.
band. These adjustments are not particularly
difficult, and will be dealt with next month. After
two stages of intermediate frequency amplification,
diode D1 acts as detector, and provides some
measure of automatic volume control bias for
Tr2, via R7.

Tr4 is a high gain, low noise audio amplifier,
and should employ a genuine OC71 or compar-
able transistor; Tr5 is the driver, the output stage
using a matched pair of NKT251 transistors. These
permit high volume output when wanted, yet have
a low resting current under “no signal” condi-

A SEVEN TRANSISTOR, DUAL-WAVE,
SUPERHET RECEIVER

tions. or when volume is lower. This is important,
for long life from a miniature battery. As plenty
of gain is available, it is possible to provide
negative feedback, via R23. including Tr5. Tr6
and Tr7, and both audio transformers; quality of
reproduction is therefore good.

If other transistors are to hand, and it is wished
to try these, satisfactory results should generally
be possible, with comparable types. In general, the
values of R14, R18 and R22 might then need
changing, to obtain proper working conditions.
Paxolin Panel '

The receiver is constructed on a piece of %in.
thick paxolin 53in. x 3%in. The correct positions
for all holes are shown in Fig. 5, and if this is
followed it will allow parts to be mounted easily.
Small holes, for leads, can be made with a in.
drill. For the oscillator coil and IFT pins, %in.
holes will do well, and these will also suit the
three 6B.A. securing bolts. A hole nearly {in. in
diameter is required for the tuning condenser, and
three %in. or similar holes for the 4B.A. bolts
holding this item.

After drilling, check that parts will fit, and that
the holes for the three 6B.A. securing bolts agree
with the matching holes in the cabinet front. A
small round file may be used to elongate or enlarge
any holes which have been inaccurately drilled.

The opening for the loudspeaker magnet is
made by drilling a few holes close together each
side, so that a small saw may be used. After cut-
glng out the piece, level up the edges with a flat

e.

The whole work of preparing the panel should
prove to be quite straightforward. Rough edges
and holes are cleaned up, and the panel is dusted
off. No further drilling or similar preparation will
be needed, though if any holes have been missed it
is possible to make these later, taking great care
not to damage parts already fitted.

\
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By T. R. Huxley

Ferrite Aerial

When the ferrite rod has been fitted to the
receiver, a little confusion may arise in wiring it
correctly. This can be prevented by soldering
colour coded leads to the various tags, in advance.
Very thin coloured flex is satisfactory for this
purpose, and can be obtained in the required
colours. Alternatively the leads can be marked
with pieces of coloured sleeving, or with temporary
paper tags, or any other convenient system.

mounting in its case.

Fig. 6 shows the aerial connections. Each
winding is so placed on the rod that its tagged end
is outwards, as in Fig. 6. The M.W. winding has
one tag bent up, to identify the end of the tuned
section. This is coded white, and goes to TC3 and
the wavechange switch. The next tag (clockwise) is
the beginning of the coupling winding, and goes
to Cl1, being coded black. The orange tag is_the
end of this winding. and goes to the L.W. tap. The
final tag on the M.W. portion goes to the tuning
condenser VC1 and TCI1, this lecad being marked
green.

The chassis complete and connected to the loudspeaker, ready for

With the L.W. section, the unused tag identifies
the connections. Viewing the coil from its tagged
end, the next tag clockwisc also has a white lead,
for TC3 and the wavechunge switch. Next is the
tapping. connected to the orange lead, as already
mentioned. Finally, a red lead provides a connec-
tion for the * carthed ” end of the L.W. winding.

After soldering about 6in. of thin flex to cach
tag. to agree with Fig. 6, the aerial is put aside, as
it is not wired until last. The wires can then be
cut down to suitable lengths, but left a trifle slack,
so that the windings can be moved along the rod.

Fitting Components

The three intermediate fre-
quency transformers are inserted
as in Figs. 2 and 4, taking care to
use the hlue spot transformer for
IFT3. The oscillator coil will - fit
in either of two positions, but one
position is wrong, and a coloured
spot identifies pins 1 and 6. This
spot must therefore be towards
the ferrite rod. Bend the can tags
out slightly, to hold the IFT’s and
oscillator coil in position.

The tuning condenser is fitted
as in Fig. 2, tags being placed
under two bolts, as in Fig. 4.

These three  bolts must he

very short, or have extra
washers, to avoid shorting or damaging the
condenscr.

Insert the driver and output transformer leads
so that they emerge as in Fig. 4. “Durofix” or a
similar adhesive will hold these items to the panel.
It may prove necessary to reverse the two output
transformer secondary connections. This always
arises in circuits with negative feedback.

The volume control is held with an 8B.A. %in.
countersunk-headed bolt. the nut being near the
tuning condenscr (Fig. 2). The control tags are
bent flat, so that leads may be soldered to them.
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The slide switch is held by two 10B.A. iin.
countersunk-headed bolts. A tag is placed under
one nut, and trimmers TC1 and TC2 are soldered
to this, as in Fig. 2. A lead connects this tag to the
tuning condenser frame (via hole B).

Trimmer TC3 has one tag inserted through a
hole, this being wired to the positive line (via hole
D). All three trimmers are kept close against the
paxolin, to avoid obstructing the ferrite rod.

C17 is mounted by passing its appropriate ends
through the holes, A short piece of thin flex,
subsequently fitted with a battery clip, is soldered
to the negative tag. The positive tag merely
passes through the paxolin (hole K) to support the
condenser.

All other small parts are generally held by their
wire ends, and are added as wiring progresses.

B e e creAet e e e o e e e -

Transistors

All the transistor holes are placed so that they
are closely in line, for each transistor, with
increased spacing between base and collector. This
increased spacing agrees with the space between
leads, for TrS, Tr6 and Tr7. With transistors Tri,
Tr2, Tr3 and Tr4, a red spot identifies the collector
leads.

Transistors Tr2, Tr3, Tr4 and Tr5 each have an
emitter resistor, with a condenser in parallel. These
components are placed near the transistors. All
the transistors may thus be prepared as in Fig. 3;
Trl, Tr6 and Tr7 have all leads passing directly
through the paxolin. About }in. of Imm sleeving
is placed on the centre lead of each transistor, to
space it from the paxolin, and avoid shorts.

Transistors Tr2, Tr3, Tr4 and Tr5 are all pre-
pared in the same way. With Tr2, solder C6 and
RS closely together, cutting both leads of RS
short. Place insulation on the emitter and base
leads of the transistor. Bring the emitter lead up,
cut it to length, and solder it to the junction of C6
and RS, as in Fig. 3. Do not bend the emitter
lead immediately at the bottom of the transistor.
The two remaining transistor wires, and lead from

% o -

A view of the front of the chassis when nearing completion.

June, 1962

C6 and RS, are then inserted through the appro-
priate holes.

Tr3, Tr4 and TrS are added in exactly the same
manner. Cl4 and C16 are elctrolytics, and the
positive ends must go to the positive line. If the
0'1uF condensers C6 and C9 have a band, or one
end marked O.F., this denotes the outside foil
connection, and it should preferably be wired to
the positive line.

The few remaining leads in Fig. 2 may be added,
and this completes this side of the panel, except
for adding the aerial.

Remainder of Wiring

Fig. 4 shows the other side of the panel. All
the can tags and earth points can be connected
together first using 26s.w.g. tinned copper or

similar wire, and Imm sleeving. It
= is quite a good plan to use red
{ sleeving for all *earth™ (battery
positive) wiring, and black for all
negative line wiring, as this greatly
simplifies checking. Another
colour i1s used for other leads, if
this system is followed. One yard
each, of red, black and vyellow
sleeving will easily be more than
enough.

The large capacity condensers
are all electrolytics, and have
positive and negative ends, which
must be connected as shown. The
cans of these condensers are
negative. Other condensers, and
all resistors, may be wired in either
way round. Each resistor value
should be carefully checked as it
is inserted, because a mistake will
upset the working of the set.

Insulation

No bare leads or joints must
touch each other, or other parts.
This includes the cans of elec-
trolytic condensers, which can be
wrapped with tape if necessary. This particularly
applies to C15.

A careful check on work can be kept. if
desired, by inking over each part on the diagrams,
as it is added. and inking over each lead, as it is
soldered. There should then be little chance of
omitting anything.

Trimmer TC4 only requires inifial adjustment
on long waves, so it is placed as in Fig. 4, its leads
and a touch of adhesive holding it in position.

Transistor Leads

Transistor leads should not be overheated while
soldering. There is no need at all to cut these
leads as short as possible. All parts and wiring on
the right of the panel in Fig. 4 should be kept
down to the level of the body of the wavechange
switch, which will rest flush against the cabinet
front, To the left of the panel, around the loud-
speaker opening, the clearance is greater, for TC4,
Ci12 and Ct7.

The secondary ends of the output transformer,
marked ‘‘enamelled wires” in Fig. 4, should be
left temporarily disconnected.

(To be continued)
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sing your

By G. J. King

(Continued from page 70 of the May issue)

jHE D.C. or “static ” operating condition of
a wvalve or transistor circuit can specdily be
determincd simply by making a voltage mecasure-
ment across the cathode or emitter resistor, as
shown by Test 1 in Figs. 6(a) and 6(b). The fact
that a voltage is rccorded indicates conclusively
that current is flowing in the resistor. and in the
case of the valve this is the total cathode current
due to the sum of the anode and screen currents—
or the anode current alone in a triode. In a tran-
sistor, it is due to the current in the collector and
base circuits.

Conditions

The value of the voltage is governed by two
factors: one. the current in the resistor and. two,
the value of the resistor. For example, a reading
of 10V across a |k resistor would reveal that the
current was 10mA (from Ohm’s law, where the
current in amperes is equal to the voltage divided
by the value of the resistor in ohms).

This measuring technique can be employed in
almost any current-carrying circuit, and allows the
current in the circuit to be assessed by measuring
the voltage across an associated resistor without
breaking the circuit. The alternative method, of

Signal
Input

4 Y
Cathode resistor

Fig. 6a (above)—Voltage and current tests in a valve
circuit,
Fig. 6b (right)—Tests in a transistor circuit.
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MULTIMETER

THE USE OF THE MULTIMETER
IN RADIO CONSTRUCTION
AND SERVICING

course, is to break the circuit and insert a milli-
ammeter, as shown by Test 2 in Figs 6(a) and
6(b).

In some cases, Test 1 is not sufficicntly accurate
owing to the shunting effect of the veltmeter, as
discussed in last month’s article. However. in
the cathode or emitter circuit, the resistor is of a
relatively low value in comparison with the
resistance of the meter, and there will thus be very
little error indeed.

Expected Voltages

At this point the value of the voltage to be
expected across the cathode or emitter resistor
should be considered. In a valve circuit, the
voltage may range from about 0-5 to 15 or more,
depending on the type of circuit. The voltages are
usually given in the service sheet or manual, and
if thcre were a marked deviation between what
they should be and what they actually measure,
this would indicate fairly conclusively that there
was trouble in the stage. A high reading would
mean that the valve was passing more current than
it should, while a low reading could indicate a low
emission valve or an increase in value of a resistor
in the screen or anode feed circuits. R

In a transistorised circuit, the emitter voltage is
usually little more than 1 and may be even less
than that, depending on the stage and type of
transistor concerned. This shows the importance
of using a voltmeter with a full-scale deflection of
1V or 2:5V. A reading which is definitely above
normal could indicate excess collector leakage
current, since that current would flow in the
emitter resistor. Lack of base current would cause
a marked fall in the reading. while excessive base
current would cause a rise in the reading.

N

Battery —ve

Signat
Input R2

L

Emitter resistor

(0) Battery +ve
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Further Checks

It should be stressed, of course, that cathode and
emitter readings, whilst indicating the presence or
otherwise of a fault, do not show precisely where
the fault lies. Other follow-up checks are
necessary.

For example, if in the valve circuit, there were
zero cathode voltage and Cl were not short-
circuited, then a voltage measurement would be
made at the anode, as shown by Test 3 in Fig. 6(a)
and, if the reading were normal, it would be
followed by a voltage check at the screen grid—
Test 4, If there were no voltage at the anode—
yet the H.T. line voltage were normal—R1 would
be open-circuited, Similarly, R2 could be open-
circuited if zero -voltage were recorded at the
screen grid. There is also another possibility here,
and that is a short-circuit in the by-pass capacitor
C2. With the set switched off, this can be checked
by switching the multimeter to an “ chms " range.

Leaky Capacitors

In A.F. amplifier and output stages, the coupling
capacitor sometimes leaks and makes the control
grid slightly positive. This counteracts the bias
produced by the voltage drop across the cathode
resistor and, as a consequence, causes an increase
in anode current, which is reflected as an increase
in voltage across the cathode resistor.

A conclusive check if such trouble is suspected
is to check the cathode voltage with C3 (Fig. 6a)
disconnected from the control grid and then, while
observing the voltmeter, reconnect the capacitor.
Should this cause the cathode voltage to rise, the
capacitor has too great a leakage and should be
replaced.

In the transistorised circuit, follow-up checks
are shown by Tests 3 and 4, at the collector and
base respectively. The same reasoning as with the
valve circuit applies here also. R1 is the collector
load which. if open-circuited, would prevent any
emitter current, while resistors R2 and R3 form
the base-bias potential-divider. If R2 were open-
circuited, there would be no base current and very
little emitter current, while if R3 were open-
circuited, the base current might rise above the
normal value and cause on increase in emitter
current.

Meter Loading

Service sheets and manuals give anode and
screen voltages when taken with a certain meter
of specified sensitivity. If a different type of meter
or one with greater or lesser sensitivity were used,
then the voltages would be bound to differ from
those given in the manual. The amount of error
would depend on the difference between the
meters and the value of the resistance connected
to the point where the measurement is made.

For example, R2 in Fig. 6(a) may be in the
region of 220,000, and if a meter with a sensi-
tivity of, say, 2,000Q/V were used on the 100V
range, R2 would be shunted with 200,000Q (the
meter resistance). Thus the actual voltage read
would be approximately half of that which is
present with the meter disconnected. A meter with
a greater sensitivity would read a greater voltage
and a meter of lower sensitivity would read a
smaller voltage,

June, 1962

However, if any meter is connected to the H.T.
line, the reading should be almost the same as
that given in the manual; say +5%. This is
because H.T. supplies have very low internal
resistances and will deliver even the current
required by a meter of quite low sensitivity with-
out the voltage dropping. These factors tend to
confuse the experimenter when comparing
voltage readings with those given in manuals, and
may well lead to incorrect diagnosis.

Fig. 7 (left)—When measuring current in an R.F.
circuit, the milliammeter should be connected at the
low-signal-potential side of the circuit, as shown. In
certain cases—to avoid instability—a by-pass
capacitor may be required, such as CI.
Fig. 8 (right)—Resistance measurements in complex
networks should be made with one side of the resistor
disconnected.

Current Measurements

It sometimes becomes necessary to measure
anode and screen currents in R.F. or signal stages.
The set should be switched off and the H.T. feed
circuit should be broken at the low signal
potential side so that a milliammeter may be
inserted, as shown in Fig. 7. Care should be taken
to ensure that the meter is connected the right way
round (positive to H.T. positive input and negative
to the actual circuit which is being fed), and that
the correct current range is selected. To be on the
safe side in the latter connection, a range higher
than the expected current should be selected
initially. The set should then be switched on.

As the valve warms up the meter deflection will
rise, and eventually settle at a steady value, If a
small deflection only is given on the selected range,
the set should be switched off and the multimeter
should be set to the next lower current range. The
aim should be to obtain a deflection a little beyond
the centre of the scale, where the most accurate
readings can be taken.

In R.F. circuits, instability may result due to the
meter leads. As this could cause an incorrect
current reading, a small (0-1uF) by-pass capacitor
should be connected between the negative side of
the circuit and chassis, as shown by Cl in Fig. 7.
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Ohmmeter Tests

Under no circumstances should an ohmmeter
be connected to a component with the set con-
nected to the power supply and switched on. In
some cases it 1s possible to measure the value of
a resistor or the insulation of a capacitor without
removing the component from the circuit. For
example, R1 and R2 of Fig. 6(a) could be checked
in situ, as also could C2. C1 would require dis-
connecting because it is in parallel with the
cathode resistor.

In complex networks it often happens that one
component has shunted across it the resistance of
one or more other components, thereby making a
test in situ impossible. The same may apply to
capacitors. Thus, if a check in siru gives a reading
completely removed from that expected, the com-
ponent should be isolated and the test performed
again. [t is necessary to disconnect only one side
of the component under measurement, as shown
in Fig. 8.

In transistor circuits, forward current
transistor junctions may
occur with the ohmmeter

in the

connected round ong T+
way, while a very smail

reverse current would

then flow with the test = R

Jeads  reversed.  This =

latter connection would
give less error when per-
forming measurements
in situ in transistor sets.

Capacitor Checks

An ohmmeter can give
a reasonable indication

Fig. 9—Two methods of

measuring A.C. (signal) out-

put voltage. The capacitor

C should have a value of
O-1uF.
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of the quality of a capacitor. For example, if the
leads of the ohmmeter are connected across an
electrolytic capacitor one way round, the capacitor
will acquire a small charge from the ohmmeter
battery. There will be a deflection on the meter
which will quickly reduce almost to read * infinite
resistance ”, as the capacitor charges. Now, if the
test leads are reversed, the charge will flow out of
the capacitor and there will be a tendency for it to
re-charge in the opposite polarity. This will
produce a definite kick on the pointer, thereby
indicating that the component is, as least, still use-
ful.

The lowest resistance range should be used on
electrolytics, while higher ranges are more
suitable for checking smaller paper units. By
adopting the procedure detailed, even an 0-01uF
capacitor should give a small kick on a high
“ohms” range. If a permanent reading is
obtained, then, of course, the component is useless.

Output and Power Measurements

The A.C. voltage ranges are also useful for
checking A.F. signals and power—in addition to
heater and A.C. power checks as detailed last
month. By connecting the meter across the loud-
speaker or, preferably, across a resistor used in
place of the loudspeaker having a value equal to
the impedance of the loudspeaker (R in Fig. 9), a
small A.C. voltage will be recorded, the value of
which varies with the sound signal.

The A.F. power across the load R is equal to
the square of the voltage recorded divided by the
value of the resistor R in ohms. Thus, if a read-
ing of 2V A.C. is recorded on a peak and R is
49, the power of the peak is 1W.

A greater deflection is possible by connecting
the meter between the anode of the output valve
and chassis, via a capacitor (C in Fig. 9). A peak
reading of about 50V A.C. is possible, depending
on the power of the output stage. It is difficult
to measure power output by this method, however,
but it is useful as an output meter when making
adjustments to the receiver’s alignment.

The P.W. Everest Tuner

(Continued from page 119)

Bifilar-Winding Connections

As before, the ends of the coils are shortened
to about 2in., bared for $in. and tinned with
solder—the ends of the enamelled wire will have
to be scraped lightly. Five connecting wires are
required for this transformer as shown in Fig. 10,
and the coil wires should be connected as shown.
Note that the two outer wires of the bifilar
winding are connected together to form the
secondary centre-tap connection. If there is any
doubt as to which two to connect together, check
that when two are joined. the two coils of the
bifilar winding are effectively in series. The 10pF
and SOpF condensers may now be soldered in
position and the screening can placed over the
coil. The meter may be used to check for con-
tinvity of the windings and for lack of short cir-
cuits to the can.

Although complete winding details have been

given for the L.F. transformers, commercial trans-
formers may be purchased and used in their place
if desired. For IFT1 and IFT2, standard 10.7Mc/s
F.M. L.F. transformers may be used, and for IFT3.
a standard 10.7Mc/s Foster-Seeley discriminator
transformer. Coils L1, L2 and L3 are easy to make
and substitution of other coils is not to be recom
mended.

Underchassis Screens

Next, the underchassis screens may be cut out.
drilled, and bent to shape—note that the one in
Fig. 11 differs slightly from that indicated on the
Blueprint. The alteration has been made to give
increased screening between the oscillator circuit
and the R.F. stage.

All required components may now be bolted to
the chassis, taking care to include soldering tags
under fixing bolts where indicated in the wiring
diagram (Fig. 2) on the Blueprint. Wiring should
follow the Blueprint wherever possible since the
layout has been carefully designed for maximum

efficiency. (To be continued)
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Short-wave Listeners’ Log

jT is very easy indeed to set up a short-wave
listening station, and much interest can be
! obtained from one. Simple equipment serves quite
* well, when used in such a way as to give best

' results.

The receiver is naturally essential. A receiver
tuning all bands from about 14 to 170m (21 to
1'8Mc/s) will prove to be very satisfactory, though
a more restricted coverage will also bring in many
interesting transmissions, For home construction,
simple 1, 2 and 3-valvers are capable of astonish-
. ing range, and are easily built, or an ordinary
domestic set, with S.W. bands, may be utilised.
There are, of course. specially sensitive and
selective receivers designed for such purposes, and
termed * communications ™ reccivers, but many
S.W. listeners commence activity with small sets.

For general listening, an all-band aerial will be
needed, and it can be any of the types previously
described here. Many S.W. listeners spend a lot
of operating time on a particular band, such as
the long distance 14Mc/s and 21Mc/s bands. In
such cases, it is a good plan to have a second
aerial, designed for optimum results on the chosen
band. This might be a dipole. made as previously
described. A 2-way switch will allow selection of
either aerial.

Provision for using either phones or speaker
may be required, especially with a fairly small
receiver, or to avoid disturbing other persons.
The normal receiver speaker .can be silenced by
having an on/off switch in one lead from the out-
put transformer to the speaker speech coil. With
battery sets, high impedance phones can be con-
nected across the transformer primary. A switch
giving easy choice of phones or speaker is handy.
With mains sets, the phones must be isolated by
a coupling transformer, or 750VW condensers.
Weak transmissions can give ample phone volume,
~ while being almost inaudible with a speaker. It
may be convenient to fit a jack with extra con-
tacts, so that plugging in the phones automatically
silences the speaker.

A log book of results will be useful. This can
include wavelength or frequency of stations heard,
time, signal strength, aerials used, and other in-
formation. If 300 is divided by any wavelength
in metres, this will give the frequency in Mc/s.
Each S.W. band has a period of maximum cover-
age of various parts of the world, as previously
described.

Some S.W. listeners collect QSL cards. These

are acknowledgements of reception reports,
obtained from transmitting stations. Some
listeners have “SWL” cards printed for this

purpose. These have spaces to fill in frequency,
time, signal strength, type of receiver and aerial,
etc. They can be filled up from information noted
in the station log book.

Some means of checking frequency is often use~
ful. This can be a signal generator, crystal fre-
quency standard, absorption meter, or similar
device. A simple wavemeter, of moderate
accuracy, is very handy indeed for locating the

various bands on home-built receivers. More
elaborate equipment, such as a crystal marker,
will allow frequencies to be read off with great
accuracy. Some other test gear and similar equip-
ment will probably be added from time to time.

Quite a number of S.W. listeners read Morse, to
increase the scope of operation, and with a view
to having their own transmitting licence one day.
But even without a knowledge of Morse, there will
always be stations of interest audible, on some
bands, at any hour.

How to make A.C. AMMETERS

(Continued from page 121)

A piece of relatively thin paper should now be
cut to the correct size and shape, and glued care-
fully over the existing scale. The author has found
the type of rubber-plastic solution used for gluing
lino or Formica sheeting on to plywood to be
the most ideal glue for this purpose. It allows a
neat uniform film to be applied, which is not easily
possible with other adhesives. Scales glued on with
ccllulose glues, especially when of paper, as here,
tend to have uneven bumps which could contact
the pointer, and at least spoil the appearance. This
trouble is not experienced with rubber solution. A
few streaks should be squeezed out of the tube on
to the middle of the new paper scalepiece, which
is lying on a sheet of paper. These streaks are then
smudged into a thin even film with the finger,
taking good care to overlap over all edges on to
the surrounding sheet of paper. No film of glue
is applied to the metal meter scaleplate. The paper
piece is then carefully positioned on to the scale
plate, another new sheet of paper laid over the top,
and fixture ensured by means of pressure from the
fingers.

The choice of paper used for this new glued-on
scale should have been such that the original scale
is just still legible through the glued-on paper. The
author finds normal typing paper in every way
satisfactory for this purpose. As soon as the glue
has dried fully, the scale 0 to 10 may be marked
on, using the corresponding reference points deter-
mined above, on the still faintly visible origipal
scale. The scale-arc should then also be traced
through. For all this marking, a good blue-black
ink, or preferably Indian ink, should be used. The
contrast is then so great that the faint scale show-
ing through the paper is virtually invisible.

The scaleplate should then be replaced on the
meter, taking great care not to damage the pointer.
The casing should be closed by replacing the grub-
screws, and the calibration is finished.

This methed of providing a meter with a new
scale, here just described in detail, is used by the
author whenever he needs to carry out such work
—which is 1n fact with practically every meter he
uses, as the original scale on a surplus meter is
seldom usable as it stands.
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Units. Contemporary

speaker.

BARGAIN PRICE

and reproduction.
BARGAIN PRICE

FULL \ATI

Send for lea ﬂr’t

SPECIAL BARGAIN OFFER! .
RECORD PLAYER KITS

AUFO CHHANGER KIT—Comprisine three
styled
2 valve, 2 wart amp. and 7 x 4in. quality
Var‘able tone and Vo.ume Con-
trols with ieedback circuit and B.3.R. 4-
speed 12 Record Mixer, Auto Changer Unit

£12.10s. ony
Cabinet Size: 17 x 134 x d¢ :ns, 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 Stvled Cabinet.
Size: 131 x 13 x 6 'ns. with splendid volume

£8.19.6 onwv

ALL UNITS READY WIRED, SIMPLE
SCREWDRIVER ASSEMBLY ONLY

\(Tl(l\ REFUND
4 Nl
Fu[l dptmlc-—'id stamp.

Vaive line-up:
ELB4 EMul

Three Waveband and
Cabinet—

Am/IM ¥
tuning ail cons.

Station Lalugs.
operation.

Aligned

124 x <m. EMLL

ECC85
EZo0.

Lonx 1,000-2,000 nu., VHEFM &8-95 Mcls.
Luning insert with permeability tuning on FM and combined
translortuers, 460 Ke/s and 10.7 Mc/s.
Latest cyremtry including AV and Neg. Feed-
hack. Three watt itput.
very hieh standard. Chass
Hluminated class diai 11} x
Goid on brown bacsground.

Complete with 4 Knobs—walnut or ivory to choice. Indoor FM Acrial, 3/6 extra,
“Three ohm P.M. speaker oniy required.
Fidelity 35/-.

VALVE AM/FM RADIOGRAM CHASSIS
ECHSl  EF8  EHBCoU P

Med. 200-500 m.,
Philips Continentai

Switched Gram position.

Dust core

nativity and repreduction are ol a
ze 13} x 6tin, Hewht 7hm. Edud
din. Vertical pointer. Horizontal
AL, 2007250 v,

£13.10.0 Carr. & ins., 7'6.

and tested ready for usc

Recommended quality spcakers 10in. Rola.(Heavy Duty), 30/-.
Sin. Rola or Elac (heavy dnty), 25/-, p. & p. 2/6.

Carr. 5/-
Garrard 4 5.P.

Collaro “Junior”

Singie l'l,nvr\ Carr. 8/b
Garrard TA Mk. 2£7.18. 6

BARGAINS 4-SPEED PLAYER UNITS Deslzner-appmv‘ed kits of
" apr. 5/ |parts:

£6.10 Cotlors hangar R FAITE 5 s, 4 valves. 20/,

BsR UAM o g710.0 | NI EG 5 vagven, aT6.

Garrard “Auto-slim™ £8.12.6 | Jyya £13.19.6. 4 valves.

B.S.R. Latest TU12
E.M.l. Junior ‘985" 89,

JASON FM TUNER UNITS

75/
7918 Garrard Model A Transcripé 39016
18 tion Unit. £18.18.6. carr. 76 | (¢ JASON FM HAND-

SPECIAL BARGAIN OFFER

“E g 1"

< ueing
TRANSISTOR Tansiiorn,
RADIO KIT
MANUFACTURERES Now only

i BARRIER
SLASHED—A fur-
ther buik purchase

of this pepular Kit enahles us to pars on latest
price reduction direct to Consatructor.

£6.19.6

Complete Kt carr. 2/6

3 latest

Kit ir a

modern, sensitive, quality Receiver with all latest circnit features and is
complete with 7 x 3%in. 8peaker (3 ochms), and all circmit and assemnbly in-

structions.

Cantemporary twn-tane Cabinets §

6 BVA Transistors and Germ.
L. {W. Ferrite Aerial and Car Radio Coupling.
tive tilt dial and 8low Motion Drive with

Diode. Printed Cct. Med. and
300 MW Output.,  Attrac-
“Clear Vu' Tuning Knob, etc.
A37m. available 25/- extra.

RECORDING TAPE—Special Cffer

Famous Amcerican Columbia (€CB%) Premier Quaiity

Tape at

NEW REDUCED PRICES, A gonuine recommended Quality

Tape—TRY IT!
with leader and stop foils,

Brand new, boxed and fully guaranteed. Fitted

BOOK, £/6. 48 hr A]ignment
Service 7/6. P. & P. 2/6.

RECORD '1Iz\ ("\é\ l-lé/l T (i‘gnteirép p?ﬁ)
X in - X in =

PLAYER 12 x 24in. 4/-, 18 x 2din. 6/-. ete.

CABINETS speaker Fret — Expanded

bronze anodised metal 8x8in.
/3, 12 X 8Bin. 3/-, 12 x 12in. 4/6.

abinet g 12 x 16in. 6/=, 24 x 12in. B/,
Price 36 x 12in. 13/6. etc., etc.
£3.3.0 Electrolytics All Typea New Stoock
TUBULAR CAN TYPES
Carr. & 25/25V 1/9 ] 8+8/450V 48
Ins. 5/=. 50712V 1/8 | 8+16/450V _ 5/
50NV 2/- | 324-32/278V 4/6
100/25V 2/- | 5~450/350V 8/6
Contemporary style, rexine covered x/450V 2/3 | 60+250/
cabinet in mottled red and white 16/450v 3/8 075V 12/8
polka dot. Size 18k x 13¢ x ht. 16+16/45V  5/8 | 100+ 200/
8lin., fitted with all accessories 32 32/450V 6/6 275V 12/8

including baffe board and anodised

metal fret. 'nlpﬁace avaxdlable lolr all  Transistor Components
modern amplifiers and autochan- .. 3
gers, etc. Uncut record player M},%z&; d]al s—465  Kefs.

mountinz board 14 x 13in. supplied.

. 516
Osc. Coil—M/W, 9/16in. dia. 5/3
2.WATT AMPLIFIER 519

Osc. Coil—M. & L.W.

py ) 5/
VALV Midget Drive Trans. 3:5:1 * 6/8

S andard Long Play Double Piay Twin stag eg.
5in. 13- 9001t. 17/6 1.2001t. 31/6 ,g;g;g;,g%%gggﬁgo‘;'gg;ym;%? g% Midget O/Put Trans. P.P. to
51in. S0t 16/- 1,2001t. 19/6 1,800ft. 37/6 250 v. With ':nobs, etc.. ready wired 30hms. 6/8.
7in, 1.2007t. 21/- 1.8001t. 28/6 2.4001t. 4%/6 to At above cabinet, £2.17.6 Ferrite Aerial M. & L.W.,; Car
\I"FF()EI&\IID = {lr((iekllli 6. on each addmgé\al ri% P& P. P.&P. - ?%riatl coil( 9/3cl Midget
- 4 3in. mirs, Tape 225ft 9 YN » lee ondensers—! 8
Plasfic Tape Reeis Bin. 173, Sin. o<, 3tin." gr-! Tin.’ 3 6ir. Spicr. & Trans., 22/-. P. & P. 2 Type 1 mfd-50mfd ea. 1/9,
Plastic Spool Containers .. 5in. 1/6. 5tin. #/- Tin. 2/3 Condeneera—sSilver Mica. All 100 mfd. 2/-: 12V w
values, 2DF to 1,000pF, 8d. each. ;;(?m{)%';r;fgsw_ ?é.‘%mlf_o.oz%gfg_
BSR TAPE REcORDER Ditto. Ceramics 9d. (;I‘ ub. 1/3: *5 mid, 1/6.
5"(01‘7 T. %CO ﬁégovvo'm}) {nfo*otzlj Tuning  Condensers—JB*00"
KIT £16.10s. L S M e 1/6- 208 pF +176pF 88, With Trim-
05 17 - mers §/6. Single 365pF 7/6, Sub
Latest 5-valve circuit  based on ”l‘dl S/30 min. {in. J.B. Dile min. ‘0003 or
Mullard’s design. Magic eye and tone 8? 6003 000 F Too opF -0005 71-.
controls. Printed Circuit. Nadio and 1(‘)0' P 'J] 9100 1}4:500 I-‘ "d' sSpealers P.M.—2in. Plessey
Mike inpats. A sensitive, quality 575 DF 9602) e 1/(13 ‘“Nf’ mlrl-—' 75 ohms 15/86. "ﬂn- Continental
recorder at special Unit Kit orices, F”ﬁ l? lgp- 10 "h _l‘o‘me’ﬂ_ 8 ohms 13/8, 24n. E.M.IL
Ampu. Kit 90/~ || BSR MONARDECK o 0y and AW 5., twad, | S.onms 17/6. T x tin. Plessey
alses RIS TAPE JNIT {Midget ‘i enmodsl rating) 35 ohms, 238,
Power Pack 38/6 .10.0 WG W B CHistab 105, Lar Plug Phones—Min. Con-
rend 3d. stamp for full detax] Hand- W 5‘1 W !“ 5% W 9 tinental tvpe. 3ft. lead, jack
book, circumt and instructions 2/6 i°/ “: o 4 d. g o0 plug and socket. High Imp. 8/~
= 1/6. Low Imp. 7/8.
3 0P p P q
A O e [Vatume Controi—5K-2 Meg- o FRANSISTOR BARGAINS
22;;»23g '8 3g-40g. 5/9. |onms, 3in. Spindles Morgan- Guaranteed Brand New—BVA 1st Grade
Other gauges quoted for. 1te Midget TYDEL(%(‘:‘IHO dlﬁ?’}v pecss o OC44  10/6 874 9/6
Swealsers P.M—3 ohms 2iin. [Guar. 1 vear. .00 OF PCFa0 9/6 OC45 916 GET114 6/6
Elac. 17/6.3:in. Goodmans 18/6. |ratios less Sw. 3= DE. 2. P 1o ocsl w8 ocia 76
sin. Rola 17/6. 6in. Elac 18/5. [4/3. Twin Stereo iess pCLR4 1278 2/0C81 15/6 OC70  5/8
7 x 4in. Goodmans, 18/6. 8in. |H/F. DD Sw. /- pLAL 13j6 XA02 10/- ocil 6/
Rowa 20/-, 10:in. R. x A, 25/- pLse /g XAL0L 9/6 C78 716
10 x 6in. Goodmans 25/-. E.M.L. 4y/yy¥ Resistors 25 ohms to PLA3 10/ XB103 /6 GEX34 2/9
Tweeter 29/3. 10k Y5w 173, 10W 176, 15W 21~ pYs2 12/ XCIO1  8/6 A0 2/
Ersin Multicore Solder 60/40 proser TV Pots, W/ 25 ohms rysi 9/6 873 9/~ OA81 2/9
3. per vard. 'lb. 2/6. cte. 50 K 3/-. 50 K-2 Meg. (Carbon) Pis2 78 Special offer: One OCH4, two
COAX 80 01N CAnly, | <™ Lt g Cas: 21/8.

