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PRACTICAL WIRELESS May, 1962

ROPHONE |

MODEL  100C

May be hand-
held. stand
mounted (either
floor stand or
desk stand) or
suspended by

TUBULAR BAFFLE EXTENSION SPEAKER
MODEL TS.30 §
Designed for [
use with tran-
sistor radlos,
valve radlos.
car radios,
amplifiers, 3
auxiliary
speakers in Hi-

3-WAY SLIM CRYSTAL MIC

lavalier cord.
Fi and num-
:s{o-?osoo% ° nc%se | erous  other
it i applications
Built in onjofl 5o, ™ alit:
]swntchl. Qgtput | l'em'od?xctlor);
omni-di 2db- ol sound is

| required.

el a ey | The cabinet 1s
standard stand | belyd feather

__adaptor per-
Satin chrome finish.

~ g with contem-
mitting tilting for multi-angle use. porary goid

Complete with 12[t. extensio corg fitted

Supplied complete with Tft. o, , baffles at each end.
shielded cable, lavalier cord and ONLY 48 = | with miniature plugs. individually cartoned P. &P
dejk stand. and guaranteed. Size: 9iin. x 3jin. diameter. 57,6 2/6.

A MINIATURE
TAPLE RECORDER

IN KIT FORM
Consisting of three transis-
tor amplifiers, recordplay.
volume control, miniature
speaker. forward-stop-re-
wind-switch. reel of tape
and spare reel, motor, att-
ractive coloured case. Mic. |

9V BATTERY CITARGER
AND A.C. ELIMINATOR
MODEL
LA.GP
CMUST™

SF-20 RADIO EARPHONES
Hi-impedance-
2,000 ohms-general
use headset. Black
and Ivory plastic
cased electro-mag-
netic units with
adjustable head-
band for comfort-

A

able fit. Individual and earphone sockets, / 1
listening for all pick-up ¢oil mike, ear- 29 B
types of applica- | phone and carrying handle “Ulllll.‘

B .

supplied. Standard battery
operated. Simple to put
together in less than one
hour. Brand new and

tions. Individually
packed, with flexible cord att-‘
ached, 14/8, post paid. |

your order

NOW.

guaranteed.
MINIATURE ' ONLY £6.19.6
l A mlara{\t.%ed slatving of at
. least £4' Results compar-
GOMPONENTS ~up recorders selling at around 12 gns.

ablé with similar bui
S.A.E. for further details.

PORTABLE

Order early.

As previously advertised f
ONLY

PS.35 Sub-miniature

Save those batteries by running
vour transistor set direct from

D N e s = 2 2 2 0 o i

plug and socket .. 3igpr. . ECEIVE ST [. FPer 'C. Mains. Reactivate all your
CB.25 “Tiny” plug and TR.»\.NSIRLCLI\ ER .\I.‘ls 60 Set / old 9V batteries.
socket .. B g/6 pr., Consisting of trans/receiver Unit contains neon indicator
Telescopic Aerial .. 7/6 ea. covering 7.4-9 Mc/s range up to land standard battery connec-
K2.16 5k Edgwise vol- 10 miles. complete with5 valves, tions with nearly 2 vards of
ume control with headphones. microphone. junc- | mains lead and plug. Also snap
switch .. = . 4/@ea., vion box and BIt. telescopic cord for connection to set.
CR/5 Crystal carpiece .. 8/- ea. aerial. Only requires 120 v. |
Ms RPAI MaN%netic earpée(ie 8/-ca, and 3 v. dry battery. l
5.P. 1. iniature Sol- A} o
deting Iron 23y, 30w 18/9 ea., | NONEOIEET SOSS Fare BUDGET UNIVERSAL TEST
P.217A2+in.squareBohm BATTERIES 20/- per set. LEAD KIT IN PLASTIC CASE
miniature speaker .. 16/6 ea. ey 0
TP.22K 2in. round 75 P TRANSISTORISED (As ilustrated in April issue)
om minlaturoRepesdumimm, 1900 /S SO Consists of 4tin. long X iin. dia.
e L ed ¢ ack andl
LT.44/700 Miniature GENERATOR ;,?.gd“;“d“ﬂ'd‘f}‘h%ff?c(Futgrd Shn
driver and output Battery operated, rubper leads with 5000v. break-
transformer 200mW .. 9/6 pr.\ simplest operation. |down insulation terminating 2in.
T.J08Mains3 ampDP/DT Ideal for all types of jong x .in. dia. plastic grip
Switch .. o .. 3l6ea.| alignment of ampli- panana plugs. 3 sets of inter-
PVC.200 208pF mini- tiers, receivers.trans- ‘changeable terminals are in-
ature two gang tun- mitters. Used [Or ¢luded (spade lugs, phone tips., ¢
ing condenser - 12/Bea. Ine.?sug'eanent%fgam, alligator clips), all slip directly ¢
Please udd P. & P. on above items t?:ntf 11{-‘951{1%11 ;5‘1‘3{5 on to banana blugs. 9/8. P. & P. o
requirements. 39/6. 4
e o ’
‘4‘, TRUTEST | TELEGRAPH TRANSMITTER AND
I aN | MORSE PRACTICE OSCILLATOR
y) 5 watt STEREO
S Canbesetupwith
AMPLIFIER | others for net-
work practice in
@ Individual Stereo Volume ¢ lassrooms. 4

LONDON,

MAIL ORDERS TO
(DEPT. P.), 32a COPTIC STREET,

Balance Controls
@ For both Stereo and Monaural
@ Fully wired, ready for Stereo

Controls include stereo/mono
switch. tone control switch and
onfoft switch, Inputs for crystal
or ceramic cartridge. Speaker
output terminals. A.C. mains.
230 v. Size 4} x 53 X 4} in.

£6.19.6 Never before

such value!

w.C.1

"1

elda [adio

groups, house to
house. etc, Ad-
justable spring
tension and con-
tact clearance.
Complete with
buzzer, 50ft. wire
on reel. ground
spike and wire,
crystalear-

phone, morse sheet. Only 6 ounces.

battery.

Uses 1.5 v.

9/6 ©. & p 25 Tworor 807= post Free.

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

MUS 9606
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PRACTICAL WIRELESS 1

Tel:

Mitcham 6201

Open Daily to Callers

RS I

All Valves Brand New
and Fully Guaranteed

2]] STREATHAM ROAD, MITCHAM, SURREY

Special 24 Hour

Express Mail Order Service

AC2PEN ECC88 1776 | EY86 876 | PCCB9 916 | U0 9/- | UY4l 716 | 5Z4 ™ 916 | 6L19  N7/6 | 12C8  8J6
21/- | ECC9l  4/- | EZ35 6/- |[PCF8O0 976 ( U12 9/- | VY85 7. | 5Z4GT 12/6 | 6LD20 | 4/- | 12)5GT 4/-
AC2PEN ECF80 8/6 | EZ40 7. |pCF82 7. | Ul4 9/~ | VMS4B 1216 | 6A7 9. | 6P25 1076 | 12)7GT 8§
DD 21/ | ECF82 8/6 | EZ4I 7/. | PCFB4 16/~ | U22 8. | VP4 I1S/. | 6ABG _ B8/6 | 6P28  17/6 | 12K7GT 5/-
ACTP 32/- | ECH3 2I/- | EZ80 71- | PCFB6 IS5/. | U24  210- | VP4A 1716 | 6ABGT 136 | 6Q7 6/6 | 12K8GT 10/-
ACVPI 1776 | ECH21 22/. | EZ8I 7. | PCLB2 976 | U25 1216 | VP4B_ 17/6 | 6AB8 9/ | 6Q7GT 8/6 | 12Q7GT 6/6
AZ| 18- | ECH42 96 | EZ90  7/- | PCL83 12/6 | U26 107- | VRIO530 7/- | 6AJ8 96 | 65A7 7. | 12SA7 816
AZ3l 10/- | ECH35 10/. | EI148  2/. | PCLB4 10/6 | U27 8. | VRI5030 7/- | 6AK5  §/- | 65G7 71| 125K7 6/
B36 10/- | ECH8] 8/- | FC2 21/- | PCL8S, 16/ | U3I 9/- | vU39  9/- | 6AK8 716 | 65H7 6/- | 125Q7 8l6
CIC_ 12/6 | ECH83 8/6 | FC2A 21/ | PENA4 17/6 | U35  17/6 | VUIIl 216 | 6ALS 6~ | 65)7 6/6 | 125L7 8-
CBL3| 21/ | ECL80O  9/- | FC4 I1S/- | PENB4 1776 | U37 1776 | VU120 216 | 6AM5  5/- | 6SK7  5/6 | 125N7 10/-
CCH35 21/- | ECL8I 10/- | FCI3  21/- | PEN4DD U43 B/6 | W6l  11/- | 6AM6 4. | 6SL7GT 6/- | 13D3  12/6
CL33 18/6 | ECL82 976 | FCI3C 21/ 25/- | U45 107- | W76 §'- | 6AN5 776 | 6SN7GT 5/6 | 14H7  l0/-
CYl 15/- | ECL83 12/~ | FW4/500 9/- | PEN4VA V47 12/6 | W77 4.1 6AQ5  6/6 | 65Q7  B/6 | 14R7 10/
CY3l 15'9 | EF6 21/- | FW4/800 9/- 1776 | U50 716 | wal 6/- | 6AQ8 973 | 6U4GT 10/. | 1457 |8/
D77 4/- | EF9 21/- | GZ30 1076 | PEN36C 217 | U52 4- 1 W8IM  6/- | 6ATEé  6/- | 6USG 776 | 19AQ5 8/
DAC32 976 | EF22  14/- | GZ32 10/6 | PEN45 10/- | U76 76 | X17 8/6 | 6AU6  9/- | 6V6 476 | 19B6G 21/
DAF91  7/6 | EF36 4/- [ GZ33 19/3 | PEN45DD u78 4'6 | X18 9/. | 6B8G  3/- | 6V6GT 8/ | 20DI 0/
DAF96 8/9 | EF37 8- [ GZ34 136 2216 | UISI 157 | X414 15/- | 6BA6 6/- | 6X4 4/6 | 20F2 1776
DCC90 14/6 | EF37A  8/- | GZ37 19/3 | PEN46  S/- { U251 12/6 | X6l 12/6 | 6BE6 6'- [ 6X5 716 | 20L1 1776
DF33 10/ | EF39 4/. | HABCB010/- | PEN453DD | U281  18/- | X6IM 22/6 | 6BG6G 1776 | 6X5GT B8/6 | 20P1  25/-
DF9I 4/- | EF40 1S/« | HL4IDD 8/6 2716 | U282 1976 | X65  12/6 | 6BH6  B/- | 6X6 15/- [ 20P3 25/
DF92 7! | EF4l 8/- | HL92  8/6 | PENDD4020 | U301 2216 | X76 1216 | 6BJ6 6/- | 630L2 10/ | 20P4  221-
DF96  8/6 ( EF42 10/ | HLI33DD 25/- | U329  12/6 | X76M 126 | 6BQ7A 12/6 | 7B5 12/6 | 20P5 28/
DF97  9/6 | EFS0A  4/- 10/-  PL33  IS/- | U339 I5/- | X78 21/~ | 6BR7 1216 | 7B6 30/- | 21B6 12/
DH63  6/- | EFS0E  3/6 | HN309 20/- [ PL36  I5/- | U403 10/- | X79  201/- | 6BS7 1216 | 7B7 86 | 25A6 8/.
DH77  7/- | EF80 S. | IW4/35010/- [ PL38  2I/. | U404  10/- | Y61 10/- | 6BW6 7/ | 7B8 8/- | 25L6 8/-
DK32 1116 | EF85 Sf. | IW4/500 10 | PL8)  12/. [ UBO)  29'. | Yé6 976 | 6BW7 51| 7C5 8/- | 25Y5 8/
DK9l  8/- | EF86 106 | KT33C 8/- | PL82 8/- | UABCS80 7/- | Z63 76 | 6BX6  S1- | 7C7 8/- | 2524 716
DK92  8/6 | EF89 9/- | KT36 176 | PL83  10'6 | UAF42 86 | 266 10/- | 6C4 316 | 7D3 15/ | 2825 8/-
DK96  8/6 | EF9I 4/- | KT55 1776 | PL84 9 | UB4I 716 | 277 4l | 6C5GT 8- | 7D5 15/. | 2526 8-
DL33  8/6 | EF92 4/- | KT6l 976 | PL820 18/- | UBC4l 8/6 | Z152 5i. | 6C6 6’6 | 7D6 Is/. | 275U 1776
DL35 10/6 | EF95 776 | KT66  18/. | PM24M 136 | UBC8I l0/- | ZDI7 8- | 6C9  12/6 | 7D8 E5/- [ 30C1 976
DL92  7'6 |EF97  12/6 | KT76 10/ | PX4 15/. | UBFB0 8/6 | ZDI152 86 | 6CD6G 32/- | 7H7 76 | 30F5  T0/-
DL93 7/- | EF98  10/- | KT8I 15/ | PX25 25/ | UBF89 7/6 | OZ4 Sl | 6CH6  10/- | 7K7 3/6 | 30FLI 1076
DL94 8. |EFI83 I8/ | KT88 21/- | PY3l  15/. | UBL2I 21/ | A7 16 | D2 41- | 7Q7 10/- | 30L1 976
DL96  8/6 | EFI184 14/- | L63 5. [PY32 126 | UCC84 1076 | |CI 8/6 | 6D6 56 | 7R7 12/ | 30LI5 1176
EAS0  2/- | EK32  8/6 |LNI52 9/- |PYBO  7/6 | UCC85 776 | |C2 9/- | 6ES 10/- | 757 10/- | 30P4 210
EABC80 6/- | EL2 2i%- | LN309 1216 | PY8I 716 | UCF80 1376 | 1C3 916 | 6F1 10'6 | 7Y4 716 | 30PI12  107-
EAC9l 4/ | EL3 200- | LZ319 1276 | PYB2 776 | UCH2I 21/- | IC5 1076 | 6F6 6/9 | 8D3 4f- | 30PI6  9/-
EAF42 916 | EL6 20/- | MKT4 1776 | PY83 816 | UCH42 96 | IDS 8/6 [ 6FI1 10/ | 9BWE 1216 | 30PLI  1S/.
EB34  2/6 (EL32  4/6 | MS4B 17/6 | PZ30 18/6 | UCHSI 8/- | IDé 10%- | 6F12 4/- | 10CI  17/6 | 30PLI3 1276
EB41 776 | EL33 10/~ | MVSPEN QS9510 107~ [ UCL82 10/ | |HS 976 | 6F13  10/- [ J0C2 1776 | 3SL6GT 876
EB9I 41, | EL34 1S/ 1776 | QSIS0I5 107- | UCL83 1376 | IL4 Si- | 6F14 10t~ | 10F) I5/- | 35W4  7/6
EBC3  2M/- | EL35 10/ | MVSPENB R2 107 | UF41 776 | ILN5 476 | 6FIS  12/6 | 1OF3  I5/- | 3523  16/-
EBC33 4/6 | EL37 1776 1776 | R3 10i- | UF42 776 | INS 9/6 | 6F19  12/6 | 10F9  12/6 | 3524  7'6
EBC41  9/- [ EL38 2l/- | MUI4 9. |RI2 8/6 | UFBO  7'- | IRS 7/6 { 6F23 1076 | 10LDII 1S/- | 3525 86
EBC8I 10/- | EL41  10/- | MX40 15/- [ RI6 17/6 | UFBS 716 | IS4 8- | 6F33 §/6 | tOLDI2 10/- | 40SUA 15/
EBF80 8/6 | EL42 10/ | NI8 8’- | RI9 19/- | UF86 1276 | IS5 716 | 6H6 21. | 1OPI3 15/ | 41STH 21/-
EBF83  8/6 | EL8I  12/6 | N37 14/- | R20 19'- | UF89  6/6 | |T4 4. | 6)5 416 | 1OP14  19/- | 42 12/6
EBF89 86 |EL84  6/9 | N78  17/6 | 5130 716 | UL4I  B/6 | 1US 5'9 | 6JSGT 4/6 | 10PI8 15/- | 50C5  §0/-
EBLI 22/6 | EL85 10/- | N108 18/~ | SP4} 316 1 UL44  217- | 2P 24/9 | 616 3/6 | 1ID5 23/6 | 50L6 86
EBL21 22/- | EL9O 8/6 | N308  20/- | SP6} 36 | UL46  14/6 | 3A4 5l | 637 . | 12A6 /6 | SOCD6G
EBL3} 2176 | EL9) 4’- | N339  30/. | SU2I50 25/ | UL84  7'- | 3AS 10’6 | 6J7GT 7/6 | 12AH8  ?/- 3676
ECC34 15/ |EL9S 1076 | N369 1076 | SU2I50A uLss 776 | 3Q4 8/- | 6K7 2/- | 12AT6 716 | S3KU 1276
ECC35 8/- [EM80 8/6 | OD3 5/. 25/- | UM8O 1076 | 3QS 9/- | 6K7GT 8/6 | 12AT7 51 | 75 8/-
ECC40 21/- | EM8I 816 | OZ4 56 | T4l 15/- | URIC 15/- | 354 7/- | 6K8 Sl | 12AU7 816 | 78 776
ECC8] 59 |EM84 916 | P2 10/- | TDD4 12/6 | VU6 19/« | 3v4 8/- | 6K8GT 9/6 | 12AX7 7/6 | 80 9/-
ECC82 8/6 | EM85 10/- | PABC8O 13/ | TDDI3C uus 21| 5U4 -41- | 6K25 18/ | 12AU6 1716 | 85A2  12/6
ECC83 776 | EY5I 8/6 | PCCB4  9/- 1776 | VU9 716 | 5V4 719 | 6LI 137- | 12BA6 7/6 | 185BT 30/-
ECC84 8'6 | EYSI 86 | PCC85 9/6 | TH41 24/- | UYIN 1276 | 5Y3 8/6 | 6L6 76 | 12BE6S  7/6 | 305 976
ECC85 8/ |EY83 I5/- [ PCC88 15/- | TY86F 1276 | UY2l I5/6 | 5Y3GT 8/6 | 6LI8  10/- | 12BH7 13- | 807BR 5/
METAL RECTIFIERS
, SPECIAL OFFER
RMI 573 14RA 1-2:8:2 1776 (FC31) [4A97 25/- EABCS0 6/-, EACS| 4-, EB9| 4/-, EBF8Y 376, ECCBI 579,
RM2 776 16RC I-1-16-1 816 14A100 27/- Egcas :r- ECCSI 4Fr-85 E(’:H%IF alr- rEBé:F”I 44"6 ES? :'r;,
50 3/6, EF80 5/-, EF85 5/-, EF9! 4l-, DFS1 4/-

RM3  7/9 14RA 1-28-3 19/~ (FC31) I6RD 2-2-8-1 12~ PCC89 9/6, PL84 9/., UABC8O 7/-, UBF8S 716, UF41 716,

RM4  14/- [8RA I-1-16-1 6/6(FCII6) I6RE 2-1-8-1 8’6 ch)L44I g,!s, UUF89 ?m 6U(L3854 7’: Lénrgs s7r" é\g/EaGI ::—,

Z4 Sl., 5U4 4/, 6AQS 6/6, 6BA6 6- -

RMS 1976 [I8RA 1-2-8-1 I/ 18RA I-1-8-1 476 6D2 41, '6K7 21-, K8 5i-, 6L6 716, 6QT 6/6, 6SL7 616,

14A86 1776 18RD 2-2-8-1 15/~ (FCI24) 6SN7 576, 6V6 476, 6X5 5/-, 8D3 4/, 807 5l-, 12AT7 §/-,

12AHS 97-, 12BAS 776, ¢ 12BE6 716, 12K7 §I-,% 12Q7 6/6.

TERMS OF BUSINESS C.W.O. or C.0O.D.
2/9 PACKING CHARGE ON ALL C.0O.D.
ORDERS. POSTAGE éd. PER VALVE

OBSOLETE VALVES A SPECIALITY.
QUOTATIONS GIVEN ON ANY TYPE
NOT LISTED
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ARMSTRONG AF208 AM/FM
RADIOGRAM CHASSIS

% Full VHF Band (87-108 Mc/s and Medium
Band, 187-570M) % 7 Valves + 5Watts Qutput
+ 15db Negative Feedback Separate
wide range Bass and Treble Controls
2 Compensated Pick-up Inputs % Frequency
Response 2.000 c.p.s. +2db K Tape
Record and Playback Facillties % Conti-
nental Reception of Good Programme
Value % For 3, 7t and 15 ohm speakers.
Send S.A.E. for leaflet.

price 22 GUINEAS carr. Free

LATEST “EMI” &4-SPEED
SINGLE REGORD PLAYER

Acos Hi-Fi Pick-up for L.P. andjor 78. 7,
10 and 12in. records. Silent motor, heavy
mlxmr.able, auto stop. Complete on Base-
plate.

Special offer £6.5.0 post free.
or with Stereo/Monaural plck-up £6.19.6.

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 9%0-day Guarantee

1R3 7/6/6K8QG 7/6|EABO  1/6;E780  7/8
183 7/8/6L.6G  10/6{ FABC80 8/6|E1148 1/6
IT4 8/-|6N7M  6/6|EBSL 8/-| HABCS80

2X2 3/6(6Q7G  8/6|EBC33 8/4] 12/a
334 7/6|83A7 6/-|[EBC41  8/6|HVR2A 6/6
V4 7/8/68]J7M 8/6|EBK80 10/-iMUL4 9/~
504 /6188N7 B/6{ECCS84 9/6/PCC84 8/6
5Y3 718|6Veéd  8/6/ECF80 9/8| PCF80 9/6
574 9186 X4 7/6| ECH42 10/6{PCL82 11/8
fAM6  5/-|6X5 8/8|ECL30 10/6|PEN25 0/8
8B3 5/-|12A6 7/8| ECL82 10/6;PLH1  12/0
6BE6  7/6/12AT7 8/-|EF3p  5/6{PL82 10/6
6BHS 9/6(12AU7 8/-|EF41  9/6[PY80  7/6
6BW68 9/8/12AX7 8/-|EF50 5/6)PYSL 9/6
8D8 6/-|12BK6 8/86{EF80  8/-(PY82 7/6
8re 7/6|12K7  6/6{EF86 12/6{8PGl 3/6
6Hé 3/6112Q7 6/6|EF92  6/6|UBC4) 8/8
8J5 5/8(35L6 9/8|EL32  5/8|UCH42 9/6
8J68 5/8|3524 7/8/EL4L  9/8|UF41  9/6
8J7G 8/8(80 9/6/EL8s  8/8/UL4l  9/6
SR6GT 6/8|807 5/6/EY51  9/6|UY4L  8/-
[).47¢ ] 5/-'954 L/BIEZ40  7/61U22 8/-

SETS OF VALVES

DK98, DF96, DAF#8, DL98, 8/6 cach or 27/8 set.
1R5. 1T4, 185, 334 19/6
6K8S, 6K7, 6Q7, 6V6, 524 or 6X3 27/6
CH42, EFil, EBC4L, ELAL, EZ40. 878
ECHS), EF89, EBC81, EL84, 280, 39/6
12K8, 12K7, 12Q7, 35L8, 36Z4. 35/-
NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR| TUBULAR CAN TYPES
1350 21-|50/3507  5/8]50ras0y dE
2/350V  2/3}100/25V 3/=|100/270V 5(8
41480V 2/3|550195v 3/-{2.000/6V af-
8450V 2/3{500110y 3/-(2:0006Y 5/
16/450V 3/~ 324 32/350V 5/
8+8/450V  3/6[32432/450V 6=
32/450V 3/9 5 ¥
25/25v  1/9(8+16/450V 370 §§+§‘b;§g§l\§uov:’1.
s0f25Y  21-|18+16/4309 473183 3 100/a00% 1116
50/50V  2/-132432/350V 4/6{100+-200/275V 12/8

COMPLETE RADIO
£4.19.6 post free

4 Mullard valves, 5in. speaker, (rame aerial.
4 pre-set stations. 1 long, 3 med. wave.
Supernet Clrenit.  BRAND NEW.

Size 9 x 6 x 5iin. high. Tested by us ready
200/250

for use. v. A.C.-D.C. Mains.

DE LUXE MODEL _as above but with
{lluminated dial. Fully tunable over
Medium and Long Wave. 5 inch speaker.
Bargain £5.19.8. post free. Tested by us
cfore despatch.
MAINS TRANSFORMERS 200/250
Postage 2|~ sach traniforiner.
STANDARD, 250-0-230, 80 mA, 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectitler 6.3 v. La. § v,
2a.or 4 v. 2 a, 22/6, Jitto, 350-0-350 .,
MINIATURE 200 v. 20 mA, 6.3 v. 1 8. .»
MIDGET,}220 v. 45 ma. 6.3 v. 2 a.
SMALL, 220-0-220, 50 mA, 6.3 v. 2 4.
STD.. 250-0-250, 65 wA, 6.3 v. 3.5 a. {.,
HEATER TRANS. 6.3 v. 1} amp. .
Ditto, tapped sec. 2, 4, 6.3 v., 1} amp..
Ditto, sec. 6.3 v. 3 awp .. Bo .o
GENERAL PURPOSC LOW VOLTAGE,
3,4,5.5,8,9,10,12, 15,18, 24,30 v. ..
AUTO TRANSFORMERS, 150 w. .o
0, 120, 200, 230, 250 v., 500 w. co
MULLARD %517 Mamns transtormer ..

v. AC

0.P. TRANSFORMERS. Heavy Duty 30 mA. 4/6.
Multiratio, push-pull, 7/6. Ditto, 10 w., 15/G. Mini-
ature, 384m ete., 5/9. L.F. CHOKES 15/10H. 00/65
mA. 5/-: 10 H. 86 mA, 10/6: 10 IL, 150 mA, 14/-.

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

and other timebase components
Most makes avallable
S.A.E. with all enauirjes.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
9, 6 oor 12 v. L} amp., 8/9: 2 u., 11/3; 4 a., 13/8.
CHARGER TRANSFORMERS, Tapped tmput 200/
250 v. for charging at 2, 6 or 12 v., 1§ amps., 15/6.
2 amps, 17/6; 4 amps., 22/6. Circuit included.
4 AMP CAR BATTERY CHARGER with amp
meter Leads, Fuae Case, otc,, tor § v. or 12 v, 89/L,

BO OKS list S.AE.
10 Circuits ror Germaninm Dlotes 3/-
“AW,W.Y Rladio Valve Do, G-,
High Fidellty Speaker Enclosure, 5/-
Valve and TV Tube Esquivalents, 9/8
TV Fault Finding, 5/-
Quality Amplifters, 4/6.
Radio Valve Guide. Books 1; 3
or 4, 5/- each.
Transistor Superhet Receivers. 7/6.
I’ractical Radio for Bezinners. 3/8.
Master Cotour Code Chart. 1/8.
Transistor Controlled Modeis, 7/8.

9

C.R.T. BOOSTER TRANSFORMERS
For Cathode Ray Tubes having heater
cathode short circujt and tor C.R.
Tubes with fatling emission. Full
instructions supplied.

Type A. Optional 25% and 50% Boost.
2V or 4V or 8.3V or 10.8V or 13.3V.
Mains input. 12/8

LOUDSPZAKER P.M, 3 OHM. 24, 3. 4in. 18/6.
5in. Rola, 17/6; 8in. Piessey, 18/6; 7in. x 4in. Rola,
18/-; S4iu. Rol, 18/8; 10 x 6in. 25/6; 10 in. Roia,
30/-; sin. Twecter, 25/-; 12in. K.A. 30/-; 13¢ x

in., 45/-.
STENTORIAN HF1012. 10in, 3-15 ohms. 10 w., 96/~

BAKER SELHURST
LOUDSPEAKERS
Details 8.A.E.

12in. Baker 15w, Btalwart
3 or 15 ohms, 45-13,000
c.p.8. .a 90~
12in. Baker Staiwart, f
suspension, 15 ohms,
13,500 c.p.s.
T2in. dterco,
pension  12w.,  33-16,000
e.p.s. .- £6.12.8
1%in. Baker Ultra Twelve,
20 c.p.s. to 25 kele. £17.10
i5in, Aaditorium, 35 w.,
Base. 20 c.ps. W 12 kc/a
£15

oam
40-
26

o Sus-

TWIN GANG TUNING CONDENSERS, 368 pF,
miniatare o, x 1#in. x 13in,, 10/-, 500pF o

with trimuers, 8/-; midget, 7/6; with truniuers, B/~
SMALL 3 gang 500 p¥, 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 mtd, 7 kV;
T.C.C., 5/6; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV, 8/6.
Tubular 500 v. 0.00) to 0.05 mfd., 0.1, 1/«
0.95, 1/84d 0.5/500 v., 1/9d 0.1/330 v., 8d. 0.1/2,000 V.
0.1/1.000 v., 1/8; 0.1 mid., 2,000 voits, 3/6.
CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 8d.
SILVER MICA CONDENSERS. 10% 3 pF w0 500 vF,
1f-. 600 pF to 3,000 pF, 1/3. Close tolerance.
(+ 1 pF) 1.5 pF to 47 pF, 1/8. Ditto 1% 50 oF
to 815 pP. 1/9; 1,000 F to 5,000 pF, 8/-,

465 kels SIGNAL GENERATOR.
Total cost 15/-. Uses B.F.0. Unlt
ZA 30038 ready made. POCKET
SIZE 24 x 4t x 1in, Slight modifications
required. full Instructions supplied.
gaugry 116 extra 69V+1itV. Detalls
.A.E,

Wavechange Switches. 2 p, 2-way.
3 p. 2-way, short spindle, 2/8; 8 p. ¢-way
2 waler, long spindle, 6/6: 2 p. 6-way,
4 p. 2-way, 4 p. >-way. long spindle, 3/6:
8 p. ¢+way. 1 p. 2-way. long spindle, 3/6

Wavechange “MAXITS”, Walers avall-
able: 1 p. 12 wafer, 2 p. 6 wafer, 3 p. 4 waler,

.'3 wafer, 8 p. 2 wafer, 1 wafer, 8/6;
2 wafer, 12/6: 3 wafer, 16/-: additional
wafers up to 14, 3/6 each extra.
Togrcle Switchea s.p.. 2/{= d.p. 3/6:
d.p.t.d.. 4/-, Ex. Govt. s.p.d.t., 1/-.
CRYSTAL MIKE INSERT
by Acos 8/6
Precision engineered.
Size only 13in. dia x in.
ACUS CRYSTAL MIKLE 40 .. 25/~
DE LUXE STICK MIKE , 3B/~

Pax. Int. oct.. 4d. FEA50,
, 1/3. Engl. and Amer. 4,
1/-. MOULDED Mazda an
int. oct., 8d.: BTG. B8A, B8G, B3A, 9d.
B7CG with can, 1/8. B9A with can, 1/8.
Ceramic EF50, B7G. B9A. int. oct., L.
7BG. BPA cans. 1/- each.

Valveholders.
5d. B12A
5. 6 and 7 pin,

Our written guarantee with every purchase.