High grade low loss Celiular
air spaced Polyvthene—iin.
diameter. Stranded cond.
Famous mfrs. Now only §d.
per vard, Bargain Prices—
special Lengths—
20 yds. 9/-, P. & P. 1/6,

40 yds, 17/6 P. & P. 2/-,

80 yds. 25/-. P. & P. 3/-,
Coax Plugs 1/-. Sockets 1/-,
Couplers1/3.0utlet Boxes 4/6.
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MINISETS LTD.

Hatherley Mews

London EI7

6-STAGE PORTABLE TRANSISTOR RADIO

Y All parts including transistors direct from manufacturers
Y Pre-assembled circuit board ensuring ease of construction
Y% Full medium-wave coverage
% After-sales service
Y Attractive two-tone case

9 x 6 x 4in.
% Push-pull output, 350

milliwatts

Y 5in. high flux speaker
Y Built-in Ferrite Rod aerial.
No external aerial or
earth required
* High performance, many
stations received on test
Can be P.P.
built for £5‘4‘0 31
Or with long-wave 8!- extra.
Full instructions 176 (Free with order).

Y Pre-assembled circuit board, ensuring easy construction
Y% Full medium-wave cover-
age =
Y Attractive case 53 x 3 x CEECFER
A EaxmmuaEEE ROl
din. BN -
Y All components including [P

3-TRANSISTOR RADIO (plus 2 cioges)

Total building 70/‘ P.P. 2/6

transistors are brand new
and direct from manu-
facturers

Ferrite Rod aerial coil, no
external aerial or earth
required

Y 24in. high flux speaker direct from manufacturer
% After-sales service

o
ExmaEE

immswmEEEEE)
=)

*

Send 16 for instructions, circuit and price list

6-STAGE TRANSISTOR
POCKET PORTABLE

Can be £4. I 9. P.P,

built for 26
* Completely self contained,

noaerial or earth required

Y Push-pull  output, 250
milliwatts

Y% 3in. high flux speaker

Y% Pre-assembled circuit
board with simple in-
structions ensuring easy
construction

% High Q Ferrite Rod
Aerial

% After-sales service

Can be supplied with long-wave 6/- extra.

Full instructions, price list 116 (Free with order).

2-TRANSISTOR RADIO

ideal for personal listening
Y Built-in Ferrite aerial
Y Sensitive earpiece

Y% All  parts including
transistors direct from
manufacturers

Y% Pre-assembled circuit
board and  easy-to-
folilow instructions

% After-sales service

(plus 2 diodes)

Y Can be - P.P.
built for 50/ 2/
Full instructions, etc., 16

{Free with order}.

TRANSISTORS AND DIODES
ocsl, 3776, set.

OC73  16/-OC75 8/- OCP71 25/- OA79  3/9 Red Components Price List: Coil Set (Osc. and 3 I.F.’s),
Transistors OC77  12/- Matched Prs. OAS8I 216 Spot 36 |22/-; Driver Transformer, Type PW/DT, 8/3;
OC35 18- 0C78 8/.2xOQC7216/- OA8S 3/- White Output Transformer, Type PW/OT, 8/-; Ferrite
OC36 2116 OC8I 8/-2xOC7816/- OA9I 3/- Spot §/- |Rod Aerial, Type PW/FR, 8'6; Printed Circuit
OC44 6/-OC84  8/6 Diodes OAS%5 3/6 GEX34 3/- Board, 7/6; 2 Gang Capacitor, Type "00", 12/6;
OC4S 6'-OCI70 916 OAS 6/~ Sundry types G"X35  3/-|Volume Control, Type V.C. 1545, 8/-; Switch,
OC70 6/6 OCI71 106 OAIQ 8/- PXAI102 4/- XD20| /- 1376; Hardware (Screws, nuts, washers, spacers,
ocC7I §/-0C201 31/- OA70 3/« GEC S| battery clips, cable cradles, cabie studs, cable
0C72 8/- 0C202 26/- OA73 3/- Audio 36 strapping), 4/-; Transistors Type YC (Set of 6).

A set of Transistors comprising | OC44, 2 OC45, | OC8ID,

PRACTICAL WIRELESS POCKET. TRAN-
SISTOR SUPERHET. The New Version in
a re-designed Cabinet .with Carrying Strap.

Xtal Diode’ Type GD9, 43/.;

1962

send I/~ in stamps for

Our 1962 Catalogue is now available. Please
your copy. Trade

Speaker: Case, 12/6; Capacitors, 15/-; Resistors,
§/-; Trimmers, Type MT31/4A (3 required), 3'9,
Constructional Leaflet and “Blown-up” Circuit

Catalogue also available for which, please :
CATALOGUE attach your business letter: heading. £D|7a%;azr.1 PRICE FOR THE COMPLETE KIT
RETALERECTIFIERS MICROPHONES Acos Mic. 40, 1976

Battery Charger Types |2-volt.
2 amp. 7/<; 3 amp. 10/-; 4 amp.
1276; 5 amp. 14/6.
AUTOMATIC RECORD
CHANGERS
BSR Monarch UAI4 £6.19.6.
Coltaro C60 Studio  £7.19.6.
Garrard Autoslim £8.19.6.
SINGLE RECORD
PLAYERS
E.M.l. 4-speed with pick-up
4.9.6.
BSR Monarch GUs  £4.19.6.

All components
for
Practical Wireless
‘“ REGENCY ”’
and
“INTERNATIONAL
SHORT WAVE TWO”
in stock, send for detailed
price list.

Acos Mic. 39/1; Stick Type
32/6.

Table Stand for above, 7/6.
Floor Stand Adaptor, 12/6,
TSL Type MI Dual Impe-
dance Microphone with
High (50,000 ohms) or Low
(200 ohms), Matching, 84/-,

TSL  Stick
M X3, 35/-.

Microphone

Acos Mic. 45, 29/6.
Microphone Model
45/-,

Table Stand to suit above,
1276,

RECORD PLAYER CASES
Baseboard cut suitable for a
BSR UAI4, available in red,
turquoise, grey, and black/
yellow, 63/~ each. Amplifier
and Loudspeaker to suit
above, 65/-,

BM3,

-RADIO SUPPLY CO.

-

s =2 | 1 AN

LI

e i —{ -
130 LEEDS TERRACE
WINTOUN STREET

376.

LEEDS 7

TERMS: Cash with Order or C.0.D.
Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel
Post charges 2/-,
sufficient postage with your order.
Minimum C.0.D. fees and postage
These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue. Perso-
nal shoppers 9 a.m. to 5 p.m. Mon. to
Friday, Saturday 10 a.m. to | p.m.

Please include

www americanradiohistorv. com
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FAULTS IN VHF/F.M.

RECEIVERS

(Continued from page 62 of the

p May issue)
REVIOUS articles in this series have dealt

with the installation of receivers, VHF tuners,
combined receivers (both valve and transistorised),
circuit techniques, and general faults relating to
the circuits described. In this, concluding. article
we shall be looking at some fairly common
troubles which occur in both F.M.-only and
A.M./F.M. models, but which are often persistent
and difficult to cure.

One such trouble is station drift and. although
rclatively common, particularly in the older
models. its cause is not usually fully understood.
The symptom is well known: although a station
may be accurately tuned when the set is first
switched on. the tuning point drifts as the set
warms up. On F.M., detuning causes distortion
accompanicd by impaired A.M. limiting.

Ratio Detector

Most sets feature the popular ratio detector, the
circuit of which is given in Fig. 17. This gives an
audio output across the impedance of C1 (which
is the A.F. load) of a frequency equal to the rate
of change of the signal frequency and of an ampli-
tude proportional to the frequency deviation of
the signal.

This happens because of phase changes
associated with the tuned circuits of the ratio
detector transformer resulting from a change of
frequency. There are many good books describ-
ing the effect in great detail for those who are
interested.

Most F.M. detectors have two diodes like the
ratio detector, and are thus “ balanced” so far
as the signal is concerned.

This causes the response at the detector to be
rather like that in Fig. 18(b). Response A results
from one half of the circuit, while response B
results from the other half.

If the circuit is balanced, the nominal L.F. car-
rier will occur accurately in the centre between
the two responses, as shown by fc. Now, when
the signal is frequency-modulated, each deviation
from the resting frequency (fc) will give an audio
output. Maximum modulation in BBC trans-
missions is equal to a frequency deviation of
+75kc/s. This means that, on loud music, the
signal may deviate from fc by +75kc/s.

This will be all right on the curve shown, as the
signal will not deviate outside the limits of the
points marked *“ X . This part of the combined
curve is straight (linear), which means that there
will be very little distortion and extremely good
audio quality should be obtained.

Tuning Drift
What happens when the tuning drifts? This is
shown in Fig. 18(c) over a drift of about 50kc/s

7—SERVICING

By G. J. King

on the same curve. The range of maximum
modulation (between points “ X ") is still within
the linear part of the curve, so the reproduction
should be hardly impaired,

However, trouble starts when the drift is suffi-
cient to cause peaks of modulation to reach the
curved (non-lincar) portions of the response, and
this would happen should the carrier point fc
shift by about 75kc/s on the curve in Fig. 18(c).

In practice. one would not expect the local
oscillator to cause such a big drift, but drift does
occur, nevertheless. In the illustrations, we have

HT+
Voltage here is
sometimes used for AGC

c3
T

Ratio detector
transformer

LF signal DC.
In reading
due to[\ V
rectified
IF signal 2t

o0
77

Fig. 17—The basic circuit of a ratio detector, showing
the load across which a direct voltage is developed
due to the I.F. signals being rectified by the series-
connected diodes. Cl is the A.F. load, Rl a current-
limiting resistor, and R2 and C2 the de-emphasis
network. The pre-set resistor R4 facilitates a balance
adjustment for optimum A.M. limiting.

assumed that the bandwidth of the detector is
+200kc/s. This is an idcal value, but is rarely
found in commercial receivers for various reasons.
To achieve such a passband, the response of the
1.F. channel would have to be something like that
in Fig. 18(a). Most commercial sets can be aligned
to give a response of that kind, but only at the
expense of gain.

Most sets are aligned with a passband of about
100kc/s. This is reasonable from the aspect of
quality of reproduction, but does not always pro-
vide sufficient tolerance for oscillator drift. Some
sets handled by the author had bandwidths of

www americanradiohistorv com
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only about 50kc/s and some
distorted I.F. response curve.

Limited Response

The overall I.F, response curve on a set with
a +100kc/s bandwidth is shown in Fig. 19(a).
This is quite a good curve since it has a fairly flat
top and, provided the ratio detector were correctly

Nominal carrier (fc)

-3dB

(a)

PRACTICAL WIRELESS

also had a very

June, 1962

balanced, the detector response would be some-
thing like the curve in Fig. 19(b).

This would

handle full modulation over the linear part of the
curve as long as the undeviated carrier were kept

Fig. I8—VHF[F.M. receiver charac-
teristics:

(a)—the ideal response curve for an
LF. amplifier, ]
(b)—the ideal response curve for a

ratio detector,

(c)—the effect of tuning drift on

curve (b).
—200kefs fc H200kc/s
BN\ Shitt due to
tuning driftl\‘l' 2
| L
1 /X Pl
| ! ]
| (i
I 1
x| ®) . (@
i
A | |
I !
—200kc)s- fc +200kc/s —200kefs fc +200k¢/s

Fig. 19 (below)—With a narrow LF. bandwidth (a), and a linear
discriminator response (b) of only 100kc/s, tuning drift would cause
distortion when the signal frequency excursions reached the curved
parts of the discriminator characteristic—as at X—X.
An asymmetrical I.F. response (c) would give rise to lack of linearity in
the discriminator response (d).

/"

A

|
=100ke/s  fc  +H100kc/s
(a)

N

|
=100k¢/s fc  -HO0Okc/s
(e)

N~

A

X
50kc/s
v drift
—100ke/s fe +100ke/s

M\

—100k¢/s tc -+100ke/s

()
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fairly close to the centre of the linear part (at
point fc). A small deviation from this centre, how-
ever, would cause the signal to enter the curved
part of the response and result in severe distortion.

A drift of only 50kc/s would
cause the signal to traverse
between the points marked *“ X~
on the curve.

Clearly, then, the more limited
the overall response, the more
critical becomes the tuning. and
the more oscillator drift is
magnified. On a set with a band-
width less than 1!00kc/s. it is
virtually impossible to maintain
accurate tuning for any length
of time without automatic cor-
rection (AFC).

Distorted Response

A distorted response, which is
also limited in bandwidth, makes
results even worse, as revealed
by the curves in (¢) and (d) of
Fig. 19. In Fig. 19 (c) the top
of the L.F. response is far from
flat, and this is reflected into the
ratio detector response as severe
non-linearity between the two
responses. At a certain critical
tuning point it may be possible
to cause a signal with low-level
modulation to ride over a
reasonably linear portion of the
response with not too much dis-
tortion, but a small drift from
the critical point or an increase
in modulation level would result
in extremely poor quality.

Unlike A.M., F.M. produces
multiple sidebands which extend
up to about six times the
modulation frequency. Thus, if
the modulation frequency is,
say. l6kc/s, then the sidebands
would exterd wup to about
96ke/s. A fairly wide pass-band
is necessary, therefore, simply
from the sideband angle — to
avoid attenuation of the higher
audio frequencies.

Older Sets

With the advent of VHF/F.M.,
much of the country was in the
fringe of the service areas and
sets with the highest possible
gain were needed. As gain and
bandwidth are not compatible,
many early models were aligned
for extra high gain and reduced
bandwidth, and such adjustment
resulted in the problems des-
cribed in the foregoing text.

As VHEF/E.M. became
country-wide with the erection

(Continued on page 153)
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SURBITON PARK RADIO LTD

for POST HASTE—POST FREE SERVICE

JASON F.M. TUNER KITS

FMT1 Complete with valves .,..... . £6.17.6
Deposit 27/6 and 6 monthly . £118
FMT2 Cowplete less power. .. .. . 87178
Deposit 31/6 ani f monthly . £l4.4
FMT2 <omplete with power ., . £8.15.0
Deposit 39/~ and 6 monthly . £1.9.4
FMT3 Complete less power . £9.12.8
Deposit 38/6 and 6 monthly . £18.0
FMT3 C(omplete with power . . £12.00
Deposit 48/~ and 8 monthlv . . £1.8.86
Power Pack Kit ready drilled chassls, £2.12.8

The instruction book is inchuded in all’ the above kits, but othcrw:ce is 2/8
JTV/2 switched TV sound, powered ,
Deporit §0/- and 12 monthly ,
Mercury 2 as above less power ..
Deposit 43/- and 8 mnu(hl
The instruction book is again |mlu(led but other

F.M. TUNERS

ARMSTRONG RADIO CHASSIS

T4R VHT Tuner, self powered ., . £23.0.0

Deposit £4.12.0 and 12 mnmhl £1.13.8
ST/3 Mk, 2 AM/FM Tnner, powered . £28.10.0

Depasit £5.14.0 and 12 monthiy. . £2.18
AF208 AM/F '\l Radio chassis, bass and trcble controls, P.U npuLs,

Hingle ended output stage | . .. £28.15.0

Deposit £4.15.0 and 12 muulhl . £1.14.10
Juhiles Mk. 2 AM/FM Radio chassis with pu output stage,, £31.15.0

Deposit £6.7.0 and 12 MONLAIT .\ enrerensnnnnnn. £2.8.6
Stereo 55 AM/FM Radin chassis, single ended uutput stage, on

hoth channels. Heparate tone and volume, .. £33.15.0

Deposit £6,15.0 and F2 monthly £2.9.6
Stereo 12 Mk.2 AM/FM Radio chassis. Push-pullcn both channels,

sepe rate eontrols . £44.15. 0

Deposit £8.19.0 and 12 monthi 3.5.8

Individual leatlets giving fuli de. technical speclﬁu;tmn

available.

REQUIRED CHANNELS MUSTT%E}]{E?};ECIFIED FOR ALL SWITCHED

Transistor 2-wave band tuner kit, in attractive wooden

Argus
.. £7.10.0

case
Boolk 3/8.

Marriott Tape Heads, 4 track R/PB ancl erase with mounting

plate for Collaro Deck., .., .PAlK COMPLETE £4.4.0
List price for sct in £8.14.0,

2 Track R/PB only, with mounting bracket for Studio deck. Ideal
1OF third head DOSILION, 1 .sueuensssessosssnsessssnse  SLI6

MARTI

' BRECORDAKITS

‘We are able to affer for the first time, a proprietary range of Reeorders in kit or assembled form. This enables you to take advantage of mass production
techniques and prices, should you wnsh to assemble yourself. The components used arce the finest available, with BVA valves, and the decks are the latest

having all the improvementa B.8.R. and Collaro make from time to time, heads. cte.:

The amplitiers are packed in speclal cartons with instructions

which enable anyone to build. We are confident you will tind these Recorders very good value, they have been built up to a standard and not down to a price

CASIL  £9.8.0

£1.8.4

B.S.R. TD3 Monardeck, latest model 5%in. spools,, .
Hire pnrchase deposit £1.18.0 and 6 monthly,
Tape Amplifler for B.8.R. deck, printed circuit ready wired, mLh
ECCB3, ECLB2, EMS85 and KZS8L t‘omplete with all plugs.
sockets, panels, knobs, ete, The whole amplitier mounts on
to the deck, making a self-contained unit., ,CASH PRICE
Hire purchase deposit £1.14.0 and 6 monthly
Cabinet for above including 7 x 4in. speaker.
Total kit ag above.
Hire purchase deposi mon
The above recorder can be snpphcd t.omplctc wi
tapc assembled and tested for.,.,......CASH PRICE £25.0.0
Hire purchase deposit £5.0.0 and 12 monthly .
Collaro Studio Deck. Very latest model 3 speeds .
Hire purchasc deposit £2.10.0 and 3 manth. 00
Tape Amplifler for 3tndio Deck, with ready wired pi ed cireuit,
eontrol and input panels, mains and ontput trans., eorne
plete with knobs, plans, screws, etc., BI'S6, BECCR3, EMAL,
EZ81, 0A81 and 2 B1.84, 3 watts output. Magic eye, Ralio
and Mic. inputs. EX L{3 sockct. Tone control. Can be

Cabinet forabove including 9 x . speaker £5.5.0
tal kit as above,... £29.0.0
}lnrc purchase deposi £2.2.:

2 e Iy
We can aupply the above recunler, Lomplyle wth Lape an( iy
ina DE LUX cabinet, assembled for...... £85.0.0
THIS MA(‘lll\ll*‘ I8 LISTED 941 0.0 BY MAthB AI\D IS A YERY
GOOD BUY.
Hire mirchase deposit £7.0.0 and 12 monthly...oeeeess £2.11.4
Tape Pre-amplifier, for recording and playback, as above less
output stage, with power supplies.. o if.g.g
plug 4/6.

Hire purchase deposit $1.14.0 and 6
Microphone for the above recorders, Acos MIC 40,

Syrchrotape  3ir 600ft. 15/~ 5in.  900ft.
Finest 5iin.  850ft. 19/6 53in.  1200it.
Boxed 7in.  1200it. 22/6 7in.  1800ft. 32/6
Tape Recarder Speaker Cahinet, corner, 20 x 10in. High class finish
in two-tone tirey “Vynair”... . £215.0

£4.0.0

With 9 x 5in. high flux speaker ..
BM3 Crystal Microphone, with table stand, and onfoff switeh,

black and chrome finish, supplied complete with neck

band, and input lead. VERY GOOD VALUE .. £2.10.0
DX29 Dynnmic Moving Coil, with desk stand .. £3.10.0

used as an amplifier.,....... .COMPLETE CASH £11,11.0
Hire purchase deposit £2,7, 0'and B monthh ....... £1.5.6
GRAMOPHONE EQUIPMENT

B.S.R. UAI4 TOB/H cartridge.s,eeeciaisaaanss . £7.15.0
Hire purchase deposit £1,11.0 and h mnnthlv. . £14.0

Collaro C6( Autochanger “0" cartridge . £38.15.0
le(‘ purchase deposit £1.15.0 ane . £1.868
Garrard “Antoslim™ 67/2 cartridge. . . £9.34
ire purchase deposit £1.17.4 smd h mcmhlv . £1.7.8

Philips AG1016 Ncw semi-auto player....... . £14.386
Hire purchase £3.8.6 and 12 monthly. . £1.02

REGENCY
Resistors 2/8, Controle 8/-, Cond.neers 15/-, Knobs 2/6, Station dlal 5/8,
Jackson gang 8/~, Mullard 0C45 10/- each. OC7: Matched pair 18/-, 0A7TL
3/-. Battery 1/-. Wave change switch 2/6. Repanco TT49, TT45, TT 16, all
5/~ each, FR2 12/6, RFCL 2/8. 7 x dinch speaker 17/6. Groupboard 1/3.
Complete kit (less cabinet) £6.10.0.

TRANSISTORS
MULLARD HAVE REDUCEL 1HE PRICE OF MANY TYPES TO
0044 11/, OC45 10/~ OC70 8/8, OCT1 8/6, OLT72 8/-, OCT5 8/-, OUT6 8/
OU78 8-, OCH1 8/-. ABOVE ARE THEIR NEW LIST PRICES. WHY
BUY SURPLUS? MATCHED PAIRS ONLY. Mullart OC72 at 16/- pair.

— TRANSISTOR SUPERHET KITS —
“PRACTICAL WIRELESS” POCKET SUPERHET

Osmor Rod Aerial, 8/6, L.1%T.s and Ose. Coils, 22/-, Osmor Driver,
8/3. Osmor Outpnt, 8/-, Met transistors and drode, 48/~ -T.B. tang,
12/8. Trimmers, 1/3 ea. et condensers, 15/~ Sct realstorq, 5/~ Ardecnte
volnme control, 8/- Switch, 3/8. ¥peaker, 17/10, Hardware 4/-, Printed
clreuit, 7/6. N:w casc dmlaud knob, 12/6. Battery PP4, 2/-, Leaflet giving
full illustrated details, 1/6.

ALL THE ABOVE COMPONENTS IF PURCHASED AT ONE TIME, £8.10.0
Osmor undertake to align this receiver for 10/-. Modification kit, 10/-,

“WEYRAD”

WEYMOUTH RADIO 6 Transistor Superhet using the P50 coils, as they
advertise in this journal. P50/1AC Osc. Luil, 5/4. 1'50/2CC lst and ¥nd
1,b.T.5, 5/7 ea. P50/3CC 3rd LF.T,, 8/-. RA2ZW Rod Aerial, 12/6. LFDT4
Driver, 9/6 PCAL Printed Cirenit, 9/6. Instraction Book, 2/-. Set Resistors,
7/6. Vol. Controt D.P., 5/6, Set Condensers, 20/-. J.B. (--iug, 12/6. Beehive
‘Frimmers, 1/3 ea. \V/(, 3/6. Dial and Knob, 5/8, Battery PP11, 5/6. 0A8L
8/-. set MULLARD transistors, 53/6. Car Acrial Louplmg Coil, 1/-.

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Established over 30 Years
We pay all postage and insurance.

Telephone KIN 5549

All orders despatched same day.
Hours: 9 a.m.—6 p.m. (1 p.m. Wednesday) We do not close for lunch.

Money refund guaranteed
Open all day Saturday

www americanradiohistorv com
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MINIATURE DISTLER

Can  be bullt 2tin. moving
ELECTRIC MOTORS 3206 Fglrl“sggai(gra,
6 v. high speed (as used in Clarion Tape for Post 3/6 aerial. Med.

Recorder). Ideal for all electric models,
speedboats, railways, etc. Size 2iin.
long x lin. diameter.

TRANSISTOR POCKET RADIOS

THE “TORONTO 3"

Size 52 x 3 x 13in.

All components available separately.

manium diode Push-pull,
i milliwatts
{OPRIBO vl output. Five

The New “ALBERTA 5 Mk. Il
Now using printed circult and supplied
with miniature earphones for personal
listening at no extra cost.

transistors
and one diode,

and long wave.
Smart plast.ic
Case, 41 x 3} x
litn. overall.

rLasky's price 111 post 258
CAN BE Post
LASKY’'S CAR RADIO pull? For 59/6 3¢
All  components available separately

TRANSISTOR RECORD PLAYER

Can be Built for 59-1 9.6 Carr. free

6 v. operation. For all L.P. and stan-
dard records. All components avail-
able separately.

AMPLIFIER. 300 milliwatts push-
puil output using two OC71 and two
OC72 transistors. Fully assembled.
69/8. Knobs, 3/6 extra. P. & P. 2/6.

LOUDSPEAKER. 3 ohms 7 x d4in.
elliptical, matched to Amplifier, 25/-.

3-SPEED TURNTABLE. 6 v., com-
plete with t.f. crystal cart.rldxe and

i

12 v. operation. Transistor output.
Medium and long waves. Permeability
tuning. T.C.C. Prmted Circuit. Small
size, wlll fit an

CAN B BUIL’l (,()\IPI,FTL WITH
SPE f\l\FR FOR £9.18.8. Post 3/6,

Full details, circult diagram, 1/6 post free

® KAPURA Model U1 @
MULTI TEST METERS
FURTHER GREAT PURCHASE!

® Complete with test leads.

® Brand new, fully guaranteed.
Sensitivity: 1,000 ohms per volt A.C. and
D.C. l(angea. (A.C. and D.C.) 0-15-50-250~

1000 .C. current 0-100-500 Mja.
0-1 M/a. (Used at 0-10 v, range). Resls-
tance: 1-2000 ohms (centre 24 ohms).
100-200,000 ohms (centre 2.4 K.). Size:
5x3x2tin.

two sapphire styli. 79/6. 316,
CARRYING CASE. Smnrt two-t.one
finish. 17 x 14 x 5iin. 48/6. P. & P. /6.
Batteries extra.

Booklet 2/6 (refunded 1f you order). LASKY'S PRICE 38/6

CEmuge and Packing 5/-.

207 EDGWARE ROAD, LONDON, W.2.
Near Praed St, PADDINGTON 3271/2

3 HAM T ROAD, w.l.

SAVE ON COMPONENTS! Send for L L) (LS LD

the new edition of Lasky's 100-page Nearest Stn. Goodge St. MUSEUM 2605

Components Catalogue. Price 2/-,
st 6d. Latest 20-page Bargain Bul-
etin included free,

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P,W. Edgware Road.

N ] Y r Y
CABINETS & SAME DAY SERVICE
. NEW! TESTED! GUARANTEED!'!
-
Hl Fl EOUlPMENT SETS RS, 1S5, 1T4 384, 3v4, DAF‘91 DFQI DK91 DL92 DL94 Set 4 for 19/8
. DAY, DF96, DK$H6, DLIS . 4 for 27/6
We can supply any Cabinet
ification ||0A2  11/6 | 6L18  10/- | 30L15 11/- | EBL21 13/8 | EZ81  &/8 | U52 48
LopYRL s pesifce IAIGT 1)/- | 619 10 | 30B1o  14/6 | BOGH 18 | Kisc  Gp | U 4/8
7/6 | 6LD20 " 8/- | 3BA5 14/- | ECC81  b/- | KT4l 11/6 | U1 14/
IH5GT 9/ | 6PL 7/ GT '8/3 | ECC82 @/3 | KT44 "5/9 | UB1  19/-
INSGT 9/~ | 6P25 8/6 | 35Z4GT 5/ | ECC83 7/- | KT8l  9/8 [ UMl  16/6
1R5 8- | 6P 12/- T 8/3 | ECC84 8§ KT63 ., 6/86 | Usor  17/-
154 8/- | 6Q7G 8/- | BOCD6G 27/3 | ECC85 7/8 | MUl4 | 6/6 1 1-
iss 5/3 | 6QIGT  8i L6GT 8/ CF80  7/8 | N18 7/- | UABCB0 6/
1T4 3/6 | 6SLIGT b/9 | 85A2 11/ | ECF82 8/8 | PC9%5  10/- | UAF43 8/3
1U5 5/9 | 6SNTGT 4/9 | Azl /6 | ECH21 13/6 [ PC97  10/- | UB41  8/8
3A5 9/- | 6UAGT 9/9 | B36 718 | ECH3 “@/3 | PCC84 7/8 | UBC41 7/9
3Q4 7/-| 8V6G  4/8 | CL33 12/3 | ECH42 8/8 | PCC8Y ¢9/3 | UBFB0 8/3
384 8/- | 6V6GT - | DAC32 "9/~ | ECH8l 7/9 | PCF80 7/8 | UBF 8/-
V4 7)- | 6X4 /6 | DAFSl 5/3 | ECL80 7/6 | PCF82 8/- | UCC84 13/3
5U4G  4/8 | 6X5GT 4/ | DAF9 7/6 | ECL82 g/~ | PCF88 14/- | UG 218
5V4G  8/8 | 7BG §/- | DCCY  9/- | ECL88 15/~ | PCL82 9/~ | UCF80 14/8
5Y3GT 6/- | 7B7 7/6 | DF33  9/- | EF3® 4/6 | PCL83 10/6 | UCH31 13/6
524G 9/~ | TC5 7/6 | DF9L  3/6 | EF40 11/6 | PCL8¢ 10/- | UCH42 ~ 8/~
AL 3/9 | 7C6 76 | DF%8  7/8 | EF41  "7/9 | PCL85 1i0/6 | UCHBL 8/g
! 6AM6 3/ | 7HT 716 | DHI8 EF80  4/9 | PENA4 11/- | UCL82 8/
= i 6AQ5  8/- | 787 9/- | DITT /9 | EF85  4/9 | PEN36C "8/- | UC 13/3
“Grosvenor” £22.1.0 8AT6  6/9 | TY4 6/- | DH81 9/- | EFg8s 9/- | PL36 /6 | UF4l 7/
6BAS  5/9 | 12AT6 7/ | DK32 11/~ | EF89 7- | PIBL "9/ | UF42  b/6
This is only ohe examble 6BE6  5/9 [ 12AT7  5/- [ DK9l 8/- | EF9L 3/6 | PL82 7/- | UF89 7=
taken from our extensive 6BHS /9 | 12AU7 /3| DK92  7/6 | EFe2  3/9 | PL83 716 | UL4L 8/-
RS o olf Nen R e A AR 1
fully illustrated catalogue 6BW6 sﬁ 12K8GT 9/ L35  9/6 | EL42 9/- | PX% 8- | DRIC 8-
on: 6CD6G 27/3 | 12Q7GT 4/ L92  ¢/- | EL8¢  ¢/6 | PY32 11/8 | UY2l 13/
THE LARGEST RANGE OF CABINETS || 6F1 10/- | 12SN7GT 7/6 | DLo4  7/- | EM34 713 | PY 7./6 UYil @8
IN THE COUNTRY 6F6G @/ | 1223 10/6 | DL9  7/6 | EMBO  8/- | PYsl - | Uy 8/8
6F13  10/- | WF2  17/- | EABCS0 5/8 | EM31  8/- | PY82 /8 [ VP4B  9/8
Equipment is also our speciality. 6Fl14  10/- | L1 6/- | EAF42  8/8 | EMB4 /6 | P! 719 | vpdl 5/
SENDTODAY for a free copy of the Lewis || 623 10/- | 20P5  i4/8 | EB91 /9 | EYsl 8 | T4l 718 | VP1321 16/6
Radio cabinet catalogue—the most com- 6K7G 111 A6G 8/- | EBC33 b/~ EYH6 bli v22 713 | W78 4/9
prehenstve ever prepared. 6K7GT ~ 5i- | 25L6GT 7/9 | EBC41  8/- | Eze0  6/9 | U 12/- | Wit 3/9
8K8G  5/- | 2574G  8/6 | EBF80 8- | EzZdl 7/ u2s 9/3 | X8IM  9/-
di 6K8GT 9/- | 30F5 7/- | EBF89  8/9 | EZ80 U350 6/~ | 277 /e
radio Post 6d. per wvalve
‘ Any Pargel 1 a
. ny arce nsure
P.W.62) Chase Side, Southside,
'°°L‘°n‘;:n ’N et avaareses 24, COLBERG PLACE, STAMFORD HILL  Asainst Damage in
b LnJo . Any C.0.D. Parcel 3/~
LONDON, N.16 STA. 4587 ¥ OO Rira et ¥
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(Continued from page 150)

of main stations and translators, and as the
figure of merit of valves improved, so it has
been possible on later receivers to provide
sufficient gain coupled with adequate bandwidth.
Thus, more recent models are considerably less
prone to critical tuning and distortion than their
* vintage > counterparts.

Nevertheless, there are many thousands of
the older VHF/F.M. sets still in use, and a very
large percentage of these can be brought into line
with the new models by nothing more elaborate
than carcful realignment,

Simple Alignment Check

Many experimenters and service technicians
immediately concentrate attention on the oscillator
stability of the VHF tuner on a set which sutfers
badly from tuning drift. This is a good point but
rarely the cause of the trouble (or effect). All
VHF oscillators drift as they warm up. Much has
been done to reduce the effect by the use of
positive and ncgative temperature coefficient
capacitors arranged in critical proportion in the
oscillator tuned circuits. But drift still occurs in
a small way, and it is unlikely whether improve-
ment could be achieved by changing the positions
or coefficients of the capacitors. The designers

No Severe distortio No
response response
1 Low-level,
| distortion- tree
] output
1 - -'/ ,l- No- ——) ()
Por | ; 5
| | H
A f :
o X -t Y —-»: i 1 i
g
H | Equal to X
re———100kc/s—1
\ | Equal toY

|
Correct tuning point

Fig. 20— Judging the alignment of a F.M. set by tuning
through a station—see text.

spent a lot of time in the first place to reduce
drift by these means, so unskilled tampering with
the oscillator circuits of the tuner would probably
make matters even worse. In nearly all cases the
trouble is the inability of the I.F. passband to
cater for “ reasonable ” drift.

A rough assessment of
alignment of an F.M. set can be secured by
tuning the set over a station while observing
certain factors. Detuning either side of a trans-
mission will result in .bad Cdistortion, as we have
already seen, but if the distortion occurs the same
distance away from the station either side of the
correct tuning point it can be assumed that the
ratio detector response is reasonably symmetrical.

On low-level modulation, a distortion-free but
reduced output should be obtainable either side
of the correct tuning point — just before the
areas of heavy distortion (due to the signal riding
up and down only one half of the linear detector
response) as shown in Fig. 20. The distances from
the correct tuning point to the points of no
response either side should be equal, and the
distance between the correct tuning point and the

the bandwidth and .
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Fig. 21—The overall pass-band of the receiver can be

plotted by measuring the D.C. load voltage at the
ratio detector against the input infrequency.

point of no response one side should equal at
least 100kc/s for good quality and freedom from
excessive drift effects.

Use of a Signal Generator and Yoltmeter

As it is rather difficult to measure frequency
on the scale of an ordinary VHF/F.M. set a better
way is to plot the overall passband on graph paper
by measuring the voltage across the D.C. load of
the ratio detector at various spot frequencies
within the 1.F. passband—see Fig. 21. The volt-
meter is connected across the load as shown in
Fig. 17, and an unmodulated signal at the
nominal I.F. is injected into the mixer grid. The
signal input should be adjusted to give about 10V
on the meter (more is likely to overload the set
and bring in any other A.M. limiters that may be
in circuit), and the frequency should be adjusted
in steps of about 10kc/s either side of the nominal
1.F.

A curve such as that shown in Fig. 21 would
be ideal. Usually, however, it is either narrower
or asymmetrical, indicating that realignment is
necessary. In this event the set should be com-
pletely realigned in accordance with the service
sheet or manual. The best idea, of course, is to
use an oscilloscope and wobbulator so as to obtain
a display of the response on the screen of the
CRT. The cores of the LF. transformers may
then be adjusted, while observing the response, to
secure the required passband and symmetry. Such
alignment procedures have been deait with in
past pages of this magazine. ]

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION .. .. .. I9
Every Month

PRACTICAL MECHANICS .. .. .. 16
Every Menth
Devoted to Mechanics, Science and Invention

PRACTICAL MOTORIST I 1)
Every Month

PRACTICAL HOUSEHOLDER ... ... I3
Every Month
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Club News

REPORTS OF CURRENT ACTIVITIES

AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: GIFPK, 79 Murchison Road, London, E.I0.

Sunday, June 24th, has been slected for this year’s International
Mobile Rally and A.R.M.S. annual general meeting, which will
once more be held ac Barford St. John. The largest gathering of
mobile hams during April was at the North Midlands Mobile Rally
held on April 29th,

Future Events:

May 6th—South Eastern Counties Mobile Rally.

June 17th—Longleat Mobile Rally.

BARNSLEY AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: P, Carbutt, G2AFV, |9 Warner Road, Barnsley,
Yorkshire.

On April 13th members heard a talk, given by J. Walker, on
workshop practice, and on the 27th of the same month, WV. Lee
gave a lecture on YFQ/CO mixers.

Future Event:

May |lth—Transistors in a station, by J. Ward.

BRADFORD RADIO SOCIETY
Hon. Sec.: M. T. G, Powell, GINNO, Gledhow Avenue,
Roundhay, Leeds 8.

A sale of spare equipment was held on April 10th and on April
25th the arrangements for the field day were discussed.

Future Event:

May 8th—A visit to an automatic telephone exchange.

EXETER AMATEUR RADIO SOCIETY
Hon. Sec.: S. Line, 46 Roseland Crescent, Heavitree, Exeter,
Devon.

At the meeting on March 6th, members of the society challenged
amateurs from the Torquay club in a general knowledge quiz.
The meeting which was well attended, proved an enjoyable even-
ing, with Torquay ending up the victors by a narrow margin.

FLINTSHIRE RADIO SOCIETY
Hon. Sec.: H. T. Jones, GW3INQ@P, “Bedwyn”, Queens
Walk, Rhyl.

GW3IGA/T gave a talk on amateur colour television on March
26th, and on April 30th, members enjoyed a film show,

GUILDFORD AND DISTRICT RADIO SOCIETY
Hon. Sec.: ). Barker, G3PDX, 35 Banders Rise, Merrow,
Guildford, Surrey.

At the meeting on March 23rd, E. Drackley gave a talk on
aerial tuning units and aerial couplers.

The election of officers for 1962/3 was one of the items on the
agenda of the annual general meeting which was held on April 12th.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddenden Foot,
Halifax, Yorkshire.

Life on two metres was the subject of a talk given to members
on May 8th, by G5YV.

Future Events:

May 22nd—Ragchew.

June 5th—YVisit to Ferranti.

MEDWAY AMATEUR RECEIVING AND TRANSMIT-
TING SOCIETY s

Hon. Sec.: W. E., Nutton, G6NU, 42 Richmond Road,
Gillingham, Kent.

Elliott’s radio society has combined with the Medway society
to hold a Hamfest and Mobile Rally at Rochester Airport. It
is to be held on May 20th and will start at 2.30 p.m. There will
be parking space for 300 mobiles. Admission will be by ticket and
these may be obtained from the address given above or at the door.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

Recently members have heard a talk, given by G3GJV, on his
activities as 2 mobile amateur. On May 2nd members visited the
Leeds and Bradford airport at Yeadon.

Future Events:

May |6th—Converters, by G3OGV.

May 30th—YVisit to the Holme Moss television station.

June, 1962

PETERBOROUGH RADIO SOCIETY
Hon. Sec.: D. Byrne, G3KPO, jersey House, Eye, Peter-
borough, Northamptonshire,

At the invitation of the Telephone Manager of the Peterborough
automatic telephone exchange, members toured the exchange
at their March meeting. On April 6th members attended a lecture
on short-wave communication receivers. ‘Aerials’ was the subject
of the talk given at the meeting on May 4th.

PRESTON AMATEUR RADIO SOCIETY
Hon. Sec.: W. K. Beazley, 9 Thorngate, Penwortham,
Preston, Lancashire.

Meetings are held on the second and fourth Tuesdays of each
month. They are held at St. Paul’s school in Preston, and com-
mence at 7.30 p.m. All local licenced amateurs and SWL's are
invited to any meeting.

Basic valve circuits was the title of the illustrated tape lecture
given on April {0cth.

RHONDDA VALLEY RADIO SOCIETY

Hon. Sec.: A, Chapman, Royal Hotel, Trealaw, Rhondda,
Despite the extremely cold weather and an outbreak of small-

pox in the area, many members turned out for the society’s annual

dinner on March Ist, to make it a memorable occasion. The guest

speaker was Mr. A. Williams, the zonal representative of the

R.S.G.B. in Port Talbot.

ROYSTON AND DISTRICT RADIO CLUB
Hon. Sec.: H. E. Taynor, GINAH, 103 Cross Lane, Royston,
near Barnsley, Yorkshire.

On April 19th members heard about a modulator for a top-band
transmitter, and on May 3rd a power supply for a transmitter or
receiver was the subject for the meeting. '

SOUTH MANCHESTER RADIO CLUB
Hon. Sec.: M. Barnsiey, G3IHZM, “Greenways”, || Ceme-
tery Road, Denton, Manchester, Lancashire.

The address of the club’s new headquarters is; Fallowfield
Bowling and Lawn Tennis Club, 8] Wellington Road, Fallowfield,
Manchester 4.

The title of G3HZM’s talk on April 6th was “Simple trans-
mitters, methods of modulation”. On April 13th, single sideband
transmitting and receiving techniques were discussed in the
lecture given by G3GRO. The club’s transmitter was on the air
at the meeting on May 4th.

SLADE RADIO SOCIETY
Hon. Sec.: €. N. Smart, 110 Woolmore Road, Erdington,
Birmingham 23,

T. ). Hayward—G3HHD-—-gave a lecture on aerials at the meeting
on April 6th, and on April 20th, an evening direction finding
contest was held.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, near Leeds.
Railway signalling was the subject chosen for the meeting on
April 11th and on 25th of that month, L. Stevenson talked about
simple maths.
Future Event:
May 9th—More about counting, by Dr. N. H., Chamberlain,

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec.: Mrs. G. Western, G3INQD, 118 Salisbury Avenue,
Torquay, Devon.

At the society’s annual dinner held on March 3rd, trophies were
presented to the five winners in each class.

The annual general meeting was held in April.

Future Event:

May 12th—Discussion on preparation for N.F.D.

YORK AMATEUR RADIO SOCIETY
Hon. Sec.: N. Spivey, GIGWI, 80 Melton Avenue, Clifton,
York.

At the AGM held on March Ist, G. F. Nottingham was elected
chairman and N. Spivey was elected secretary and treasurer.
The committee was also elected.

The club transmitter was the subject under discussion at the
meeting on March 29th and on April 26th plans were laid for
the N.F.D.
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SUPERB
COMMUNICATION

TEST METERS FOR EVERY PURPOSE & POCKET

RECEIVERS

AMERICAN ARSBRD R1-
CEIVERS, Fresh release ot
these renowned sets. 14

valves, 6 wavebands, cover-
ing 500 Ke/s-32 Meys. Incor-
Jorate every possible re-
linement & bhave internal
A.C. mains nack lor nominal
115/230 v, Thoroughly recon-
ditioned. {mmaculate in ap-
Jearance. and in  perlect
working order. ONLY £55
(add carriage 30/- and 50/- de-
203it on returnable transit
case). S.A.E, hrings illustra-
el leaflet.

MARCONI CR. 10i/8 COM-
MUNICATIONS RIZ-
CEIVER, Covers 60 Ke/s to

Te-10.

2,000 ..V, MODEL

30 Mc/s. Complete with all]| Reads A.C. & D.C. Volts up to
valves, makers instruction|f 1,000; D.C. Current to 500mA;
manual, and internal A.C. Resistance to 1 Meg; Capaci-

tance to 114F : Declbels from —20
to +36: Output jack for Audio
Measurements, Size 3kin. x 5in.
X liin.

Power unit tor 200/250 volts.
BRAND NEW [N ORIGINAL
TRANSIT CASES. Aerial
tested belore despatch. ONLY
£35 (carr. etc. 40/-). S.A.F.
for tull details.

£3.19.6

20.000 O.P.V, MODEIL TP-35, | 30.000 0.P.V. MODEL 500, Volts
1,000: D.C. 30,000 O.P.V.

Reads voltage up to 1.000; D.C. | to at 30, ,
at 20,000 ohms per volt and A.C. | A.C. at 20.000: 12 Amps D.C.
at 10,000 o.p.v.: D.C. Current to | Current: 60 Megs Resistance;
500mA; Reslstance to 10 Megs.; | —20 to +56 Dbs; Internal

buzzer short circuit warning,

Capecitance to 0.1g¢F: Decibels
} Size 3§ in. x 64 1in. x 2¢in.

fron: —20 to +36. Size 3jin. x

Siin. x 1iin,

£5.19.6 £8.19.6

All New Stock, with leads. prods, and internal batteries. Fully guaranteed. Detalls S.A.E.

AMPLIFIEN TYPLE A1413. Ex R.A.F. For normal A.C. Mains
use. 574 Rectifications with 6§V6 output. Input and outbut
jack sockets, gain control, fully fused. 600 ochms output trans-
former easily changed for 3 chms type. Standard rack mount-
ing 31(730/3 197 x 7°x6°. Used. good condition. ONLY 59/6 (carriage
etc. 10/6).

AMERICAN HALLICRAFTERS 8 VOLT VIBRATOR
PACK, Output 900 volts D.C. at 170mA. Designed to run
Communications Receivers from 6 volt car battery. Size 6§in.
x 8:1n, x 7iin. Complete with 2 valves 6X5, and instructions, in
rréakg/r(,s cartons. BRAND NEW & UNUSED. ONLY 20/8 (carr.
etc. 3/6).

I2VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at
100mA. Size 5in. x 3}in. diameter. Ideal {ur running Electric
Shaver etc. irom Car battery. ONLY 32/6 (post 2/6).

B.C. 22 FREQUENCY METERS. The famous American
crystal controlled, portable irequency measuring standard.
Coverage 125 Kc/s—20 Mc/s. With original calibration book.
Perfect order. Illustrated details on request, ONLY £186,

PCR COMMUNICATION RECEIVERS
Manufactured by Pye & Phillps. One of the Army’s most versa-
tile and sensjtive sets. RF stage and 2ot LF,, 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
bhones. In blacit metal case, size 17in. L x 8in. H x 10in. D. lLIodel
PCR covers 6-18 Mc/s. 200-550 metres and 850-2,000 metres and
has internal 5in. speaker. REME reconditioned as new. £6.19.6.
Model PCR2 has similar I, & M waveband coverage. Short wave
6-22 Mc/s, but no speaker. Used but excellent condition £5.19.€.
Every recelver aerial tested before des, Add 10/6 carr. all models.
Designed to operate tfrom bulky EXTERNAL power supply, but
any set can be fitted with BRAND NEW COMPONENTS INTER-
NAL PACK for 200/250 v. A.C. at extra cost of £2,

S.A.E. FOR ILLUSTRATED LEAFLET

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the techni-

cal staff of Practical
Wireless: easy to build.
using printed circuit

and 1st Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage to Inter-
nai speakers, All parts
sold separately (new
componen.s 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 Cehinet and reduced price. TOTAL
COST INCLUDING BATTERY AND CABINET NOW £R.10.0.

THE “GOOD COMPANION"

T °n BINED PORTABLE and CAR RADIO YET

FOR = HOME CONSTRUCTOR
* 750 m/W ou . % 6 transistors and 2 diodes. % Full Medium
and Long Wave coverage. s Quality speaker. % Pre-aligned
LF.T's. % Brilliantly styled 2 tone cabinet, size 11 x 8 x 3ins.
% Very fine tuning with calibrated dial. % Latest printed circuit.
% Internal high gain aerial. with car aerial socket. % Easy to
tollow construction data (available separately 3/6).

All parts sold separately £9 |9 6
Total Cost L4 L4

and tull tllustrated details
will be sent on request.

With alternative luxury cabinet using 7 x 4in. speaker £10.19.6.
Either type, plus 5/- post and ins. (Battery 3/ extra).

“POCKET 4”
TRANSITOR RECEIVER

Uses mintature speaker, proper
tuning condenser, and volume.
control.  Bullt-in aerial makes
unit etfictent and portabie. Ideal
tor the beginner, Full medium
wave coverage. All components
and case for only 42/6 (p. & p. 2/6).
Ten-page constructional book
tree with parts or separately 1/6.
S.A.E. tor parts price list.

HARRIS ELECTRONICS 138 Grars on Rend, London, wc

(LONDON) LTD

Please include carriage costs on All items.
(Open unttl 1 p.m. Saturdaus). we are 2 mins. from High 'Holborn.
(Chancery Lane Stulion) and 5 mins. by bus from King's Cross.
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EXPLORE THE WORLD ON THIS
I-VALVE SHORT-WAVE RADIO
e

The “BOBETTE”

- g
5 - STAGE SUPER SENSITIVE
B c s ‘or MlNl.SETs TRANSISTOR PORTABLE
1 Wabds Simple to Build. All First Grade Comyponents.
All parts available separately.

Constructional details on any one of our
Mini-Secs, 116 each. (Supplied free with orders)

A truly portable tranpsistor radio giving full
mediam wave reception. [ncorporates 5in.
High Flux Speaker, pull-push output, trst
grade "

trangistors.

< Receives speech OUR NEW
and music from all over the worid.
Construction price includes valve and one coil 5-STAGE
Covering 40-100 metres.
Can be extended to cover 10-100 metres. POCKET
Can be converted to 2 or 3 valve.
PUT YOUR FAVOURITE PROGRAMME |TRANSISTOR
ON TAPE with the PORTABLE

R.C.S. TAPE TUNER
‘Will operate on ali types o1 Recorder. High
impedance output. Variable Medium wave
tugping. Triple wound Super Hi-Q coil.
Chasgis and components 2olour coded. Easily
constructed from tull instruction data and
layout diagrams. Size 3 x 1} x lin,

Boiling costs 30, - e

In attractive two-tone contemporary case, with gold
plated speaker grille and attractive dial. Size only 51 x
3} x 13ins. No aerial or carth required—completely
gelf contained. Genuine 3Sin. high tlux PM speaker.
First grade transistors. Push pull output—250 nulli-
watts., Volume control with on/off switch. Condenser
tuning. Easy assembly on eveletted cirewt Loard,

Total Building socket for personal
The Sosts £4.19.6 [ The
“PIRETTE” | P. & P.2/6. Earpiece 9/~ extra if required. “BlJou?”

Uigh-Q fers
rite  aerial,
socket  tor
car aerial,
pre-tagged
circuit

easy con-
struction.
Attractive
twostone
case.

Totalcg;:i!ldinx ‘5.2.6

CRYSTAL RECEIVER
Covering wedium wave band. ldeal for the
bewinper! All components including case for
I 2/6? & P. 1/6. Easily converted to 1-

transistor or 2-stage transistor receiver

P. & P.2/6.

TWO TRANSISTOR SET
Designed for Personal Listening
An amazing little set, with built-in ferrite rod
aerial bringing in medium wave at wonderful
volume, sturdy case. Size only 14 x 3 x 4in,
Fite into the palm of the hand. Drilled
chassis colour ceded for easy assembly. Two
top grade transistors plus diode. Supplied with

earpiece.
50/- gfu; P. 2/~

Total
Building Costs

EASY TO BUILD TWO STAGE i

TRANSISTOR SET
The set that looks like 3 Radio Set.
Attractive Case. Mini .0005 Tuner. High Q
Litz Coil. Works for months otf No. 8 Battery.
Simple to construct in 15 min.

25/= 5xn

You can’t go Wrong.
‘We guarantee good results

Total Building
Costs

ail Order

Trade Enauiries R C,§, PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Y

Welcomed

aa
N~/

My
Transistor
Battery
lasts for ages.
Why don't
YOU
fit a Battery
Eliminator

Will also Charge your Battery

COMPLETE KIT 35/=
Constructed in 10 mins.

OSMOR :/'GRS750N. sorrey

AVO METERS

MODEL 7 £11.10.0.  MODEL 7 MARK 11 £12.10.0.
Guaranieed periect, Complete with leads and batteries.
Registered post and packing 5/- extra.

AVO VALVE TESTERS. Roller panel type.
adaptors for all types. Circuit data supplied. Tested, £5.19.6.
716 carriage. Details S.A.E.

FERRANTI TESTMETER TYPE Q. An extremely compact
self-contained multimeter. Volts 0 to 30, 150, 600 AC/DC, with
additional 0,3 v. DC and 0-15 v. AC, ranges: milliamps 0 to 7.5,
30, 150 and 750 DC; ohms 0-25 K ¢ Accuracy BSS first grade.
Knite-edge pointer and clearly calibrated 2}in. scale.500 Q/volt.
With leads. prods, battery and instructions. In fitted velvet-
lined 4 x 7 x 3in. case. Brand new condition, tested, 49/6. P.P. 2/7.

R107 RECEIVERS, 1.2 Mc/s—17.5 Mc/s continuously, 3 wave bands.
Completely sell contained with speaker and power unit for A.C.
énamsdglnd 12 v. battery operation. Guaranteed perfect. £13.10.0.

arr. 30f-.

PCR COMMUNICATIONS RECEIVER

Type PCR. Has self-contained speaker. Covers 850-2000,
200-550 and 16-50 metres.

AS NEW CONDITION veesseneess.£6.19.6
Type PCR-2. Requir Covers 850-2000.
200-500 and 13-50 mezres.

USED (Good condition). 0oDoooRS £5.19.6
Carriage (any type) 10/6. 11 de . An) model fitte
with BRAND NEW INTERNAL POWER SUPPLY. guaranteed

ready for use on A.C. mains, £8 extra.

Moving Coil Phones.
muffs and leather-covere

Finest quality Canadian, with Chamols ear
d headband. With lead and jack plug.
Noise excluding, supremely comiortable, 18/6, post 1/6.

We now stock The Pocket 4, a neat little job which can be
made tor 42/6. (Printed Circuit Version 52/6). and The Good
Companion (a super job equal to the best). Easily constructed
for only £9.19.68. Gladly demonstrated to callers.

TEMple Bar 0545

CHARLES BRITAIN (RADIO) LTD.
Il Upper Saint Martins Lane, London, W.C.2

Open ail day Saturday.

www americanradiohistorv. com
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ROTARY SWITCH WITH AD JUSTABLE STOP

I\,IADE available recently, by N.S.F. Limited.

are a number of Oak rotary wafer switches,
model JK. These switches incorporate a readily
adjustable stop.

The switches can be supplied with one, two
or three wafers, with one, two or four poles
per wafer and giving 2 to 12, 2 to 7 or 2 to 4
positions, depending upon the number of poles.
Shorting or non-shorting contacts are
optional.

Indexing is in 30° steps and the detent
mechanism is of positive single-ball type. One
fixed and one adjustable stop are provided:
the latter 1is adjustable to operate at any
position between the second and eleventh and

1S omitted where 12-position switching is
required,

N.S.F. Limited, 31-32, Alfred Place, London
Ww.C.1.

The model! |K rotary switch from N.S.F. Limited.

PRACTICAL WIRELESS 157

Hi-FI CABINETS

RANGE of cabinets designed specifically for
hi-fi equipment has recently been introduced
by G.K. Dcxelopmenls The range goes under the
name of ° " Spacemaker ™
‘The  standard “Spaccmaker’ units  will
accommodate most makes of amplifiers or record
players, and consists of two cabinets-——one for
equipment, the other, a speaker enclosure. The
equipment cabinet measures 354in. x 11in. x 16in.
and is finished in sapele woodgrain with the facia
and sides in black, gold and silver. The speaker
enclosure is constructed throughout of in. non-

s

Above—A newly designed hi-fi cabinet by G.K.
Developments.

resonant material, and is of bass
reflex design, fitted with internal
filter, suitable for speakers up to
10in. (12in. version available).
The top is veneered in sapele
mahogany and the facia and sides
in white, gold and silver.

The ** Spacemaker ™ units are
made by G.K. Developments
(Sound Division), 18 Alban)
Rouad, London N.14.
MULTIMETERS
'l‘HERE are two models of the

Selectest multimeter, made

by Salford Electrical Instruments
Limited: the Super K and the
Super 50.

Most of the components in
both models are mounted on a
printed circuit board, enclosed
in a strong, two-tone moulded
case. The overall dimensions of
this case are approximately 94i-
X 7in. X 4%in.

wwWw americanradiohistorv com
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Three scales are provided, with a mirror inset
and knife-edged pointer to eliminate parallax
errors. On the Super K model, two scales, 0 to 75
with 75 divisions and 0 to 300 with 150 divisions
are used for all current and voltage ranges, and
the third, 0 to 1,000¢2 covers all three ohm ranges.
The Super 50’s current and voltage scales are 0 to
100 with 100 divisions and 0 to 25 with 50 divisions.

The range required is selected by two rotary
multi-position switches capable of continuous
rotation -in either direction,

The sensitivity of the Super K D.C. voltage
ranges is 1,0000/v, and A.C. voltage ranges
500()/V. The sensitivity of the Super 50 D.C.
voltage ranges is 20,000Q/V, A.C. voltage ranges
2,000}V, and 2-5vV A.C. range 167Q/V.

Salford Electrical Instruments Limited, Peel
Works, Silk Street, Salford 3, Lancashire.

o e R
T

CSELurTey

! i
wogess 0

The Super 50 muitirange
instrument made by Saiford Electrical Instruments Limited.

RANGE OF TAPE RECORDERS

AT this year’s International

Audio Festival and Fair,
Grundig (Great Britain) Limited
exhibited their current range of
tape recorders—the TKI, TK14,
TK40 and TK60.

The TK40 is a four track model,
incorporating every facility that
the keen amateur enthusiast coukd
possibly need — three speeds,
facilities for superimposition,
synchronised superimposition and
the mixing of two inputs etc. It
has a frequency response of 60-
18,000c/s and costs 75 guineas.

The model TK1 has a speed
of 32in./sec. and wuses a 3in.
spool. It weighs only 81b and has
a frequency response of 100 to
8,000c/s. The price of this model
is 29 guineas.

The TK14 also runs at 33in./sec. but uses a

53in. spool. The frequency response is somewhat

better than the TKI, being 60 to 12,000c/s. This
machine costs 35 guineas.

June, 1962

One of the range
of Grundig tape
recorders recently
exhibited at the
Audio Festival
and Fair.

The TKO60 15
the most expensive
of the range. costing [28 guineas.
This model has two speeds; 3% or 7%in./sec. The
TK60 weighs 551b. and has a frequency response
of 50 to 15.000¢/s.

Grundig (Great Britain) Limited, Newlands
Park, Sydenham, London S.E.26.

PORTABLE RADIO

"I'HE model TB.61, from Pam Radio and Tele-
vision Ltd.. is a new transistorised portable
receiver. It includes six transistors and features
printed circuit design. Primarily the receiver uses
an internal ferrite rod aerial but provision has
been made for its use with an external aerial. The
set covers both medium and long wavebands and
tuning is achieved by a slow-motion tuning dial.
The receiver is finished in tan and grey with a
silver and black facia. It measures only 94in. x 5in.
x 3in. and weighs 24lb. The price of the TB.61 is
15 guineas and it is manufactured by Pam Radio
and Television Ltd., 295 Regent Street.
London, W.1.

The model Ty

TB.61 portable radio from S
Pam Radio and Television Ltd.

www americanradiohistorv com
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Y% VALVES %

by return of post

THE MOST COMPREHENSIVE COMPETITIVE
VALVE LIST IN THE COUNTRY

159
HIGHEST QUALITY—
l l e s COMPARE OUR PRICES
Carr, & lns 126, GUARANTEED NEW TYPES
MOST MULLARD, 6 Months 12 Montbs | on oo
) . . £4-0-0
mureon, e (12in. £2. 0.0 £3. 5.0 "
Pt [12in.  £2.10.0 £3.15.0 | £5-0-0
erocesse . ™ 115/17in. £3. 5.0 £4.10.0 | cem e
FACTORY 21in. £3.15.0 £5.15.0 | £6-0-0

13 CHANNEL T.V.s

Table Modeis, Famous Makes. Abso-
iutay Complete. These sets are un-
equalled in value due to huge purchase
direct trotn source. They are untested,
and pot guaranteed to be in working
order, Carr etc., 13/~

12in. £2.19.0 140 £4.19.0

F.M, TUNER KITS, Well known make.
Comprising F.M, Tuning Head, guars
tewl none dnft. Frequeuey voverage
HR-106  mc/a, OAS1 balanced diode
output, Magic Eve Tummy, Two I.F,
Stages and diecrimuinator, £8.9.8. P.P.
i,

P.V.C. CONNECTING WIRE
30 mil: Speeiai Price 7
ml: rpecial price, 12/8,

A Coiln different colonrs, 4/~ .

100 vds..
. 30

t
Connecting

Aex. I'mees as above,

TRANSISTORS Red gpot  3/8 e
White Spot 4/6 ea. Yellow Spot 2/8 »

(.-nm vum diodes 8d, ea., 8/- do

PICK-UP CARTRIDGES. “Acue" 1t

22/6, Sonotone’, 17f-, “Mew «

Reuter”, 17/8, Power Paint, 17/-.

TAG STRIPS. Fram 3 way to |2 was.
Mixed parcels o1 U6-—3/9, The best and
cheapest wav to buy!

SPECIAL TEMPORARY OFFER.
Dae to huge Bulk 3pecial Purchare
we are oftering MW 31/74 Tubes at
the unrepeatable price of 20/-, MW
36/24 ditto, 38/, P.P'. 12/6. The
ahove are guaranteed for 6 months.

RECORDERS.  "Verdik” 4 Track
Uollaro 3 Hpeed Transcription Deck,
Supetior  reproduction,  Streandined

Portalle Cake.  Coroplete with Mike.
Market vaiue approx. £45,  OUR
HPECIAL PRICE 29 gos.

PERSPEX rents for 17in. T.V. Seta.
Brand new, 7/6, P.P. 1/4,

RESISTORS. your sclection, 4/8 doz.
Vondensers, Silver Mica and Ceramle,
8/- doz. Most vaines in stock.

CO-AX, standurd and low loss, 25 yda.,
12/6; 50 s, 22/8; 100 yds. 42/6,
Vo-ax Plugs 1/3. Wall outlet boxes 8/6,

with
39/-.

EXTERNAL LT.V. Coavertors,
Fower  Pack. Yery compact,
|38 LR TN

4-SPEED RECORD PLAYERS. Latest
Turntable, together with lightweight
Rtanr Galaxy dual sapphire aystal
turnover pick-up head. Amuazing valne
(pick-up only 19/-), £3,10.0. Carr, 8/,

HEADPHONES. F
Jack-plaze. 778, i,

ACETATE TAPE.

<Govt. guality with
[ L LR

‘he highest quahty,

Kuarnteed. B, 600IL, 15/-, 5.
1,200, 2178, Tine 12o0it, 2376,
Tin, d.kume,, 3218, Also pew empty
spools, 3in., 1/8, Hin., 8/-, 5lin., 3/8
T, 446,

NEW SPEAKER CABINETS covered
moattiactive  Rexiue,  Gohkl Metal
front 11f-, €1 complete wiah 7 0y 4
Rpeaker, 19/, PP 1,

TRAV-LER TAPE RECORDER
R[nperior, Transistonzed. Portable
Favt Rewind, Bult-in Hueh Qutput

PORTABLE RE"ORD PLAYERS. Takes
wil wpeeds, umphner,
 Alimline
All abro-

n twae
14 gns.

Gram,
Iutely new,

MIRROR GALVANOMETERS. Fver-
shed and Viguoles, 45 secoud swing, mgh
sensitivity, heavy gunmcral cases, with
spares, il transit case, noused. !8 10.0.

hin, top wakes,
L Gin., N,

ASSAULT CABLE. 1.0t yda. Covered

Hpeaker, UVitebeatabie,  Listed Steed Tebphone Wie,  tdeal  for
2¢ gns. OUR PRICE 15 gns, warderang, 8/, 1P /-,
UA20 Autochanters, latest 5.2 1L N
D0 ived record-. Brad New. Un. | AYO MODEL 40 /Univvrsal Suapdard
repeatalbie, £6.19.0, ,m(. Uals. A R WHIHMNRY RIBRDAND tLaL
D (Tlis Chl) R, o 12 VOLT Bluwers, ex.-Gov., 19/6,
“GARRARD" =uinbne.  Very latest
Compact, Aittochanwer. Just released, | MICRO-SWITCHES, 4/6 cach.

Amazing value, £8,19.0, Also available,
Garrard Mode) 209, £9.17.6, P.1". 4/

100 RESISTORS 66
100 CONDENSERS 10/-
Mintature Ceramie and  Silver Mica
Condlensers 4 ol to 3,000 pF.  LIST
VALUE OVER £5.

AM./F.M. RADIOS. Latest Super

Garman press bulton, long, medium,
short and F.M., normally appmox. 930
OUR th(,IAL DISCOUNT PRICE
19 gns.

LINE TRANSFORMERS. Most tvpes
available from stock from 19/-, Also
frame and biocking osciilator trans-
S.A.E. enguines.

IVORY/GOLD KNOBS !’ biameter, hau
ovice 1/2, 5 for 416: 127 1/8. 5 for H/-, -

formers.

VOLUME CONTROLS.
irom 843 to 5/9 each,
TRANSISTOR INTERCOM. high seu-

Atvity, coplete  with  batterles
usualis £0 DISCUUNT PRICE £7.15.0

B.B.C./1.T.A. TUNERS
Famons wakes  eomplete  with
PCERO, POLSY valves 38 M/ L.
Fantastic vaiue 19/-

5 Mixed, Electrolytic,
izes. last Value &5,

5K to 2 Mey

CONDENSERS.
Manv popular
Qur Price 10/-,
SOLDERING IRONS.
butlt-in Searehheht,
with ans 'ed bit, 16/9,

with
By

“Pifco™
22/-,

GET 15, . L. High Power, Contact
ceaed, ‘ture matched pr Trans-

VALVE HOLDERS B76, 8d. ea,, with
BYA, 6d. ca, with Screen

Screen 8d, ea.
Rd, ea.

istor with Pnsh-Puli Input & Output
Transiormers. Knock out price 28/-.
P.P. 1/8.