THE ORIGINAL

RADIO COMPONENT

Bus 133 or 68 pass door
S.R. Station Selhurst
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1413
Volume Controls |80 .ou. COAX
Semisair  spaced  {ir.
Long spindles.  Midget | Stranded cote,
5 K ohms to 2 Meg. | 40yds.17/6 6d.yd.
No. Bw. D.P.8w. 60 ydas. 25/
3/~ 4/8 | Fringe Quality I
Linear or Log Tracks. Alr spaced. /' Yd-

TELESCOPIC CHROME AERIALS. 13in. extending
to 43in., 8/6 ea. Coax Adaptor Plug, 1/6 extru.
TRIPLEXERS Bands I, II, III 12/6
COAX PLUG .. 1/- LEAD SOCKET.. 24
PANEL SOCKETS 1/- OUTLET BOXES 4/8
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/8. 80 ohms only.
WIRE-WOUND POTS, 3 WATT. Pre-set Mir.
TV Types. All values 10 ohms to 256 K. 3/- es.
30 K., 50 K., 4/-. (Carbon 30 K., to 2 meg., 3/
WIRE-WOUND 4 WATT Pots. Long spindle.
Values, 50 ohms to 50 K., 8/6; 100 K., 7/86,
PHILIPS TRIMMERS, 30 pF, 1/-.

TRIMMERS, Ceramic. 30, 50, 70 pF, 8d.; 100 pF,
150 pF, 1/3; 250 pF, 1/8; 500 pF, 750 pF, 1/9.
TRIMMER, 1000 pF, with knob, 2/-,

RESISTORS. Prelerred values, 10 obms to 10 meg.,
3w, 4d.; } w., 4d.; . 6d,; 14w, 8d,; 2w, 1/,
mGH STABILITY ‘ w 1% 2/-, Preferred Vﬂ,lueﬂ
10 Q to 10 meg. Dm.o 5%, 100 @ to meg., Bd.

16 vete J WIRE-WOUND REsISTORS i
15 watt 25 ohms—19,000,0hms 2/-
12.0K to 50K 10 w . . . v Bi-

AMERICAN “BRAND FIVE"
PLASTIC RECORDING TAPE

Double Play 7in. reel, 2,400ft. 80/- ) Spare
5in. reel, 1,2001t, 37/6 | Plastic

Long Play  7in. reel, 1,800 it. 35/- | Reels
b3in. reel, 1,2001t 23/8 13in. 1/8

Blu. reel, 900ft.  18/6 [4in, 2/-

5in.  2/-

Standard  7in. reel, 1,200ft 25/~ (5%in. 2/-
Bin, reel, 600ft 16/- 17in. 2/8
“Instant” Bulk Tape Eraser and

Head Defluxer, 200/250 v. A.C., 27/6.

CRYSTAL SET BOOKLET, 1/-.
CRYSTAL DIODE G.E.C,, 2/-, GEX34, 4/-, 0A81, 8/-.
HIGH RESISTANCE PHONES. 4,000 ohme, 15/- pI.

MIKE TRANSF, 50 : 1, 8/8 ea.; 100 : 1, Potted, 10/6.
8WITCH CLEANER, Fluid squirt spou',, 4/6 tin.

HIGH GAIN ’l\\ PRL-AMPLII' 1IERS

Tunable channels 1 to 5 " Gain 18db.
ECC84 valve. Kit prlce 20/6 or 49/6
with power pack. Details 8d. (PCC8%
valves if preferred.)

BAND III L.T.A.—Same prices.
Tunable channels 8 to 13. Galn 17dB.

Paxolin Panels, 8 x 6in., 1/3.
Minlature Contact Cooted Recllﬁers,
250V 50mA. 7/6: v
85mA. 9/6; 200mA. 21/-; mA, 27/6.
TV ete.. Silicon Sub.-Min, Rectifier. 125V,
300mA., 8/8: 250V, 300mA, 14/6,

Selenium Reet. 300V 85mA, 5/-.

Colls Wearite “P” type, 3/- each.

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

Teletron D.W.R. L a.nd Med. T.R.F.
with reactions, 3/6.

Ferrite Aerlals, M., 8/9: M. and L.. 12/6
Osinor Ferrite Rod Acrials. L.

for transistor clrcuits, 10/- each.

Ferrite Rods, 8 x iin., 2/6; 8 x 5/16in.. 2/6.
iLF. Chokes, 2/8. Osmor QCl, §

T,R.F. Coils, A/HF. 7/- pair! HAX. 3/-,
Repanco DRR2, 4/-. DRXI. 2/6.

Radio Screwdriver, 5in., 6d.

Neon Mains Tester Serewdriver, 5/
Solder Radlograde, 4d. yd.. #lb. 5/
Black Crackle Paint. Alr drymg, 3/~ tin.

Convert vour buttery portable to mains
operation—COSSOR MU2 BATTERY
ELIMINATOR
This Eliminator is completely assem-
bled and supplied with 4it of Malns Lead
and On/Off Switch. It is housed in 2
units the same size as the AD35 and
B126 Batteries, and suitable for re-
ceivers using DK96 range valves, 200-
250V, A.C. mains, Size: L.T. Unit
3in. x 2¥in. x 1iin. H.T. Unit 4in. x 2%in.
X 2in. Original price 3 gns. 39,

OUR PRICE

JACKS,
circuit, 4/3 Grundig type, 3 pin,
JACK UGS. English, 3/-;
4-, Grundxg, 3 pin, 3/

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

B 10d.
, FORMERS 5937 or 8 and cans TV1

BAILADD“\ FORMERS and cores.
.
0,

or 2, #in. Sq. x 2iin, or %in. sq. X 1iin., 2/-
with cores
SLOW M()l‘lUV DRIVES, Epicyclic

0 6-1, 2/3,
SUL()'\ TRON, 25W, 200V or 230V, 24/-,

English open circuit, 2/8. Closed

Screened

JASON FM TUNER COIL SET.
28/-. H.F. coil, aerial coil, oscillator
coll, two i.f. transformers’ 10.7 Mcys,
detector transtormer and heater choke.
Circuit and component book using tour
6AMS6. 2/8. Comblete Jason FMT.1
Kit. Jason chassis with calibrated dial,
components and 4 valves, £6,5.0.

MAINS DROPPER. 3 x
adlustable sliders.
0.2A. 1,000 ohms, 4/3,

0.3A 60

1#in,

3way 1/-per

oot.
\IIKI-, lRl\l\b- 50:1, 3/9; 100:1, potted, 10/6.
P.V.C, Conn, Wire, § colours, slngle or
2mm, 2d.;

yd.
SPEAKER FRET. Gold cloth, 17 x 25in.,
wide,
S.AE.

stranded, 21. d. Sleevl

4mm, 3d.: 6 ! y e

/-3 25 x 35in,, 10/-. Tygan, 52in,
0/-; 26in. wide, 5/- ft. Samples.

Expanded Metal, Gold, 12 x 12In,, 6/-,

With
0.3A, 1,000 ohms, 4/3:

. ohms per fOOt
A 100 ohms per foot, 2-way, 1/- per foot;

LLF. TRANSFORMERS 7/6 palr
465 kcjs slug tuning miniature can
1t x ¢ x Hln. High Q and good band

width. Data sheet supplied.

““REGENT” 4 VALVE
[ 96 L4
RANGE

VALVES

£6. 0. 0.

carr. 4/-

PRINTED CIRCUIT BATTERY
PORTABLE KIT

and long wave. Powerful 7 x 4in.

Medi

Aluminium Chassis, 18 s.w.g. Plain
undrilled, 4 sides, riveted corners,
lattice fixing holes, 2}111. sides, 7 x 4in.
4/6: 9 x Tin., 5/9; 11 x 7in,, 6/9; 13 x 9in.,
8/6: 14 x 1lin., 10/8; 15 x l4in.. 12/6:
18 x 16 x 3in., 18/

Aluminium Panels, 18 s.w.g., 12 x 12in.
4/8; 14 x 91in.. 4/-; 12 x 8in., 3/-; 10 x 7in.,
2/3. 8 x 6in.. 2/-.

high Flux Speaker. T.C.C. Printed Circuit and
condensers, Lompouen'.s of finest quality
clearly with bly instructi
Osmor Ferrite Aerial Coils. Rexine covered
attache case cabinet. Size 12in. x 8in. x 4in.
Batteries used B126 (L5512) and AD35 (1.5040),
10/- extra. Instructions 9d. (free with kit).
Mains Unit ready made for above, 38/6. Sold
separateiv. Details free.

KIT PRICE .

COMPONENT SHOP

SPECIALISTS

C.C.D. 2.

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

337 WHITEHORSE ROAD

WEST CROYDON

Telephone: THO 1665
(Ezport welcome. Send remxttance
and extra postage).

MONARCH RECORD PLAYER

Warkts s &-sposd Ausechonger

BUILD IT YOURSELF using HPEED BSR
MONARCH AUTOCHANGE!

READY BU!LT SW AMPLIFIER, HANDBOHE

PORTABLE CASE, HIGH FLUX LOUD-

SPEAKER. FULL INSTRUCTIONS SUPPLIED,

Total Price  £49 1 0.0

Carr. and ins. 5/-.

RECORD PLAYER BARGAINS
0@ A/ toP}?St 2/- each
peed Autochangers:

BSR, U. . .e
BSR U.A 14
BSR, U.A.12, Steréo/Mono
Garrard ‘“‘Autoslim”™ ..
4 Speed Single Players:
Garrard Mk. II . .
Model 4SP .. £68
Garrard 4 HF Transcription £17%.
Garrard Sterec Heads £2 extra.
All Sapphire Stylfl available from 8/-,

£6.18.0
£7.10.0

.5.0
£8.17.6
£8.0.0
.17.6
(]

ARDENTE TRANSISTOR
TRANSFORMERS
e D3035.

TYD 7.3

for OC72. etc., 1 x 2 x iin., 9/6.

Type D3034, 1.75 : 1CT. Push Pull Driver
for OC72, ete.. 1 x 1 x ¥n., 9/68,

Type D3058, 11.5 : 1 Output to 3 ohms for

OC72, etc., 1 x 1 x 2in., 9/6.
Type D167, 18.2 : 1 Output to 3 ohms for
QCT72, etc., 1 xsi X %in., 18/,

Type D240 8.5 : 1 Driver Transformer,

¥ x4 xtin., 10/~

CT: Push Pull to 3 ohms

: 1 Driver Transformer,

ARDENTE T RANSISTOR
VOLUME CONTROLS
Type VC1545, 5K with switch, dia, 0.9in., 8/-
Type VCl760 5K with switch, dia. 0.7in., 10/6
Deaf ald ear plece xtal or ma.s’neuo. 7/8.

WEYRAD

COILS AND TRANSFORMERS FOR
A 2-WA\'E TRANSISTOR SUPER-
HET WITH PRINTED CIRCUIT
AND FERRITE ROD AERIAL

Long and Medlum Wave Aerlal—RA2W.
On Gln. rod, 7/16in. dlameter, 208pF
tuning, 12/8.
Osclllawr Coll P50/1AC, Medium wave.
For l’lGDF tuning, 5/4.

2nd I.F. Transtormers—P50/2CC.
470 kc/s 11/161n, diameter by #in. high,

3rd'1.F. Transformers—P50/3CC, to feed

dlode detector. 8/=,

Driver Transformer—LFDT2. 1 6§/16 x

i x 11in.. 9/6.

Printed Circuit—PCAl. Size 21 x 8iin.

Ready drilled and printed with com-

ponent positions, 9/6.

7 x 4in., 35 ohm Speaker, 25/=,

These components are approved by

transistor rlnakers atgdd performance

e

Constructor’s Booklet 2/-.

NEW MULLARD TRANSISTORS
Audio QC71 8/-R.F. 0OC44 10/6
0C72 716 O

45 916
?ulg-ulenla!&ur%? 51.‘1';(‘;"%”%“ (5.1§»v}3
WF, 20F, 4uF, 5uF, 8u. (F, S50LF,
%OOU.F- 2/8. Diodes OATI, OA81, 3/~ GEX

B.B.C. Pocket 2 Trans istor. M.W.
and L.W. Radio Kit, 22/8. Phones 7/6
or deaf aid earplece 716. Batt. 2/~

“P, W " POC KPT 8
TRANSISTOR KIT MK.II WITH
LATEST Os\IOR I\IODIFICATIONS,
ALL PARTS, PRINTED CIRCUIT
AND NEW ABINET, SMO.

DESIGNED KIT, £8.15.0.
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HARVERSON SURPLUS CO. LTD.

CHErrywood

170 HIGH STREET, MERTON, LONDON, S.W.19 e

L e 2 2 2 8 8 2

CHILD'S NURSERY LAMP

A child’s night light ot unusual design. Contemporary
styled lampholder of robust construction finished in either
red or yellow. Eantirely safe (bulb socket shielded from
“prying fingers”’) complete with flex and a push-button
switch. 200/250 volts A.C. only.
The low-consumption bulb ele-
ment is made in the shape of
either Howers or angel fish and
when switched on, glows in
fluorescent colours (the flowers
pink with green leaves, or the
fish green with purpie weed).
Made by a famous manufacturer
and originaily priced at 29/6.
Please state lamphoider colour
preference, and whether fish or
flower clement is required.

QUR BARGAIN PRICE ONLY

HARVERSON’S
Monaural Amplifier Kit

In response L0 DIIDETOUS requests from
purchasers of our "BUPER BTEREQO K(T* we
have produced a “MONAURAL AMPLIFIER"
on similar lines, 4 A UCL 82 vaive provides &
triode awmplitying stage, and a pentode output
stage (3 jwatts), bil 2 i

and sparkling rep o be with physical cowmpactbess
(amplitier slze, 7 £ 3} x 6fin. high). 4 Modern circuitry design, good quulity
0.P. transformer (to watch 3 (1) keep humn snd distortion 1o a low level. lﬁ The

controls, voinme on/ofl, and tone, are complete with attractive cream and goid
knobs. 4 The awmplitier lias a buiit-in fully sinoothed power supply, 0sing & good
guality mains vransiormer A.Co mans only) and metal rectifier. ¢ All you
need is supplied ncluding easy to follow instructions which
guarantee good results (or the beginner and expert. Ail cow- ,
ponents, feads, chassis. valve, kBobs, etc. are first grade items by
prominent manuiacturers. QUR PRICE, 4/ plus post and packing.

5in. LOUDSPEAKER TO SUIT. 14/8 EXTRA—AIl parts sold separately.
COIL AND TRANSFORMER SET FOR TRANSISTOR S'HET
3 L.F, Trans., one osc. coi, one driver trans. and wound ferrite aerial (Med.,
Long and aerlal coupling) 28/8 cowplete, post L/-, 8-transistor superhet, printed

plus 9d. post and packing.

aireuit board to match, 8/6, post 9d. Circuit diagram 1/6 extra.

E.Mm.1. 4-SPEED
PLAYER AND PICK-UP
Heavy 8fin. metal turntable,
Low flutter performance. 200/
250V shaded motor with tap at
80V for amplifier valve filament
if required. Turnover LP/78

head. Plus 4/6
PRICE 9’6 P. & P.

SPECIAL OFFER ...

6 TRANSISTOR RADIO
IN KIT FORM

Limited quantity of mew ex-
manufacturer’s parts to make a 6
transistor 2 wave s'het chassis.
{deal portable or table radio. All
parts including transistors, fer-
rite aerial, printed circuit, etc.,
but excludingﬂ speaker and
cabinet. Few Only. £4 5 0
P. & P. 2/8 G

Simple instrs. 1/6 (Free with kit).

F.M. TUNER HEAD

A permeability tuned tuner head
by a famous maker, supplied
without vaive (ECC85) 18/6 plus
1/9 P. & P. Valve 8/6 extra.

MIDGET 2 GANG

HARVERSONS F.M.TUNERS

% F.M. UNIT MARK I

MK.IT F.M. Tuner, combines quailty with simple con-
struction. The refinements and performance achieved
equal many commercial models at twice the price. Attrac-
tive metal front panel in a choice of black crackle, or
green or grey glossy hammer enamel,

% Tuning Head by tamous maker. % Guaranteed Non-
drift. ¥ Permeability Tuning. % I‘requency coverage
88-100 Mc/s. J OA81 Balanced Diode Output. J¢ Magic
eve tuning. % Two LF. Stages and Discriminator.
% Maroon and god dial (7 x 3in. glass). Y Seit-powered,
using a quality mains transformer. % Valves used ECC85,
two EF80’s. EZ80 (rectitier) and magic eye. % Fully
drilled chassis. J Everything ks’up-

plied down to the last nl;x‘t;np' 18}5 £6. |2.6

9 All parts sold separately. Circuit diagram and illus-
trations, 1/6, post free.

% F.M. UNIT MARK | %

The basic design is similar to our Mark [1 Unit but does
nor incorporate some of the lavish refinements. Emphasis
placed on sunple construction puts this within the capabi-
ities of the novice. Coverage 88-100 Mc/s. Selt-powered,
All parts with 4 valves, glass dial and simple instructions.

ONLY £4 |9 6 Plus 8/6
All parts sold separately. Q g P.&P.

6 TRANSISTOR &
DIODE SUPERHET

A first-class 2 wave band transis-
tor superhet in kit form.

4 Printed circuit panel (size ij
x 2jins), % 3 Pre-aligned I.F.
transformers. % O.P. transfor-
mer. 4 5in. 5Q speaker. % High
gain territe rod aerial. % First
grade G.E.C transistors. 4 Car
aerial socket. ¥ Push/pull out-

put. v All parts sold separately.
All parts down to the minuiest
item with semple instructions.

ONvT£4.19.6 B3

CYLDON TV TUNERS

All channels, 38 Mcfs LF.

Complete with valves.

P. & P. 2/6. 32 ’6

és above but with F.M,
tiannel.

P. & P. 2/6. 45/-

Latest Push-buttor
Types. P. & P. 2/6.

5916

TABLE RADIO CABINET

A quality table radio cabinet
which cost the manufacturers
35/~ each to make). The posi-
tions of the controis make it
ideal for bousing our 6 Transistor

F Superhet described above.
CONDENSERS METAL CA,SE FOR TH,E ABOVE. Robust § Boautiuily finished in walnut
— cOonstruction (using tront panei as supplied with out Mark 4 ONLY
Polystyrene cased, with built-in § [I umt). Iinished in a choice of black crackle, or green or an ‘Y’Fas" 3 1876
trimmers. Size 1 x 1 x ins. Not § grev hammer enamel. Plus 1/6 P. & P, ws.
used, bubt reénoved from printed § 25/- P. & P. 1/9. (Front panei oniy 106, P. & P. 9d.).
circuit boards, &
UNBEATABLE a2 9/ CONDENSER/RESISTOR
for 2. . & P. 1Y PARGEL
THE 'V{ARVERSON CORM ELETE 50 mixed P.F. Condensers and 50 §
i mixed Resistors. Al useful
Push Bustseir‘lcn'l'ransustor F.M./V.H.F. RECEIVER KIT o oL I
4 ) . A Complete F.M. Receiver in Kit Form, designed with the | ——2 must for the serviceman and
§ A S-button switeh, specially de- | hiome constriictor in mind. This is basically a quauity self- | Sonstructor. ONLY 10/-.
p signed for transistor radios. | powered F.Al. tuner simiar to the above plus 2 separate P. & P. 1/-.
4 g:"ggnl;xlglc;:’élsml’?:‘de%aag‘ andio amptifier stages (élsmz EC(I:32) on one chassis.
-off, edium wave. | Vajves used E twn EF80's, ECL82 and EZ30 (rect.). ; i
# The back of switch is also equip- E:e\r:'st:lsna ;l(l:gpsl?édw:lown u;' thel‘lsaslan:uv. and(relfczl{. 54in. Loudspeaker Silk
L _with a rack tor mounting a | Compact size. All " parts sold separately, Including Heavily woven in ivory and gold.
*' errite Aerial. Easily worth 15/-. | suiput transiormer and nuality speaker. OriTnally 85/- per yard. OUR
€ QUR PRICE ONLY 5]6 £ Plus 4/6 | PRICE '13/6 per yard length, ¢
4 P &P our price £6.19.6 P | P &P 1/ !
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THE (Zommon %4«55’ (Pone SERIES

COMMON =CORB

ILLUSTRATED COURSES OF ELEMENTARY TECHNICIAN TRAINING

BASIC ELECTRICITY ¢ parts)

PARTS 1 AND 2: D.C. CIRCUITS “. .. The publishers of this set of books describe
PARTS 3 AND 4: A.C. CIRCUITS them as a ‘brilliant new illustrated course’ in the

N subject, and I am inclined to agree with them.”
$ELUE 88 L E AINID) DM, WIS 5 “The A.E.U. Monthly Journal”

BASIC ELECTRONICS  parts)

PART 1: POWER SUPPLIES AND “. . . Every technical phrase is clearly explained
RECTIFIERS and very little mathematics is used. Beginners

. . starting a study of radio and schoolboys interested
PARTS 2 AND 3: AMPLIFIERS AND in the subject should find this an excellent book

OSCILLATORS on which to start.”
PARTS 4 AND S5: TRANSMITTERS “The Times Educational Supplemens™
AND RECEIVERS
PART 6: FREQUENCY MODULA-
TION: TRANSISTORS

BASIC SYNCHROS & SERVOMECHANISMS (2 PARTS)

IN PREPARATION
BASIC RADAR @3 PARTS)
PART 1: AN OUTLINE OF RADAR will be ready in MAY 1962

BASIC ELECTRONIC CIRCUITS

Ask your bookseller atout

THE “PICTURE BOOK” WAY

COUPON -~ SEND NOW!

[ ] »

o ] To THE TECHNICAL PRESS LTD. |
A ‘I“'l.,‘
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PRACTICAL WIRELESS

May, 1962

AUDITRON HI-FI TAPE RECORDER KIT

EDIBLY LOW COST, ©CAN BE ASSEMBLED (N HALF AN noun
The Audiotron High
Quality Tape Amplifier listed £12.12.0 High Flux P.M. Speaker listed 3)/-, empty Tape Spool, a Reel of
and a Handsome Portable carrying Cabinet with latest aturactive-two
lfsted £4.10.0, and circuit, Total cost if

REALISM AT INCKX
The Recorder incorporates the Latest Collaro Studio Tape Transcriptor.

Best quality Tape listed 22/6.
tone polychroms finish. size 144 x 15 x 84in. high,
individually approximately £40. Performance equal to units in the £60-£30 class. 8.A.F.

purchased
for leafiet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

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

Two 1nput sockets with associated
controls allow mixing of ‘‘mike’” and
gram. as in A10. High sensitivity.
Inciudes 5 valves, ECCS83. ECCS3,
ELS4, EL84, 5Y3. High Quality sec-
tionally wound output transformer
specially designed for Ultra Linear
operation and reliable small con-
dengers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS
AND TREBLE *“Lift”’ and '‘Cut’.
Frequency response + 3 D.B. 30-30,000
cfs. Six negative feedback loops.
Hum level 60 D.B. down. Y 22
millivolts INPUT required tor FULL
OUTPUT. Suitable for use with all
makes and types of pick-ups and
microphones. Comparable with the - W
very best designs. For STANDARD or LLONG PLAYING RECORDS. For
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc.
OUTPUT SOCKET with plug provides 300 v. 30 mA. and6.3v.1.5a. Forsupplyofa
RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Output
for 3 and 15 ohms Speakers. Kit is complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.
Or factory built 51/- extra). 4 e 10/~
required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/8, and 9 monlhg payments of 24/9. Send
S.A.E. for illustrated leaflet detailing Ready-to-assemble Cabinets, Speakers. Micro-
hones, etc., 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 glving 5 watts high uality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. suitable for ali crystal stereo heads. ngfed
Bass and Treble Control give equal variation of “lfe"
and “cut’. Provision i3 made for use as straight
b (monaural )10 watt amplifier. Valve line-up ECC83,
CC83, EL84, EL84, EZ81. Outputs for 2-3ohmspeakers.
Point-to-Point wiring diagrams and in- 8 Gns

¢ structions supplied. Send S.A.E. for leafiet. .
5 Full constructional detalls and price list 2/6. Carr. 10/-.
supplied assembled, ready for use. for 59/6 extra.

K—____.——__.._———-—_'——__

it can be

R.S.C. BATTERY CHARGING EQUIPMENT

25;

Carr.
1746

I1.P. TERMS.

Deposit £5.7.8 and 12
monthly payments of 2 gns. Cash price
if settied In 3 months.

LBRADMATIC RECORDING IEADS,
High lmpedance Record/Playback 22/-.
Low Impedance Erase. 12/6.
TELEVISION RECTFIERS 250 v
mA, small size. Only 8/9 each.
COLLARO CONQUEST 4-PEED
AUTO-CHANGER, with high fidelity
%dlo plcls(éup. Latest model. For

V. c.p.s. A.C. mains. Our
price £68.19.6. Carr. 5/6.
COLLARO RC 457 4 SPEED MIXER
AUTO-CHANGERY. Turnover Studio

Plck-up head, for 200-250 v. A.C. £7.18.6.
Carr. 4/6.

THE SKYFOUR T.R.F. RECEIVER.
A design of a 3 valve long and medium
wave 200-250 v. A.C. Mains recelver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
8K7, SP61, 6V6G. Selectlvity and quality
excellent. Simple to comstruct. Point-to-
Point wiring diagrams, instructions and
parts list, 1/9, maximum buliding costs
£4.19.8. ino. attractive Walnut veneered
wood cabinet 12 x 8} x 5iin.

GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any sin€le
or auto-change unit. Output for 2-3 ohmi
speaker. For 200- v. A.C. mains. Size
113 x 24 x 2¢in. Controls: Vol. and Tone
with switch. Only 59/6.

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

HEAVY DUTY CHARGER KIT ASSEMBLED | BATTERY CHARGER KITS
Glll‘ﬁ v. 8 amps. variable output. Assembled CHARGER Consisting_of Mains Trans-
Consisting of Mains Transformer 6/12v. 4-5 amps. 6 v. or 12 v, |former. "F.W. Bridee, etal
- Vaid ks (Bridge) Fitted Ammeter and ‘9 amps, ‘| Rectifier, well ventilated steel
Selenium _Rectifier: Ammeter, variable charge rate = case. Fuses. Fuse-holders,
Variable Charge Rate Selector selector. Also selec- | Fitted Ammeter | (rommets. panels and circuit.
Panels. Plugs, Fuses, Fuseholder tor plug for 6 v. or { and selector| Carf. 3/6 extra.

and circuit, 59/8. Carr. 4/6. 1< v. charging. Lou- 6v. or 1Zv. | amp... 8

vred steel case with

¥

{)lug for 8 v. or

Louvred | As above, with Am

3 N i stoved blue hammer -1 6 v, 2 amps..,... . 25/9
PARMEKO POTTED CHOKES finished. Fused g g e aoaective | 6V OF 12v. 2 4impa .- 316
200 mA, 12H 100ohms ., .. 16/9 and ready tor 69 hammer  biue, | 8 V. or 12 v. 2 amps. inclu-
120 mA. 30 H 200 ohms .. .. 16/9 use with _Carr.5- | Ready for use|  Sive of Ammeter........ 42/9
120 mA, 8 H 10 ohms }: .. 13/9 mains and output [ with mains|8V.orl2v. damps.. .. 4919
;)eadis.ngrmsé and output iv. otr; 12 g.v4la¥ips.chwll;h
eposit /3 and . mmeter an: arlable charge
SOLDERING IRONS. 230-250 v. 30 TOntRLY | payments | Doavie Only | [Bte, SEI6CtOr ... ... BOS
watts. First quality. For Radlo 13/3, 6/12 v. 3a.. all | Fuged ' CHARGER AMMETERS.
work, 19/9. Spare elements and bits faciitties as above. | Lated; o 4979 .15 a.. 03 a., 0-4 a.. 0-7 a..
avallable. Only “a/9, carr. Y. ! F M08 @, 0-8) a. °fF,

R.S.C. MAINS TRANSFORMERS ( oo/ Tikises

Interleaved and lmpregnated, Prim. FULLY SHROUDED (continued)—
aries 200-230-260 v. 50 c¢/s, Sereened 425-0-425v, 200mA, 6.3v. 4a, C.T., 8.3v.
TOP SHROUDED DROP TIHROUGIL 4aC. S ¥ e - ..
250-0-230v. 70mA., 6.3v. 2a, 6.3v 2a 79 450-0-45 50mA, 8.3v. 42 C.T. 5v. 3a.  69/8
1350-0-330v, mA, 6.3v. 28, 8, OUTPUT TRANSFORMERS
250-0-250v, 100mA v. 2a, 6. Midget Battery Pentode 66:1 lor
50-0-250v. 100m A, 3.5a 384, etc. .. £ - - .. 38
250-)-250v. 100mA . 4a.5v. 3a Small Pentode. 5000 to 30 .. B N0/9]
300-0-30uv. 130m A, 6.3v. 4a, 6.3v. la. for Small Pentode 7/8.0000 10 34 .. 38
Mullard 510 Amplifies do .. 28/9 Standard Pentode 5,000 to 30 .. B/%
300-0-300v. 100m A, 6.4v. 4a, 5v, 3 .. 26/9 Srandard Pentode 7/8,000 1o 30 .. b9
350-0-350v. 100mA. 8.3v. 4a, 5v. 32 .. 28/9 10,0000 to 30 b o5 - .. 5/9
350-0-350v. 150mA. 6.3v. 4a. 0-5-6.3v, 3a 28/9 Push-Pull 8 watts. EL84. or 6V6 to
FULLY SIHROUDED UPRIGHT 30 or matched to 150 .. .. 919
250-250v. 60mA. 6.3v. 2a, 0-3-6.3v. 2a, Push-Pull 10-12 watts to match 8V6
Midget type 2§-3-3in. .. .5 17111 or EL34 to 3-3-8 or 150 e .. 19/9
250-0-250v. 100mA. 6.3v. 4a, 5v. 38 . 2719 Following types for 3and 150 speakers:
300-0-300v. 100mA, 6.3v. 4a. 5v. 3a 27/11 Push-Pull 10-12 watts 6V6 or EL84 .. 18/8
300-0-300v. 130mA, 6.3v. 4a. C.T. 6.3v. Pus-Pull 15-18 watts, 816, KT66 .. 22/9
1a, for Mullard Amnlifier .. ..33/9 | Push-Pull for Mullard 510 Ultra
350-0-350v. 100mA. 6.3v. 4a. 5v. 3a 27/11 Linear 5 Oo 54 - &
350-0-350lv, 150mA. 6.3v, 4a. 5v. 38 .. 35317 Push-Pull 20 wattg, sectionally
425.0-425v, 200m A, 8.3v. 4a. C.T.5v.3a  556/- wound, 818, KT86. ete. -+ %

MIDGET MAINS  Primaries 200-250 v.
60 c/s. 250 v. 80 mA, 6.3v.2a .. .. 119
250 v. 60 g

250-0- mA,63v.2a .. 12/9
Both above size 2} x 20 x 2tins.
FILAMENT TRANSFORMERS

All ‘with 200-250 v. 50 ¢/s, primaries 6.3 v.
1.5a, 5/9: 6.3 v, 2a, 7/6: 0-4-6.3 v, 2 a, /8%
12v. 14, 7/11:63 v.3a, 8/11; 6.3 v.68,
17/16: 12 v, 1.5 a twice, 17/6.
SMOOTHING CHOKES

150 mA, 7-10H 260 ohms . oo .19
100 mA, 10 H 200 ohms 6o .. 8/8
80 mA. 19 H330 ohms | 5 .. 5/9
60 mA, 10 11 400 ohms . 411

CHARGER TRA ERS
All with 200-230-250 y. 50 ¢/s Primariesy
0-9-15 v, 14 a. 12/8: 0-9-15v. 2 &, 14/9: 0-8-15
v. 3 a, 18/9: 0-9-15 v, 5 a, 18/8; 0-8-15 v.
6 a. 23/9; 0-9-15 V. 8 a, 28/¢,

AUTO (Step up/Step down) TRANSj
0-1107/120-230/250 v. 50-80 watts, 13/9:
250 watts. 39/9: 150 watts, 27/9,
MICROPHONE TRANSFORMERS
120:1 high werade, clamped. 6/8;

2 120:1
Potted. Mu-metal screened, 9/8.
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PRACTICAL. WIRELESS

SHEFFIELD, HULL, LIVERPOOL, LEEDS, BRADFORD, MANCHESTER

R.S.C. A12STEREOPHONICAMPLIFIERKITWITHTWINSPEAKERS
A complete set,of parts to construct agood quality Stereo amplifier with
an undistorted output total 6 watts, For A.C. mains input of
Qutputs for matched 2-3 ohm speakers. Ssnsitivity 130 m.v. Ganged

200-250 v,

Vol. and Tone Controls. Preset balance control. Full instructions

and point-to-point wiring diagrams supplle_d

STEREOQ EQUIPMENT OFFER-
Comprising Al12 Kit, 2 £6 19 6
matched 8in. L/Speakers, a8

and Acos T/O Stereo head Carr. 7/6.
suitable most pickups.