0 FREE TRANSIT IN-
109 DISCOUNT | NEW LOW | sURANCE. Al vaves
SPECIAL OFFER TO PRICES are mew or of fuolly
PURCHASERS of any guaranteed  ex-CGovern-
SIX VALVES marked i | GUARAN- | ment or er-equipment

: . o on or
:l':’;) ‘Y;’ N (11""7;Mv1: TEED 3 Money back Guarantee
zen). o8t 3 on Goods {f returned un-
6d., 211, 1/ MONTHS used within 14 days.
074 5/-(6J5GT 4/-|12C8  6/6|DAKOL 4/6/EMRO  7/9|8U'25 16/-
lAbGT 5/-[6J8 4/-|12E1 17/8{DAF98 8U2130 4/6
ATGT 11/-[6J7 8/8|12J7GT 9/-|DET19 T41 716
lcbt}T 9/-1677G  4/8|12K7GT 4/9|PF36 TDD4  7/6
1D5 8/-|8J7GT 7/8/12K* 11/-!DF91L Ul4 8/-
16 9/9|818 8/6/12K8GT 8/6/ DF96 U18 8/-
IH5GT 9/9(6K6GT 6/8/12Q7GT 5/-|DH®3 U2 8/9
1L4 3/3(6K7 5/9 12847 7/-|DH76 U4 16/-
ILDS  3/8/6K7G  2/3[12 5/-| DK32 U2 11/
ILNS  4/9|4K7GT 4/8|L 3/6| DK91 U268 9/9
INBGT 9/9[6KSGT 8/9 5/6| DKy2 U3l 7
1R3 5/6(6K25  7/8|128K7_  4/9| DK96 Uss  14/-
184 8/-|6L1  12/6128N7GT7/9|DL33 U5 12/8
185 4/6/4L6G  8/6(13D3  9/-|DL35  9/- Us7  26/-
1T4 3/6(6LIR  9.|1447 14/8|DLA5 B/ | I'W /800 8/~ U0 5/0
243 6/8/6L19  11j-]19AQ5 7/8/DL75 6/ GTIC  7/-|U52 4/9
247 9/8(8LD3  8/-|19BGS 19/-|DL82  9/-|GZ32  8/8|U76 5/6
3A4 4/8(6LD12 6/9(20D1  9/8|DLSL  8/-|GZ34 12/8) 73 5/-
8A5 9/-15LD20 7/9(20F2 9/6/ DLy2 8/-| HARCROB/C11181  12/6
38 4{6 N7 7/8[20L1  16/- D194  8/9|HL4IDD U281  9/6
3Q4 1-16P1 7/8[20PL  8/8/D196  7f3 8/3[Uun2  15/-
8Q5GT 8/-igpas  B/6|20P8  12/6/EADBCS0 8/9| IN309 18/-| U301  15/-
54 6/-/gpgs  19/8/20P4  18/-|EACO1 4/8|HVL2 10/6| U309 6/9
3v4 8/9|6Q7G  6/-|20P5  15/-EAF42 8/-{1W4/350 7/6( Uiy /9
5R4GY12/8|Q7qT 8/8/25ABG 8/-|[EBAL  7/-|1W4/500 7/8| U339 u/-
5T4 8/-l6R7G  $/6/25L8G_ 8/9|EB9l  8/-| KLL32 8/6| (1801
5U4G  4/9|gsa7  5/8|25LAGT 7/9|ERC33 4/9|KT32  6/9 UAI!(‘SO s,.
bV4G  7/8|gga7  4/9(23Y5G B/-|EBC4L  8/-|KT33C 4/0 UAR4 779
5Y8G  5/8|gnH7 8/ |28Z4G i KTS6 12/8|Un4l 7/
4 GSK7 52875 Heluncal 79
i SL7GT 5/0I2026G 86| 1" RISl /6
5z4 - 1-lesN7an 478 3041 8/6| LBING 8-
524G Bl g pyg|30Ks 8 5/9| ULBIse 776
5Z4GT 11/-lgccn arg/30FLL 978 8/6| UBL2! 14/6
813012 Ol\griar 1ppf0LY 819
BAG 4/9\ gviea 5/-|30P4 9/6 5/7 7
6AT  10/-lguger g)-[30PI2 7 5/9| UCK80 15-
GABG  BfBloxy T gigli0rls 876 KTZ03 5/8) UCH21 12/~
Y B 5)-|40FL1 _9/8 63 2/90|UCH42 773
B! 5/-(35L6GT 8/6 7-| UCHEL 8-
5/6|30T 25/ 76| UCLN2  9/9
Te|2aws /9 11/-| UCLEs 13/6
g7g|10%4GT 618 13/-|UF41 778
/813525G4T 8/- 16/-[UF42 56
Bl-141 7/C| B 6lUFY 7/
s 7/e 461Uy 78
Lrels - /9| UFRE  14/6
718150 Dh 19/- Cisa -
B50160T 8/6|ECF R BlULdt 7
U 10/8|ECFs2  8/6| PUCRS  6/0| UL44  114-
10/8 12/8 | PUCKS 8131 U LG 9/9
11/- 6| PCCES 144-1 U L84 7)-
13/6 8/6(1'CC8  9f-1 UMRO 976
6/8 B[RO T7i-[URIC 84-
6/6 8/3|PCrs2 Ff2lUus  19/8
5/9 6/-(PUFB4 18/)-|UU7  9/6
9/6 9/6|PCLS2  7/3|Uus  17/-
18/6 PCLB3 10/6| UYIN 11/-
8/8 18/- 7(-|PCLS4  7/8|UY21  11)-
6BX6  4/0j10C14 5/6 3/3|PEN45 8/8|UY4L  ©/-
804 3/8|10X'L 03 28 4/C|PEN4B  5/)-1UYH5 6/
ACH 5/6/1019 /8|31 85/-E 12/-|PL33  8/3|vral 578
ew 3910114 3/-|u82 14/- 8/-|PL36  9/8lVR105 6/8
Co  11/-|10LD3 /84464  11/6 7/6[PL33  18/6{ VRI50 6/9
BCDGG 19/g/101. D11 14/6|p54 2/- EF!SO-BR2/- PLAL  8/6| wiiM 11/-
6CHG  7/6]10L.D:2 §/-(958 2/8|U: 8/-|PLB2  6/6| W76 40
4D2 8/-|10P13  1L/-|9001 4/- EF54 3/5|PLR3  6/6| WSl U3
6D3 9/6)10P14  9/-lgnny  4/9|TFBO L Si-| X6
6D6 4/3(10P1N Tj-|ATP 2/9|EF85 B3
[0 4/9(1244 1/8|AZ31 8/-|EF8s
GF6G  5/0|12AC% 1£/-1AZ41 11/~ EF58
§F12  3/-|12ADs 1M-(B38 2/9|EF91 5
GF13  8/8|12AE8 13/9[C1C 9/6|EF92  4/8|PY32 10/-[X78  21/-
8F14  8/6|12AH8 9/-[CBL1 28/8|EF9s  8/-|PY .0 6/8|X79  16/6
6F15  9/2(12AT6 7/6|CBL31 21/-|[EL32  4/6/PY¥81  6/6|X81M 9/.
6F16  8/-[12AT7 5,6{CCH35 14/-|[EL3Z  7/2|PY82  6/-|ye3 8/3
8F19  6/612AU6 9¢/8|CL33  9/6|[EL35  7/-|PY%3  7/-|z@3 4/9
AF23  8/8(12AC7 €/-ICY31  8/-|EL41  8/-|PZ30  9/8|7Z86 8/6
6F32  6/6(12AX6 6/8D77 3/68|EL42  8fg|RI8  11/-|Z152  4/9
Ar53 8/6|12BAa6  %/C|D132?  5/9|ELx8  11/-|R19 114-1z719 4/9
£J3 4/3[12BE;  7/6/DA30 12/6/ELs4 7/_|SP4l  2/8iZD152 78
6J5G  8/-112BH7 9/9{DAC32 6/9.ELS1 4/ |SP61  2/8

Post: 2 The, 2/, 4

WwWWW americanradiohistorv com

Iha, 2/6, 7 Ihs, 3/6. 15 1Lk, 4/- 2tc. No C.0.D,
ALL [TEMS8 LESR 59 s,
(Callers afwavs welrame),

350-352 FRATTON ROAD, PORTSMOUTH

AND POST FREE IN DOZ
LIST OF 1000 SX1PR, 64
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THE LINEAR L1/10

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a 10-watt Hi-Fi push-pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x 5ins.

In addition two high im-
pedance input sockets are
provided for microphone
and gram., etc. With selector
switch and vol. control, five

B.V.A. valves are employed
ECC83, ECCS83, EL84, ELS84,
EZ81, H.T. and L.T. power

supply point is included for a
radio tuner.
FREQUENCY RESPONSE
4 1 d.b., 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT
in excess of |14 watts.
SENSITIVITY
L.P. 220 m.v. for {0 watts. 78 r.p.m. 220
m.v. for |0 watts. Radio/Microphone 40
m.v. for 10 watts.
TREBLE LIFT CONTROL
-+ 10 d.b. to —22 d.b. at 12,000 c.p.s.
BASS CONTROL
+ 14 d.b. to —10 d.b. at 50 c.p.s.
HUM LEVEL
Referred to maximum output and ine
cluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK
21 d.b. in main loop.

HARMONIC
than 0.1% measured at 8 watts at 1000 c.p.s.

DISTORTION Less

Weight 10 |bs. Power consumption 90
watts. For 200-230-250 v. 50 c.p.s. A.C.
mains. Qutputs for 3 and |5-ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price

MAXIMUM RELIABILITY 13
AT A PRICE YOU CAN
AFFORD GNS.

Send S.A.E. for descriptive literature

TRADE ENQUIRIES to

Also Available—THE L.45.A
compact High Quality 4-5
watt amplifier. Size approx.
7-5-5%in. high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram., tape, radio tuner
etc. B.V.A. valves used are ECC83
EL84, EZ80. Controls are: Vol.
Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation for long
playing records, Output match-
ing for 3 ochm loudspeaker. Retail
price £5.19.6.

THE LT45 TAPE DECK
AMPLIFIER. A complete unit
(power pack and oscillator incor-
porated) ready for connection
to A.C. mains. 3 ohm loud-
speaker and practically any make of deck.
Negative feedback equalisation adjustment
by multi-position switch for 1§, 33 and 74in.
persecond. Retail price 12 gns.
DIATONIC 10-14 WATT. High Fidelity
amplifier with integral pre-amplifier. Retail
12 gns.

CONCHORD 30 WATT. Hi-Fi amplifier
with two separately controlled inputs.
Retail 16 gns.

LS50 50 WATT AMPLIFIER. Size approxi-
mately 14 x 10 x 8in. Sensitivity 25 mV.
Qutput for 3 and i5 Q speakers. Retail
price 22 gns.

L5/5 STEREO AMPLIFIER 5 + 5 watt

LINEAR PRODUCTS LTD.

12 gns.

ELECTRON WORKS, ARMLEY
LEEDS

SOLDERING
EQUIPMENT
b

y

T

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range-Robust & Reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - All voltage ranges 6/7v. to 230/
250v, - Prices from 21I/-.

Also
@ Plastic Cable Strippers
@ Miniature Solder Pots
@ Heat Guards
@ Long Life Bits
llustrated is the 25w. 3/16in. replaceable
bit model with safety shield.
= o e e e S G S W S ew W S ¥
| ADAMIN~ new range of pre- I

cision micro-soldering instruments—

I Have you had details?

s owm e e e we we WD WD GWm WM DR WS =

Brochure No. SI0 sent free on request.

Sole proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

@Ak This Month’s Bargains

% SHADED POLE MOTORS %

230v. or § 10v. operation. Ideal for fans, blowers or models.
One only, 1216, plus 2/- p. & p. Or pair, £1, plus 276 p. & p*

Y AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K35B Telecon (round) /6 per yard. Post on above
feeder and cable /6 any length.
COPPER WIRE. |4 G., H/D 140ft. 17/-; 70ft. 8/6. P, & P. 2/-,
Qther lengths pro rata.
RIBBED GLASS. 3in. aerial insulators, 119 each. P. & P. 176,

up to 12,
CERIP\P;’IC FEEDER SPREADERS. 6in. type F.S. 10d. each.
P. & P, 2/-,

CERAMIC “T” PIECES. Type A.T. for centre of dipoles,
1/6 each. P. & P. 1/,

2 METRE BEAM 5 ELEMENT W. S. YAGI. Complete in
box with | x 25in. mast head bracket. PRICE 49/-, P. & P, 3/6,
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low
loss, /8 per yard. P. & P. 2/-, 50 ohm, 300 watt coax, very low
loss, 1! yd. P. & P. 2/,

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s in 3
switched bands, 3.5, 7, 14, 2] 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,
7'6. 240 pF, 8/6, and 300 pF, 9/6. All fitted with rear extension
for ganging. P. & P, /-, Also Flexible Couplers, I/- each.
2B,.l. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 12!6 each. P. & P.

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. “P”, 110 Dale End, Birmingham 4. (CEN 1635)
(No C.0.D. under £| please). (By return service)
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A
VERSATILE

LOW-CURRENT
VARIABLE

USING AN OQUTPUT PENTODE AS GRID-
CONTROLLED H.T. RECTIFIER, A WIDE
RANGE OF VOLTAGE CONTROL CAN

BE ACHIEVED IN A VERY SIMPLE CIRCUIT.

ﬂN the course of experiments and construc-
tional work, it repeatedly happens that a small
one- or two-valve circuit has been built, which
requires a small H.T. current of a few milliamps,
at voltages between about 100 and 300. Unless
the constructor has built, or purchased, a univer-
sal variable stabilised power unit (which will, of
course, be thes ultimate aim of most serious
constructors) it is always a problem to meet such
low-power H.T. needs. The output voltage of

V1

Smoothing

AC. 250V
mains rms.

e |
Fig. I—Using the normal cathode bias and grid leak
resistors with an output valve as rectifier.

.
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SUPPLY

By D. A. Brandon

normal H.T. units is generally too high, so that
various series-resistor voltage-droppers are used.
These serve the purpose very well for rough
adjustment of the final output voltage, but do
not lend themselves well to providing contirmuous
regulation, so that a particular desired valtage
may be set exactly. If control down to very low
voltages is desired, high-resistance variable re-
sistors would be needed, whilst these must also
be capable of carrying the maximum current.
Consequently potentiometers of high wattage are
required, which are expensive.

Output Valve as Rectifler

It would thus be more economical to use an
output-valve as the series resistor, controlled by
means of its grid-bias voltage. The grid-bias
potentiometer can be of normal carbon type, as
negligible power is needed in the grid circuit. Now
the ultimate benefit of this type of circuit is
apparent when it is further realised that the same
valve can be made to function as H.T. rectifier,
and to supply its own control grid bias, as well
as an automatic limiting bias to prevent excessive
current if the output is short-circuited.

It is the subject of this article to discuss such
a circuit, with special attention to the factors
governing the choice of the most suitable type
of output valve to use as * grid-controlled
rectifier ”. and also to some other important
practical factors to be observed.
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Electrode Connections

It is, in principle, possible to strap all electrodes
except the cathode together, for use as “anode”. to
make any valve whatsoever function as a rectifier
diode, and in practice this will also work very
well—up to a certain maximum voltage of opera-
tion, which is usually very low.

It is necessary to pay careful attention to peak
voltages, especially inverse voltages (i.e., for the
non-conducting direction, when the anode is nega-
tive to cathode). and also to the question of “what
to do with the grid ”, when using an output valve
as an H.T. rectifier. It is most certainly not per-
missible to strap the grid to the anode, even via
a series-resistor of normal grid-leak value to
limit grid current on positive half-cycles to a safe
value, unless the operating voltage 1s to be very
low (not exceeding about 50V r.m.s. applied A.C.).
The smoothing condensers charge up to the peak
of the applied A.C. on positive half-cycles (about
1-5 times the r.m.s. voltage), which thus consti-
tutes the cathode voltage of the valve (see Fig. 1).
On the peak of the negative half-cycles, where
the valve does not conduct, the anode will be
negative to chassis by about 1-5 times the r.m.s.
A.C. voltage—i.e., negative to the cathode by a
total of three times the r.m.s. A.C. voltage. If the
grid were strapped to the anode, even via a large
resistor, this large voltage difference would appear
between grid and cathode. If a 250V r.m.s. trans-
former winding were used, the grid would thus
go to a peak of about 750V negative to the

AC.
mains

¢ ¢ O
! —ve
623V

Fig. 2—Feeding the screen from a tap on the trans-
former instead of strapping it to the anode.

cathode, if it is strapped to the anode, which will
certainly produce breakdown in any ordinary
output valve.

Normal Cathode Resistor

This discussion shows that it is necessary to
connect the grid to some point with a potential
in the region of that of the cathode. Thus, the
next most obvious thing to do is to use the normal
cathode bias resistor Rk, and grid-leak Rg, for
the valve, and connect these in exactly the same
way relative to the valve as if it were used for
its normal purpose as an output valve. This is
shown also in Fig. 1. One advantage of doing this

June, 1962

is already apparent, for if the output terminals
in Fig. 1 are completely short-circuited, the valve
is seen to have actually degenerated to the normal
output-vaive connection, apart from the minor

difference that the loudspeaker transformer is
AC. 250V
mains rms.

O
) CT T )
6 . —

ut
ve

Fig. 3—A variable output circuit using an EL34.

missing in the anode circuit, and that A.C. instead
of D.C. feed is used. The latter means that the
full voltage is only present some of the time
instead of all the time at the anode, so that the
maximum current through the valve and into the
short-circuit certainly cannot exceed the normal
anode current of the valve. The circuit is thus
necessarily short - circuit proof. Furthermore,
initial surge-current into a discharged reservoir
condenser Cr cannot ever exceed the normal H.T.
current of the valve, for the same reasons. Thus
the usual restrictions on the maximum size of
reservoir condenser present for diode rectifiers are
not required, and very large smoothing and
reservoir condensers may be used, to give excel-
lent smoothing if needed.

Anode and Screen

This has taken care of the grid. It remains to
consider the voltage stresses on anode and screen.
If these electrodes are strapped together, as is
normally permissible in this circuit, and as is
shown in Fig. 1, the peak inverse voltage
impressed on these, relative to the cathode, is
three times the r.m.s. transformer voltage, for
reasons explained above. It may safely be
assumed that the peak inverse voltage rating is
at least as large as the peak positive normal
operating voltage at these electrodes. Thus the
problem of choice of output valve resolves to
finding one of suitably high peak anode and
screen voltage rating. The use of line-output
valves from television circuitry 1is immediately
suggested, as these are built for very high tran-
sient anode voltages occuring in a line timebase
output stage. Thus one would consider, for

(Continued on page 165)

www americanradiohistorv com


www.americanradiohistory.com

f

June, 1962

PRACTICAL WIRELESS

163

WOLVERHAMPTON
RADIO & T.V. SUPPLIES

(KIT SPECIALISTS )

43 Birmingham Road : Wolverhampton

VALVES b Return of Post
9!- 3 76 AC2PEN/

ICI 86 6BR7 76 DO 1216
IS5 86 g7 gg DCC

1IT4 8- ‘o 4 1276
3A4 816 14 DLl 8-
3AS 1216 6X5 716 D9 g1
3S4 86 T7AN710/6 ECH42

SU4 86 30CI 13/ 121

Mullard Boxed, New, Guaranteed
PCCs4 EY86 9/- PL8I 1I/-

06 EecLeo9t6  pYsI lor-

PCF80
106 PL84 107- PCL8212/.

WE HAVE MOST OTHER TYPES AT
APPROX SAME PRICES
Transistor Set Cabinets. 5} x 3 x
i #in. with chrome handle, tuning dial
and scale. 7'6. P.P. l/6.
Crystal Earpieces, with Jack Plug
min., 5/-. P.P. 6d.
Record Player, Cabinet Straps, ¢/w,
Chrome Brackets, Fixing Bolts, etc.
Only 2/6 (Blue).
13 amp fused plug tops, 2/3 ea,
Good Companion Car Radio,
portable, £9.19.6, Equals an {8 gns.
commercial set. Send for inst. book
3/-, deducted from the kit if you pur-
chase. P.P. 5/-, Battery 3/9.
Transistors: OC76 4/6, OC71 5/-,
Japanese Audio 2/6, G.E.C. SI Black
Audlo 3/., 52, Blue driver 3/-, SB305

OCi70 10/-, OC77 1276, 2N398
IO'-, $SB240 776, OC42 316, XA70| 6l-,
GET 103 6/-, OAI0 6'-, OA2 203 776,
QAS diode 5/., OA2 202 776,. Latest
miniature diode OA90 2/11, XCl4l
power output as OCI6, only 10/-,
XALli6 6!-, general purpose diodes |/-,
P.P. 4d. on each transistor, All these
are new.
OC28 19/6, OC35 1976, OCP7! 1976,
QC200 1276, P.P. 6d. OC725/-, P.P. 3d.
OC44 5/6. OA47 V.H.F. or hfspeed
switching diode 3/6.
Speakers: 7 x 4in. E'ac high flux,
absolutely new §2'6, P.P. 2 Goo-
mans latest 3in, 80 a, tranustor type
1816, P.P. 1/6. Ex, TV Speakers, all at
5., P.P. /6.
B8.S.R. UA20 Record Decks. Four-
speed auto, wired for stereo-head,
£€7.19.6. P.P. 5/6.
Ultra Twin-telescopic TV Aerials
(heavy chrome on brass), 16/, P.P. 1/-.
Miniature Mains Soldering lrons.
Designed for transistor kit work, 30
watt, specially light weight, handle
unscrews to cover bit so that iron can
be carried even when hot, supplied
with handsome pocket case in grey
leather cloth P.V.C. Spares always
available—ONLY 17/6. Post paid.
4 Watt Amplifier Chassis, com-
plete new working order, few only at
59'6. P.P. 4/-, with base treble and
twin inputs.
Acos Mike Inserts (:rystal), $ x in.
square, only §/-, P.P. 4d.
Nylon Through Chassis insulators,
with solder pins, |'3 per dozen.
té-way Miniature Tag Board, 2 x
l4in. with fixing screws, 8d. P. P 3d.
Co-ax Cable Airspaced 8d. yd.

TEL: WOLVERHAMPTON 20315

12-way Tag Board, with resistors
and condensers as follows all §in. watt

tr. r type: two 10 meg., two .01,

TRANSISTOR RADIO KITS

FULLY PORTABLE
(An aerial is NOT required)

Everyone is making them! Don’t
think about it any longer—

SEND YOUR ORDER

NOW !

If you have tried a cheaper kit bought
elsewhere and had no success, don’t
worry! We Guarantee you will get
results. Clear, concise instruction
book, 10 pages, Guaranteed Compo-
nents (not Govt. surplus), After Sales
Service and Free Advice Bureau—

WE ARE THE SPECIALISTS

Our kits are unbelievably powerful—
giving fu!l coverage of medium and
long waves. Luxembourg is guaran-
teed!! At Wolverhampton we re-
ceive 30 Continental Stations any
evening—even Radio Moscow.

Y Elegant dial, graduated in medium
and long waves.

Built-in wavechange switch (not
pre-set).

Ferrite rod aerial (machine wound
76 extra).

Attractive case in cream, with
chrome handle.

It does fit in your pocket.
Built-in speaker.

Surface barrier transistors, bat-
tery 104d., last 8 weeks.

ALL THIS FOR
P.P. and Ins. 2/6 52/6
Volume

If you want even Greater
have the High Power Model—
P.P. and ins. 2/6 59/6
REMEMBER——
WE ARE THE SPECIALISTS

NOTE-—These kits can be Tuned Down
to 160 metres and Trawler Band.

% Ot * %

one39M, 56M,33M, I2M 2.2 M,

470 3. 470K. All for 2/-, P.P.'3d.

6000 C) P.O, Relays. Platinum con-

tacts, 3 way normal open, few only at

12/6. P.P. 9d.

500 pF Stamp Trimmers, only 9d.

each.

Accumulators. 2 volt 40 AH. un-

splllazble self tap fixing lead. New, 9/6
/6.

Spark Plug. Screwdriver tester, 3/-.
P.P. 6d.

Resistors. { and { w. all values 2d. §
w, transistor type 3d.

Assorted Resistors. 50 popular
values {or choose your own) for 8/9.
Assorted Condensers. 5 pF to
.1 mfd. 25 for 876,

4 Transistor Ampllifier, printed
circuit with circuit 2/-, P.P. 3d. Parts
available, but not plans.

Ferrite Rods, 4 x %in. 16, P.P. 4d.

F.T.R. Il. Tape Recorder Kit. Sub-
assembled, finished in one hour, Size:
6 x 8§ x 24in. Fully portable. 20 min.
play. Send for illustrated leaflet.
S.A.E. Kit cost £6.19.6. P.P. 36,
- -

B7G Valve Holders, with can 9d.
P.P. 3d., less can 6d. P.P. 3d.
Guaranteed TV Tubes. 9 to 17in.

All at 90'-. Ins. and carr. 15/6. £
extra charged against old tube, but
refunded if returned in packing box in
14 days.
2 Watts. P.P. output transformers,
14 x lin British make, 3'6. P.P. éd.
Car Aeriats. Adjustable angle tele-
scopic. 12in. closed, 36in. extended
with Co-ax plug, 17/6. Post paid.
Window Fixing, type for portable,
17/6. post paid.
500K Printed C-rcu-t. Type pots
new, 1'6. P.P. 3

WANTED
Valves, transistors, miniature compo-
nents, all types of radio equipment,
any quantity, but must be new, cash
paid by return.

Suppliers to: Educational Authorities, Forces’ Radio Clubs, Export, Etc.
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IMPROVED COMPONENTS FOR THE &-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE

ROD AERIAL—RA2W

6in. long, ¥ in. diameter, connections to tags :

on Coils.
Car Aerial coupling Coil

OSCILLATOR COIL—P50/1AC
M.W.
L.W. by extra padder

1.LF. TRANSFORMERS

1st and 2nd Stage—P50/2CC
3rd Stage—P50/3CC ...
DRIVER TRANSFORMER—LFDT4

For 208 pF tuning capacity ...

covered with 176 pF tunlng capacity.

12/6
1/-

5/4

5/17
(2 requlred)
6/

redesigned to reduce size and improve perform-

ance. Six spills for mounting and connections

9/6
PRINTED CIRCUIT—PCA1

Size 234 in. x 8V in. Ready drilled and printed with component positions 9/6
WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE 6d.
CONSTRUCTOR’S BOOKLET WITH FULL DETAILS AND FREE SCALE ... 2/-

COILS, TRANSFORMERS AND ROD AERIAL FOR THE P.W. “CITIZEN" ... 35/= PER SET
WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET
D.C. SUPPLY KIT, 12 v, 1 a. consisting R.N.Co GRAM. AMPLIFIER KIT, 3 EX. GOVT. SMOOTHING CHOKES.
of a partially drilled metal case, mains watts output. Negative leedback, Controls 200 5 50 ohms, Parmeko 8/9;

trans., F.W. Bridge Rectifier, 2 fuseholders
end fuses. Change Direction switch, vari-
able Speed regulator and circuit. For

-250 v. A.C. mains, Suitable for Electric
Trains. Limited number available at 33/9.

IUM RECTIFIERS
24v.2a .. 14/9

H.T. TYPES H.W.

F.W. BRIbGE

CON ) 2
(Bridge), 10/11, 250 v.
(Bridge) 8/11. H.W. 250 v. 60 mA .

TELEVISION RECT1 LIRS,
200 mA. Small size. Only 6/9.

B.S.R. MONARDECK TAPEDECKS
Speed 3lin. per sec. With high quality
recording heads, £6.19.6. Carr. 5/-.
Cabinets, 39/6.

. 5/11
250 v.,

EX. GOV'T. CASES, Size 14-10}in. High.
Well ventilated. black crackle fimished.
undrilled cover. IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE OR
C)OVER COULD BE USED FOR AMPLI-
FIER. Only 9/9. plus 2/- postage.

LINEAR TREMOLO/PRE-AMP UNIT
Type TPU/1l, with 3 controls, volume,
amplitude and frequency. Inputs for
guitar and microphone. Requires power
supply of 250 v. 10 mA and 6.3 v. 1 a.,
avalilable from any R.S.C. or LINEAR
amplifier. The unit is merely connected
to normal input socket of hi-fi ambltier
or Guitar amplifier. Only 5 gns.

Voul. Tone and Switch. Mains operation
200-250 v. A.C. TFully isolated chassis.
Circuit ete., supplied. Only 39/9, Carr. 3/9.

I-FL 10 WATT AMPLIFIERS
Brand new. Manufacturer's discontinued
line. Fitted latest Mullard vaives. Dual
inputs for “‘mike” and gram., etc. Bass
and Treble Controts. High sensitivity and

quality. Output tor 3 ohm or 15 ohm
speaker. For 230-250 v. A.C. 19 9
Carriage 7/6. . .

THE SKYFOUR T.R.F. RECEIVIER.
A desizn of a 3 valve long and medium
wave 200-260 v. A.C. Mains receiver with
selenium rectifier. ihigh gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP6L. 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
parts list, 1/9, maximum building costs
£4.19.6. inc. attractive Walnut venecred
wood cabinet 12 x 6} X 53in.

R.S.C. TRAANSISTORISED GRAM
AMPLIFIE Output 1 watt, for 8 ohm
speaker. Txarmlbwh Mullard OCT1,
0OC81D. 0C81. 0OC8l1. Suitable for any
normal crystal pick-up. Only 69/9.

MULTI-MET
CARY M

ivitv 2000 ohms per

Basic 1\1(‘L€‘l sensitivity 155

A.C.and D,C. ranges £4.17.6.

ensitiv]’t,v up to 10,000 ohms
nd D.C. £6.

| brmsz leaticts on A0 or B20.

PILAYS, Carpenters' Type. Polansed
2 times 4,500 turns at 1 685 ohms, 13/9.
Miniature Tvpe G.E.C 0 Sealed, wire
ends, 4c/ovm~. pldtmum 1\11095 12/9.

, 100 ohms 3/11' 150 maA,
10 H, 50 ohms 9/9 mA, 900 ohms
5/9. mA. 12 H, 100 ohms 8/9: 50 mA,

0 H, l ,000 Ohmb 6/9 100 mA, 10 H, 100
ohm:: 6/9: 60 mA, 5-10 H, 250 ohms 2/11.

EX. GOVT, MAL
Prunaries 200-250

S TRANSFOR MERS
. 50 c.p.s. A.C.

250v, 60mA 6.3v. 2a o .. 119
250-0-250v, 60m A 6.3v. 2a. .. 12/9
275-0-275v. 100mA 6. Jv 7&. 5v.3a .. 22/9
300-0300v. 60mA 6.3v oo 12/11
3.500v., 5SmA 2v. 2a . .. 39/9
0-35-40.45-50v., 300mA 6. 3V. 3a ., 17/9
12v. 20a. (carr. 7/6) .. 59/9

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

POWER PACK, 39/9. Louvred

me case only 8 x 5§ x 2ins. Stove
enamelled. For 200-250v. A.C. mains.
QOutput at 4 pin plug and socket 250 v.
60 mA, fully smoothed and 6.3v. 2a. Suit-
able for power requirements of almost
any Pre-amp or Radic Tuner.

EX. GOVERNMENT ACCUMULA-
TORS. Size 7§ X 4 X 2in., 2v. 16 A_H. brand
new. €/9 ea., 3 for 15/6.

IR.S.C. BARBY ALARM or INTER-
COMDM. KIT. Complete set of parts with
diagrams. etc. Master Unit housed in
veneered walnut cabinet. High sensi-
tivity. For 200-250v. A.C. mains. Fully
isolated. Only 79/6. carr. 5/-. Or assem-
bled ready for use £5.15.0.

R.S.C.

(Manchester)

SHEFFIELD: HULL:

13 Exchange St. 51 Saviile
St. (half
day Thurs) or Exchange Stations)

MAIL ORDERS to: 29-31 Moorfield Road. Leeds 12. TERMS: C.W.0. or €.0.D. No C.0.D. under £1.

3/3 extra, under £5. Open 8 to 6. Weds. until 1 p.m. except Manchester, open all week. Trade supplied. $.A.E. with all enquiries please.

LIVERPOOL:
73 Dale St., 2 (8
mins. from Lime St.
Theatre)

BRADFORD: MANCHESTER: LEEDS:
56 Morley St.
(above Alhambra (Market St.)

8-10 Brown St. 5.7 County
(Mecca) Arcade,
Briggate

Postage 1/9 extra, under £2
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(Continued from page 162)

example, using a PL36 here. This is rated at
7000V transient peak anode voltage, which is
ample under all circumstances for our present
purposes, but the screen rating is only 250V peak,
which is too low for safety. A further disadvan-
tage is the 23V heater voltage, which is not easily
available. A normal output valve of the 6V6-type,
or an EL84, has a normal 63V hcater, but
maximum anode and screen voltage ratings of
about 300. This would not safely allow a trans-
former input voltage of more than about 100V
r.m.s. to be used in Fig. 1 if breakdown were to
be avoided.

Test Circuit

The writer, for purposes of a practical test. has
however, set up the circuit of Fig. 1 with a 6V6,
using a transformer A.C. voltage as high as 350V
r.m.s. This arrangement was left operating for
many hours and did not break down. nor showed
the slightest tendency to do so, although the peak
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inverse anode voltage must have been nearly
1000V under these conditions, at least three times
as high as the normal rating of a 6V6. The fact
that this circuit worked for a long period without
breakdown should not be taken as recommenda-
tion for its copying by experimenters, but rather
as an indication of the quality of modern com-
ponents. The writer remains doubtful of the
reliability of a 6V6 in this circuit for really long-
term operation. We must look further for a really
suitable valve. The 807, with a peak anode rating
of 600V, screen 300V, is easily obtainable on the
surplus market for a few shillings, and in view
of the results mentioned already for a 6V6, is
almost certain to provide long-term reliability in
the circuit of Fig. 1. The writer would thus safely
recommend the use of an 807 for an r.m.s. A.C.
voltage up to 250 at the transformer (the 6V6,
of lower rating. was tested at 350V r.m.s.). It
might be advisable to feed the screen from a
tap at about 200V on the transformer, instead of
strapping to the anode, as shown in Fig. 2,

(To be continued)

How Transistors Work
(Continued from page 139)

positive at the base—sce Fig. 25). This, then. gives
the curve of Fig. 26 which, for a circuit in the
common base mode, is really a representation of
the leakage current (ico).

This leakage current rises to a constant value
with increase in negative collector voltage from
point A to point B. Point B is sometimes called
the *softening voltage ” (rather the same as the
turn-over voltage of a semi-conductor diode biased
for reverse conduction). When point B is reached.
Ico starts to rise rapidly. The peak voltage swing
of the collector is usually limited to a value which
is about 25% below the softening voltage. while
the maximum equivalent direct voltage of the col-
lector is usually considered as being about 75%
below the softening voltage, as shown on the
curve.

When a transistor is arranged in the common
emitter mode, then the factors as described above
still apply. but the whole curve is scaled down,
since. under this condition. the softening voltage
occurs at a value below that for common base
operation. The curve then shows leakage current
with the base open-circuited, usually denoted
I’'co—see Fig. 27.

Tester for Comparative Checks

From the foregoing it will be understood that
both Ico and I'co increase in value with increase
in temperature. Either when a transistor is too
warm or in some way defective the value of Ico
or Vco rises considerably and in severe cases could
result in a reversed conduction approaching the
value of forward conduction. It is then that a
transistor ceases to operate as such.