PICK-UP ARMS complete with Hi-Fi
turnover crystal head. Acos GP54. Limi-
ted number brand new, perfect at approx.
half price. Only 28/11.

ACOS .CRYSTAL I\llCROPHONEb;.
Mic40 stand or desk. Listed 35/-. Only 27/9.
39-1 Stick tvpe. Listed 3 gns. Only 39/6.

R.S.C.. 30 WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER AIlO
A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certifled performance
figures compare equelly with most ex-
Densive amplifiers availaple. Hum level
. down. Frequency response+3 db.

c/s. A specilally designed
sectionally wound ultra linear output
transformer is used with output
valves. All components are chosen for
rellability. Six valves are used EF86,
F86, BECC83, 807, 807, GZ33. Separate
Bass and Treble Controls -are provided.
Minimum Input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP 1S
A The uglt is deiaigned fc;r

5 L

DA'\K,h HALLS or OUTDOORR FUNC-
TIONS, etc. For use with Electronic
OR! GAN. GUITAR, STRING BASS
etc. For standard or long: playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT
An extra input with associated vol.
control 1s provided so that two separate
inputs such as Gram. and ‘Mike’ can be
mixed. Amplifier operates on 200-250

50 c/s.' A.C. Mains and has output for
3 and 15 ohm speakers. Complete kit of

parts with fully punched
| | Gns.

ch&ssis and point-to-point
wirlpg diagrams and in-
structions, If required
perforated cover with
Carr. 10/- carrylng handles can be
upplied for 18/9. The
ampliﬂer can be supplied, factory built
ith EL34 output valves and 12 months
guarantee. r 14 Gn
TERMS: DEPOS[T 33/9 and 9 monthly
payments of 33/9.
Sultable microphones and
avallable at competitive prices.
FULL RANGE OF LINEAR AMPLI-
FIERS ALWAYS IN STOCK.
COLLARO JUNIOR 4-speed single
player units and Hi-Fi crystal! pick-up
with turn-over head. £3.19
B.S.R. A3 4-SPEED  AUTO-
(,HAI\GFRS with Hi-fl turnover pick-
up head. £8.19.8. Carr. 5/-.

speakers

Jason FMTI V. H.F/FM Radio Tuner design.
Total costs of parts including valves, Tuning
dial, Escutcheon, etc. £6.19.6.

LINEAR 145 MINIATURE 4/5 WATT
QUALITY AMPLIFIER. Suitable for
use with any record playing unit, and
most microphones. egative feed-back
12db, Separate Bass and Treble Controls
For A.C, mains input of 200-250 v. 50° ¢/s.
Qutput for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 7-5-5iin. high. Guaranteed for 12
Only £5.19.6. Send S.A.E.
illustrated leaflet. Terms Deposit 22/6
and 5 monthly payments of 22/6.

4 Gns.

Carr. and pkg, 6/-

12in.

10 WATT HIGH QUALITY
LOUD-

U
SPEAKER
IN
POLISHED

WALNUT
FINISHED
CABINET

or 15 ohms.
Only £4.19.6
Carr. 5/-.

Terms: De-
posit
and 8 monthly payments of 11/3.
1%in. 20 WATT HI-FI LOUD-
SPEAKERS IN CABINETS. Size 18 x
18 x 10in. Finish as above. Terms: Deposit
17/9 and 9 monthly payments of 17/9.
Only £7.19.6. Carr. 8/6.

RSC 4-5 WATT A5 HIGH-GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the
home, small ciub, ete.
quired for full output so that it is suitable for use with
the latest high fidellty pick-up
all other types of pick-ups and practically all ‘mikes’,
Separate Bass and Treble Controls are provided. These
give full long-playing record equalisation. Hum level is
negligible being 71db. down 15db. of Negative feedback
is used. H.T. or 300 v. 25
available for the supply of a Radio Feeder Unit, or
Tape-Deck pre-amplifier. For A.C. mains input of 200-

Only 50 millivolts input is re-
heads, In addition to

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

230-250 v. 50 (:Ii;l Output to;- 2-3.0hm speaker. Chassls is not alive. Kit is complete

in every detall

(with baseplate) with Blue hammer

1y
finish and point-to-point wirlng diagrams and instructions.
only £4.15.0, or assembled ready for use 25/- extra, plus 3/ carr.; or

S.monthly payments of 22/6 for asscmbled unit.

B.S.C. PORTARLE GUITABLE
AMPLIFIERS. (For200-250v. A.C. Mains)
Junior 5 watts High Quality output.
Sepgrate Bass and Treble “Cut” and
‘‘Boost’” controls. Sensltlvlty 15 m.v.,
Twin mputs. High Flux 8in, Loudspeaker
“‘built-in”’. ~ Handsome, strongly made
Cabinet (size approx. 14x 14 x 71n ) finished
in attractive and durable policrome. and

fitted carrying £8 |9 6

handle. Terms.
carr, 10/-

Deposit £1 and
onthly
ot £1
Senior 10 watts High Fidellty gutput
Separate Bass and Treble “Cut” and
‘‘Boost” controls, Twin separately
controlled high gailn iInputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
& high Flux 12in, for Bass notes and'a
7 x 4 m. elliptical for Treble, Cabinet is
well made and finished as Junior model.
Size approx. 18 x 18 x 9in. 15 Gns
H.P. Terms. Deposit 34/9 and =
9 monthly payments of 34/9. Carr. 10/-.
Super Hi-Fi 15 Watt. All facllities as
10 watt. " Cabinet slze 20 x 15 x 13ins.
Terms: Deposit £2.11.8, and nine monthly
payments of 51/8. 22 gns. Carr. 12/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BMlL. An all-dry
battery eliminator.
Size 5¢ x 44 x 2in.
approx. Completely
r?Diace? 4batt.er§ 9soup-
plying 1.4 v. an V.
Kere A.C. mains 200-
250v. 50 c¢fs Is avall-
able. Suitable for all
battery portable
receivers requiring
1.4 v. and 90 v, This
includes latest low
consumption types.

Complete kit with diagrams, 3g/9, or
ready to use. 46/6.

‘Type BM2. Size 8 x 5}
X 2iin. Supplies 120 v.
90 v. and 6

fully smoothed. There-
by - compietely
placing  bhoth H.T.
batteries T.

¥. aeccumulators
when connected to
A'Céso mains _ supply

200~ V. cfs.
SUITABLEFORALL
BATTERY RECLI-
VERS normally using 2 v. accumulator,
Complete kit of parts with diagrams and
instructions. 48/, or ready for use, 58/6.

Exceptional value at

eposit 22/6 and
R.S.C. BASS EFLEX CABINETS,
JUNIOR MODEL. Specially designed

for W.B. HF'1012 Speaker. but suitable for
any good guallty 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.8.
STANDARD MODEL. As above but for
12in. speakers. Size 20 x 15 x 13In. Espe-
clally recommended for Plessey Dual
Concentric Speaker, £5.19.6. Sult,able
legs with brass ferrules, 25/~
PLESSEY DUAL CONCENT RIC 12im,
15 ohms HIGH FIDELITY SPEAK ER
(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 amp lifier.
Rated 10 watts. Price only £5.19.8

P.M. SPEAKERS. 2-3 ohm, 2in. Perd]o
21/8. 5in., 17/9. 6iin.

. 18/9. 8in. (18/9.
8 x 5in. 25/9. 10in. 26/9 X 6in. 29/9.
29/11. 10in. .B K Stentorian’”

12in.
3 or 15 ohms type HF1012 10 watts. hi-
ﬂdellty type. Recommended for use with
our All Am

TWEETERS. Plessey 30
HI-FI CRYSTAL PICK-!
(Turnover type with sapphire stylus.)
Acos. Standard replacement for Gar-
rard, B.S.R. and Collaro. 19/9, Acos
Stereo-Monaural 48/9. Ronette Stereo/
Monaural 58/6.

R.S.C. EQUIPMENT CABINET. Dimen-
sions and outer appearance identical with
Standard Bass Reflex Cabinet. Top hinged.
Bass board adjustable. WIill take Tape
Deck or Player Unit, and Amplifier plus
F.M. A.M./F.M. Unit. Only 6 gns.
SUPERHFT FEEDER UNIT. Design of
a high quality Radio Tuner Unit (speclally
sultable for use with_any or our Ampli-
Controls are

H.T.and L.T.of 6.3 v.  amp. required from
amplifier.” Size of unit approx. 9-6-7Tin.
high. Stmple alignment procedure. Point-
to-Point wiring diagrams. instructions
and priced parts 1ist with illustration, 2@,
Total building cost £4.15.0. For leafiet
send S.A.E.

LINEAR TAPE PRE-AMPLIFIER '
Tyne LP/1. Switched Negatlve feedback
e¢quallsation. Positions for Record 1#in.
3tin., 7{in. and Playback, EM84 Record-
ing Level Indicator. Designed primar-
ily as the link between a Collaro Tape
Transcriptor and a high fidelity ampli-
fier, but suitable for almost any Tape
Deck. Only § gns. S.A.E. for leaflet.

R.S.C. &°
aDs a Ltd.

73 Dale 5.7 County (Mecca)
51 Savile St., | Street, Arcade, Briggate,
Hull Liverpool 2 | Leeds |

TIERMS: C.W.0. or C.0.D. No C.0.D. under 81. Post 1/8 extra under £2, 3/8 exira under 25.
Open 9 to 6. Weds. until 1 p.m., except Manchester open all week. Trade supplied. $.A.E. with all enquiries.

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 St.
(Market St.),
Manchester 2
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BENTLEY ACOUSTIC CORPORATION

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I.

PRACTICAL WIRELESS

May, 1962

LTD.

Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE.
TELEGRAM ORDERS FOR CASH ON

ALL ORDERS DESPATCHED SAME DAY AS RECEIVED.
DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

TELEPHONE AND

OA2 1716 6FI 2712
OB2  1716|6F6G  TI-
0z4 5.|6FI2 476
1AS 6-|6FI3 11716
IA7GT 12/-|6F23 1076
ICs  I276|6F24 126
1G6  17/6/6F33 716
IHSGT 1076 |6H6 3.
L4 31616)5 5/
ILD5  5/-|6)6 56
ILN5  5/.|617G 6!
INSGT 10/6(6J7GT 10’6
IRS 616|6K7G  5'-
154 9'-|6K7GT 6/~
155 6/-|6K8GT 1076
T4 316/6K8G /6
1U4  1276]6K25  20/5
1US 6l-|6Li 2310
2P 2772{6L6G 8-
IA4 6-l6L6M 916
3A5  106l6L7GT  T'6
387  12/6(sLi8  13I-
3D6 5.16LD20 16/4
3Q4 716{6N7 8l.
3QSGT 9/6{6P28 2772
354 7-|6Q7IG  6/6
3v4 716|6Q7GT 11!-
SR4GY 17'6/6R7G__ 10/~
SU4G  6/6|6SATGT 816
5v4G  101-(65C7 116
5Y3 616/65G7GT 8!-
573  20/5|6SH7GT 8/-
574G 9/-|65J7GT 8/~
6A7  10/6/65K7GT 6/~
6A8 9/.|6SL7GT 66
6AC7  4/-|65N7GT 5/6
6AGS  5/6/65Q7GT 9'-
6AG7  76/6S57GT 8/~
6AKS  8'-|6UAGT 12/6
6ALS  4/-6USG 776
6AM6  4/6/6U7G 86
6AQ5  T16|6V6G 1!~
6AT6  7!-|6V6GTG 8/~
6AUG  10/-[6X4 5/
6B8 5I.[6X5GT 6/
6BA6  77616/30L2 10/-
6BE6  6/-|7B7 8/6
6BG6G23/10/7C5 8l-
6BH6  8-(7C6 8l-
6BJ6 61-|7H7 8/-
6BQ7A I5/-/7R7  12/6
6BR7 126|757 96
6BR8 1971|774 76
6BW6  876/8D2 316
6BW7  6/-/9BW6 15/8
6C4 51-{9D2 4.
6C5 6/6/10CI  13/-
6C6 6/6(10C2 2772
6C9  1316/10F1 272
6CD6G 3775 10LDI1 16/4
6CH6  9/-|I0PI3  15/-
6CW4 24/-|10PI4 1979
606 6/6[12A6  SI-
6E5  1276112A8 1616