The D.C. gain of a transistor is really a measure
of the ratio of lco and collector current when
base current is flowing. In Fig. 28 is given a simple
circuit which facilitates ratio measurements of
this kind on both npn and pnp transistors. With

a transistor connected correctly to the terminals
indicated. and with S2 in the appropriate position,
a very small reading will be recarded on M1 when
S1 is closed. This is effectively the leakage current
between emitter and collector with the base open
(e.g., Ico). On a good transistor the reading should
not exceed 0:-1mA (100xA), but should normally
be less than this.

This reading will be influenced by the air
temperature around the transistor, as already
explained. and the temperature sensitivity can
vividly be demonstrated simply by bringing the
heat from a soldering iron towards the component
under test (avoid too much heat!).

Transistors are also light sensitive. which is one
of the reasons why thcy are painted black or
sealed in a light-proof container. If there is any
leakage of light through the case Ico will change
with room illumination.

Indication of D.C. Gain

Now, when the button marked *“press to test
D.C. gain " is depressed. the base circuit is closed
through the 82k resistor which goes back to the
battery at the appropriate polarity. The meter
reading will then rise up to the region of 0-6mA
at least: and it is this change in current which
gives an indication of the D.C. gain. The greater
the change. the greater the gain.

Clearly, then. the tester can be used to select
transistors from a bunch and will. at least. al'ow
comparative checks and show whether a unit is
serviceable or not. It can also be used to select
matched pairs of transistors for push-pull output
stages. It is fairly fool-proof as the battery voltage
almost prevents burning out transistors. .

The circuit can also be used to test semi-
conductor diodes. The diode is simply connected
between the “E” and “ C™ terminals and the
reverse and forward conduction ratio can be
assessed by switching S2 from one position to
the other. With a good diode. the current change
should not be less than about 0-6mA.

(To be continued)

www americanradiohistorv com


www.americanradiohistory.com

166 PRACTICAL WIRELESS

June, 1962

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 thelr
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. M a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iil of the cover.

P.W. MINUETTE

SIR —1I have just constructed the P.W. Minuette,

which was described in the January and
February issues of PracticaL WIRELESS, and 1 am
very pleased with the results. Among dozens of
other stations it receives Luxembourg loud and
clear.

I have omitted the telescopic aerial and used a
54in. ferrite slab instead. [ have also fitted a
personal earpiece socket.

The tuning condenser I have used is a solid
dielectric type and 1 have found that a 100k
reaction control works well 1nstead of the 50k
potentiometer shown in the issue.— V. LOWE
(Droylesden, Lancashire).

TELEVISION SOUND -

SIR —1 know that much has already been said

about the reception of television sound on
short waves, but most reports mention signals
picked up on the 80m band. One evening while
listening on short waves, TV sound came in quite
loud on 15m. The sngnal was definitely being
emitted from the receiver downstairs, as my
commercial superhet receiver picked up whichever
channe! was selected on the television.

I see that one reader suggests that the signals
come from the A.F. stages of the TV receiver,
but I doubt if this is the case. as reception of ITV
sound was much weaker than BBC. no matter how
high the volume of the television.—P. FOSTER
(Denmead, Hampshire).

CORRESPONDENTS WANTED

IR,—I have only recently taken up radio and
electronics as a hobby and I would like to
correspond with English radio amateurs wishing to
exchange ideas, news and information on these
subjects. I will answer all letters received.—
AHMED AwAD ABoUL ENIEN (8 Ebn fernas Street,
Fleming, Alexandria, United Arab Republic).

PURCHASING BY POST

IR,—I often hear complaints about the service

given by mail order firms—about slow service,
wrong components sent, etc. But I wonder how
often it is the fault of the purchaser and not the
supplier that causes problems when ordering
components by post.

N

1 am sure that if people indicated precisely
which articles are required, addressed the
envelopes correctly and enclosed the exact cost of
all, including the postage, many more of the public
would realise that mail-order firms are a very
convenient sales medium. By experience I have
found that careful attention to the above three
points will, in nearly all cases. ensure swift service,
and if there is any delay—caused by heavy
demands for a particular component, for
example—patience or a polite reminder note will
work wonders.—P. S. Harrison (Guildford).

LOCAL STATION PICK-UP

SIR,—I have experienced a trouble which

appears, from my chats with workmates, to
be fairly common. The effect 1 refer to is the
direct pick up ot the local station on a tape-
recorder, when this is set up to make recordings
with an ordinary microphone—not with a radio
jack. It appears to be due, in many instances, to
the input valve of the recording amplifier
“bottom bending” and I have improved this
with a modification in the value of the cathode
bias resistor. In other cases, this was ineffec-
tive and the only cure was to shorten the micro-
phone lead, and to use coaxial cable in place of
thin screened lead as fitted to the microphone.
It would be interesting if other readers’ cures for
this trouble could be enumerated, as there
appears to be a real fault with this type of
apparatus, and there must be a single * cure-all”
for all types of recorder.—R. FERGUSON (Barnet).

THE AMATEUR TRANSMITTER

IR, —With reference to G. D. Thornton’s remarks
in the November issue. “ Let would-be hams
join the C.D.” 1 agree, but, what about those who
cannot, such as serving soldiers? Let’s face it, the
licensing regulations were written when Marconi
was a boy and are still in force. With the GPO
now clamping down on Radio Clubs, no person,
who is not a licence holder, will be allowed to
transmit, no wonder there are pirates and Ghost
Clubs with no members. No wonder why, on 40m
and 80m I have heard G’s saying, “ Sorry O.M.
unmodulated S9 carrier”. If a person could
operate and study, the result would be no, or very
few pirates. As the transmitter stands today, a
child could operate one, and keep it TVI-proof
(cost £50+£3 10s. for low pass filters—TVI-proof;
I've done it). The manufacturer has taken the first
step and produced a low cost, good Tx. Now let
the GPO act. A simple test of ability to tune and
erect aerials should give grace for 18 months to
take the R.A.E..—E. J. BootH (Ex 9M2, DL2, now
BRS15100), York.
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Easy - to - build kit - sets of

Model SB-10U.

most AM transmitters.

Less
3 w. R.F. input power required for

SINGLE SIDEBAND ADAPTO.R.,
May be used with

than

PRACTICAL WIRELESS

THE

GENERAL COVERAGE
RECEIVER. Model GC-1U.

Fully transistorised, including

167

highest quality at lowest cost

“MOHICAN"

10 w. output. Operation on 80, 4 piezo-electric transfilters.

d 40, 20, 15 and 10 m bands on USB, The very latest and an

SB-10U LSB or DSB ... £37.6.0 excellent portable or general

AMATEUR TRANSMITTER. Model DX-40U. purpose receiver GC-1U

Self-contained. 80-10 m. Power input 75 w. C.W,, E— o fortheAmateurand
g(:otvm::a{l;r$;:°phone o““"“ 40 w. ‘°3329"|'h"d i short-wave listener . £38.15.0
VAR. EREQ. OSCILLATOR. Model VE-1U. AMATEUR TRANSMITTER. Model DX-100U.
Calibrated 160-10 m. fundamentals 160-40 m. Ideal . Covers all amateur bands, 160-10 m. 150 w. D.C.
DX-40U and similar transmitters ... £11.2.0 input.  Self contained including power supply.
RF. SIGNAL GENERATOR. Model RF-1U Modulator, V.F.O. (illustration bottom nrllg'hot)d
Gives accurate source of R.F. up to 100 Mc/s on Ml
fundamentals and 200 Mc/s on harmonics. Up to ﬁqH(?RTWAVE TRANSISTOR PORTABLE.
100 mV output on all bands £11.18.0 odel RSW-l. Two short bands, trawler and
medium 0 .. £22.10.0

AUD!O SIGNAL GENERATOR Nodel AG-9U.
10 ¢/s-100 K¢fs, switch selected. Distortion less than
0 I% 10 v. sine wave output metered in volts and
£19.19.6
VALVE VOLTNETER Model V-TA. Measures
volts to 1,500 (C.C. and RMS) and 4,000 pk to pk.
Res. 0.12-1,000 MQ. D.C. input impeded. 1l MQ.
With test prods, leads and standardising battery.
£13.0.0

PORTABLE SERVICE OSCILLOSCOPE. Model
08-1. Compact portable scope ideal for servicing and
general work. Y amplifier sensitivity 10 mV/cm;
response, 3 dB 10 c/s25 Mc/s. Time base I5 cfs-
150 ke/s. Printed circuits. Case 7i x 43 x I2<}|n long.
Wt. only 104 Ib. . 9.10.
Sin. OSCILLOSCOPE Model O- I2U Wnde-
band amplifiers essential for TV servicing. F.M.
atignment etc. Vertical freq. response 3 ¢/s-5 Mc/s
without extra switching. T/B covers 10 ¢/s-500 Kc/s
in 5 ranges ... .. £36.10.0
RES.-CAP. BRIDGE Nodel C3U Measures
capacity 10 pF-1,000 pF, resistance 100Q-5MQ and
power factor. 5-450 v. test voltages. Safety switch,
£8.6.6

SINGLE CHANNEL AMPLIFIER. Model MA-I12.
10-12 watt Hi-Fi amplifier. Extremely low distortion
and wide frequency range ... .. £10.09.6
Hi-FI EQUIPMENT CABINETS Range available
to meet various needs. Details on request. (MAL-
VERN equipment cabinet illustrated bottom left)
from £11.5.6 to £17.18.6

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

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

unit  to
£6.10.0

il Conversion
Stereo

l Stereo (TA-IS) £23.6.0

DECKS,
and DECCA ffss

MALVERN

“PACKAGED DEALS” of Hi-
Fi equipment including TAPE
RECORD PLAYERS
PICK-UPS.

STEREO

FIER USP-I.
tape-head output and low output
pick-ups (e.g. Decca ffss)

6-TRANSISTOR PORTABLE Model UXR-].
Prealigned I|.F. transformers, printed circuit, 7 x 4in.
high flux speaker. Real hide case ... £14.18.6
HI-FI F.M. TUNER. Tuning range '88-108 Mc/s.
Tuning Unit (FMT-4U) with 10.7 Mc/s I.F. output
(£3.5.0 inc. P.T.) LLF. Amplifier (FMA-4U) complete
with cabinet and valves (£11.11.0). Total £14.16.0.

6-W STEREO AMPLIFIER. Model S-33. 3 w/chl.
inputs for radio/tape and gram., Stereo or Mono,
ganged controls. Sensitivity 200 mV, £12.8.6
HI-FI 16W STEREO AMPLIFIER. Mode! S-88.
20 mV basic sensitivity (4 mV model available, 7'6
extra). Ganged controls. Stereo/Mono gram., radio
and tape recorder inputs. Push-button selection.
Two-tone grey metal cabinet 0 .. £26.12.6
TRANSCRIPTION RECORD PLAYER. Nodel
GL-58. Goldring—Lenco four speed unit. G.60

pick-up arm and infinitely variable speed adjustment
between 33 and 80 r.p.m. with fixed speed at 16 r.p.m.
Balanced turntable (3% Ib.). Stereo £20.12.0

HI-FI SPEAKER SYSTEM. Model SSU-I
Ducted-port bass reflex cabinet “in white”. Twin
speakers Pedestal model £11.18.6. Bookcase
model.. con £10.17.6
“COTSWOLD" HI-FI SPEAKER SYSTEM.
Acoustically designed enclosure “in the white”.

26 x 23 x I5%in. 12in. bass speaker with 2in. speech
coil, elliptical middle speaker. Pressure unit covers
the full freq. range of 30-20,000 c/s., complete with
cross-over unit, level control, etc. 00 £€21.19.0
COMPLETE MATCHED STEREO OWUTFIT.
Includes record player, $-33 amplifier and twin 55U-1|
speaker systems, (Pedestal speaker Iegs optional
£2.2.0) oo £44

STEREO CONTROL UNIT USC 1. Luxury
model with press-button inputs to suit any pick-up or
tuner and most tape-
heads. Outpu: 1.3 v,
R.M.S. per channel.

Printed circuit con-
struction 18.18.6

HEAD PREAMPLI-
ldeal for boosting

£6.17.6

DX-i00U

Deferred Terms available on orders over £10

Prices include free delivery UK

: Please send me FREE CATALOGUE (Yes/NO)m oo mn
i Full details of model(s)

i

I NAME

: ADDRESS

l__..________________

DAYSTROM LTD.

Dept. P.W.6, GLOUCESTER, ENGLAND

A member of the Daystrom Group,

manufacturers of the

WORLD'S LARGEST-SELLING ELECTRONIC KITS
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“CODAR CLIPPER” ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MED!UM, LONG WAVE BROADCAST STATIONS
THROUGHOUT THE WORLD.

THE MINI-CLIPPER

The ORIGINAL and finest one NEW LOW 36,6

valve all band receiver. Out- PRICE
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 transistor amplifier
stage. Chassis ready punched.
Total building cost, all parts,
one coil 20-60 meters, wire solder
full plans, 36/6. P. & P. 2/e.,

Other coils 10-2000 meters and electrical bandspread available.

Parts sold separately. Plans and parts list, 2/-.

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied dssembled,
only 3 wires to connect. Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread, dual slow-motion
drives, air spaced variables. Punched
chassis 8 x 53in. Batteries last months.
Covers 10-2000 metres (S coils). Total
building cost including chassis, vaive,
2 transistor stages, 2 colils 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.
276, Optional Front Panel, Silver Hammer finish, all holes, 6/9.

THE NEW CR45 J NEW STYLING TOP PERFORMANCE

Previously produced exclusively for Export, the de-luxe version of this famous

ALL BAND receiver is now also available for the home market. Superb new
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
knobs, perspex disc cursors. High gain circuit with ECC8! duotriode, EL84 output,
EZ80 full wave rectifier. Power output 3} watts for 2/3 ohm speaker. 3 Planetary
vernier slow motion drives, separate electrical bandspread. Covers [(0-2000
meters (5 Coils).
version 105-120 voits). Total building cost all parts, valves, front panel, ready
punched chassis, 2 coils, 20-60 and 55-190 meters, wire, solder, instruction manual.
‘6 |9 6 P. & P, 3’6, Optional extra. CR45 Cabinet 12 x 5 x 7in., slide
° [} fl

World wide reception. For A.C. supply 200-250 volts (Export

ap for easy coil changing, Silver grey finish, 2776,

N0 technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated |eaflets, testimonials, etc.

Now available, the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER.

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO, G3IPA

L

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
plesd 7/6|6BA6 8/~ |12AT7 6/~ DH77  6/~|EFs6  8/-|PLSl 12/8
1c3 8/-(6BE6  7/-112AU7 3/9|DH142 8/6]EF9l  4/-(PL32  7/-
1F1 8/-|6BLE  5/9|12AX7 6/9DH130 10/~|[EF92  5/6|PL33 78
1F3 ?/8|6BJ6  5/8|12BES 8/8|DK9L 7/8|EL4l  9/6|PYSL  6/9
LFD1  8/-16BR7  §/9([2BH7 10/6|DK92 7/6/ELB4  7/-|PY82 7/8
1FDY  7/8|6BW6  §/6|12KB8GT1l/-DK96  8/-|EM84 10/-|PY83  7/6
1L4 8/9|6BW7  7/-|12Q7GT 7/6{DL92  7/6|EMS5 10/-|Rl9  11/6
1P1 8/-|6D2 5 8/8|EYSL  7/6/Uz6 9/8

1P10 7168112 8/-|EY 10/~1U37 11/8
1P11 7/6| 6HBGT 2/ LeG 4/-E. 718|U52 /8
1R5 6/-t8J7GT 7 G EBC41 19/-(EZ 6/-|UT6 6
185 8/-|AK7G 8/8 3/91U78 5/-
1T4 78| 6KRG /= 12 9/ UBC4l 88
U35 5/6|6Q7u I 8/8| KTR3C 6/-|UCH42 9/8
3Q4 8/-|68L7GT 6/~ 8/8|K'T66 11/6|Ur4t  8/6
334 78 TI8|N 76|UL4L  8/8
3v4 8/8|6VEG 8/6|N 8/-1UY4l 76
5U4G  7/8|6X4 8/«|N 76[W78 4/

6Y3GT §/-|8X56G 42 9/-IN709
824G 9/6|8X5GT 6/- 10/-|POCBY 776/ X17 76
GAKE  8/8]737 9/8 | DAF96  B/-lBCL30 8/6{PUFSD  7/6|X 142 9/~
6ALS 4/-18D3 4/-[DF9L F/8[ECLE2  8/-|PUFH2  7/6|X150 9/~
6AM6  4/-|12AD6 11/6(Dros 8/=|EF41 9/-(PCLB2  8/-1277 4/
GATH 6/-1124118 10/-(DN76  7/BlELS0 8/-iPCL34  6lZD17 76
High Stability Resistors W 5% 50 Q to 1M, 9d. Midgst Ceramics 500 v. 9d.
Coax, Super quality {in., 6d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Reots.
v025. 300 MA lin. x {in. 17/6. Contact Cooled 250v. 50 MA 6/6, 85 MA 8/8.

OLUME CO: OLS MIDGET SIZ ONU SPINDLES, D. P, switch
ga- Less switch 2/6, Values 10K to 2M, BY9A B7G v. bolders 9d., Bereens

VALVES MATGCHED IN PAIRS

EL84 17/, N709 17/-, 6V6U 17/-, BBW6 18/ per pair. Fush Pull O.P
Transformers for above 3-15 0 14/6, P. & P. 1/6. 12in. P.M. Speakers.
;: 07 24/6. Baker's “Sethurst” 12in. 15 O 15W, 80/-, 12iw. Stereo Model,

- SETS OF VALVES
P41, EBCﬂl,

DE91, DF91, DAF9], DL92 or D94 ...18/6  ECH42, E
27,

DK98, DF96, DAFS6, DLY8 /8 Kl4l, EZ40.,.... 37/8
1C3, 1F1, 11'D1, 1PL. 78 UCH42, UF41, UBC41
1R5, 1T4, 183, 334, or UL4l, UY4l...,,. 35/-
Postage and packing 6d. C.0.D 226,

RECONDITIONED
TV SETS!

ALL MAKES + ALL FULLY SERVICED' 4 ALL
GUARANTEED ¢ ALL GENUINE I3 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 £8.19.
1 7” With 12 months guarantee on tube, and 3 months

guarantee on valves and components,

from £.11.10.0 to £19
Examples: Philips 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 between the prices given according to
the make and model. As our stock continually fluctuates
please send S.A.E. for our price list of quality sets available.

BUY WITH CONFIDENCE !

Carriage and Insurance 25/- extra.

PARK LANE RADIO LTD.

548 ROMFORD ROAD, MANOR PARK, LONDON E.l2.
Telephone: ILFord 6044
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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 PrRACTICAL WIRELESS, January

1962 etc.
By M. L. Michaelis

.4FTER completing nearly 2,000 operating

hours successfully, mostly non-stop for periods of
over a week at a time, the author’s prototype of
the “ Experimenter’s Power Pack ” was taken down
for a routine inspection.

This inspection was carried out extremely
thoroughly, as it was of great experimental interest
to examine all effects of such prolonged non-stop
usage. Thus not only were voltages and currents
checked at every point of importance in the circuit,
using a meter, but also all such points were
tested for the slightest A.C.-components of voltages
present, using an oscilloscope with a sensitive Y-
deflection amplifier. This oscillographic investiga-
tion was primarily intended to test for possible
deteriorations regarding hum -levels after such
drastic long period usage. No drifts in this respect
were found compared with the original values
noted just after the original completion of the
unit, but some other, most unexpected and
mysterious effects were shown up on the oscillo-
scope. in that various A.C.-components of fre-
quencies vastly different from the mains (anything
from a few cycles per second, to many kc/s) were
present. chiefly of good sawtooth waveform, often
amplitude of frequency modulated at mains fre-
quency or harmonics. These A.C.-components were
present at the most varied points of the circuit, and
their exact waveforms and frequencies depended
greatly on the magnitude of loadings placed on
the various outputs of the unit. They appeared and
disappeared in an apparently haphazard manner,
too, as the loadings at the ouputs were changed.

Levels

All amplitudes were, however, invariably very
small, seldom amounting to more than about 1%
or 29 of the actual D.C. voltages present at the
points concerned. Thus they were invariably of
the same order of magnitude as hum levels to be
expected in simple unstabilised power supplies
of conventional design which is the reason why
these peculiar oscillations here had not manifest
themselves earlier as interference in apparatus fed
from the unit, but were noticed only during the
routine inspection. Nevertheless, they represent a
definite “fault” to be diagnosed and cured,
particularly as this unit, being a fully stabilised
power supply, has very low intrinsic hum-levels.

Initial checks after completion of the original
construction also included oscillographic checks,

PRACTICAL WIRELESS
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NEONS .. ..

Experimenter’s
Power Pack

and showed no such peculiar oscillations whatso-
ever in the final design at that time. These oscilla-
tions have thus definitely appeared some time
during the long and continuous usage since.

Investigation

Being rhoroughly puzzled as to the exact cause
and method of cure for these oscillations, the
author decided to extend what was originally
supposed to be a routine check, in order to perform
a detailed experimental investigation of these
effects, with a view to understanding them and
removing them. The cathode-ray oscilloscope and
an electronic audio frequency meter proved invalu-
able tools for a successful conclusion of these
experiments. Knowledge gained therefrom is con-
sidered to be of such fundamental practical im-
portance that it has formed the basis of this article.

Some hours were spent in a systematic recording

of all frequencies, waveforms and amplitudes
observed at all important points, for systematic
“+ve = +veo
Unstabilised Neon ¢ Stabilised
Input tube output
o=ve Ve

X

Fig. |-—Basic neon stabiliser circuit; a very steady
voltage appears asoss C and the neon tube. This
voltage is constant for large variations in the current
drawn from the output. The neon is permanently
struck and the current through it is always such that,
when added to the output current, the correct voltage
drop is given across R to keep the voltage across the
neon (output voltage) constant.

variation of load-currents in steps at the outputs.
With the tabulated results, circuit diagrams, valve
data tables, etc. an interpretation was worked out
and circuit modifications devised which thereupon
ought to effect a full cure. Upon returning to the
workshop and performing the small circuit-modi-
fications devised, the cure was in fact immediate
and complete. 1t was no longer possible to induce
the slightest trace of low-amplitude oscillations
under any circumstances within the normal ratings
of the outputs.
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Causes of the Instability

The causes of the peculiar instability were traced
to be entirely due to the neon-tubes. Fig. I shows
a conventional neon-stabiliser circuit. four of which
appear in the "Experimenter's Power Pack’. Fig. 2
shows a conventional neon-oscillator giving a saw-
tooth waveform output. It is at once seen that
there is absolurely no ourwardly visible difference
between the two circuits. Yet the one is supposed
to oscillate, and the other to stahilise (j.e. suppress
oscillation—etc.)—two contradictory functions from

O——" MMM
+ve R +Ve?
HT. Input '{’Egg € Output
_ —vel
c%ve } : Veo
Vs A C E =

etc,

Output waveform

] Time ——

Fig. 2—Basic neon oscillator circuit with the output
waveform. The circuit is apparently identical to
Fig. I, yet it is an oscillator with a sawtooth output
instead of a stabiliser.

C charges through R until the striking voltage of the
neon is reached at time A. The neon strikes, and C is
rapidly discharged to the extinguishing voltage
which is reached at time B shortly after A. The neon
is then extinguished, and C recharges slowly through
R until at time C the striking voltage is reached once
again. The cycle repeats CDEF, etc., and thus a saw-
tooth waveform appears at the output.

apparently identical circuit arrangements. That
the same circuit in fact does perform hoth func-
tions is an experimentally proved fact. and thus it
is obvious that the precise operating conditions of
voltage and current must determine which of the
two opposing functions the circuit will actually
perform. There will be a region of operating points
promoting oscillation, and a region of operating
points promoting stabilisation. The border-line
between the two regions may be more or less
ill-defined, giving rise to erratic behaviour partially
oscillating and partially stabilising. which was
clearly the case with the author's power supply.
The fact that the main function in his case was
still pretty good stabilisation, with only very small
amplitude oscillation of erratic character, shows
that his operating points lay within the * stabilisa-
tion region ”, but not far enough from its boundary
to secure absolute stability. 1t was necessary to
obtain a clear understanding of the factors which
determine whether an operating point lies within
the * oscillation” range or the ‘‘stabilisation”
range, and subsequently to modify values of
resistors to secure operating points further within
the “stabilisation > ranges.

June, 1962

Negative Resistance

This magazine is of a practical nature, and does
not wish to burden its readers with matters of
theory. Nevertheless. small theoretical points must
be dealt with briefly if these are necessary for a
proper appreciation of practical matters, and thus
no apology is needed for the following brief dis-
cussion of negative resistance.

The concept of negative resistance can be looked
at in two ways. A greater current flowing through
such a resistance causes less voltage drop instead
of more voltage drop across it. i.e. it obeys Ohms
Law in reverse. To drive a larger current through
4 negative resistance we need to reduce the voltage.
The other way of looking at it is to say that cur-
rent passing through a negative resistance does not
consume power, but generates power. Now it is
obvious that such a peculiar thing as a negative
resistance, were it to be connected into a circuit
containing otherwise normal components. could not
settle down to a particular voltage and current
value, as its own requirements for a relation be-
tween the two defy all the normal rules of elec-
tricity.  Consequently, the voltages and currents
must oscillate up and down continuously, in a futile
attempt to find a stable operating point. The result
is simply an oscillator circuit.

If a net resulting negative resistance is present
in any circuit whatsoever, i.e. a negative resistance
component in excess of that necessary to com-
pensate the total normal positive resistance
present in the circuit. then the circuit always
oscillates, without exception. The converse is
also truc: if a circuit oscillates in any form what-
soever, then net negative resistance must be
present in it, without exception. Oscillation and
negative resistance never occur separate from one
another. Consequently, if a circuit is unstable, we
must seek the causes of a negative-resistance com-
ponent. which is certain to be present. On the
other hand. if we wish to cause a circuit to
oscillate, we must take steps to create sufficient
negative resistance in it, i.e. create a portion in its
characteristic where either decreasing the voltage
causes the current to increase. or where increasing
the current causes decrease of power consumption
(increase of power generation).

Examples

The conventional valve-oscillator using some
form of reaction coil is the most familiar example.
Here the grid-circuit is caused to go negative in its
net resistance value, for the following reasons.
If current increases in the grid circuit, greatly
amplified power is fed back into the grid circuit
from the anode circuit, via the reaction coil, so
that the net consumption of power in the grid
circuit is reduced, representing the conditions of
negative resistance. In other forms of valve oscil-
lators or their transistor equivalents the power-
feedback to create negative resistance is via internal
or external valve capacities, etc. Similar, though
more involved, forms of reasoning are applicable
to the various multivibrator types, etc. used in
timebase circuits. All these oscillators are of the
“externally produced ™ negative resistance type,
i.e. the characteristics of negative resistance are
created by using external influences to modify an
otherwise normal, stable, positive resistance
circuit element, (To be continued)
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COYNE'S new

Put Money-Making
Time Saving Know-how
At Your Fingertips!

Just Like Having An Electronics Expert Right At Your Side !

Shows you the way to easier TV—Radio repair—time saving, practical working knowledge that helps vou tn repair sets faster!
and align ALL radio and TV sets, even colour-TV, UAF, FM and transistorized equipment!

Free Trial Offer !

How to install, rervice and
New photo-ustruction shows you what makes equipment “tick.”

No complicated maths or theory—just practical facts you can put to use immediately right in the shop, vr for readys reference at home.

Look over the list. Select np to three books you wish to see.
month or 10/- each two weeks until books are paid for.

mers need not send deposit—just write *previous account’ on margin of coupon.

No. 1. SPECIAL OFFER covyNE ELEMENTARY
PRACTICAL RADIO-TELEVISION SET OF THREE
VOLUMES total 1,038 pages, sturdy Vinyl washable
covers. £3 12s. 6d. the set!

These three volumes present the principles of construction, nperation
and testing of radio and teievision equipment in a SIMPLE, EASY TO
FOLLOW manner.

One very important way in which these hooks differ from many ather
radio and television books iz that the publishers did not try to assume
the “extent of technical knowledge” of the reader. Every subject is
explained COMPLETELY—while at the same time keeping it brief and
to the point.

Vou will find hundreds nf photos, charts, diagrams, etc., in these
hooks. These have been provided to make it easier to understand the
explanations.

No. 8. COYNE TELEVISION SERVICING CYCLOPEDIA. Harold P. Manly.
Quick and coneise answers tn TV prablems in alphabetical arder, cross
indexed, fully illustrated, covers hundreds nf questions involving radio
TV, electronics operation and repair. 430 illustrations; phatos, diagrams,
charts, test parterna, efe., 860 pages, Washable Viny | cloth covers. Price 47/8

No. 19. REFRIGERATION SERVICE MANUAL. H. P. Manly,

Learn Refrigerazion! This manual is a course in itself. Packed snlid with
information to enabie 3ou to do that repair job yoursell.  Used by many
lcading refrigeration firms ar a stamdard reference. Features 364 pages
together with 157 illustrations bound in cloth. An excellent buy at
only 24/- plug postage.

No. 8 PIN'POINT TV TROUBLES IN 10 MINUTES.

Your most useful on-the-job “‘tool””! Quickly and easily pin-points the

exact trouble in any TV set., Covers 70 symptoms, 700 trouble spots.

Over 340 cross-indexed pages: 50 time-saving Check-Charts: 200 diagrams

and photos: explanation of circuits and dcsigns. Thousands already sold.

This is a mast %or every TV enthusiast. Only 31/6.

No. 7. TRANSISTOR CIRCUIT HANDBOOK. Louis E, Garner, Jr,

A practical Transistor Circuit Reference Handbonk by the eminently

qualified Louis E. Garper, Jr., one of the greatest writers an tran-jstor

applications. Dozens of how-tn-do-it illustrations with mare than 200

(;i‘;mit diagrames. Over 400 pages. Washabhle Vinyl cloth covers. Price

8.

Mouey refunded if not satisfied and books returned in clean condition within 7 days.

Send only ONE THIRD of the total purchase price (including postage) with order, then 20/- per

Previous paid up custo-

No‘.”giolﬁATES’x‘ INSTRUMENTS FOR SERVICING RADIO AND TELE-

This up-to-the minute bank telis all about modern radio, TV and electrie
cal tosting equipment and how to use it.  Money-making short cuts on
tronble-shooting, ~ervicing, construction, amd  other jobs, Over 350
pages, 220 photos and diagrams.  Ail data has been pre-tested in the
Coyne radin shops. - Washable Vinyl cloth covers, 26/-.

No. g.Nl"]RACTICAL TELEVISION SERVICING AND TROUBLE SHOOTING
M AL.
A honk i fast time saving methnads for servicing TV receivers. Includes
dnzens of new testing uleas all of which have been proven on the job.
Contents include TV Rervicing methods, TV Rervicing Inetrumenta.
Tuners, Video I.F., Amplifiers, alignment, cte., with 200 crystal clear
photos and itiagrams. 437 pages. Washable viny) cloth covers, Price 34/=,

No. 9. PIN POINT TRANSISTOR TROUBLES IN 12 MINUTES.
Trouble-shnot every type of circuit in ALL transistorized eqaipment!
523 pages: hundreds of illustrations: 120 check charts. 47/6,

No. 39, SIMTECH RADIO & ELECTRONICS BASIC COURSE. 36/-.

POST COUPON NOW FOR SPECIAL OFFER WITH
MONEY BACK GUARANTEE

To SIM-TECH BOOK COMPANY (U.K.)
Mail Order Division, DEPY. PW21, Gaters Mill, Weat-End, Southamp-
ton, Hants,
[C] SEND (Insert Book number here) ¢ ) ( )Y ( )
(] Tick here it enclosing full price, we pay postage. Same 7 day
momney-back guarantee.

(] ENCLOSED please find ONE-THIRD purchase price smounting
to £ FE d with order. I agree to remit the balance
as per offer.

NAME (tvocsetasscocroscscsosccresssscscnsscncncncassonnossse
ADDRESS ..
LRI A S
Tostage charges: Orders under £3 allow 1/6. Over £3 allow 2/- extra.

County

NEW REPANCO
TRANSISTOR
COMPONENTS

Push Pull Driver Transformer
Type TT45, 5/-

Pus.h Pull Output Transformer
Type TT46, 5/-

In'terstage Transformer Type
TT49, 5/-

Dual Range Ferrite Aerial Type
FR2, 1276

2.5 millihenry %lgoke Type CHI cost
Radio Experimental
Products Ltd.

33 MUCH PARK STREET,

COVENTRY
Post Free.

SURPLUS
RADIO SUPPLIES

2 LAING’S CORNER
MITCHAM, SURREY

SEND TODAY FOR OUR
CATALOGUE

400
BARGAINS

At prices below manufacturing
Price 2/6, post free.

2/- refunded on first order of
10/- or over.

F.M. Kit, consisting of | Dis-

criminator, 2 I.F.’s, I F.M. Gang,

2 grade | Diodes. g Price 12/6.

4 - TRANSISTOR
POCKET RADIO

WITH MOVYING COIL SPEAKER
NO SOLDERING
NO

= o
N = .| DRILLING
=
¥ 2 NO AERIAL
: "*,F REQUIRED
MEErs 4 Transistors and
R — 2 diodes; 5-stage
reflex circuit;  push-pull output;

size 54 x 3 x 13in.; full medium wave;
simple instructions and assembly tool
provided.
Plus battery 2/3 extra.
85/- Postage and packing 2/9
All parts sold separately
or the SAVOY SUPER-3 with 3 tran-

sistors and 2 diodes. Battery 1/-
Size 41" x 23" x 117 49/6 P &p2/-

SAVOY ELECTRONICS LTD.
15 Maiden Lane, Strand, London, W.C.2
(Back of Adelphi Theatre}
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SPEAKER REPAIRS, Cones/Fields
fitted. Clock Coils Wound. S.
REPAIRS, Pluckley, Ashford. Kent.

NEW AND SURPLUS Valves, guaran-
teed, from 3/6. Also reclaimed Valves,
perfect, from 1/6. Many bargains.
8.A.E. for complete list. LEWIS, 46
Woodford Avenue, Ilford, Essex.

BRAND NEW MEDIUM WAVE
BROADCAST RECEIVERS

200-540 meters. In brown wooden cabinet
with glass covered dial, 8in, speaker. Valves
6K8, IF, 6K7, 6Q7, 6V6, complete with
circuit and vibrator pack to run off 6 volts.