11I2AC6 15/8 |50L6GT 96| DL6s 1776 EF42 1076 | HL42DD |PM84 1719 UBF89 916 | Trcnsistors
|12AD6 V719177 8'-| DL68  15!-| EFSO(A) T'- 1979 (PX4 1076 | UBL21 23/10 | and diodes
12AE6 14/4|78 6'6/DL72  15'- EF50(E) 5'- [HN309 25’3|PY3I (71| UCC84 15/ CGIC 4/
12AH7  8/.180 97| DL92 7'-| EF54 5. |[HVR2 20/- PY32 12/6| UCC85 9/-|CG4E 4/.
12AH8 127683 157-1 DL94 7'5(EF73 1076 {HVR2A 6/-|PY80 76 | UCF8C 17/-| CG6E 4
12AT6  7'6{85A2 16/-]DL96  8'6| EFB0 6/ | KF35 8/6 {PY8I 8/6 | UCH2123'10 | CG7E  7'6
12AT7  6/-[9CAG 676/ DM70  7/6/ EF83 1376 1KL3S 8/6 |PY82 .| UCH42 9/6{CGIOE 4/«
12AU7 616 [9CAYV  67'6| EBOr 30/-{ EF85 6/- (KLL32 25/3 (PY83 8/6 | UCHS8I 96 { CGI2E 4/-
12AX7 76 |90C) 16’-| EB3F  30/-| EFB6  10/6 |KT2 5/.|PY88 13/7|UCL82 11/6|GD3, 4,5,
12BA6  8/-190CG 37/6(EIB0F 34/6| EF89 9/.[KT33C 10/-|PZ30 20/5{UCL83 19'9| 6,8 4.
12BE6  9/- 1101 13/6 | EA76 9/6( EF91 4/6 |KT36 3077 |QP25 14/6| UF4I 9/-| GET103 56
12BH7 21710 | 150B2 18/-1 EABC80 9'-| EF92 46 [KT4) 23710 1QSI150/15 UF42  12/6 ] GETIil 910
12)5GT 4/6 [IBSBT 34-[|EAC9I 4/6|EF97  13/7|KT44 1206 1076 | UFS0  10'6 | GET873 176
12J7GT 96304 1076 EAF42  9/-1 EF98 13T IKT6]1 1276 |R12 91. | UFBS 9!/. | OA70 3=
12KS 18'5 1305 10/6| EB34 206| EFI83 1971 [KT63 7/ |R18 14/. | UFE6  18/5 | OA72? 3
12K7GT 5761807 76} EB4I 8/6| EFI84 1216 |[KTé66 15/-|RI9 2015 | UF89 9/- | OA79 -
12K8GT 14/- 1956 3-| EB9I 4/-| EFB04 23710 |KT88  43/- [RGI/240A UL41 91. | OAS8I 3
12Q7GT 5/- {1821 V7'-|EBC3 23/10( EK32 86 |[KTW6| 6'6 54/-{ UL44 2772| OA36 4!
12SA7  8/6|4033L 1276{EBC33  5/-|EL32 5. IKTW6E2 T/6|RK34  T/6|UL46 1476 | OASI 36
12SC7 865763  12/6{EBC41 86| EL33 1216 ;KTW63 6/6|SP4(7) 1476| UL84 816 { OA9S 36
128G7  7/-{7193 S/-|EBC84  8/-| EL34 15/-|KTZ4l 8/-|SP4l 36[UM4 1719 | OA210 I11/-
12SH7 816 {7475 7'6|EBF80  9/-|EL38  27/2{KTZ63 7/6|5P42 1276 UM34 1779 | OA21{ 120-
125)7 876 |2002 5'6| EBFB3 14/4] EL4I 9/-1L63 6!-|SP6I 3161 UM3B0 158 OCl6  48/-
125K7  6/-|AC/PEN EBF89 9/6|EL42 10’6 L4 T!6|5U25 2712{URIC 1971 | OCI9 48/
128Q7 1176 | S-pin 23/10| EBLI 30'6| EL8) 17/- IMHLD6 1216 i T4I 9i.{UUs  20/5!0C22 28'-
12SR7  8/6| 7.pin 15/-1EBL2I 23/10{ EL83 20’5 |ML4 8/6 | TDD4 12/6{LUU8S 2772 OC23 87/-
12Y4 106 | AC2PEN/ ESL3} 23710[ EL84 776 (MS4B 23710 |TH41 2712J UYIN 19/)  OC26 25/
19AQS5 10/6| DD 126} EC52 si6| EL8S 1474 [MUI2/14 8/-(TP22 IS5/ UY2l 171.|OC28 125/-
19H1 107- AC6PEN 7/6) EC54 6'-| ELB6 1779 |N37  23/10|TP25  15/-| UY4l 76 | OC29  45/-
20D1 1578 AC/TP 34/-|EC70 1276[ EL9I 5-|N78  20/5|TY86F 13/7]|UYES 71-1 OC35 25/6
20F2 2712 |ATP4 5.|EC8l 27/6{EL95 1076 |N108 23710 |U12/14 86| VMP4G 15/-| OC44 11/-
20L) 2712 |AZ) 19/ EC92  13/7|EL820 1971 |N308 21721Ul6 10/- | VMS4B 15/.| OC45  10/-
20P1 2772 |AZ3)  10-{ECC32 56| EL82I 27/2(N335 15/-1UI9 48/6 | VP2 1276 | OC65 22'6
20P3 23'10(AZ41 14'4| ECC33 8/6(EL822 19/6|P6I 36 |Uu2 8/.| VP4 151- | OCé6  25'-
20P4 272 |B36 15/-| ECC34 25/3{ EM34 916 | PABC8014/4 |U24 307 | VP4B 23710 | OC70 616
20PS 23710 |BL63 76| ECC35 8/6/EM71 23710 |PCC84 8/.1U25 1875 VPI3C 7/-|OC71 616
25A6G 10'6 |CI 12'6 | ECC4023/10| EM80 91- |PCC85 976 |U26 10/-| VP23 616 | OC72 8-
25L6GT 1176 | CIC 1216 ECC8I  6!-1 EM8I 9/.[pCC88 18/-|U3| -976 | VP4I 6/-| OC73 16/
2524G  9/6 |CBLI 27'2| ECC82 6/6{EM84 1076 |PCC89 11/6|U33 27/2| VRICS 8'-|OC75  8I-
2525 916 |CBL3I 23710 ECC83 7/6/EM85 17/9|PCF80 8- U35 27'2| VRI50 76 | OC77 15/-
25Z6G 20’5 |CCH3523/10| ECC84 9/-[EN31  53/-(PCF82 10/6 |U37 27/12( VT6IA 5/-{OC78 8-
27SU  20/S (CK506 6/6| ECC85 8/6 EYSI 9/- [PCF84 17/-1UJ45 13/6 | vTS501  5'-| OC8I 8/
2807 7-1CcL33  1919|ECC88 l8/-| EY83  17/-1PCF86 15/-1U50 616 | W76 5/6 | OCI139 24/
30CI 8. |Cv63 1076/ ECF80 10'6| EYB4  14/-|PCL82 10/.|US2 66| w8IM  6/-| OCI70 13/6
30CI5 17! |CYI 1971 ECF82 1076/ EY86 9/- |PCL83 1076 {US54 20's | wi07 19/} [ OCI71 14/6
30F5 6/-|CY31 11| ECF86 20/5|EZ35 6/-1PCLB4 12/6 |U76 6/-1 W729 20/5| OC200 16/6
30FLY  10%-(DIS 10/6| ECF804 20/-| EZ40 7/-{PCL8S 17/- U9  177-| X4l 15/- | OC203 24/-
|30FLI2 1971 |DAC32 10'6| ECH3 2772( EZ4l 7-|PCLB6 171 |U201  177.| X61(C) 1276 | OCPTI 29/6
3oL 8/- |DAFS).  6'-| ECH2123/10| EZ80 7/- |PENA423710 |U251 14/- 1 X63 9/- | TP2 407-
30L15 1176 |DAF9s 816, ECH35 6/6| EZ8I 7! |PEN25 46 U281  20/5| Xé5 1216} TSY 107
30pP4 12/- |DD4)  14/4| ECH42 9/6| FC4 15/- |PEN45 1976 |U282 2372 | X66 12/6 [ TS2 1216
30P12 776 |DET25 7/6| ECH81  9'-| FW4/500 8/6 [PEN46 776 (U301 227101 X76M _14'-| TS3 157
30PLY 1076 !DF33  10/6| ECH83 14/4| FW4/800 876 | PEN383 U329 14/-| X718 23710 | T54 24/-
30PLI3 136 |DFes  15/-|ECLBO  9/-| GUSO 4176 23/10{U339  17/-| X79 23710 | V30/10P28/6
35A5 21710 {DF9Y 316/ ECL82 10/6| GZ30 9/- 1 PEN/DD U403 170 X109 179 | VC/R2 913
35L6GT 9/6 |DF96 86/ ECL83 1979/ GZ32 10/-| 4020 34/-|U404 8/6! XD(1.5) 6'6| XAI0l - 9!/-
35w4 776 |DF97 9| ECL8s 17/ GZ33 20/S|PL33  19/9 U8B0l 30'7| XFGI 18/5]| XAl02 10/-
35Z3 © 197) {DH63  6/6|EF9 23710} GZ34  14/-|PL36 12/-|U4020 1970 | XFYI2 976 | XA|03 [5'-
35Z4GT 6/-|DH76  §/-|EF22 14/-| GZ37 20/5|PL3I8 27/2|UABCBO 9/-] XFY34 18- | XA104 18/
35Z5GT 9/-{DK32 12/-|EF36 4/-| HABC80 PL8I 1076 |UAF42 9/6, XH(1.5) 6/6.1 XBI02 6/-
43 10/- {DK9I  6/6/ EF37A  8!- 1376 |PL82 7/6 [UB4L  12/-| XSG(1.5) 676 | XBIO3 66
S0C5 10/ {DK92  9/.| EF39 5/6] HL2 716 [PL83 9/-|UBC4l 86| Y63 7'6 | XBI04 7.
S0CD6G DK96  8/6] EF40 15/-| HL23  15/8 |PL84  13/-|UBC8I 11/8} Z66 176 | XCl0l 6/6
37/5'DL33 9/6' EF4| 9.l HL23DD 776 'PL820 1971 {UBF80  9/-1Z77 476 | XC131 16/

PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODs OR MANUFACTURERS' REJECTS

SENSATIONAL OFFER!

Brand new, fully portable
transistor tape recorders.
Size t0 x 8 x S5in. Weight 9
Ibs. Playing time 44 mins.
Battery life 50 hours. Re-
wind time 24 mins., 7 x 4in.
high-flux spaaker. 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
only 164 gns. Batteries extra.
Carriage/insurance 10/-.

METAL RECTLFIERS. DRMIB 13/-, DRM?B and DRM3B 15/6, LW7 21-,
RMO 7/11. RM1 5/3. RS2 7/6, RM3 7/9, RM4 14/, RM5 19/6. 14A86 17/6,
14A97 25/-, 14A100 27/, 14A124 28/, 11A103 33/~ 14B130 35/-, 14B261 11/6,
FC101 17/6. 16RC.1.1.14.1 8/6, PC31 21/-, 1GRD.2.2.8.1 12/-, 11RE.2.1.8.1 8/6,
1884.1.1.8.1 4/8, 18RA.1.2.8.1 11/-, FC116 6/6, FC124 15/-, LW 15 25/~
ELECTROLYTIC CONDENSEPS. Can types. 32 x 32/450v. §/9, 50 x 50/350v.
71- 64 x 120/350¢. 8/3. 80 x 250/275v. 8/6, 100 x 400/275v. 12/6, 100/275v. ¥}-,
200/275v. 4/-. 100x 200/275v. /8. Tubular types: 8/450v. 1/8, 16/450v. 2/8. 32/
450v. 3/8, % X 8/450v. 3/, 18x 16/450v. 4/-, 32 x 32/350v. 4/-, 8 x 18/450v. 3/8.
P.M. SPEAKERS. 3 ohm types. 2{" 17/-, 57156, 8} 15/-, 7 x 4" 15/~. 10° 27/~
197 26/6, 24" R0 obms 17/6, 12” Auditortum with latest fosm plastic suspension,
handice 15 watta. Aluminium re-entry dome, 15 ohms. £8.8.0. 127 Quality
type. Haudlew 13 watts, 15 ohms, £5.5.0. Post 2/- each,

ALL GOODS BRAND NEW, SUBJECT TO
FULL GUARANTEE, AND ACTUALLY IN
STOCK.

Post packing charge 6d. per item except where stated.
Business, 6d. Any parcel insured against damage in transit :or only éd. extra.

Orders over £3 post free. C.O.D. 2'6 extra. Full List with Terms of

Shop Hours 8.30-5.30, Early Closing Saturday

Pl
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PORTABLE RADIO OR CAR RADIO

NOW THE SUPER SEVEN 4-WAVEBAND RADIO

(7 Transistors plus 2 Diodes)

Y% 3 R.F. STAGES,

Y Muliard and Surface
Barrier Transistors,

Y Coverage of Medium,

Long Waves, Trawler

Band and approximately

20-60 metres short wave

Use as domestic radio,

car radio or fit with

strap (not supplied) for

carry-about.

Y% No aerial required ex-

cept for use as car radio

and for short waves,

% 3-inch speaker but will drive a larger speaker

Y Performance comparable to many receivers costing treble

Y 400 milliwatts output stage.

Y Minimum of 30 stations tuned in exclu;h; X 4 1y

IZE: * x 54 x ldin.
May be built for £6, |9 6 plus 3/6 post, etc.
PARTS PRICE LIST AND EASY BUILD PLANS 2/.

*

TRANSONA-4

(4 Transistors, plus 2 Diodes)

New design now uses moving coil

speaker. Ili
FERRAWlL\qlo:{:RIAL .||]|\||' H%H\T‘l:l,l,ﬁl
Slide Switch il |_| .Il._m .||.| I*\ Il

Handsome pocket case.

May be built for 99 /e PP, 3/

“Best transistor set | have ever built—=d of stations.” —
A.G.H., Deal, Kent.
PARTS PRICE LIST AND EASY BUILD PLANS §6

BEGINNERS
PUSH-PULL FIVE

5 Transistors, plus Diode)

Y 2%in. M/C Speaker

Y Ferrite rod aerial

Y Tuning condenser

Y% Volumejoscillator con-
trot

Y Case with speaker grille
in red.

Y Fully tunable over med/
long waves.

Y% Simple assembly dia-

i:*ams.
Y 250 Milliwatts output
stage.

J Can be buitt for 3916 PP 3. or with 37 speaker

BEGINNERS POCKET 5

(MW/LW and TRAWLER BAND)
(5 Transistors, plus 2 Diodes)

i |

g |II
Total cost of all parts £2. I 9.6 P.P. 8/-.
EASY BUILD PLANS AND PARTS PRICE LIST 176

Designed round supersensitive
FERRITE ROD AERIAL and 3in.
moving coil speaker. Attractive
case in black with speaker grill in
red, On test Home, Light, Radio
Lux., and many Continental stations
were received.

TRANSONA-6

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

350 Mw_Mullard push-pull
output Transistors. Power-
ful magnet Jin. 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, Ali parts sold
separately, including pale
biue gleaming polystyrene
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 6} x 4} x i}in.
“Agreeably surprised with Trawler Band reception. Luxembourg
as loud as local. Your easy build diagram helped a lot . . .my first
—H. Cornwall (poor reception area).
PARTS PRICE LIST AND EASY BUILD PLANS 1§

PARTS PRICE LIST, ete. 2/= 68/~

NEW SUPER SIX DESIGN

MED/LONG WAYVYES, TRAWLER BAND AND S.W,
TO APPROX‘ 40 METRES

Y% 6 lIst grade Transistors

(inc. Mullard and Surface

Barrier) plus 2 DIODES.

% Top grade 3in, L/speaker.

% 2 R.F. Stages for extra

boost.

Y% Righ Q 7in. Ferrite Rod
Aerial.

Y Easy build diagrams,
Noaeriai or earth required
(except as car radio).

Y Attractive pale blue case
with speaker grilles in red.

Y 350 Milliwatts outputstage

% Sockets for car radio,

v Test receiver tuned in over 30 stations,

ANE RECEIVE( Mkuxemeourg [lgud and clear.)

R Y BE BUIL3 FPOI§ £6 9 6

PARTS PRICE LIST AND EASY BUILD PLANS 2/

THIS

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op)

10 am. to | p.m, SAT,
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MULTI-METER BARGAINS!

20,000 ohms per volt, 20
ranges comprising A.C. volts, 5 ranges up to 1,000V D.C. volts,
6 ranges up to 2.5KV, C.C. current, 3 ranges up to 26 ohms,
resistance, 2 ranges up to 6 meg, capacity 2 ranges up to 0.1,
decibels —20 to +22. Scale cornerwise to the equivalent of
4 in. movement is a pocket size instrument measuring 43 x
Complete with test prods, battery and operating

MODEL 200H (lilus. on right).

34 x lin.
instructions, price £6.19.8, post free.
MODEL EPIOK.

except that this is 10,000 ohms per volt and maximum D.C.
volts 1,200 instead of 2.5K, also no capacity range.
£5.19.6. Post free.