Size approx. Ift. 10in. x Ift. x Ifc. Brand
New in  waterproof sealed cartons.
£4.10.0. Carr. 7/6.

R107 RECEIVERS

New, but have been loose stored, very
ood throughout, every one checked to
nighest standards. 1.2-17.5 Mc/s in 3
ranges, 3 ke/s or 7.5 ke¢/s bandwidth,
9 valve superhet, sensitivity 2-61.V, Power
100-250v A.C., or 12V D.C. £15.10.0.
Carr. 30/-, or Ist Class used sets £12.10.0.
Carr. 30/-.

J. T. SUPPLY

309 MEANWOOD ROAD, LEEDS 7

“HEATHKITS” can now be seen In
Lordon and purchased on easy terms.
Kree brochure. DIRECT TV REPLACE-
MENTS LTD., Dept. PW 7/5, 138
Lewisham. Way, SEl4. Tideway 6666.

COMPONENTS, VALVES Tubes, etc.
Write or phone for free list. ARION
TELEVISION, 4 Maxted Road, Peck-
ham, SE15 (New X 7152).

ANY KIT built and tested: Radios.
Amplifiers, Test Gear, etc.
workmanship, prompt return.
xils of kit and S.A.E. for quota-

Ready built: Good Companion
11/18/-, and Pocket Companion
8/19/8, R. J. DYMOKE, 16 Haycroft
oad, Stevenage, Herts.

L VALVES 9d.

ALS, 6AMS6, 6D2, GF12, 6F13, 6F14,

6F(5, 8D3, 9D2, 15D2, 78, DI, D17,

D152, DD6, ER91, EF50, EF9!, P61,

P63, UB41. UF42 VR3S, VR51, VR107,
VRI137, VR201, Z77.

{  More at od.. 1/9, 2/9 and 5/9.

R Post 1-9d., 6—1/6.

Speakers 8/9, 6in.—8in. and 7in. x 4in.

Salvage. Post  2/9. Many items in

stock. Stamp for free list

P.P. COMPONENTS LTD,,
- 623 Romford Road, Manor Park.
o London E12
TRANSISTOR SETS, OC44,
QC81D, 20C81 35/6. OC44 9/-. OC45
8/8. 71 6/3. XA102 9/-. XA1l01
818 XB103 6/3. Red Spot 3/6. White
Spot 4/-. Diodes General 1/.. OA79
3/-, OAT0 3/.. OAT1 2/9, OAS81 2/9,
GEX34 2/9. Ear pieces complete with
plugs and jacks 100. 250 and high 7
7/9 each Min Caps. 1 to 32 MFD, 1/9
efrch, and p. paid by CHAPPLE
RADIO, 107 Neasden Lane, NWI10

20045

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 6/6 per line or part
thereof, average five words to line,
minimum 2 lines. Box No. I/~ extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, “*Practical Wireless,"
Tower House, hnu(hammon St
London W.(.2,

RECEIVERS & COMPONENTS

fcontinued)

TO BE CLEARED

New wire ended electrolytic con-
densers. 25 for 3/6. Post Free.

Transistors—Mullard OC44, 6/6;
OC45 5/-; OC71 (TSI) 4/3; AXIl6
(IF or LF) 5/6; TSI7 (OC72) 6l-;
GEC types (A.F.), (R.F) and
(output) 3/6 each. Diodes, top
quality |/~ each. Post éd.

Sound Vision, 137 Moulsham St.,

Chelmsford.
A.1. POST FREE BARGAINS., First
grade transistors. OC44 9/., OC45

' 12/9, OA70
OA’TB OA81 2/9, OA91 OA95 3/-, Re-
claimed valves 6D2, §F13, 6Fl14.
EB91, EAS50, EF8C,
D152, L.63. Z77.
7152, 2719 1/3; 6F1, 6P25, P28, 10D1.
B36, U3l 2/.- 6AB8 10F1, 10P13.
20D1 6F18, ECLBO LN152. PL33 3/3:
19Y3. 20F2. 20L1. PY8l, Ul54, PZ30
4/6. Postal dry battery service.—A.l.
Radio Comiponents, 14 The Borough,
Canterbury. Kent.

“WEYRAD” TRANSISTOR
RECEIVER

Long and Medium Wave, P.P. Output, all
components available, Total cost £8.0.0.
Cabinet to suit, 17/6. Constructor’s book-
let, 1/4.

“P.W.” CITIZEN

Ferrite Rod Aerial RA2W and Coupling
Coil.  P.5O/IAC, P.50/2CC, P.50/3CC.

"Weyrad” | Watt or 500 mW Amplifier to
suit “'Citizen” (As Kit or Assembled). Send
S.A.E. for shopping lists.

R.A. 35 ohm Speakers.
Type ‘00’ Tuning Gangs.
WESTHAM RADIO SUPPLIES

Rear of 176 Abbotsbury Road, Weymouth,
Dorset.

SK Pots, Jackson

RADIO KITS BUILT, quotations free
Ready built Capri., £8: Osmor “P.W.'

6. £9/10/-; Good Companions from
£11/18/6; Contessa, £12/10'-, Lists
—tools, books. etc.—M COLTON, 21

Maplewood Drive, Blackpool.

BRIAN E. HAMPSHEIR (R & T) LTD.

Dept. PWA 23 NORTHCROSS ROAD S.E.22.
76FI3 EF80  EF9I 6P25 10FI z77 ECL80
‘EB9I 6P28 6F1| EF50  Lé63 6F12 25L6GT

GUARANTEED 100% ALL AT ONE PRICE
£l for 10, p. & p. FREE
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TRANSFORMERS

L Quiput ;

Oscillator A
M
E

Scan Coils

ALBA: T301, T304, T304, T4R4, T494, ete... 46/8
BUSH: TV llA 118, 124, 128, TVGIZA,
B 24, 128 .. o 50 44/-
8s/e
elc. 94/~
TV Au \ut,h EV i 108/-
COSSOR: 93¢ and 1‘9')1 933-4-5 937 938A.
and F, 939 and A and ¥ 81/8
943T, 910~ 046, 915, 9458 . .o +o b8/6
9534F, 947, 949 . . .. .. 868/6
DECCA: D17 n.nd C . .. @8l8
DM, DM2C, DM3, D\H/t‘ 00 T44-
PM3, DML4, DML7, 444, 555 .o T4/~
DuFIANT: TR1453, TR1733.. .o 58/6
, T84,
.. . b4/
v . .o < 78/8
T lh4 Tll)u ete. .. .. 78/6
"2 T.'.:l T231F, T248,
293, 58/6
FERGUSON: 1 ﬁ“ TosT, 11 3T, 135T, 145T 65/8
941T-9533T clusive . 58/8
991T-997T melusive .. . .. 68/8
203T-246T inclusive . oo . ee +. 68/8
06T, 3087 . re  B4Y/-
FERRANTI: 141‘3 14T3F lal‘A . 47/8
17K3 and F, 17T3 and . 47/8
17K4 and F, 178K4 DDdF oo oo .. 47/8
1774 and F . . . ,o 498
1475, 178K35, 17K 47/6

.E.C.: BTUal BTUﬁZ BT1746 BT1743.
BT4743 . 48/6
BT4643, BT5]47 BT'5’46.48 88/6
BT5348-BT5643R inclusve .. 48/8

and  88/8
H.M.V.: 182iand A to 1831 chlusive .. B86/8
1440, 1841, 1842-1843 . 86/8
Ail mndels available.
INVICTA: T118,T119, T120 .s .o B4/-
Ali other models avaiiab
K.B.: LIFT50, LVT50, LETGO MV60 .. 108/6
All models available.
MARCONI: Ail models available.
MASTERADIO: Most models in stock,
McMICBAEL: Most models in swck.

MURPHY: V200, V202C 0o .. 56/8
V240, V250 . . 94/-
PETO SCOTT. PHILCO' Mmt ‘models In af.ock.

< b4/-
. 104/-
. . . 74/-
llJ(.U llih\ l"38V . .o 4-
114U¥, 114U11 1150 . . . 4/~
14570, 14460 ., o 00 oo 4/
Most models in stock.
PILOT: Most models in stock,
PYE: CTM{, F\'~1C I \’ICOL .o .. 54/-
Vi, VB, VT, 'l7 . . 54/~
Ly V1, BV 69/6
CW17 oa oo .. 68/8
L CWITCK, CWITP, ote 00 .. 88/8
Most models in stock.
RAYMOND: Moat models in stock.
REGENTONE: All models available,
R.G.D.: 6017T, 7017, C54, etec. 00 .. 58/6
Most models in stock.
SOBELL: T817, T846 .o . .o 84/-
Moat models
STELLA: &T U ., .s . 104/-
NTR61T0, 8T¥62LU ., o0 . 104/-
STRO17U .. .. .o .. 104/-
R TEIVAS VT 3V O O 1 M
=T340 74/~
ULTRA: 36 serles, 81.) senes wlth b ’5 ew N

complete . 0o 78/6
Most inodels in smck
VIDOR: CN4217-CN42Z31 inelusive ., 64/-

Post and Packing 3/6
Also: Used O.P, Txs., scan Coils, ete.
ALL GUARANTEED 90 DAYS
(AU enquiries S.A.E.)

Write for SAME DAY DISPATCH to
MARLEY SUPPLIES
21 Pitlake, Groydon, Surrey

Croudon BROO

Anl at 2 Welifield Road, 3.W.16 (near Btreatham
Library)
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(continued)

© KINGSLAND
ELECTRONIC COMPONENTS

Stupendous Offers

5in. Speaker, new. 3 ohms, 15/9.
High gain Transistors and Ferrite Aerials
3/8 each. Diodes, 1/8. All with circuits.
XAl16 Transistors. Ideal LF. amp 455 kcfs.
or L.F. driver gain 12.5, 5/ each

New, lightweight Headphones, Z)OO
General use, adiustable ready for use, 14/6.
Driver and Output Transformers, sub-
miniature, 10/8 pair. Volume controls,
edgewise movement with switch 5K, 20K,
1 meg., miniature, 8/6 each.

Earpieces, crystal, 9/6, Magnetic, 9/-,
complete with sub-miniature Jack and
Socket or Jack and Socket, only 3/9.

P.W. Pocket 6 Transistor Kit. Complete
with printed circuit cabinet, transistors
and speaker. Osmor designed kit and full
instructions, all parts guaranteed new.
This is the Kit for the Ambitious con-
structor, £9.10.0.

Try our surprise pack af accessories, if not
satisfied return within seven days and
money will be refunded. 7/6, p. & p. 2/6.
6 assorted voltage droppers, 5/-, p. & p. 1/6.
100 assorted cordensers, 8/-. p. & p. 1/9.
6 volt or 12 volt vibrators, 3/6 each p. & . 1/6.
Mike and pick-up transl‘ormers ideal for
baby alarms, 4/6, p. & p.

6 assorted potentlometers. 5/« & p, 1/9.
50 assorted resistances and Londen\ers.
6 miniature valve holders, 2 tag strips, ;1)0

separate contacts, cach 4/9, p. & p. 1/
182 KINGSLAND RD,, hllol(rl)ll(ll
.2, Tel: SHO 6572, Sorry ! UK.

KITS BUILT. “Good Companion”
from £11/15/-. R. E. RYCROFT. Spen-
cer House. Fence, Burnley, Lancs,

CLEARANCE AMPLIFIER OFFERS
High Fidelity
Push-Pull. 15
Twin in-
put. Very high
sensitivigy.
Valves used:
ECC83, ECCH3.
KL84,K1L84,EZ81.
Negative  teed-
back. Separate
Bass and Treble
Controls. 3 and
15 ohms outputs. £7.10.0, Plus 7/6 carriage.
blmxlar 35 watt, £10.10,0, plus 7/6 carr.
ND FOR FREE LEAFLET

STROUD AUDIO
Bath Road, Stroud, Gloucester

FOR SALE

100 BAYS of brand new adjustable
Steel Shelving, 73in. high by 34in.
wide by 12in. deep, stove enamelled

dark green. Sent unassembled. Six
shelf bay £3:15/-. Sample delivered
free. Quantity discounts. C.
BROWN LTD., Eagle

Steelworks,
Heywood, Lancs. Tel.: 69018.

AMATEUR LICENCE Morse Records.
The Rhythm Method of teaching
Morse Is the quickest and cheapest
known. For full details and special
beginners offer. S.AE.: ‘ MORSE-
REC’, 45 Green Lane, Purley, Surrey.

HIGH QUALITY R.C.A, Varacousiic
Microphones, model L.M. 15203 (600/
250/50 ohms). Reconditioned £10
each. Second-hand in working order
£3 each. C.W.0. MOSS EMPIRES
LTD., Sound Dept., Cranbourn Man-
sions, Cranbourn Street, London WC2.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

DON'T READ THIS

unless you repair Radio and TV sets. Halve
the cost of repairs by using our surplus or
reclaimed Valves and Tubes. Most compre-
hensive selection at keenest prices. All
valves re-tested before despatch and guaran-
teed to be in 8ood working order.

2X32 4/6 77 2/-  PCL83 6/~
6AB8 4/ | DH77  4/8 | PL33  4/8
ACT  4/6 | BBl w- | PL38  10/-
8.
AL5  2/- | EBC 4/8 | PL8L  4/6
6AMS 2/~ | EBFB0 6/- | PL.82  4/8
6BG6 12/8 | ECC81  3/- | PL83  4/6
6BL8 6/- | BCC82 4/8 | PL820  7/8
6BX6 3/- | ECC83 4/6 | PY3L  4/6
6bs 176 | Koce  &- | pyes 418
- | Py
6CH6 or | Bcrao e | Bves 313
6CJ! 4/6 | 1CF82 6/- | PYS2 4/6
SFle 2| ERRC 4R BXR 4P
- | Epa B =
6F13 4/8 | KF54  4/8 | SP4l 2/-
6 14 4/6 | Erso 3/- | SP6L 2/-
T 1E N AL
6K25 7/6 | EL42 7/6 | TH4L  10/-
gb%a 6/- | EL81 4/6 | 4] 4/6
sxljm 28 | BLezt 6= | U2z 4/6
he BIMED 38t
. LAY D -
g 8 kyst a8 | Usl 4/6
o - | EY86 76 | U3 716
6U4 e
2 U3 | HVRL 5| U 4/6
Hoce S | HvR2 - bj- 1 U 12/6
pipu 47| KTmO as | we
o0is 8-l Kras - | vl 19
9Bt 7le | KT45 5/- | U281 6/-
12BY7 %6 | LN152  4/6 | U282 10/-
20D1 416 | LA: 6/- | U301  10/-
S0r2 6/ 115%7319 %//6 U319 4/6
b a - | U403 6/-
PLt 8| Nz a4 | Ui 4/6
2013 w6 | N152 4/6 | U801 15/-
20P4 12/6 | N153 4/6 | UB4l 2/-
20P5 w16 | N154 4/6 | UF42 3/-
215U 1216 | N309 4/6 | UL4l  4/6
30C1L 4/6 | Nu29 4/6 | UL44 4/6
Browine v g
30FL1 - | P ] B
SOLT 4/6 | 161 a/6 | Uydal  a/e
W12 /- | PCCB4 4/ | 266 6/-
YOPL1  7/6 | PCF80  4/6 | ZT7 2/-
61BT  10/- | PCF82 o/ | Z142 3/-
61SPT 7/6 | PCL82  4/6 | Z152 3/~

Most pre-war 4, 5, 7, 8 and 9 pin valves,
British, American, Continental, 5/- each.
Postage and packing (all valves) 6d. each.
Orders over £1.0.0 DOST: nee. o

STORS, Red spot
0C45 0CTs 7/6. 0c201 (sxllcon) 17/6.

SPKNS B5in. 5/-, 7 x 4n, 7/6. P. & P

LINE O, Tr, [rom 20/-, Many types.

CONNTRUCTOR'S PARCEL. 2 Ibs. assor-

ted parts from TV sets. Resistors, conden-

sers, DoLeanumeherb, _electrolytics, valve
holders, 7/8, P,
VALVE P \l{(l l,. 12 valves all different

as taken out of TVs. Ideal lor spares, test-
inr, etc. 8/6, Postage 1/6.

Please send S.A.E. for Free List of 1000
Valves and Terms of Business. All letters
S.A.E. please.

“st. John's Radio,” Mail Order Dept.,
3 Jews Row, London S.W.18. Phone: VAN 8822

“LITON” PHOTOELECTRIC
CONSTRUCTION MANUAL

10 Interesting PHOTOELECTRIC PRO-
JECTS, fully described with building plans
and circuit diagrams which can be easily
made by amateurs irom standard compo-
nents. Hints on the use of photocells and
phototransistors. A mine of practical
information for the experimenter. All units
avalilable, ready built or in kit form.
. Battery burglar alarm, Kit 65/-.
. Mains burglar 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. Total consumption 0.2 watt.
4, Motorised garage door opener.
10. Door opener with electronic lock.
If you are interested in electronics or
electro-mechanical gadgets send 1/- stamp

@=1 a:y-mwmt—-

for this 24-page, profoundly illustrated
publication to:
“ST. JOHN'S RADIO,” 3 Jews Row,

London SWIS, Phone: VAN 8822
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FOR SALE

(continued)

ASK your dealer for American Ferro-
dyramics. “Brand Five’ Recording
Tapes—the best tape value!

POWER SUPPLY UNIT, 200-230-250V
A.C. input 12-24-36V D.C. 2 amp,
smoothed output, suitable for tran-
sistor equipments. £8/15/-. Enquiries
to IRVING & DICKINS, 28 Lyncroft
Gardens, London, N.W.6.

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.

state price.
173

A PROMPT CASH OFFER for your
Surplus Brand New_ Valves  and
Transistors. R.H.S.. Beverley House,
Manville Terrace, Bradford 7.

WANTED, TEST GEAR. Meters,
Valves, Components, Communication
sets, Amplifiers. HUGGETS LTD.,
2-4 Pawsons Road, West Croydon,
Surrey.

WANTED! New valves and_tran-
sistors, any quantity. Phone: Cherry-
wood 3955. D & B Television. 131 &
131a Kingston Road, South Wimble-
don. S.W.19.

WANTED: Command Recelver BC453
(180-550kcs) . —Organ, 170 Henleaze
Rd, Bristol.

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 21! Streatham Road,
Mitcham, Surrey.

Telephone: MITCHAM 6201

SOUND RECORDINGS

RECORDING TAPE, save up to 30%
send for list: also_50 second-hand
recorders in stock. B. C. KINGSLEY

& CO., 132 Tottenham Court Road,
London W1. EUS 6500.
MISCELLANEOUS

TRANSISTOR KITS wired, tested,
repaired. —Box 36.

— ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits. drawings an
notes. It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves,

With its variable attack you can play
Classics and Swing,

Write NOW for free leaflet and further
details to C. & S Maude Street,

Darlington, Durham. Send 2§d, stamp.
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PUBLIC APPOINTMENTS

AIR MINISTRY require BExaminers
in the Radio and Electrical Instru-
ments trades at Henlow, Statford,
Sealand (nr Chester), Carlisle and
various units mainly in West ot Eng-
land. Duties include 1inspection and
testing of R.A.F. Wireless, Radar and
Electrical equipment. Qualifications:
Full apprenticeship or equiv. traln-
ing plus ONC (elect.) or C & G 1Tele-
coms plus Radio II or equiv. quals.
Appointments will be unestablished
but opportunities for permanent
(pensionable) posts likely to arise.
Salary on scale £749-£988; starting
pay age 28 or over £884. under 28.
according to age. Opportunities for
promotion to higher posts with maxi-
mum salary of £1.,747. Application
forms and further details from Air
Ministry, C.E.3f. London, W.C.1.,, or
enquire at any Employment Exchange
quoting City O/N 333.

SITUATIONS VACANT

RADIO MECHANIC required for work
on transistor kits. Good wages and
10spects for capable person. Savoy
Eiectronlcs Ltd. 15 Maiden Lane,
Strand, WC2. Phone: TEM 5484.

FIELD ENGINEERS
FOR ELECTRONIC DATA
PROCESSING EQUIPMENT

There are attractive vacancies in our
Field Engineering Section for electronic
engineers to maintain (after training)
LC.T. Electronic  Calculators and
Computers instalied in the Greater
London area.

Applicants should be aged from 24
to 32 and possess the following:

Experience in the maintenance and
repair of pulse technique equipment
either in industry or H.M. Forces;
ability to handle bench tools and
instruments, and an appreciation of the
effects of electrical and electronic
circuits on complex mechanisms,

Qualifications: National Certificate
Elecerical) or, at least, coverage of
ection B of the City and Guilds
Certificate in telecommunications.

Applications from men with ex-
perience of radar equipment in H.M.
Forces will be welcomed.

These are permanent salaried posi-
tions which offer real scope for advance-
ment. Retirement and sick pay schemes
are excellent ond holiday entitlements
extend to three weeks after five years
service.

K you are interested in a career as a
Field Engineer with |.C.T. write
(quoting reference PW/FE/3) to:

Assistant Manager,

Field Engineering Staff Group,
I.C.T. Computer Centre,
Putney Bridge Approach,
London S.W.6.
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EDUCATIONAL

(continued)

ENGINEERS REQUIRED, experienced
in audio techniques and relav
circuitry. for work on public address
systems. Also VHF tlest engineer for
television equipment. Write giving

details to: CLARKE & SMITH MFG.
CO. LTD., Hanworth Air Park, Fel-
tham. Middlesex.

TV AND RADIO, A M.Brit.I.R.E,

City and Guilds, R.T.E.B. Cert., etc..

on “No pass—no fee'' termis. Over
9570 successes. For deiails of exams
and courses (ircluding practical

apparatdsi) in all branches of Radio
TV and Elcctronics. write for 148-page
handbook, free B.I.LE.T. (Dept. 243G)
29 Wrignt's Lane. London W8,

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 Services, Industrial or Com-
mercial background of radar, radio, Tele-
vision, industrial or ajrcraft 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. Winirith,

Nr. Dorchester, Dorset.

A.M.).Mech.E., A M.Brit.I.R.E.,, City
and Guilds. G.C.E., etc., brings high -
pay and security. “No pass—no pay '
terms, Qver 959, successes. For
details of exams and courses in all
branches of Engineering. Buiiding,
Electronics, etc., write for 148-page
handbook, free. BI.E.T. (Dept. 2428)
London W8,

CITY AND GUILDS (Electrical, etc.)
on ‘“No pass—no fee’ terms. Over
95 % _Successes. For details of Eleciri-
ca: Engineering, Apphed Electronics,
Automation, etc., send for our 148-
page handhook, free and post free.
B.I.LE.T. (Dept. 242A), 29 Wright's
Lane. London WS§.

EDUCATIONAL

LEARN RADIO AND ELECTRONICS
the new and practical way! Hosts of
absorbing experiments carried out at
home under expert guidance to teach
vou Radio in a new. enjoyable and
interesting way. Construction, ser-
vicing and taultfinding on equip-
ment made easy for the first time!
N3y previous experience needed. No
mathematics  used.  Free  brochure
from: Dept. 11 P.W. RADIO-

STRUCTOR, Reading.
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Radio
Television
& Eleetronies

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

R.T.E.B., etc. Also Practical

Courses with equipment. No
books to buy.

Write for FREE prospectus
stating subject to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II

‘THE Incorporated Practitioners tn
Radio and Electronics (I.LP.R E.) Ltd.
Membership Conditions booklet o
Sample copy of I.P.RE. Official
Journal, 2/- post free. Secretary, 20
Fairfleld Road, London N8.

X — —P* Vbi-dac

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Vvay.

Ist lesson

il and details

FREE

The Dryden School of
UNDERSTANDABLE MATHEMATICS
B 1iF6Dryden Chambers, OxfordSt. Wl
a London, W.{.
]
]

>

a

a

3

2

2
EEER

WIRELESS. See the world as a
Radio Officer in the Merchant Navy;
short training period. low fees;
scholarships, ete, available. Board-
ing and Day students. Stamp for
piaospectus. WIRELESS COLLEGE,
Cclwyn Bay.

ELEGTRONICS

Key to YOUR future?

An exciting career - A new Hobby -
Your own spare or "’
full-time BUSINESS!

New experimen-
tal course in-
cludes big kits
for building test
gear and a com-
plete  AM/VHF
receiver.,

FREE brochure from

RADIOSTRUCTOR

DEPT. E77, READING, BERKS,
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EDUCATIONAL

ceantinued)

"HOW AND WHY” of Radio and
Electronics made casy by a new, non-
maths, practical way. Postal instruc-
tion based on host of experiments
and equipment building carriea out
at home. New courses bring enjoy-
ment as well as knowledge ot this
fascinating subject. Free brochure
from: Dept. P.W. 12, RADIOSTRUGC-
TOR. Reading.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, 5.000
models. List 1/-. S.A.E. enguiries:
TELRAY. 1! Maudland Bk., Preston.

SERVICE SHEETS; also Current and
Obsolete Valves for sale. — JOHN
GILBERT RADIO. 20 Extension. Shep-
herd's Bush Market, London WI2.
(Phone: SHE 3052).

SERVICE SHEETS for all makes of
radio and TV. 1930-1962. Prices from
1/. with tree fault-finding guide
Catalogue of 6.000 models 1/6. 125
Radio/TV sheets covering 370 popular
models 20/-. S.AE. Inquiries HAMIL-
TON RADIO, Western Road, St
Lecnards. Sussex.

WHY TOLERATE DELAY when we
can supply vour Radio or TV Service
Sheet by return of post at 4/- each.
plus postage. List 1/-. Also Manuals
for sale and hire. List 1/-. S.A.E.
inquiries, please. Mail orders
3 to S.P. DISTRIBUTORS,
Old Bond Street, London. W.1.

FAULTFINDER FILES. showing com-
mon faults that each receiver s
prone to and other usefui servicing
information, 2/- each. List 9d.. plus
ostage. Marl orders only. S.P.
ISTRIBUTORS, 44 Old Bond Street,
London. W1,

SERVICE SHEETS, Radio and TV,
a/. 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.

CIRCUIT INFORMATION

I8 SET TRANSMITTER RECEIVER
Description, Operation. Values. Diagrams.
Tests etc. P.O. 5/-.

38 SET WALKIE TALKIE

Afignment procedure. Faults. Components,
Description. Diagrams etc. P.O 5/-

CAMPBELL

Everland Road, Hungerford, Berks.

BOOKS & PUBLICATIONS

FIND Tv SET TROUBLES _IN
MINUTES from the great book ''The
Principles of TV Receiver Servicing'.
10’6 all bookhouses and radio whole-

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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RADIO CLEARANCE LTD.

The oldest Component Speciaiists in the Trade
27 TOTTENHAM COURT, ROAD LONDON, W.1.
Telephone: MUSKUM 9185
TRADE ENQUIRIES INVITLD

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

“CONTESSA”

IS YOTED BEST OF ALL

Areally remarkable 2-Band 6-Tran-
sistor 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—

EST. 30 YRS.

e el

circuitry,
Anyone can baikd this set—everything supplied inst a soldering irom
reguired,

@ Waveband eoverage of 530 ke/s to 1,620 Ke/s and 160 ke/s to 270 ke/s.

® Assured reception of at feast a dozen stations in daytight!

@ Large clearly-calibrated station-named dial

® Internat high-gain ferrite acrial,

® 5 :1ratio stow motion tuning.

® Fitted with the fatest 12,000-lne high flux loudspeaker.

® Power of 410 milliwatts from the single-ended push-pull final stage.

@ Specially desizned acriat matehing coil for use ina CAR.

® Ouly first-grade fully guaranteed matched transistors and diodes are
used,

® l)ll»uhl_o tuned 1F transformers for maximum gain and knife-edged
seleetivily.

@ Tully dritled printed etreuit panel marked with component numbers.

@ The two-colour case measures 10 X 74 N 31 in, and weighs approx. 4 1bs.
when assembled,

® Liattery lasts 4 months with normal usage,

® Book supplled with detailed  assembly instructions, diagrams and

®

Inclusive price tor ull associated components, cablnet and battery,complete

in every ldetail. or our BUY AS YOU BUILD SCHEME, any parts sold

sweparaiely. Send for comprehensive des-

criptive Manual and Parts 1ist, 3/6 bost frec £l00l9.6
Plus 3/6 P. & Pke.

You can hold Europe in the palm
of your hand with—

THE “CAPRI”

A MINIATURE pocket transistor Radio thai
IIFALLY works, retaining the most attractive
features ol the famous ‘‘Contessa”. SIN first-
grade Mullard transistors and diode are employed
in a highly sensitive superhet MW and preset LW
cirewt embodying the most modern design pructice. A special 2hin, high gauss
loudspewker provides surprising volume and a personal earpicce socket 18 also
available, An attractive two-tone ph stic case (s supplied in two colours. lvory/
Rod or Ivory/Blue, the full constructional details being given with each set of parts.
The total M. ASUREMENTS ol the “Capri” are 1t X 2i x Ilin.

SEE AND HEAR A WORKING MODEL TODAY

£7.10.0

plus 2/- P, & Pkg.

Inclusive price for all associated components,
case and constructional data, complete in every
YOU BUILD SCHEME,
Y PAKTS SOLD SEPARATELY. 9 v. battery

salers. If not in stock, from Secre- T
tary, LP.R.E., 20 Fairfleld Road, detaii or on our BUY AS
Lendon N8| AN
216 extra.
5 =D and ADDRESSE NV
METAL WORK STAMPED an DD D ENVE
METALWORK. All types cablnets,

chassis, racks, etc., to vour specifica-
tions. PHILPOTT'S Metalworks Lid.,
Chepman St., Loughborough.

\VELOPE with any enquiry please. But regret

no lists or catalogues—our stocks move too quickly!
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business:
CASH WITH ORDER OR C.0.D). ON ORDERS OVER 18/~

www americanradiohistorv com
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OUR RANGE OF PRO-

THE WORD M%&\’[ ~Q IS THE REGISTERED SV%CTL'(SD&D GE«E«Q{ETH:‘;
L

TRADE MARK REQUEST THE AMOUNT

REGD. OF 1/6d FOR OUR GENERAL

OF DENCO (CLACTON) LIMITED ?25?5‘33‘125&’3%&%
IT IS ALSO A GUARANTEE OF POUNDAGE CHARGE WE

WORKMANSHIP & TECHNICAL PERFORMANCE | SEQUEST SEND l/ed. IN

MODULATED TEST OSCILLATOR MTO. |

J Provides a modulated signal suitable for I.F. alignment, also trimming and
tracking R.F. circuits.

J Frequency is continuously variable from 170-475 kefs and 550-1,600. kefs.
% Suitable for the alignment of transistor receivers.

J Operates from a single 9-volt grid-bias battery (not supplied) which is housed
within the unit.

930 "
600 :3

% The case is manufactured from steel and is finished in silver hammer. The
30240 front panel is gloss black bearing white lettering. Dimensions are § 1/16in. x
T ipe? 4 1/16in. x 3in.

% Supplied with full operating instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.

(DEPT. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

ATOR, MTO!

STOP PRESS:
TDO.3 Tape Oscillator Coil for Mullard, 3 watt Tape Amplifier, 7/6 each.

ATTENDING COURSE

(A) Full-time One Year Course in Radio and Television. College
THE course in basic principles for prospective servicing engineers.
Next course commences 4th September, 1962.

This course is recognised by the Radio Trades Examination
PEMBRIDGE Board (R.T.E.B.) for the Radio and Television Servicing
Certificate examinations.
CUI-I-EGE Provides excellent practical experience on valve and transistor
radio receivers and all well-known makes of television
receivers.

UF ELECTRUNICS HOME-STUDY COURSES
OFFERS TRAINING | © cos, o Fiemmon s v

Certificates.

N RADID |--T=° R

To: The Pembridge College of Electronics.

(Dept. Pil), 342 Hereford Road, London, W.2. l

TELEVISIUN Please send, without obligation, details of l
|

|

|

l

AND ELECTRONIGS | »-—

Address S,

PCI5 — .

www americanradiohistorv com
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The least exponsive way (o high fidelity

Is din

An Armstrong chassis is more than just a radio-
gram chassis. 1t is a carefully designed combina-
tion of tuner, control unit and amplifier in one
compact unit which can be used as the basis of a
complete high fidelity system. A system which can
include tape recording and playback as well as
radio and record reproduction.

ARMSTRONG WIRELESS & TELEVISION CO. LTD.

MM chassis

STEREO 12 MK.2 £44.15.0

8 watts push-pull output irom each channel, 16 watts total,

ViHF, with automatic trequency control, mgdium and long

bands. A hi-fi sysien1 on one compact chassis.
£33.15.0

STE REO 55 (Hiustrated)

A junior version of the Stereo 12 Mk. 2. 5 watts per channel,
10 watts total. VHF and medium bands. Inputs,for tape,

+ pick-ups and possible future stereo radio.
£31.15.0

JUBILEE MK.2

A mono chassis of 8 watts push-pull output and covering
VHF. medium and long bands, Separate tone controls.

A.F.C. Pick-up and tapc inputs.
£23.15.0

AF208

An AM/FM mono chassis ot S watts output covering VHF-and
medium bands. An inexpensive version of the Jubilee Mk.2.