Similar in size and appearance to 200H

Price

ALL METERS BRAND
NEW AND FULLY
GUARANTEED

MODEL TP5S. (lllus. on left). 20,000 ochms per volt, D.C.
volts, 5 ranges up to 1,000 A.C. volts, 5 ranges up to 1,000
resistance, 2 ranges up to |0 meg., capacity 2 ranges up to
0.1 decibels —20 to +-26. One switch control really beautifully
made precision instrument, size only 34 x 5§ x l}in., price
only £5.19.6.
MODEL TPI0. Similar in size and appearance to TPSS, but
sensitivity 2,000 ohms per volt, price £3.19.6. Post free,
MODEL Ul. A robust instrument of 1,000 ohms per volt
sensitivity. A.C./D.C. volts up to 1,000. D.C. current up to
500, resistance up to 200K, size 54 x 3} x 2%ins. complete with
test prods, single switch control, large easily read scale,
price only £2.19.6, Post free.

Post free.

P it
15 amp Thermostat
Adjustable over a fairly wide range of
temperatures, suitable for wall
mounting to control heating. Excep-
tional bargain at 8/6, plus 1/- post

and insurance.
Sultable crackle finished case 7/8
extra.

I4W Transistor Amplifier

4 transistors 'ncluding two in push-
pull—input for crystal or magnetic
microphone for pick-up—feed back
loops—sensitivity 5 mjv—output 1}
watt peak into 35 ohm speaker.
Speakers available. Price 62/6.
Postage and Insurance 2/6.

Transistorised

Stethoscope
Trace signal right through,
Radio, T.V., Tapeamplifier:
Hi-F{, etc.—slmplest way
to fault-ind—carry itlikea
fountain pen—all parts in-
cluding transistor barrel
crystal, everything except
battery, 12/6 plus 1/8, data
included or separately 1/6.
Or complete with deaf aid
type earphone, 20/-.

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

SBpecial quotations for quantities.

T R P L B e N I L R e SR N L L B

AERIAL TUNING UNIT

Thiscompriseg vario-
meter in the torm of
silver plated coll,
contact being made

by geared wheel con-
trolled by the handle

n the {ront. The
sition of the wheel

s indicated by a
veedermeter fitted in

the front, The unit
also contains many
usefu} spares including
Moving Coil Meter. Limi-
rice 12/6 each, post and ins, 3/6

ted quantity only,

PHILCO STEREO
RECORD
PLAYER
CABINET

A beautifully
madefabric
covered cabinet
17 x 15 x 94in., de-
signed to take
amplifier, auto-
changer and two "
speakers, top speaker :
being removable for

stereo. Must have cost at least £4 each to make,
available at the special snip price of 45/-, plus 5/-
carriage and insurance.

Several other Philco cabinets are available to callers
ot London branches.

BRAYHEAD
TURRET TUNER

complete with Band 1 and
Band 3 colls. New but re-
moved from unused equip-
ment. Less valves 15/- each
or with valves 25/- each.
Post 2/6.

Knobs 3/6 extra.

Morganite Potentiometers
Single and 2-gang types available
Standard size with good length
spindle, all new and boxed.
Single types, 1/- each, values

avallable: 5K, 10K, 25K, 50K,

00K, . 1 meg.. 2 meg.
Gang type 3/~ each—values avail-
able: 5K 45K, 100K +100K §} meg. +
{ meg. 2meg. + 2meg.

www americanradiohistorv com

CLEARING DEPOT!

MORE unused, good qualily equipmen
being offered ul very keem prices!

@ Transistor output transformer, to match
0OC81 Into 3 ohm, 4/8.

Small Bakelite cabipet, suit table radlo
ot any type 6/8, plus 2/- postage apd
insurance.

Potmeters long spindle, no awiteh,
following values available all 1/8.
Each 25K § meg. 50K 1 meg. 100K 2 meg.
Ditto with SP switch, 2/- each.

Crystals. Amerlcan make two pin plug
any type, 10/~ 0z, our assortment.

Fortipbone transforwer, type N23, for
trapsistor circuita, 5/-.

3 wvaive amplifier for portable record
plaver, £2,10.0 compiete.

Potmeters wire wound, standard size,
{ollowing valuee:—1K, BK, 25K, 100
obui, 220 ohwm, 30 obm, all 2/~ each.

Electrolytic condensers, standard size:
1,000 MFD & v. 3/3, 100 MFD 260 v.
2/6. 250 MFD 200 v. 2/8. 32 MFD
850 v. 1/10. 16 MFD 350 v. 1/8, 8
MFD 350 v. 1/3, 8 MFD 150 v. 1/
4 MFD 150 v. 1/-. 12 MFD 50 v, 8d.
50 MFD ¢ v. 9d. 25 MFD 25 v. 8d.
100 4 200 MFD 250 v. 3/6, 8 4 16
MFD 8350 v. 2/6, 32 4 32 MFD 375 v.
343,

Flat TRS cable for electric wiring, 3/028
3 core 1/-. 3/029 twiln with earth. 8d..
3/029 twin, 8d., 3/029 single 4}4d, 7/029
twin, 1/-, 7/029 3 core, 1/3, 7/086
twln, 2/-, 7/036 3 core, 2/6. 7/044 2 core,

2{6, All prices are per yard.

® Thermistors, type No. pot known, 6/-
per doa.

@ Wonder plug connector for extending
ieads, 6/- per doz.

o gﬂ/oeving Coil Meter, tusk 2in. 0-350 BF,

@ Set of colls for Long and Medlum Wave
radlo with circuit, 5/6.

@ tin. spindle connectors, metal with
grub screws, 4/6 per doz.

® Knobs Instrument type, medinm size,
9d, each.

@ Slow Motion Drive, eplcyclic 1/8.

@ Resistors, 1} watt 100 assorted com-

prise two each of 50 values covers good
range up to 2 meg., 10/~

TCC metal pack condeusers, 1 MFD
500 v. /-, 0.5 MFD 500 v. 2/-. 0.25 MFD
0.26 MFD 350 v. 1/6, 0.1

MFD 500 v. 1/~

Carbon pile regulators, 8/- each,

Midget ooils. double tuped with dust
cores, irequency not known, useful for
rewinding, 8/- per doz.

VCR 139 A, cathode ray tube, 18/6
each. Plus 2/- post and insurance.
465 KC i LF, 1
potted, 5/- a pair.

l;Wcmrler plugs lockable types, 8/- per
0Z.

High to low headphone adapters, 2/8
each.

Stand-off insulator porcelain with brass
inscts, threaded 2 BA, 1/6,

High voltage tubular condensers, 0.1
MFD 2,500 v. Bakelite cased, 2/6.
Thermal delay switch, 6.3 v. operated,
0/6 vacuum type, £/8 open type.
Heater Transiormers, 6.3 v. 3/4 ampa.,
unused but solled, 8/- each,

B7G Valve Holder with skirt for acreening
can, 6/- doz., less ekirt Bj- doz.

TV Cabinet 14in., modern deslgn, must
have cost st least £4 to make, the ply-
wood is worth more than our give away
price of 8/6 each, plus 4/6 carriage and
insurance.

Please include enough lor postage and
request **Clearing Depot List™, tor details

ol many other items.
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Britain’s MOST Popular Portable . . .

The “GOOD GOMPANION”

CAR RADIO & PORTABLE

One of the finest of its kind available, The design is the combined efforts of
our technicians and of those of several of the leading manufacturers in the
country, and the resulting set has a performance as good as if not superior to
those selling at £20 and more, It has the eight transistor set performance. Features
include American Philco R.F. transistors and Mullard A.F. transistors—
Q.P.P. output giving 750 mW—full coverage on Medium and Long—very fine
tuning arrangement—excellent reception of difficult stations like 208—variable
feed-back control—full tonal qualities—really superior looking cabinet size
11 x 8 x 3in. approximately—car aerial attachment—several months’ operation
from battery costmg only 316,

Circuit employs six transistors and two diodes, it incorporates all latest refine-
ments, and oscillator. I.F. Transformers are pre-aligned so no instruments are
necessary. Anyone who can solder competently can make this set. The instruc-
tions are fully comprehensive with plenty of illustrations. Service is available
in the unlikely event of your getting into difficulties. All components fully guar.

Price of all components Post and Insurance 5/-
and Standard Cabinet £9.I9.¢5 Battery 376 extra.

MK2 CIRCUIT AGENTS
uses latest ceramic transfilters in place of wanted to build up our
the normal LF. transformers. This saves Companion Recelvers. Send
allgnment problems and lmproves perfor- addressed envelope for full
mance. Price 10/- extra. particulars to Eastbourne.

The “POCKET COMPANION”

This i3 without doubt the most modern and best pocket set available. It

uses the very latest LF. transfilters, Philco R.F. transistors, airspaced

tuning condenser in Superhet eircuit covering M.W. and L.W. Complete

ls::ildlantgelcozslt £6.15.0. Battery 2/- Post and Ins. 2/6. Data free with parts or
parately

The “TREMENDO COMPANION"

If you don’t mind the battery consumption being a little higher and you want
really big output then order The ‘‘Tremendo”. This has an undistorted out-
put of almost 1} watts and is probably the most powerfu) home constructor
set avallable today, Complete building cost of this is £10.15.0, which includes
the transfilter (MKk. II circuit) batteries cost 3/6 (two required).

PRACTICAL WIRELESS

g

DE-LUXE
CABINET 20/- extra

G e g

B Bt

STANDARD
CABINET

All components for the
IMPROVED PIMPERNEL

9 Transistor Radio

that works really well!
ONLY

doubt the

to make!

Postage and

THE POCKET “4”

Proved without

easiest of all

}

Insurance 26

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

All components included for Medium Wave operation in
handsome plastic case with carrying handle as illustrated.

Demonstrations at all branches

Circult diagram FREE with parts or 2/- sebarately.

OPTIONAL EXTRAS
nents and swlt.ch for Long Waves ,, . 8/8
impernel” o oo oo oo oo 2/-

Mot,lf )

Circuit comprises 2 HF
transistors reflexed to equal 4
stages. Permanent germanium diode
and high gain AF output stege, fitted wita
miniature speaker. Proper tuning condenssr, wvolume
control and in case with handle as illustrated (1ess monogram),
completely portable. No aerial or earth required.
Pocket 4 uses 3 transistors and 1 diode, prme 42/8, plus 2/6 post end
insurance.
Pocket 5 uses 4 transistors and 1 diode and Imas fsedback control, price
55/-, plus 2/6 post and insurance.
Prices are for medium wave models, long or medium varsions 8/8 extra.
GOOD RESULTS EVERYWHERE
Nothing can be more disappointing than to find that despite care in
making up, your radio_just will not work os ne«ds a long high aerlal
and water pipe earth. We can prove good results in ali areas and w
guarantee all components for 12 months, Hundreds of r.est.lmonﬂals
received. Send in confidence, Plans free with parts, or separately 1/6.
Demonstrations at all branches.

ELECTRONIC

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

266 London Road,
rovdon.

Phone CRO 6558
Half day Wednesday

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.

520 High Street North
Manor Park, E.12.
Phone: ILFord 1011
Half day Thursday

246 High Streevt.
Harlesden, N.W.1

Phone: ELGar 4444

Half day Thursday

42-46 Windmill Hill,
Ruislip, Middx.
Phone: RUIslip 5780
Half day Wednesday

l&Gﬂ@93@99@9999&33@@3@9@9999333@9393393393@3@33933@9@GGQEEGGQGGGMGGGGQ@Q@@@GGGGQBE@GGGGQGG@Q

LR Rl e R B e Dl e e Bl L T el L L e e R R e e A LT e el e e el L LT
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MINIATURE DISTLER
ELECTRIC MOTORS

8v. hlgh speed (as used in Clarion Tape

er). Ideal for all electric models,
rallways etc. Size 2in.
long x 1in, diameter.

Lasky's price 1/11

TRANSISTOR RECORD PLAYER

Can be Built for £9.1 9.6 Carr. free.

6 v. operation. For all L.P. and stan-
dard records. All components avail-
able separately.

AMPLIFIER. 300 milliwatts push-
pull output using two OC7l and two
OCT72 transistors. Fully  assembled.
89/8. Knobs, 3/6 extra. P. & P. /8

LOUDSPEAKER. 3 ohms 7 x
elliptical, matched to Amplifier, 25/~
3-SPEED TURNTABLE., 8 v
plete with t.f. crystal cartridge and
two sapphire styli, 79/6. P. & P. 3/6.
CARRYING CASE, Smart two-tone
finish. 17 x 14 x 5¢in. 48/8. P. & P. 7/6.
Batteries extra.

Post 2/6.

SAVE ON COMPONENTS! Send for
the new edition of Lasky's 100-page

Components Catalogue. Price 2/-,
fost 6d. Latest 20-page Bargain Bul-
etin included free.

TRANSISTOR POCKET RADIOS

THE “TORONTO 3”
8ize 51 x 3 x 1¥n.

Uses 3 transis-
tors

aerial. Tunable
over med. and
long waves.
Can be built

for 32[6

Post 3/6.

All components avallable separately.

NEW TAPE RECORDER KIT

Hendsome 2-tone blue carrying case.
17}x6x161in., goldine fitments, removable
lid. cut to fit Coliaro studio tape deck.
Amplifier uses 4 Valves—EF86, ECCE3,
EL84, EMBS81, level indicator. 2 imputs,
mike and radio, low level output jack,
separate power pack., contact cooled
rectifier. All mponent parts sold
separately. Amplifier complete with valves
and power pack. £8.19.6
LASKY'S PRICE 0 u! 376,

T} x 44in. Loudspeaker, 16/6. P. &P, 1/6.
Carrying Case 75/. P. & P. 10/6.

LASKY'S SPECIAL I’RICE Cfor the
arr,

£12.19.6 ¥

COLLARO Studio Tape Decek, 3 motors,

3 spee 0.1 9.6 Carr.

AShY’S PRI( l: 176

above 3 items

The New “ALBERTA 5" Mk. |I
Now using printed circuit and supplied
with miniature earphone for personal
listening at no exXtra cost.

Push-pull, 200
milliwatts
outpus. Five
transistors
and one diode,
2tin.  moving
coll speaker,
ferrite rod
aorial. Med.
and long wave.
Smart plastic
Case, 41 x 3t x
1tin. overall

CAN BE
BUILT FOR

59 ] 6 Posl.

All components available separately
Full det,ans circult diagram, 1/6 post free.

% EARPHONES %
SPECIAL BARGAIN OFFER
S.G. BROWN (Type F)

L] and new and unused in original

0s.
e 2 000 ohms impedance
@ Hand type, ﬁtted with lead.
® Listed at £4.4.0
LASKY’'S PRICP: 14/9 per pair.
Postage 2/6 extra.

207 EDGWARE ROAD, LONDON, W.2.

Near Praed St. PADDINGTON 3271/2

Nearest Stn. Goodge St.

| 33 TOTTENHAM COURT ROAD, W.I.

MUSEUM 2605

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W. Edgware Road.

SENSATION OF 1962!

Our order book shows that this highly efficient and compact
signal generator is the finest value in instruments anywhere

in the world,

Designed after months of researcli in our own laboratory,
and custom-built to the highest standards in our own fac-
tory, it is the ideal instrument for radio service engineers,
radio enthusiasts, and for technical training colleges.

NOTE THESE STAR FEATURES

Y Compact and portable—only 631” x 44"

v Truly lightweight—under 21b weight

v Operates from standard 9V transistor battery

% Fully transistorised—negligible consumption

& 8 ranges fully covering 220 kc/s-220 Mc/s

v Printed circuit for absolute reliability

Y Accuracy better than 2%, (average 1%)

% Modulated or unmodulated R.F. output, 100mW

Y Audio output, sine wave, approx. 1,000 c/s
COMPLETE WITH OUTPUT PLUG ONLY

Send your order in now for
earliest possible delivery.

The new NOMBREX

TRANSISTORISED

WIDE-RANGE

SIGNAL GENERATOR 27
220 kc/s to 220 Mc/s.

S.A.E. for full technical
leaflet.

RETAIL
CASH WITH ORDER.

NOW IN QUANTITY PRODUCTION
ALL ORDERS IN STRICT ROTATION

Trade and Export Enquiries Invited

Post and Ins. 316
Battery 2/-

REGRET NO C.0O.D.