Post this coupon or write for catalogue or call at our shbwroom
| for full demonstration and professional aavice on .your
1 installation. Open 9-5 including Saturdays. . g

I NaME PIC

| ADDRESS ]
| S
WARLTERS RD. LONDON N.7. NORTH 3213

SUPER QUALITY HI-FI
DYNAMIC (M/C) MIKE

imcluding “Scoteh,” “EML™ "BA

HEAVY win. dome chromium base.l
chromium  stand  with screw  top.
Extends tn approx. fift. Suitable for
abave nnkes, ete, €2,15.0 Carr. 5i-

MODEL TK.60

iid and carrying handle, 88/6.Carr. 7/6.
8 v. 75 AH. ldeal for starting of | internal battery).
storage, 58/6, Carr. 8/6. ecibeln; —20 to
8 v. 20 A.H. Comprising three 2 v. | —i00 ohune).
celluloid-caved cells in woolden case. iz 43ip. x 3}in. x 1lin.
({!"e‘f“{f ’f”‘e 5 x & x T 176 | Ajso gvailable: MODEL TK.50
C b A 1,000 opa.
—— e - o o o | Fh0 100

MINIATURE LEAD ACID 1= - —

ACCUMULATORS BT A
2 v. 1.5 AR Size 4 x 13 x tin. | l"i’i

Weight approx. {1b. /8. P. & P. 1/6,
12 v. 0.76 AH, Bize 4 x 3 x l}in.
Welght approx. 2 ib., 22/6, P. & P.
1/6. | Adjoining Leicester Square Tube Station

OUTSTANDING BARGAINS IN

:R E C 0 R D I N G T A P E : Latest model ss: with balance oontrol

ALL BRAND NEW, BOXED & GUARANTEED

] “GEE'S™” AMERICAN
b | SUPER QUALITY “CBS™ TAPE
: ; P.V.C. TAPE Std. 6001t «CIP-6)  13/-
i : : 1 Isin. sw. oo 10- . s, soor, c1p-py 18/~ |
b o 7in. Std. 1.2001t. 17/8 Std. 1,2001t. (CIP-12) 23,/-|
) 5in. L.P. 9001, 15/- L.P.  900ft. (LP-9) 17/8
with BUILT-IN TRANSFORMER | syin. L.P. 120010 176 . LP. 120001 (LP-12) 1976 | ygg—
Auitatle for haud ot stand use, p 7o L.P. 18001t 24/- L.P. 1.8001t. (LP-18)  28/6  ONLY
Complete  witn sercensd  dewd. | 5in. D.P. 1.2001t. 21/ p.P. Looo, eMxP12 32- | 7 Gns.,
OUTSTANDING VALUE | 5%m. D.P. 1800t 30/- . D.P, 180011, (CMXP-18) 87/~ i
e £4.15.0 ">t 7w DP. 2.400n 39/6 D.P. 2.4008t. (CMXP-2d) 47/- 0 100 0o o watt undistorted
T | P. & 1. 1/6 per order. (Orders over €3 post free). Manv other tvpes available | output (10 walts nom.nal) wize 12x9

|7 Triton,”

TELESCOPIC FLOOR STD. | %A E. for our hage mones-aving hterature on Tapes and Accessarics. | and instructions.

¥

POCKET TEST METER

———— " ——— FOR POST T
NEW AND UNUSED (4000 0.p.v) ooty £4 erex e
ACCUMULATORS A ’ | BEAM PRO TIAL
A pocket size ndividual circnt tester with HORN

12 v. 25 AH. %ze 10 % 10 ¢ Hiin.. | bukelite panel and metal cabiuet. —Uotnplete | 19in. lone, 12in. square flare, Complete

45/ Carr. X5. with test leads batteries and ready 1o use. with mounting Uracket, Iideal for

2v.18 AH. 74 x 4 x 2in., B/- cach- | Range: D.C. Volte: 10-50-250-1,000 . | mobile use. Brand pew. £6.10.0.

P. & P.3/6. C. Volte: 10-50-250-1.000 v, (2,000 0.p.¥.), Carr. 10/~

6 v, 40 A.H. Metal box with hinged | D.C. Current: A/10 mA/250 mA.

Resistance: 0-10 K ohms/v-1 M obms (by 3V
+ 22db (B — 0.775v.

Ranges: D.Co mA: 1-250 mA, D.C. ani A.C.
Ohjiss 0- 10K ohms 100K ohme, £3.7.6.
— e RS e YR e G m e Em S

BrRoS. BADIO

|l5 LITTLE NEWPORT STREET, LONDON, W.C.I.I
Telephone: GERrard 6794/1453

| BARGAIN OF THE YEAR!
Telefunken Stereo Hi-Fi Amplifier

“Rynchrotupe,” ete. Send oy vin., weight 9 ib, Complete with spec.

i | 12 VOLT D.C. AMPLIFIER
(Ardente). As new, 13 watt push-pull
output niike and graw inputs, ta]

Lapped
output travsformer. £9.18.8. x
(Hand wicrophone for sbdve

SUPER QUALITY TEST LEAD KIT

Comprises
teads  and
prods, Eng-
ligh, an

Countinental
type  plugs,
spade  ter-
minale  and
crocodile
clips. Com-
plete in at-:
tractive cage L s

Volte: 104250~ l

LTD,

Open 0-6 Mon.~Fri. 9-1 Sa; | fd
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RADIO MAIL ORDER Co.,

108, FITZIOHN'S AVE., N.W.3.
NEW 4-SPEED TRANSISTOR
RECORD PLAYER usual price £23,
to make up as follows: Luxurious covered
cabinet in red or blue containing |-watt
transistor amplifier, 9" x 4” quality L.S. Motor

board takes E.M.l. 4-Spd. unit. Dimensions
7"x13"x 147, £7. 10. 0d. P.P. & Ins. 7/6d.

4-speed E.M.I. motor, turntable and
pick-up £3. 10. 0d. P.P. & Ins. 6/-.
All items may be purchased sepa-

rately but if ordered together
send

plus 13/6d
Io 8NS. b &ins.

PRACTICAL WIRELESS

June, 1962

TERMS: Cash with order only.

NEW AUTO-CHANGE HI-FI
RECORD PLAYER usual price £30,
to make up as follows:

Beautiful cabinet in red and beige complete
with push/pull Hi Fi amplifier. Dimensions
9" x 16" x 177, Mains Indicator, separate
Bass/Treble controls, large speaker.
Complete with motor board ready to
accept Collaro Studio Auto Changer.
£10. 0. 0d. plus £1. P.P. & Ins.
Collaro Studio Auto Changer new
and ready to fit. £7. 19, éd. plus
7/6d. P.P. & Ins.

All items may be purchased sepa-
rately but if ordered together
send

I7 gNS. plus £1. P.P. & Ins.

NEW TAPE RECORDER normally £50

Complete and cartoned. Latest Collaro Studio Unit with 3 motors. 3-Speeds, all
equalised. Fast re-wind. Digital ¢counter and pause control. Superimposing facilities.
Safety switch and sockets for radio or gram inputs. Recording level indicator. Piano
key controls. Pocket in lid with microphone, tape and spare reel. Dimensions
9” x 16” x 18”. Housed in luxuriously styled wooden cabinet covered with imitation
feather and Vynair.

Send
24 gNS. plus21/- P.P.andIns.

TABLE RADIO abinet in selected walnut veneers measuring 97 x 13" x 6”.

Cost manufacturer £2. Our price 15/- plus 2/6d. P.P. & Ins.

7-Transistor radio chassis to fit above cabinet complete with knobs and scale.
7-transistors, 2-diodes. Large ferrite aerial, Long and medium wave. 600 m.W. into

7" x 4§” L.S. £12. 0. 0d. plus P.P, & Ins. 10/-.

Each item sold separately but if bought together send £12. 12. 0d. only plus 12/6d.
s,

P.P. & ins.
EACH UNIT GUARANTEED NEW AND UNUSED.

S

R

2.

R
A A

12 gns.

TESTED AND WORKING PERFECTLY BEFORE DESPATCH.

SUPER

TRANSISTOR
POCKET RADIO

INCORPORATING

Printed Circuit —

ey
=
Miniature earpiece A
Completely portable
No Aerial or Earth

is required

% Size 43x3ixIfin.

% Output 200mW .= 1]
& ng

% 5 First quality
transistors

% Push-pull output
% Fitted 24in.

high-gain

internal
ferrox aerial and twin tone case in

o
Complete with

Red and Black. Med/Long wave.
Earpiece has subb-min jack and socket

B . with 3ft. fine cable. Almost invisible
h'Sh'f'”x moving in use. All parts available separately.
coil SPeaker Circuit diagram [/6—Free with parts.

RADIO & TV LTD. (Dept. 5T)

HIGH STREET, ACTON, LONDON, W.3.

SOUTHERN RADIO'S WIRELESS BARGAINS

PORTABLE TEST METERS. (As featured 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 15/6; Throat Microphones, 4/6; Junction
Boxes, 2/6; Aerials, No. I, 2/9, No. 2, 5'3, Webbing, 4/-;
Haversacks, 5/6; Valves—A.R.P.I12 4/6. A.T.P4, 3/6. Set
of five valves, 19/-. Postage on each item 116 extra (except valves).
TYPE “18” RECEIVING PORTION ONLY with 4 valves.
S.W. 6-9Mc/s, 35/- each.

ATTACHMENTS FOR “18” TRANSRECEIVER. Head-
phones, [5/6; Microphone 4a, 12/6; Aerials, 5/-; Morse
Key, 6'6; Valves—A.R.P.12, 4/6, A.T.P4, 36, A.R.8, 7'6; Set
of six valves, 25/-. Official booklet “19” T.R. Circuits, etc., 6/6
post paid. Postage extra (except valves) I/6 each item.

QUARTZ CRYSTALS. Types F.T. 241/243 2-pin {in. space.
FREQUENCIES: (F.T.243) 5706 kcfs to 8625 kcfs. FUNDA-
MENTAL (F.T.241) 20 M¢/s to 38.9 Mc/s. (54th and 72nd Har-
monics) 4/6 each. Lists available of frequencies stocked.
CRYSTAL BASES. F.T.24|, F.T.243, 116 each.

CRYSTAL CASES. F.T.241/243. 10/6 per dozen.
DYNAMOTORS for attaching to B.C. SERIES COMMAND
RECEIVERS. 28v. D.C. to 250v. D.C. 17/6.

VARIOMETERS for ‘19" Sets. NEW. 2I/- each.

RECORDING BLANKS. New 13in., 6/- each or IS complete
in Tin, £4, :
BOMBSIGHT COMPUTERS. Ex-R.A.F. Wealth of gears,
motors, blowers, etc. Ideal for experimenters, £3.12.6, carr. paid.
RESISTANCES. 00 Asstd. Useful values, new, 12/6 per 100.
CONDENSERS. 100 Ass. Mica Elec,, Tub., etc. New 15/- per 100.
LUFBRA HOLE CUTTERS. Adjustable. #in. to 3{in., 7/9.
VISUAL INDICATORS (10Q4). Type 3 with 2 meter move~
ments, 2 neons. New 12/-,

MAGNETS. Strong Bar, 2in. x {in., 176 each.

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., 3ds

SOUTHERN RADIO SUPPLY LTD.

H LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653
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D. & B. TELEVISION crer”'" 3055 | [ RETURN-OF-POST SERVICE™

ywood 3955 | | o «BRAND FIVE” RECORDING TAPE

Dept. Aséou |3wll&r4i83'i2 KINGSTON ROAD ?l ”““I"ll + Py UL D )16{5(6 2o, (12)3“51 BOOE. (77, 35/~
TH DON, S.W.I9 .ong Play: 900fL. (57, 18/6; 12001t. (»17), 23/8; 16001 N -
Open Mon.—Sat. 10 &.m.—i p.m. (bxceu. Wed. 1 Donble Piny: 12001, (3510 37/6: 21001¢. 17 ), 60/-, (All Post Free.)
Nearest__Tube, Station South = Wimbledon (Nothem "Line). @ LATEST TEST METERS Hire Purchase
« " re aS
*‘COMPARE OUR PRICES - n Cash Price Deé:osn. l\élthl%’/}’lrgts
3 FINEST, FASTEST SERVICE IT s COUN'I y AVO Mockel 8 Mark IFT .. £24. 0.0 £4.1 1 .
KDL LB BT, [SOGIRTP CIATTITE TR0 LSS GEobilicy AVO Yosers Markqt oo 820 00 S3180 1201 $h18a8
¥ s are o USIILESS AVO Multhminor £9.10.0 ¥1.18.0 120t 14/4
L. OOKl TRANSISTOR PRICLS DOWN AGAIN. ( \\l‘”{( '3101” ShOIZTA L ££1311£8 g‘i’ gg é2 g} £ lg/g
et g0 om0k g oon o oo octe . | | AL R S o R 6D 5 Bk
2 (

Camulete seL of 8 Mullard 'rranslstors only 35/-. Comprising Full Qotalls of any of the nbove mpplied G ¢ o request

2:2:14] lLXOR?)CﬁVIOSfE:l'D 0;?1801 gfggl‘OAMag}gedoia" 2. The AVO Models T and 8 are both lutest modoés jrom current pro-
Gg&‘c.‘s'r;%mngﬂqh GETE 11/3, GETsT4 8/11. GETS3 8/10. ‘“‘““_‘;_";':“‘ waeEMg;;I:!”Gh “é’"‘;’l”;"n’né‘:’fl’_‘s‘

‘GETIL N

Complete Set of 8 G.E. él Transistors, comprialmt GET 874. two . E ¢ Q

TALE DECKS Hire Purchase
GETE1y's, GETILL, Matched Pair GETI14. ) Only 28/6. ALL CARRIAGE FREE  Cali Price Deposit Mthly/Pmts.
COMPLETE S_E 6 S.T.C. Transistors, Only 25/6. R THET ) £8.19.6 £1 6.8 1501 13/
(*Avallable in matched pairs, 1/ extra). Lutest COLLARO \lmllu 1.1 5719.6 12 of 19/

AM

MARTIN RECORI TN lm Colleuo Studio Deck,
COMPLETE NEW RANGE OF TRANSISTOR 11 gns, 8312M tor B.S.R. Deck, 8 gns, Carrving cases available,
COMPONENTS IN STOCK H.P. Terms on Decl\m Ampl:ﬂe{s“t\lr.l;i ICI‘H s, send tor quote.
TAPE PR 115RS
THREE BRAND NEW *STAK *° BARGAINS SI{\l\'IIN)\(- PABO-] Price £18.16.0. Hire Purchase
Designed Tor yuakity outstandt ‘nlue. eposit £3.8.0, and 12 monthly payments of
GRALATRH) RO (ITELIE 47K CTAS BRI B MULLAID TAPE C PRE-AMPLIFIER. We'stock complete

* NEW * R.T.D. 6 Watt Monaural Amplifier,
using heavy duty, double-wound malns
Transformer. With separate rectifier wind-
ing. Valves: Rectifier, Driver and Output.
5 Controls: Switch, Volume, Base, Treble.
Middle. Heavy duty output Transformer.
METAL CHASSIS., All components brand
new. Ready bullt........... ONLY £5.5.0.
COMPLETE 8r alt parts in kit xorm

kits and ail components. Send for list.
\IARTIN. Pre-amp kit for Collaro Studio Deck £8.8.0.

@ JASON F.M. TUNER KITS

We stock complete k:ts for FATL, FMT2, FMT3, Mercary 2, and
JTV2 at eomnetitive rrices. Send for list.

@ P.W. BLUEPRINTS

hots and components (or Revenev, VHF/FM Recelver, Short

3.15.0. P. & P, 3/6. Wave Two, Mains Receiver, Transistor Portable, Tutor, Citlzen
- and Mini-Amp. Full lists available.
*NEW*FOUR VALVE, Ine. RECTIFIER. A.C. ONLY @ LOUDSPEAKERS
MAINS RADIO. Medium and Long Wave. GOODMANS: Axiom HO 101n £5 2.0: Axiom 112 10in. £8.14.0;
. Heavy Dutv Mains Transformer. Metal Axiette 8in. £6.15.0: AXiom 3060 12 1.
|Chassis. Ferrite Rod Aerial. Extremely WHITELYY: ITF 1016 10in. £8. 4 0: HF 1012 lOin £5.2.8:
:v.tiricv.l\ée cgbxr})eL“w‘ro-tone g:g&;{ Spleesnog All Goodmans and Whiteley units supplied. H.P. available.
nish. Ready built for use 5
bu{)pued with slow motion tuning, 10/- . STEREO GOMPONENTS
extra . Mormunite ganged potentiometers as specified for the Mu]]ard
or, ﬂ]l pﬂrts in Kit form. ONLY £8.5.0. circuit=<. ® Log/Anti-LLog, 00k, 1 meg., 2 neg. @ Log 50k.
P, 746, You will be delighted with 260k, 1 meir.. 2 mew, ® Lan/Lin 250k, 500k, 1 meg. All 10/6 each.
this putohase All parts sold sepacately.
@ TRANSISTORS
* NEW *  Undoubtedly the best dea) ever offer din Transistor AMULLARIN. Reduced prices, Current production, not re-
IRadios. The most attr active professional finish ever in kit form. Jocta. All in makers' boxes. Post 3d, on each transistor.

sistor Pocket Supherhet,
the latest components [rom America.
Transfilters. Printed circuit. First Grade
Transistors and Components. Ferrite rod
aerlal long and medium wave bands.

()(.44 9133 U045, 9/-: OCT0and OCT1, 6/6; OCT2, 8/~ JC72 Matched
Pairs 16/-: OCT8, 8/-: OCHi. 8/-; OC170. 9/6; OCIT1. 107 6,

AMPLIFIER KITS
We have 1ull stocks ol all components for the Mullard 510,
Must be seenAtg b)eN?%l“eg‘éeiis 0. P.&P. 316, ‘\GTuI]nr(I ;]z M.lnmd 2 dlnd 3 Valve l’rxe amp. Mullard Stereo.
S 9 O EC 912 Pius. Detailed list on any of these sent uron request.
FASY TO BUILD. All parts sold serarately. Instructional Manuals: Al Mullard Audio Circuits in "*Circuits

Send 6d. for lists of transistor components, Speukers. Transformers. etc, for Audio Amplifiers”. 9/5, cCOL2, 4/6. All post free.

ALL VALVES ARESOLD SURIECT TO FULL GUARAN . GRAMOPHONE EQUIPMENT

Cu T VALV LIST A] ATEST MOUDLKLS Hire Purchase
,l«g:n g/g 1~xcc:,x z//s g;g TSR 72] l-us'] FREE Cash Price Deposit Mthly/Pmts.
£ 18[ECIB0 8)- B/3| 6/6 RECORD CHANGERS
CBL31 20/~ BoHel 15/-\ K168 6/31uzs  10/- (.,\Itlt ARD AUTOSLIM
CUHB5 12/6)ECHID B/~ RTWEL 5/5|uus 124 (GC8 PUY £8.5.0  £1.13.0 120f 12/8
CL$3  10/-{ECH42 7/0 hTWE3 §/8|Uvg 9/8 ol A-\lm('mr(‘.r’m PU).. £85.0  $1.13.0 1Zol 12/8
D77 8/-|ECHB1 7/8|L.63 £/8U31 il- AM(TCB PUy .. £7.19.6 £1.12.6 12 of 12/3

DAFOL  5/-|ECLAC  7/3|PCCB4  7/8ly37 12/
bAFSG T/ ECLx2 478 bcosy 18/8{uso /6|5y
DPOL 3/8IECLHS 11/9{PCFBO  7/6[usu 5/
DF9G  7/3{EF3D 4/3 pCrE> 70| Utor 9/8
DHG3  6/-|EF50  1/3|PCF8E 14/8{yast 8=\,
DH77  4/8[EFNO  4/8{PCLA2  7/-[u2s  14/8[)]
DROL  6/-/KFRG  €/3|PCLA3  8/8)U30l 17/
{mw 7/g BEAG B/9|LULs 175/8 UsoL 22/~
)K96  7/3(E¥S9 /8| PCL3S 15/ 4
bLot  &7|EFer 8y |pLsa  snloabeo0 88
DIB2  G/3|EFe2  4)-|PL38  8/0) T g
91 F/-{ELY3  7/8|PL33  14/8[ il g
[LOS  7-|ELSS  12/-|PL8L  8/-|yyThg S
EABCHO 3/3|EL41 78 |PL32  6/6|UBY
EAF42 7/9 ELA4  6/9|PL83  8/8|UCC34 12/8 o ILLUS :D LINTS gre available on LOUDSPEAKERS.
.PISM 6/6|[EM8B0  8/6|PLsd  8/8|UCCRS T8I G NTE Y 1ale TAPE DECKS, TEST GEAR, RECORDING TAPES. GRAMO-
591 3/-(EM8L  8/6|PY31  7/-|UCIK80 14/61ch 0 iT)e I’I[ONE EQU{PMMT AMLIFILRS. Any free upon request.

Au Monarch
CBS sStereo/LI'/78) .. £8.19.6 £1.16.6 12o0f 13/7

\l\( Il RI-K'URI) PLAYERS

£5. 8.0 £1.11.0 Zof £1.8.0
£8.10.0 £1.14.0 120l 13/-
£4.10.7 f£1. 5.0 dof £1.5.0

1 A\‘( I.II'IIO\ UNITS
GARRARD 4lll< (GCBPU) £18. 18 0 £3.17.0 12 of £1.7.8
PHILIPS AGI015 .. £14. 2.5 £2.17.6 12 of £1.0.9
Mauny of the above can be supplied for stereo working. See our
Grnmophone Equipmant List ior details,

M -lue 6K 1 30C1 78
it dmewt venvi wuom USSR B2 | o mwsor nustiney
Y 76|PYNL  6/-|UCHRL 8/3|6L1 12/-301.1  7/6 Cash with Older or C.0.D. We charge C.0.D. orders as follows.
g/alPyse  B/-|UCLs3 1276|618 9/0|aors 1143 Up 1o €3, minimum of 32, Over £3 and under £5, 1/6. Over £5
8/0|PY93  8/-|Uraz 3y9(0L18 8/-(30r12  8/- and under €10, 1/8. Over £10, no charge. Postage extra on
6/6/PYaR  12/-]ULAY - 6L19  12/-i52KU 10/ CASIH orders under £3 exe r-n( wiere Stated. Postlage extra
8/9 PZ.‘;O 8/-|UL44  10/9 FRNT 4/6|53KU 10/~ on Overseas orders irrespective of price.
12/8{R1v 10/ UL48 7/-|GVG 5f-[5aKU 8/6
EOLM. ki I\TSWC @/-18P41 2/3

ULsd  7/3i6U4  10/-1185BT 14/6 “YK\'I"I‘S “ ‘l'lo (MAILLTCI))RDER)

We nrlgle ouraelves ;ll.l'A’V‘f‘; can ohmi‘ln and supply llilv ’{v\é
spare. Please ask us for components you may require
are almost certain to have them. 54 CHURCH STREET, WEY.BRlDGE, SURREY
TF‘RMS SA all enquiries. C.W.0. or C.0.D. 3/- extra. Telephone: Weybridge 4556
g0 Velves. 8d. each. C.R.T.s 12/6 inc. insurance. Please note: Postal business only from this address.
SATISFACTION ASSURED. RETURN POST SERVICE.
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LOW PRICES » PICTORIAL

SENSATIONAL NEW 1962 DESIGNS—BY CONCORD
STEP-BY-STEP PLANS s EASY AS A.B.C.

THE NEW “LISBON”
TRANSISTOR SET

This 18 a pocket U-stage

transistor set not wmuch l9,6
larger than a matchbox.

Excelleut clear reception cnvering all
mediumn waves, work« for months
off a tiny 14 or 3 volt battery costing
only 34d. Easy to bwld and an
excellent intruduction to transistor
circuitry. Everything can be suppliel
down to the last nut and boit incl.
SIMPLE  PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 19/6, plus
post and packing 1/6, (C.0.D. 2/~
extra). Parts sold separately, priced
parts liat 1/-.

winiature piush button base, valve
pocket radio at absolutely rock bot-
tom building cost. Couvers all mediun
waves with very latest circuitry
brnging in statious from all over
Enrope without fuss. Rize only 4} x
2% x liiu. A fascinating pocket radio.
We can supply all the parts wetndimg
beautiful 2-tone case and SIMPLE
AS A.B.C. PICTORIAL STEP-BY-
STEP PLANS, screws, wire, ete. {an
be Luiit for the exceptionally LOW
PRICE OF 27/6, plus post and pack-
ing 176 (C.0.1. 2/- extra). Parts sold
separately, priced parts list 1/-

Built this newly-.

only 6 x 3} x hin. Uses thres transistors
CONTAINED LOUD SPEAKER. ‘ery
sensitive, ideal for othice, bedroom,
holidays, ete. Months and months
of listening off an sd. battery, Can
be built FOR ONLY 89/6, including
PROPER CASE, wminiature speaker,
ete. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS ctc., plus
post and packing 1;6 (C.U.D, 2f-
extra). Parts sold separately, priced
parts list 1/-.

OUR NEW 4 STAGE “MINUETTE”

¢ued “MINUETTE™ 4-STAGE tranwustor
set in very strong ready dntled ULTRA-MODERN CASE, wze
1d diode and SELF-

e of our most
el i

THE NEW “FLORIDA” VALVE RADIO

This sensational “FLORIDA® model is on
sensitive valve radios. It is a highly gomp

“*8an Remo”’—covers all medium waves
including “Home,” “Light,” ete. Relis
ableaml lightweight—Slips easily into the
Pocket or Handbag—size ouly 44 » 2 x
I1in. Works lor Months off 8d. Battery!
Ideal for holidays, Camping, Bedroowm,
etc, Anyoue can assemble it in an hour
or two with our simple-as-ABU PLANI
Complete set of parts including minia-
ture speaker—everything—only 37/8,
plus 2/6 P, & P. (C.0.D, 2/ extra.)
Parts can be bought separately.

THE NEW “SAN REMO” ONLY 37/6
39/ G | 1uis ab Transistor Speaker Radio—The

CONCORD ELECTRON l cs De t I 4/4 Cheques accepted, Cash on delivery 2/- extra. Please print name and address in
pt. block letters. Suppliers to Schools. Universities, Government and Research
210, Church Road, Hove, Sussex &, Sonete e of componens ant vaues stookot.Regre

BBC - ITV - F.M. AERIALS
B.B.C. (BAND 1). Tele-

H.A SHORT-WAVE 8Bt gers. 1% ===l | PIRST-CLASS
EQUI N LT.V. (BAND 3), 8 Ele-
] g a2 225 | RADIO COURSES . . .

i 5 Blomers, Jrigmont. 33/8. GET A CERTIFICATE !
SHORT-WAVE KITS |

5 g TIME
Famous for over 25 vears for 41/3. 1+5 Element, 48/9, )
ECHSINE BN s it TS i | || Acr briet, incensly nceresting seudy

63/9. Chimney and mast
mounting units also available. time—YOU can secure your pro-
Loft “‘H', 2 fessional qualification or learn Servicing
and Theory. Let us show you how.

H.A.C, were the original suppliers of
SHORT-WAVE RECEIVER KITS lor

the amateur constructor Over 10 000 2,‘?‘)‘5/]) 10ft, 12/6.E;Ii~ixgez"ar}§i

satlstied customers—including Tech
nical  Colleges, Hospitals, Public
Schools, Hams. ete.

Improved designs with Denco coils:
One-valve Kit, Model (""", Price 22
Two-valve Kit, Model VE™,
New Addition: Model “'K*,
Super sensitive “All Dry” Receiver.
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
descriptive catalogue and order iorm.

Pl b L
POST THIS COUPON NOW!
“H.A.C.”” SHORT-WAVE PRODUCTS

(Dept. TH), 44 Old Bond street,
I London, W 1

I Please send me FREF and without
obligation your 1962 literature.

ADDRESS |

A= -

—— - o]

te channel when ordering.
C.W.0. or C.O.D. P.P. 2/6. Coaxial cable.
8d. yd. Coaxial plugs, 1/3. Send 8d.
stamps for illustrated lists.

K.V.A. ELECTRONICS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.

TRANSISTOR PORTABLE RADIO KIT, £5.17,8.
plus pust 3/6. Covers medium and long w: es, DO
aerial or earth required. No difficult aligning
uecessary. Build for your hulidays now. Al
Pocket Radio Kit, 65/-, post 2/-, with persona)
earphore. M. and L. wave. Red Spot Transistors
+ White Spots 2/3; Yell/Green 3/3; OCT1, 6/-;

7 7/6; OC44, 9/6; OC43, 9/-, Subemiu.
electrolytics 2, 1o, 146, 82, U wfd, 2/-:
oo mid, 2/9 500, 1000 wmfd 3/3; silicou
rectifier bargain 70 piv. 3 amp., 8/3. Transistor
Tape Recorder, £11.11 (£15 elsewhere). Transe
former 250-0-250 v., 6 v., and 5 v., 15/, Super
Coax, 75 vhms, 8d. vd. Eleetrolytics s,
00 v, Y35 8 4 15U, 8/3; 100 + 100 (475 vy,
3/9. V. Cunid., twin gang 0.0005 trimmers and
. 1/~. Resistors

slow uotion 9/8. Transistor holders
10e, tol 4d.; 59 tol. 9d. Tannoy M
Urystal mserts (new), /6. (orler Uni
amplifler, 92/6; 1.F. Amplitier (460 kels, pre-
aligned), 92/6: 5 wavebawd couverter 80/3; Manual
No. 1657 describing and circuits, 2/9, post tree.
TERMS: C.W.0. Post extra, excess refunded.
sSerid 104, stamts for Transistor Notes,
MOORE’S EXPERIMENTAL SUPPLIES (Dept P)
8 & 10 GRANVILLE STREET, SHEFFIELD &

™ =" FREE GUIDE = ==~
The New Free Guide contains 132 |
pages of information of the greatest

| imporcance to those seeking such |
success-compelling qualifications as

| A.MBric.lRE., City and Guilds |
Final Radio, P.M.G. Radio l
Amateurs’ Exams., Gen. Cert.

| of Educ. London B.Sc. (Eng.), |

I A.M.I.P.E. A.M.l.Mech.E.,
Draughtsmanship (all branches) !

Ietc., together with particulars of l

our remarkable Guarantee of

I success orR No Fee |
Write now for your copy of this I

I invaluable publication. It may well
prove to be the turning point in your l

career. I
FOUNDED [885— OVER
Je e o 150,000 SUCCESSES ow o
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 461), 148 HOLBORN
LONDON, E.C.i

S. Africa: P.O. Box 8417, Jo’burg.
Australia: P.O. Box 4570, Melbourne.
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23 TOTTENHAM COURT ROAD,
and at 309 EDGWARE ROAD,

PRACTICAL WIRELESS

LONDON W.2 /

Telephone: MUSEUM 3451/2
Telephone: PADdington £963

THE “PETITE” PORTABLE

alAY Be

KUILT P. &P

sET £7.0.0

Batteries extra: 11.T. 10~ (Type

BB1U6) or equivalent. L.T. 1/8

(Fype AD 85) or equivalent.

@ Hizh Q frawme
aerinls.

@ lligh sensltivity on
both wavebands.

; ® Mediumn and long
wave superhet cir-
enit.

@ Instructionbook1/8

TRANSISTOR SUPERHET RADIO

MAY BE

BUILT FOR

s

PP3 Baitery
extra at 2/¢

Using six Translstors and i)
one [Hode and internal Ferrite Hodi £
Aerial, with provision for Car Radio Aenal.

Full
mediumn and long wavebsanud coverage and 6 x 4

High Flox Bpeaker. When constructed the
recciver la housed In an attractive two tone
case, size 104 x 7§ x 3}in.

WE HAVE BEEN APPOINTED
STOCKISTS FOR FULL RANGE OF

STERN’S RADIO

(Fleet Street)
Famous Mullard Designs
such as

Typz ‘C’ Tape Pre-amplifier and Ernse Unit.
ineluding separate Power Supply.
Coniplete Kit of Parts. . ...o......... .. £14. 0. 0
or Completely wssembled and tested,
Alo avatlable Less Power supply at £11.15.0
and £14.10.0 respectively.

Blern’s Model RF/TR3 MI.2. Tape Amphﬂer
Complete Kitof Partse, oo £13.

or Cotpletely aercinbled and tested . £l7 0 0
Complete Tuullard_ 5-10 Ampllﬁer wnh Pre-

amphfier on same Chresia
Complete Kit with Panpeko OfP and
Mains Transformere
(muph tely asreinbiled and t
Comnplete Mullard 8—35 Ampllller l\lt .
Comipletely assemnbled and tested .

/

Nullard 10—10 Stereo Power Amplifier based on
the famous Mullard 5—10

Complete Kitof Par .. £18.10. 0
Cotnpletely assemlle £21. 0, 0

(Contioi Unit on Miap Chassis)

Also available with separate dual-chenne) Pre-amp,
Complete Kit for Power Awp. & Pre-ump £26. 0 0
complete assembled and tested, ..., ... 30.
ALL COMPONENTS USED IN THESE KITS ARE
OF THE HIGHEST POSSIBLE STANDARDS AND
STRICTLY TO CIRCUIT SPECIFICATIONS.
Full descriptive literature available on these products
and Cirewit Dingrams may be purchased separately.

o

TRANSISTORS
FROM 16,
for Experi-

LOOK!

AUDIO TRANSISTORS
mental Circuits 1/6 each.
YELLOW SPOT A.F. TRANSISTORS
6 volt, 2/3 each.
RED SPOTS 3/- each, 3 for 8/6.
WHITE SPOTS 3/- each, 3 for 86.
YELLOW/GREEN 33 each, 3 for 9/-.
RED/YELLOW R.F., 4/6 each.
MULLARD TRANSISTORS DOWN
IN PRICE
OC44 9/3, OC45 9/-, OCI70 976, OCI7t
1076, AF114 11/ AF1IS 106, OCIl6 10/-,
AF117 916, OC71 66, OC72 8'~, matched
pairs 16/-, OC78 8/-, OC8l 8/-, matched
pair 16/,
MULLARD DIODES OA70,
OA81, OA90 or OA95, all 3/~ each.
LOOK, MINIATURE GERMANIUM
DIODES 3 for only 2/~ or 7/- per doz.
CRYSTAL EARPIECES with LEAD and
PLUG 7/6.
LOW IMP EARPIECES 7.5 ohms with
LEAD and PLUG 7/3.
MINIATURE TRANSISTOR TRANS-
FORMERS, P.P. Driver 4.5:1 P.P. Output
20:1 Boxed with Spec., 9/6 pair.
DRXI CRYSTAL SET COIL M.L.
With circuit, 276.
REPANCO TRANSFORMERS.
TT49, TT45 or TT46, 5'- each.
REPANCO DRR2. Dual Range Coil, 4/-.
REACTION CONDENSERS 0001
3/-,.0003 39, .0005 4/- eac|
]B DILECON CONDENSERS .0001,
0002, .0003 or .0005, ail 4/9 each.
TRANSISTOR HOLDERS 3 pin or
S pin 13 each, 3for 3
ALL SENT POST FREE IN U.K. by
PETHERICK’S 2§8i2
SUPPLIES
22 High Street, Bldeford N. Devon

Tel.: Bideford 12
S.AE. WITH ALL lNQUIRIES PLEASE

OA79,

Types

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
RS, 185, 1T4, 384, 3V4, DAFSL, DFYL, DKI1,
DIL2, DLos. SEN" of 4. 1876,
96, DFY6. DK96 DL9. SET of 4, 28/~
PCC 9,

D13
l)l ‘Jl

9/6

1R5 5/6 5/11 PCF80 7/9
185 a/8  DLsn 6/9 PCFg2 7/6
D16 8/9 PCls2  8/3
F B9 3/~ PCL83 10/-

EBC1l 7/6  PCL84 8/
PBRBO W8 PLYs  10/9
I B2l 12/~ PL8L 8/6
F.CC40 13/~ PLB2 6/6
ECCBl  4/9  PLBI 6/6
ECCu2  5/9 PL84 8/-
LCC83  8/9 PYu2 11/-
RCC84 8/ PY80 -
ECCS5  7/6 PY8L bikd
ECF80 713 PYs2 8/-

LCIT82 8/3 Y83 b

LCH21 12/- U25 11/
ECHi2 7/9 UABC80 6/-
12Q7GT 4/6 LCL80 6/ UALF42 8/-
128N7GT 7/3  El'40 11/- UBC4L il
4L6GT 8/- EF41 716 UBF80 8/-
3HZAGT  5/-  LF8N 4/4 1CC8 -
AZ31 8/9 EF8> 4/6 CH21 11/6
CL33 i1/~ LY86 8/6 UCH42 7/6
DAC32 8/8 LF89 6/9 UCHslL 8/9

DAFY1 4/ ILFIl 2/ UCLBZ 9/
DAF98 6/9 ELA4L 9/~ UCL83 13/-
33 EL81 613 Fai 6/6
DFYL 8/3 kY51 73 UF89 6/9
DF96 6/9 KY8H 7/8 jL4a1 6
DHTT 6/- EZ40 g(- UL84d 6/6
DK32  10/8 LZ41 6/9 LY 13/~
hi¢ LEZ80 5/9 UY4l b6

DKY2 713  LRZ81 6/- UY85 6/
DEKY6 713 MUL4 6/~ VP4B /6
DL33 %16  PCCs4 - L1 2/9
Postage 6d. per valve extra. Any Parcel

Insured A"alnst Damage in Tran=it 6d. extra
v C.0.D. Parcel 3/- extra.

Ulﬁce address, 1o cullers.
GERALD BERNARD
(Note new address—iormerly of Leeds)
83 OSBALDESTON ROAD,

STOKE NEWINGTON, LONDON, N.16

www americanradiohistorv com

STAR FEATURE
PURCHASE!

WE CAN OFFER THE FABULQUS SAVILLE
DOUBLE 12 STEREO FOWER AMPLITIER
AND MATCHING SAVILLE 12P CONTROL WNIT

FOR ONLY

15

[
1240

ORIGINAL
PRICE 49 gos.
Brief Specifications:

Input senaltivity P.U. § and 45 mv, Tape | and
20 mv, Radio bt mv. Ou(put 12 watts per channel,
20 watts prak. 2 EL#&4 push-pull outpur per
chaupel. Control 6:pus, sek volume op/o. baes,
treble and balauce.

THIS
ARTICLE
IS BRAND
NEW AND
GUARANTEED

nADI 0

Pictorial
RAS

straighn -forward wor@ and
Clear xplanatory Plctures, The
Reader is taken Step by Step from
Plcture to Picturc.

LEARN WHILE YOU PAY
FOR ONLY 2/6 PLER WEEK
Write for FREE Ilust-ated Prorpectus
qiving detuils of instalmen: p/ar

WORLLD R:\I)IU IIA
TRANSISTO

in Sim

ANID SE
TRANSISTOR

BUMPER lt()()l\ OF

CIRCUI'TS
MULLARD CIRCUITS FOI !

AMPLIFIERS, 9/8.

OSCILLOSCOPE ROOK, Bradley

OSCILLOSCOPY, L(lUll’I\ll '\’l

RECORDS & (xl( ‘Pll().\l'l

EXTRA la(lUll’)ll '\"l FOR _YOouR
TAPE RECORDER, 6/6.
Tlh\NSlSl()l{ (‘lR( ur for Racio Con
olled models. Howard Boy 8/-

COIL DE! sl(,.\ AND CON

Circuit diagrams of 50 Receivers 8/-.
RADIO VALVI: DATA W.W,7th £dn, 7/-.
BRIMAR VALVIE MANUAL N, 9. Tl
GUIDE TO BROADCASTING STATIONS

(Wirele: orld) 12th edi*ion, 4/
MULLARI) RE REN MAN LA Or
TRANSLS’ ‘Ul

LELECFRONIC NOY
ELLCTRONIC GAD
SERVICING TRANSISTOR RECLIVE 3

New and enlarsed edition, Peutlt 7/6.
BEGINNERS GUIDE TO RADIG. Camm
w and Revised Ediuon, 8/G
All above titles ln(-ludcgm\tage.

SEND STAMP F

SELRAY BOOK CO.

60 HAYES HILL, HAYES, BROMLE
KENT. Tel, HURstway 181
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CRYSTAL
MICROPHONES

Home Constructors LOCK!
AUTO CHANGERS

B.S.R. UAl4........ £7.19.6

THE VYERY LATEST BARGAINS FROM WIRECOMP

TRANSISTOR KITS
e JUNIOR MKIDP yzssionr,

TRANSISTOR

OUR IHPROVED

TAPE SPOOLS

~ 0 - NOW sSUPPLIE l) L()\ll’l l TE WITH PRINTED CIRCUIT
Collaro C60 ........ £7.19.6 | ROARD AND SIFT OF MINIATURE EAR PIECE
Hand Type ....oovvnens Single Players An easy “first step” senlor the young constructor. This minjature
Stick Collaro Junior com- marvel with the BIG performance has an internal Ferrite rod
B.M.3 (Snck) . plete with p/u...... £3.15.0 | aerial—5 transistors and 1 diode-—separate medlun;x and long
Stand for B.M.3 . EM1985 complete with waveband control—200 miiliwatt push-pull output~2}in. moving
Lapel TYPEe oovoevvrevns U502 | PIO e £4.9.0 coil speak er—unbreakable plastic case with
PCS carrying handle. Complete with full instruc-
Dynamic Microphones barldrd 4HF...... £19.18.0 L] L} tions. Circuit diagram 1/6. free if all parts
l‘?XZP‘) and Base P, 3/6 P, & P. 2/ bought. All parts sold separately.
iePin .........
P. &P, 1/ PSL!ETAI_B’IE.Er [ REVEL 6 ] TRANSISTOR
S R RADIO
SYNCH ROTAPE l{‘lmlsi tvz'lo wave band supe({het reBel‘aer n}l)cor};t)ogatles slixtﬂrlst gradel
ngh f'ldelltv recordmg tapes ullar Transistors an one l1ode rinte: circu nterna.
5 Ferrite rod aerial; develops 400mW push-pull output driving 8 x 3
Sin. Standard play, 600It. 12/- P & P16 speaker; M.W. and L.W.; operates on two 4.5 v. batterles. Al-
5jin. ,, . 850ft. 15/6 B 6 Uiy though full portable (car aerial socket provided) this set has a
Tin. , 12001t 19/6 perlormance superiol‘:\m many mains radios of much greagter sisze.
Sin. lay, 900tt. 16/- ttractive two-tone cabinet—size 9% x 6 x
S:ImLOng pay 12001L. 18//6 LOUD SPEAKERS £7 1 9 6 3im,  Price includes full assembly and
7 » » 18005t 2776 | Sin. S ey . . alignment instructions.
Double Play Tape t. 6iin P! P. & P. 3/6 All barts sold separately,
»
Sin.  1200ft. 0o 8in. » THE SUPER 3 TRANSISTOR
3Hin. ;2883 gxdin ,, VALUE SONIC SIXTY RADIO KIT
e & P 1/6. 8 x Sin. ., 6 Mullard transistors, 1 diode, internal ferrite rod aerial,7 x 4 high
e 10in, quality spealrer. printed circuit, 500mW push-pull output. MW
TAPE DECKS © e P and LW calibrated direct drive assembly.
10 x 6in.,, £8 1 9 6 Highly polished handsome walnut cabinet.
BS.R £6.15.0 12in. - N Inst. Book 2/6. Complete kit. inc. Battery.
Colione St Deae B el A|l dbOVC 3 ohms 1mpedanue P. & P.4/6 Al parts <old separately.
O SR Rl S i 1 ohm Celesion | [NAYIRECOMP ELECTRONICS
£4.9.6
P. & P. 2/6.

3io. ...... 2000009000008 y: TRANS'STORS

S5in. wees
Sin. .. o
7y 0oooono000009000000 . 2/6

378 HARROW ROAD, LONDON, w9,
TEL: CUNNINGHAM 9530

Hours of business: 9 am. to 6 p.m, Open all day
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.

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

PET SUBJECT?

Mechanical Eng..
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng..
Aeronautical Eng..
Production Eng.,
Building, Plastics,
Oraughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!
AM I.Mech.E.
AM.I.C.E.
A.M.1.Prod.E.
AM.IM.IL

A..0.8.
¢ NO PASS — NO FEE” AFRAeS.
Whatever your age or experience, you cannot afford AMBritILA.E
to miss reading this famous book. If you are City & Guilds

earning less than £25 a week, send for your
copy of “EI\GINEERING OPPORTUNITIES"

Gen. Cert. of Education
Etc., etc.
today—FR.

WHICH IS YOUR

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)

{Dept. SE/21),29 Wright’s Lane, London, W.8

THE B.LE.T.

1S THE. LEADING: ORGANISATION .OF ITS KIND IN THE WOR

TO AMBITIOUS ENGINEERS

I'IE.I_.ITE-ET EDITION OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

The specialist Elec-
" tronics  Division of
B.I.E. T.{incorporat-
ing ELM. L. Institutes)
NOW offers you a
real lshoratory train-
ing ar home with
practical equipment.
Ask for detasls.
B.1.E.T.
SCHOOL OF

ELECTRONICS
20 QUPON NOW F

Please send me your FREE 156-page
**ENGINEERING OPPORTUNITIES”

{Write if you prefer not to cut page)
NAME
ADDRESS

pRA(}T\GA\-
[-_QU\PN\EN

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.Y.. Electronics, Etc.,
A.M.Brit.L.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

SUBJECT OR EXAM

| ]
n
]
]
]
n
]
]
a
THAT INTERESTS ME ]

(SE/2)) |
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PADGETTS RADIO STORE

OLD TOWN HALL, KNOWLER UILL,
LIVERSEDGE, YORKS.
Phone: Cleckheaton 28o6

Brand New. Boxed. Wireless Remote
Control Unit No. 1 (Canadlan) Intercomn.
Set, 12/6, carr. B.R,S. /-, Two for £1, carr.
8/-. Less phones and mike.

Complete TV Chassis for Spares,
valves, 12in., four for 10/~ carr. B.R.
14in, chassis, four for 15/-. carr. 8/6.

Bombsight Computers. full of gears and
blower motors, etc, New condition. 30/-
carr. 8/6.

P.M. Speakers. All 3 ohms, removed from
TV sets, Perfect condition. Rola 6 x 4 ..
§/-: Gaodman 7 x 4in,, 6/~; Philips 5in, round,
8/-: Rola and R. and A. 6in. round, 3/6: 8in.
round 6/-. Post extra on any speaker. 2/-;
up to six can be sent for 3/6.

Front Glasses from TV Sets. 12 and 14in.
8d. each, post 2/-, 5/~ per doz., carr. 5/-.
Perspex 2/- each, post 2/-.

NEW VALVES, Ex-units. All Post Free.
6K7 2/, 6X5 4/-, 6V6 3/=, 6VEGT 4/-, 6C4 2/~
K63 4/-, DH63 4/-, EF91 1/9, EB91 1/9. 6J6
2/8, EF50 1/8, 6/ per doz., 5U4 4/6, 524 5/8,
954 1/8, 9001 9d., 5/- per doz.. VR150/30 4/-.

Valves Removed from TV Sets. All tested
on a Mullard Valve Tester and are 100% as
new. They carry a 3 months’ unconditional
guarantee, All Post Free.

Less
RILH

EF80 1/8, 10/- per doz. Grade 2, 8d., 4/-
er doz.

CL80 4/6 | 6LD20 5/- | KT36 /-
ECC82 Bf+ | 6SNT 2/9 | PL8L -
EL38 4/6 | 10C2 2/-  PY81 /-
EY51 2/6 | WF1 2/- | PL82 /e
EBF80 4/6 | 10/ per doz. | P'Y82 /-
EBo1 ad. 0P14 5/- | PY80 /-
EFal 1/ | 10P13 5/- | PL 5/
6P25 4/- D1 3/ | PZ30 4/-
6P23 4/- | 20P1 /- | PCF80  4/6
6F1 /- | 20L1 5/- | PCC84  4/8
6F13 2/~ | 185BT 8/6 | PL83 -
6F14 5/- | U25 5/{- | PL34 4/«
6587 2/- | U282 5/- | B3 /-
6G6 2/6 | U281 6/- | N37 /-
6Y8 2/6 | U329 b/- | L83 -

PRACTICAL WIRELESS

Elements
of Eleclronic
Circuits

This book covers a multitude of circuit
devices in such branches of electronics
as radar, television and computers,
Invaluable both as a reference book and
as an instruction manual for students
and service technicians.
by J. M. Peters.

24/ Postage /-,

THE RADIO AMATEUR’S HAND-
BOOK by AR.R.L, 1962 ed. 32/-.
Postage 2/-.

RADIO CONTROL HANDBOOK
by H. G. McEntee, new ed. 40/~
Postage |/-.

HMINTS AND KINKS for TV
RADIO AND AUDIO, by M.
Clifford. 1876, Postage 9d.

INDUSTRIAL ELECTRONICS.
Made Easy by T. Jaski. 32/-. Postage
1/-.

RADIO VALVE DATA. 7th ed.
Compiled by "WW" 6/-, Postage 10d

AMATEUR RADIO CALL BOOK,
R.S.G.B. 1962 ed. 4/6. Postage 6d.

COMPLETE CATALOGUE /-,

THE MODERN BOOK CO0.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

Open 6 days 9-6 p.m.

VYV VYV V VYV VV VVV V  V VYV VIV VYVVVYVY

Complete TV Sets Untested,  12in. 20/-
141n. 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 fitted 2 and 10. Ekeco, Ultra, Pye,
Marconi, Murphy. etc., 2/6, post 2/-.

Cyldon Converters,'Complete with knobs
less valves, Coils fitted 2 and 10 only. 10/-.
Post z/-. B
TV Tubes. Regunned. [2 months’ guaran-
tee. Old glass not required. 12, 14, 15, 16,
17in. Any make, All same price. £,.15.0.
Carr. and ins., 7/6.

Perfect Reclaimed Tubes, 6 months’
guarantee. 12in. 17/-, 14in. Mullard only
£1.10.0. Carr. and ins, 7/6.

A.R.R.L. RADIO AMATEURS
HANDBOOK 1962

New Editton 36/-, Postage 2/6.
World Radio and TV Handbook 1962, for
Listeners, by Johansen, 18/8, postage 1/-.
Amateur Radio Handhook by R.S.G.B,
New edition 34/-, postage 2/3.

How to Listen to the World by Johansen,
new edition, 12/8, postage 1/-.

The Oscilloscope Look by Bradley. 5/-
postage 6d.

The Microphone Guide by Borwick. 7/6,
postage 9d.

Radio Control Ifandbook by McEntee,
40/-, new edition, postage /6.

Transistor Cireuits for Radio Controlled
Models by Boys, 7/6, postage 6d.

Transistor  Audio Amplifier
Kook 2 by Sinclair, 8/, postage 6d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

Manual

2 METRES!

The thrills of 144 Mc/s can now be
yours lor only 389/8. complete Kit!
Tunable range 150-100 Mc/s, simpli-
fied construction, etc., write today
for descriptive literature, also if a
newcomer-beginner to  Amateur
Radio ask for free copy of the world-
famous “Globe-King” kits and re-
‘celvers—stamp tO codver Ppostage
costs appreciated. Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester

| 18,000 O.P.V.

MULTIMETER KITS
Ranges 0-0.25 and 2.5V D.C.: 10, 25, 100, 250,
500, 1000V A.C., D.C., and output volts: Ohms
100 ohms to 10 Meg. (two rantes): 0.25, 2.5, 2
250mA D.C. (2.5A range 4/- extra). Kit com-
prises new 3 x 2¢in. Weston 0-50 microamps
m.c. meter, all 1% multipliers, V% ready
adjusted shunts, padding resistor adjusted
tor each meter, 3 other resistors, 1 con-
denser, meter rec., knobs, switches, sockets,
pots, circuit instructtons. wiring diag.
scale (ohms, dB, uF, mA & V. 10V A.C,
cverything except case and
battery. Details of 200pF-0.5pF range,
Price 69/11, post Irce. Scale fitted to meter.
2/6 extra.
Stop PPress. 49 stability multipliers now
supplied while stocks last at no extra cost.
Meter only. as above, with circuit, multi-
meter scale, etc., 22/6, post 1/6. The resis-
tance of every meter is measured before
despatch. Circuit, scale, wiring diag.. 8d.,
tree with meter or kit.

PLANET INSTRUMENT cO.
i 25 DOMINION AVE, LEEDS 7
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EDDY'S (NOTTM.) LTD.

116 ALFRETON ROAD
NOTTINGHAM

New or Surplus VALVES—
Guaranteed and Tested by Return Post.

105 76 | 6v6M  8/6 | EFB6  8/11
IRS 5/6 | 6X4 4/6 | EF9I 36
185 46 | 7C5 6/6 | EL32  6'1)
T4 36 | 7C6 7/11 | EL4 8/}
a4 411 10F1 5/- | ELB4  7/H)
3v4 6/9 | 10PI3  9/6 | EL9I 4/6
SU4G  4/9 | 1246 5/- | EYS1 711
5Y3GT 5/11 12K7 53 | EY8e  7/11
574G Vs | 12Q7 §/3 | EZ40 S'1I
6AC7 4/- | 20D1 8/6 | EZ4I 6/9
6AM6 Y6 | 20P1 9/6 | EZ80 S/II
6AGS 3/6 | 20P3 1216 | €Z81 6/l
6BW6 716 | 25L6GT 7/6 | GTIC 5/.
6BW7  7'6 | 30FS 611 | HL23DD 6/6
6B8G 2711 | ISL6GT 7!IL | KT33C 6/6
6BI6 6711 | 35Z4 §/3 | MUI4  6/-
6C4 36 | 80 61l | OZ4 511
6CH6 8/- | 954 116 | PCC84 7/11
6F I 5/- | 955 316 | FCC89  9/-
6FI5 5/ | 956 2/6 | FCF80 8/6
6F13 5/. | 185BT 15/6 | FCF82 7/I1
6F33 66 | AC2/ FCL82 86
615G 2/9 PENDD9/6 | PCLB3 11’6
615GT 39 | CIC 9/6 | PCLB4 976
615M 4/3 | CL33 11/9 | PCL8B5 976
6J7G 5/- | CY3I 9/6 | PL36 1076
66 3/11 | EB41  4/11 | PL8I 96
6K7G 111 | EBSI 376 | PL8B2 7'6
6K8G 5/6 | EBF8O 7/9 | PL83 76
6P25 976 | ECC40 14/6 | PY3I 96
6P28 916 | ECCBI 5/3 | PY32 10/
6Q7G 511 | ECC84 811 | PYBO  6/11
6SA7M 5/9 | ECCB5 6/11 | PYBL  &/11
65G7M  4/9 | ECF82 8/3 | PY8B2 /I
65)7M  5/9 | ECL80 7711 | PY83 7/6
6SL7GT 6/6 | ECL8B2  9/- | PEN

6SN7GT 4/3 | EF36 3. 36C 8/-
6U4GT 12/6 | EF37A 5/11 | PZ30 916
6V6G 4/9 | EF39  5/11 | SPél 216
6V6GT  6/- | EF40 12/3 | TDD4 76

BUILD YOUR OWN

CAR RADIO!

@ 7 Transistor @ Long and
Medium Wave @ Two Watts
Qutput @ R.F. Stage and
Automatic Gain Control

10
Gns.

P & P
5/6 extra

6 or 12 volts (state which)
Supplied with full instructions
Size 73 x 74 x 24in.
SPEAKER, extra I17/1}

NIFE ACCUMULATORS. 125 v,
Size 3 x 23 x §in. 7 amp hrs, Weight 13 ozs.
2101 each. P. & P, 2/-, one only add 9d.
per cell.

GERMANIUM DIODES.
7/- dozen, Post 6d.

THROAT MIKES 2/- each. Post 10d.
Super quality model 3/-. Could be used for
electrifying musical instruments, etc.

VIBRATORS. 12 v. 4 pin 511, 6 v, 4 pin
8/11. Post 116,

Any parcel insured against damage in
transit for only 6d. extra per order. Al
uninsured parcels at customer's 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.

9d. each
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3/4 WATT 4 TRANSISTOR
AMPLIFIER

@ ! watt peak
output.

2.3db 70¢/s
to 12 ke/s.

Output to 3
ohm speaker

Built and
Tested

69/6 or 62/6

P.P. 176 P.P. I16

Kit of 9 volt oper-
Parts ated.

Details on
request.

A printed circuit high gain amplifier size
4 x 2% x 2in. using Mullard OC71/0C8ID
and 2-OC8I Transistors. Ideal for Inter-
comm., Record Player, Tuner Amplifier
or any application requiring a quality and
reliable amplifier.

Suitable Sin. speaker 15/-,

R208 COMMUNICATIONS
RECEIVER

“SPUTNIK SPECIAL”

New offer of this well-known Three-
Wave Band Short Wave Receiver.
Coverage 10-60 Mc/s (5-30 metres).
Plugs into standard mains (or 6 volt
accumulator). Built-in  6in.  speaker.
BFO slow motion tuning. 6-valve Super-
het with R.F. stage and 2 Mc¢/s I.F.

In Absolutely New
Condition with Full £| |.|9.6
Handbook in Steel

Case. Carriage 15/-
TRANSISTORS
New Price Reductions

AF117 976 OC83 6’- OCI39 1376
AFZI2 35/- OCB4 86 OCI40 29'-
ACI07 1416 OC75 7/- OC200 106
OC71 56 OC35 8- OC20I 31/-
oC72  7'- OC44 93 OC22 23/
OC76  7!- OC45 86 OCP71 29'-
ocsl 7/- OCI70 976 OC4l 9!-
oc78  7- OCI71 106 OC42 96

Send for New List of Fully Guaranteed
Transistors, Diodes, Zener Diodes,
Silicon Rectifiers, etc.

SPECIAL REDUCTIONS FOR SETS

BATTERY RECORD
PLAYER

@® 6-74 volt Garrard

turntable with crystal

pick-up. Plays 45 r.p.m.

Ideal tor above amplifiers

65/- PP 16

@ Suitable cabinet for
amplifier and player 22/6.

henry’s Radio Ltd

PADdington 1008/9

5 HARROW ROAD LONDON W2
Open Monday to Sut. 9-6, Thurs. | o'clock

TRADE SUPPLIED
IPLEASE TURN TO BACK PAGEl

= E

A Selection of items
available from stock

I. 4-Transistor Two-way Intercomm.
2-way buzzing, 2-speakers, ready to use,
8 gns., P.P. 2/6.

2. Miniature 15 watt Solder lron, % bit.
Ideal for all printed circuit work, 2976,
P.P. 176,

3. New Model Control Book with 60
pages of transistor circuits, 716, P.P. éd.
4. Complete Set of Meter Leads with
Prods. Clips etc. with pouch, 8/6, P.P. I/-,
5. Telephone Recording Coil to record
conversations.  For all amplifiers and
recorders, 147-) P.P. 9d.

6. Printed Circuit Kit, to etch your own
circuits. Complete with boards and
details, 1976, P.P. I /-,

7. Miniature 850 ohm Record/Playback
Head, with mounting block, 12/6, P.P. 9d.
8. 4,000 ohm lightweight Headphones
with leads. Very sensitive, 1276, P.P. I/-.
9. Transistor Pocket RF, IF Generator for
Radio, TV etc. Fault finding, 52/6 P.P. /-,
10. 8-Range All Transistor Signal Genera-
tor, 200 kc/s to 220 mc/s: RF, AF, IF,
HF, etc., £7.10.0, P.P. 376,

Il. GSI12C (Dekatron) Bi-directional
12 way indicator tube. Brand new, 1276,
12. Caby M| Pocket Multimeter, 2,000
ohms per volt. With leads and instruc-
tions, 54/-, P.P. /6.

13. 44-9 volt Tape Recorder Motor,
1276, P.P.1/-.

14. 30 watt Pocket Solder lron, with

pocket pouch and mains plug, (876,
P.P. I!-.
I5. 931A Photo Multiplier. Brand
new, 60/-,
16. | Kc/s Transistor Audio Test osc.,

variable output, 3976, P.P. 176,

17. Crystal Contact_Microphone. Very
sensitive. ldeal for Guitar, 1276, P.P. 9d.

18. 4-Transistor Telephone Ampllfer
Amplifies without connection to ‘phone.
Ideal for office, works or home, £5.10.0,
P.P, 2/6.

I¥. Practical Transistor Circuits. 40
circuits to build, 376

20. Personal Earphones with leads,
Jack plug and socket, 600 ohm 10/6;
1000 ohm 1276; Crystal 9/6.

21. W/W Erase Head, FE7, 776, P.P. 6d.
22. Dynamic Microphone, 49/6, P.P. 1’6,
23. Battery Eliminator and Charger, for
PP3 type 9 volt battertes. To run pockat
Radios from mains and charge battery,
2916, P.P. |-,

24. Extension Speaker Unit. Plugs into
phone socket oi most portables. Gives
big set volume. Ideal for car use, 57/6,
P.P. I'6.

25. 200H Pocket Multi-meter, 20,000
ohms per volt, with instructions etc.,
£6.19.6, P.P. 6.

Miniature Components
P;“el ('Séte? 0 We stock the
0/50uA ) 39
0/500A (DC) 3276 }] '27EESt range of
0/ImA (DC) 2776 mmlature. com-
0/5mA (DC) 2776 ponents in the

country. Send /-

0/300 volts (DC)
27'6|{ 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. FXI0l1 Miniature Ferrite Pot Core,
17/6, P.P.6d.

29. Miniature Jack and Socket, 3/6 P.P. 6d.
30. No. 19 Set Crystal Calibrator with
Handbook, 796, P.P. 2/-,

4 TRANSISTOR PUSH-PULL AUDIO

MODEL AMPLIFIER
PK-543

Size %
3x i} xfin, d.?»‘__

A ready built miniature 250mW push-pull
amplifier incorporating input and output
transformers, 4 transistors, 9 volt battery
snap cord, speaker and volume connec-
tion leads. Ideal for use with record
players, intercoms, hearing aids, tape
recorders, etc. Complete with ({ull
instructions and circuit diagram.

price 52/6 PP 116

SUITABLE 2inch SPEAKER 16/6

AVO-7
Famous
Multi-
meter.
Recon-
ditioned
and fully
guaran-
teed.
Full
A.C./
D.C.

voltage

and

current, = =
resistance, dB, power, etc., etc. Supplied
with Batteries, Leads and Instructions.

. I 0.0 Regd. Post 5/-.

CRYSTAL MICROPHONES
ACOS 39-1. Stick Microphone with
screened cable and stand (list 5 gns.),
3276, P.P. 1’6,

ACOS 40. Desk Microphone  with
s|creened Clable and built-in stand (list 507-},
5'-, P.P.

ACOS 45. Hand Microphone with
screened lead, very sensitive, 25/-, P.P. |76
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. 176,

LAPEL. Miniature Mic. With clip.
Ideal for recording 15/- P.P. /-

30,000 ohms per volt multimeter,
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, Qutput meter,
dB etc., etc. Size 64 x 4} x 2Lin.  With
Leads, Batteries and Instructions,

£8.19.6. rr. 2
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PRACTICAL WIRELESS Ti]

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 Eiectronic 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 o Amateur Wireless and WM to Wireless
Magazine.
Send (preferably) a postal order to cover the cost of
the Biueprint (stamps over 6éd. unacceptable) to

Title Number Price
CRYSTAL SETS
Junior Crystal Set .. PW94 2/-
Dual-wave Crystal Diode .. PW9s 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Three PW97 3/6
Moderu Two-valver PW98 3/6
SUPERHET
A.C. Band-pass Three d .. PW99 4/-
A.C. Coronet-4 PW100 4/-
» A.C./D.C. Coronet .. Pwilol 4/-
The PW Pocket Superhet .. .. o= 5/-
MISCELLANEOUS
The PW 3-speed Autogram .= 8/-
l: The PW Monophonic Electronic
Organ .. i - o= 8/-
(No constructional details are available with this blueprint)
The PW Roadlarer .. .- 5/-
(No constructional details are available with this blueprint)
TELEVISION
The PT Band III converter L= 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 no
longer stocked by retailers.

Title Nunber Price
A.C. Fury Four .. - PW20 2/6
Experimenter’s Short Wave PW30a 2/6
Midget Short Wave Two .. PW38a 2/6
Band-Spread Three (Battery) PwWe68 2/6
Crystal Receiver PW7I1 2/-
Signet Two (Battery) PW76 2/6
Simple S.W. Ope-valver Pw3s 2/6
Pyramid One-valver PW93 2/6
BBC Special One-valver AW3E7 2/6
A One-Valver for America AW429 2/6
Short-Wave World Beater. . AW436 3/6
Standard Four Valve S.W. WM383 3/6
Enthusiast’s Power Amplifier WM337 3/6
Standard Four Valve WMII 3/6
Listencr’s 5-Watt Amplifier WM392 3/6

P S e e e e S

I QUERY COUPON

I
This coupon is available until 7th June, 1962, !
I and must accompany all queries in accordance I
| with the notice on our "Letters to the Editor” |
| page. |
[} PRACTICAL WIRELESS, JUNE, 1962 ]

t

T o e mm omm e mm Gmm emm Smm mm SEm GEm Gmm Smm Em emm emm gmm

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street, London, W.C 2. and
pl‘:;nted in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand, GORDON &

GOTCH (A/sla), Ltd., South Africa an
Subscription rate including postage for one year: lnlan

Rhi . CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD.
i d £1.9.0. A%road £1.7.6 (Canada £1.5.0.). Registered at the General Post Office

for the Canadian Magazine Post.
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WE GUARANTEE 1009, SUCCESS

FREE ON

@ THOUSANDS OF SATISFIED CUSTOMERS—YOQOU GCAN

@ DETAILS OF ANY MODEL

REQUEST
BECOME ONE TOO @

“CAPRI” - POCKET SIX
RADIO

Size only
4% x 2% x lgin,
Really

Pocket
Size!

- £7.10.0 rr 2.
(Battery 2!6).

A new design 6-Transistor Printed Circuit
Superhet for Medium and Long Woaves.
Uses all sub-miniature parts. Sub-min.
Mullard  Transistors. Quality speaker
output, fitted earphone/record Sockets.
Cabinets Red/White or Blue/White with
Gold fittings.

“RANGER 3"A Three Transistor

Two Diode Personal
Size 43 x 3 x [4in. 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
guaranteed.

69/6 Tic

PORTABLE

« CONTESSA” EFoRrTasie

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET RADIO.

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 74 x 3fin.
Blue/White or Red/White. Fitted 5-inch
speaker giving up to 425mW Push-Pull
quality output. Full ave. fitted car aerial
socket. 6-matched transistors, 2-diodes.

Total Cost £10.19.6 rr. 36

GUARANTEED THE BEST OBTAINABLE

“TRANSFIVE”
PORTABLE RADIO

Medium
and

N Long Wave

1 Portable

8% x 64 x 3fin.

£6.19.6

P.P. 26

A and Diode, Printed

5-Transistor
Circuit, Medium and Long Wave Portable.
Features Sin. speaker, Car aerial socket,
Mullard transistors and carded compo-

nents. THEIDEAL PORTABLE.

PW Regency.

:a ?J:::“e' All parts in stock

PW Mini-amp. for these PW

IP’VV‘ gitize:. Designs. Parts Lists
uperhet

PW Shortwave 2. °" Request.

PW Tuner

y -
Henry’s Radio Ltd
PADdington 1008/9
5 HARROW ROAD, LONDON W2
Open Monday to Sat. 9-6 Thurs. | o'clock
Send |/- Stamp for New
Hlustrated Price Lists.

‘_ PLEASE TURN PAGE

MODEL
TH-L33

2,000 ohms

per volt
AC/DC.  Size
57 x 33" x 147,

796

P.P. If6.
with test
leads, battery
and
instructions.

0/10,50/250/500/1000 volts D.C.,
0/10/50/250/500/1000 voits A.C..
0/5001.A/10/250mA., D.C.
3 ranges resistance O/I0K/I00K/I Meg.
Capacity and dB ranges.

BABY SITTER @
ALL TRAN.
SISTOR
BABY OR
INVALID
ALARM

GOLD

HOQUSED
HAMMER FINISH PORTABLE CABINET.

IN  ATTRACTIVE

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
100", SAFE.

% MICROPHONE is placed within [0ft.
of baby; twin flex is taken to amplifier
unit and placed in any room required.
COMPLETELY BUILT
& TESTED. P.P. 2/6. £5' Io'o

% Used AN Night, Every WNight.
Battery Life 3 to 4 months.

“QUINTET” POCKET RADIO
Size »

54 x 3 x lfin.

Red or Blue

and
Gold trim TR

£5.10.0 sz

Medium

A Five Transistor

and Lont
Wave Printed Circuit Loudspeaker Radio,
with Exceilent Results including Luxem-
bourg. guaranteed with fuli station separa-

tion. Supplied with Mullard Transiscors
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-
tery and quality
Personal 'Phone.

No aerial or earth. 55//'

“PW-6" SUPERHET RADIO

Size
4% x 3 x 1tin.

P.P. I16.

Medium .y,
and S \
Long Wave
Radio
Size
53 x 3% x 2in.

£8.10.0 rr.2-

Modified version of previously advertised
“PW'" Superhet. Now with new style
Two Tone Cabinet. Ist grade compo-
nents and transistors. Printed circuit.

TRANSISTOR PORTABLE
TAPE RECORDER

for home, office or travel
@ Play/record
up to 30 mins.
@Built - in
speaker vol.
ume con-
trol  bat-
teries and
play/rec-
ord/re-
wind.
@Perfect
speech
recording.
@ Sturdy
case 6 x 8%
x 2#in.

£11.19.6

Ready To Use
Fully Guaranteed

=N
~

Supplied complete
with microphone,
tape, batteries and
personal phone.

4.

AW

a-.f
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