£7.10.0

NOMBREX LTD.

Instruments
Division 28

ESTUARY HOUSE, CAMPERDOWN TERRACE,
EXMOUTH, DEVON. Phone: 3515.

www americanradiohistorv . com
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' 1
) HIGHEST QUALITY—
N | u es COMPARE OUR PRICES
é Carr. & Ios, 12/ GUARANTEED
y refurn ) I?Odt MOST MULLARD, o ranied :;V’;lg:'“
MAZDA, COSSOR, .
THE MOST COMPREHENSIVE COMPETITIVE ||mureor, em-|l2in. £2. 0.0 £3. 5.0| £4-0-0
VALVE LIST IN THE COUNTRY SCOPE, BRIMAR, i MW 36/24
soork. ooea® |14in.  £2.10.0 £3.15.0 [*F 25
Py FREE TRANSIT IN- PROCESSED IN i
10% DISCOUNT | NEw Low | 50RRncE™ M ums [ [{2RCORSSED X1 15/17in.£3. 5.0 £4.10.0 | crmare
s s 40|  PRICES | mom o oLty ||| 700 2lin.  £3.15.0 £5.15.0 | “Z6-0-0
PURCHASERS of guaran ex-Govern~ . . . o ™
SIX VALVES marked n | GUARAN- oD o Geoyh = =
vk e 8% | TEED3 | 30%5 SMicn.cl| 13 CHANNEL T.v.s |MuLooMErems  ieme s
dozen). Post: 1 valve, MONTHS on goods if returned un- | | Table Models. Famous Makes. Abso- | 5 5x (20,000 ohms per V.) A.C. Voltage.
8d., 2-11, 1= used within 14 days. luhl{] go‘mvler- dTb“': ectsgard B | 10-50-100-500-1000 voits, (10,000 ohma
equatedjingyaincicae uge purchase | per v), A.C./D.C. Current. 0-50-[1A,
o4 bj- smn' 4/-|12EL _17/6|DF96  7/8|EM80  7/0/8U25 _ 16/- | direct from source. They are untosted, | §5.5 1 o-0-350 m.s. £5.18.0  Jomod
1ABGT 5/-|6J 4/- 13J7GT 9/-(DH63 6/-|EM81  8/6{SU2150 4/6 | and not guaranteed to be In working | Model M.T.-316. D.C. voitage. 0-10-50-
1A7GT 11/- 617 8/8) 12K7GT 4/9 DH78 5/-|EM84 9/-|T4l 7/6 | order. Carr. ete., 15/~ 250-500-1000 volts. (20,000 ohma per
1C5GT  9/-|637G  4/8|12K8 11/-|DK32 11/-(EM85 10/-TDD4 7/6 (101, £9.19.0 140 £4.19.0 | V.. A.C. voltage. 0-10-50-250-5004000
I e R A e o 550 T B30 i
12Q7: = | 1 vls 8/~ eurrent. . 0 -600 m. B 55 18.
}IE‘I:GT g;g sEgGT s;g gsg‘; :1/5 gxos 'g/la Benall 7/: u22 1%’8 4-speed Record P|ay"s 2
5 L33 -|EY86  7/6/U24 /- | Latest Turntable, together with light- | TRANSISTOR INTERCOM. High sen-
1LD5  3/8[6K7G 8(128J7  §/6|DL33  9/-|RZ35 5/6|U2s  11/8 2 it 2ri
1N 4/p|AK70m 4/6|1ask7 4fo|DLas  6-|mado  &r6|use 6 T e | ety 29, DIRCOUNT SRICE £r300"
INGGT 9/9|GKSGT 8/9|128N7GT7/0|DLT5  8/-/KZ41  7/-|USL 7/~ | gglue (pick-up only 19/-), 9 -
IRS ~ 6/6|6K25  7/6)1487 14/9DLS2  §/-{EZ80 . /(U3 14/ | Carr g - £3.10.0
184 8/-|6L1  12/6{19AQ5 7/6|D191  B/-{EZ81 6/6|U35  12/6 bl TRAV—LER TAPE RECORDER
185 4/6(6L6G  6/8|10BG6G  1DL9Z  6/-|Fw4/5008/-(UST  28/- ESISTO 6/6 | |Buperior,  Transistortzed,  Portable
iT4  3/8[gLI18  9)- 19/-|DL94 /9| rwi/s008/-(uso /e | 100 RESI RS /6 || Fast Rewind, Buiit-in High Output
23 6/8|6L19  11/-|20D1 9/6/DLIS FIGTIC 7/-lUS2  4/9 | {00 CONDENSERS 10/ || Speaker.  Unrepeatable,  Listed
2A7 $/6(6LD8  §/-|20F2 9/6| DW4/350 |GZ32  8/8|U76 518 | 29 gns, OUR PRICE 15 gns.
B URBD SR Whlowase [iiltobelin 18% | Sy S S0 B LT

= 8L.D2 20P1 DW4 H U191 1i] D v ‘ MICROPHONES, “Eagle” 100C,
3D6  4/6[8N7  7/6|20P8  12/8 8/-/HL41DD |U281 9/ { VALUE OVER £5. e o data /e
3Q4 -|8p1 7/8[20P4  18/~/EABCS0 8/9) 8/3|U282 18/~ .
3Q5GT B/-|6P5  8/8|20p5 18/~ EACOL 4/61EN300 19/-(U301 18/~ | GO=AX gendard and low loes, | o L Or e O elid o don
384 e/- 6P28  12/6/25A8G 8/-|EAF42 8/-|HVR2 10/8(U308  6/9 ! i / Dlogs 116, | BM.3 Crystal .. do. 58/
3va  6/9(6Q7G  8/-|85L6G  6/9|EB4L  7/-|1W4/350 7/6|Uso9  gy9 | 32/6; 100 yds., 48/6 Co-ax Plugs 1/3. | BM-D Ot eo .. do- SO
SR4GY 12/8(6Q7GT 8/6|25L8GT 7/0|EBOL  8/-|1wW4/500 7/6|Ussy 11/~ | Wall outlet boxes 8/6. P orystal Mixe .. 1718
5T 8/-16R7G  8/825Y5G 8(-|EBCIS 4/8(KLL32 7/8|UB0L 19/~ | p oo conimmaa wier 100 yda ::
5U4G  4/0(88A7  6/8(2524G 7/-|EBCsl 8/-[KT32 s;s UABCBO 8- [ 2o¥ o Ot Price 7/8, 500 yds,, 30 "

BV4G  7/9168G7  4/9|25Z5  §/-KBCBL 7/S(KT33C 4/8|UAF4a 70 | 3% TR TOSTE FCD T B8 B, S 3 MONTHS' GUABANTER
0Yao . Ubloemr 8- 2z6c 8- |EBFS0 NOIKTE 128UBL 709 | Gyl Riterent colourm 4 - | EYS1 ~ SHORT zxDs 48
S5Y3GT 5/9/83K7  b/-|30C1  7/-|EBF83 9/0 K'T44 8| UBCAL 7/9 erenticoloursi¢/S P
SY4G  11J-|0RL7GT 3/8|30Ws  of-|EBEs> S/KT4S  a/o|ubcel /e HEADPHONES, Ex-Govt, quality with | U25 SHORT ENDS 8-
624 11/-|6BN7GT 4/6130FL1 9/8|EBL21 12/6{K'TAL  8/8|UBF8S 7/ | ol o 56" patn Bop. 1/6

szda l'ille 68Q7 i;g 0L g;g EBLa1 lzg KT63  5/9|UBL21 1:;0 CHUDTEAD LHb Hih SOLDERING IRONS. “Pifoo"

- P4 K'T76  8/8|UCCB4 14/6 " - 'cen
6/30L2 9/~ w«n‘ 10/8|30P12  7/8|ECC31. 7/6| K'TWS1 5/8|UCCSs 7/~ “m“;fd“"“ Té‘&}‘é““i‘:,?"‘“ﬁ" !’.‘:élf.".;:é'ﬁ?i"i’éﬁ"»" = ’
$A7  10/loveaT §/clipi1 B8|ECOS AM|KTWeS S| UGH o) | 200 e, Tin | Lotk sire, —

-[8v - 30PL. 4/6| K'TWe: UCH21 1g/- .
6A8G_ s/aloxa  7/0|35L6GT 8/6|ECa3s 8/-|K1265 510 UCHAD o oot TP i e “;‘,’,,,““3}6 T ey Loney
GABQT 13/8|6X4  5/-[85T ° 25/./BCC35 6/-|Les  #/s|ucHsl 18- | Tacgg " ¥.000 " ’
BB Je Jilitne, dnc Wil JvaR o =

57 MUL4  7/6/UCL83 13/8 | GONDENSERS. 25 mixed. Electrolytic.
6AGS  3/-|6Y6G  7/8|35Z5GT 8/-|ECCS2 6/-INw7  11/-|UF4l 7/8 q TRANSISTORS. Red Spot 3/6 ea
6AGT  76|7a7  8/6|41 6|BCGRS 6/6|Ns  13/-|Uwss isq | Meny popular sizes.  List vaine £5.| whitc Bpot 4/6 ea. Yellow Spot 2/9 oa.
6AK5  bj-|7B8  8)-|42 7/6|ECC8a  8/-{N108  16/-|UFs0 7. | O Price 10/ Germanium diodes 9d. es., 8/ doa.
8ALS  8/-17B7  9/B(50C5  §/-|[ECCB5  7/8|N152  8/8]UF¥SS  7/8 | UA20 AUTOCHANGERS. Latest B. R. | EICK-UP CARTRIDGES, "%col’ 5.3,
8ANME  3/-)7C5 7/3150CDEG ECC88 16/-| P41 4/8/UF36  14/8 mixed records, Brand new, 22/6.  “Sonotonc™, 17/~  “Btelg _and
gﬁgg g’/‘; -,057 ':;/g S/Ia Egggl 8‘//6 PGIB . 6/9|UF89 /- | repeatable £28.19.0, Also UAIL4, * Reuter”, 17/8. Power Point, 17/-.
7 50LGT 8/6| ECF80 PABCSO LAl - : ., 87.19.0. P.P. 4/~
6AUS  7/8(7K7  9/8s2KU 10/8|ECFe2 8f6| /6|UC41 11y, | Zroven Cholee”, 27.19.0 GET 15. G.E.C. high power, contact
6B7  8/6(7Q7  8/6(53KU 10/6/ECH21 12/6| PCUS4 6/9|UL46  9/9 | NEW SPEAKER CABINETS. Covered | cooled, manufacturers matched pair
6B8G  8/-|7R7 10/6|618PT 11/-(ECH3% 7/6| PCC85 8/38|UL8S4  7/= | in attractive Rexine. Gold metal front, | transistors, with push-pull input and
8BA8  5/9)787 9/-162BT 13/8{ECH42 8/6IPCC88 14/-(UMSO  8/6 | 11/-, Or complete with Speaker, 19/, { output transformers. Knock out price
8BES  5/9|7v7 79[ 75 8/6|ECHS1 7/9/PCC89  9/-|UU6  12/6 | P.P.1/6, 28/-. P.P.1/6.
8BGsG 1:/- 7v4 %/9 78 g/g ECHS3 8/8|PCF80 7%/-lUu7  9/8 v P = N o G i "

= | 77, - | B¢ o PC P - . b . aciliator b n| D
SB.‘I{GG 6;- 7{)?3 35- % ;0 EEII:SQ 3;6 gtgg‘f 135’/? gg?N H;- alxeds'gsrlczi of g’ﬂ&/l{‘%be bleut?nyd Medium Wave, 4/6 pair, &
6BR7 9/610C1 11/6 15smr 19/6{ECL83 11/6/PCL82 7/3|UY¥21 11j- | cheapest way to buy! METERS, 0-25 amp, 8/-, 0-300 milli-
6BWS  7/8|10C2  14/8|a03  18/-|EF22 7;- PCL82 10/6(UY4L  §/- amps, 12/6, 0-500 m.a., 12/8, 0-30 m.a.,
6BW7  5/8(10C14 a/- 807(A) b5/8|E¥38  8/3|PCL8s 7/6|UYs5 6/6 | LOUDSPEAKERS.  Unsurpassed in | 12/8, 0-1 m.a., 25/-, 0-50 Micro-amps,
6BX6 4/8[10F1  5/9[R08 8/6|EFa9  4/6|PEN46 8/6|VP4l 8/ | quality and price, 2i!n., 13/~, 5in., 18/-, | 45/..
8C4 g;g }3{:»‘ 12//0 R18 55;- EF40  1%/- PE;N“ s/é VR105/30 3‘“".}19"'271 ,x 411),:;‘18/-. i x;, -'Hn&. 19/-, IVORY/GOLD KNOBS o o
6C5 1 -|832A  14/-(EF4l 8/-|PL38 8/ /! x fin., - ese are brand new. . n.
6C6 3/9(10LD3 7/9lssca 11/6|EF42 _ 7/8|PLss 9/8| vR150/30 Screw, lin. diameter, half price, 1/-, B
6C9  11/-|101.D1114/8)|9n04 2/-|EF50-BR 2/-|PL33  16/6 6/9 | MIRROR GALVONOMETERS. Ever- | for 4/6. 1}in., 1/3, 5 for 5/-.
6CD6G 19/6/10LD12 §/-[ATP4  2/9|USA  §/-{PLS1  8/6|W6IM 11/ | thed and Vignoles, 45 second swing
6CH6  7/8|10P13 11/-|AZ31  8/-[EF54  8/3/PL82  8/6(W74 4/9 | high sensitivity, heavy gunmetal cazes | RECORDERS. “'Verdtk” 4 Track
eD2 8/-110P14  9/-|B36 7/9|EF80  4/8|PL33  8/8| WAl 7/3 | with epares in transit case. Unused, | Deck, Collaro 3 Speed Transcription,
6D3 :;g 10118 7/5 cic 9/8/EFR5  8/6|PL34 B-lXoia a1 £3,10.0." A “MUST" for &chool Labora- | uperior reprod?:zuo::.ws‘ldr:;m&n::
616 1246 4/8{CBL1 26/6|Erss  9/-|PLS20 8/8(Xg3  8/8 | tories. Portable Case mple
6FL 4/9)12AC8 15/-1CRL31 21/-|RF8Y  6/8{PX4  12/6|X65  11/- Market value approx. 245. OU
8¥4G  5/8|12a4D6 17/-|CCH33 14/-|EPOL  3/-|PX25 9/6/X86  11/- | CAR RADIO AERIALS G.luv Model | SPECTAL PRICE 20 gos.

BF12 8/-112AE6 13/9(CL33  9/6|EP92  4/6/PY3l  9/-(X76M 11/ | M2. Canbe 0 481
AF13 6/9(12A118 9/-(CY3:L 9/-| EX98 3/-|PY32 10/-[X78 21/- | plated. 22/8. PAWORAMA". window | A.M./P.M. RADIOS. Latest Super
8F14 9/8(12ATg 7/8| D77 8/6|FL32 4/6|PY80  8/8|X79 16/6 | fitting, chromium piated, 82/6. Qermap press button, long, wedinm,
6F15  9/8(12AT7 6/8(D152  5/9|EL38  W/8{PYs1  6/6(XSIM g/- short and F.M., normally approx. $80,
8F14 8/-|12AU8 9/8{DA30 12/6/EL35  7/-|PYB2  6/-| Y63 8/8 | GOLD SPEAKER FRET, 8} x 15, 3/6; | OUR SPECIAL DISCOUNT PRICK
6F10  8/6|12AU7  8/-|DAC32 9/B{ELAL  8/-|PYS3  %/-lzg3  4/9 | 6 x IR, 3/6; 74 x 12, 2/6; 5 x 11, &/-, | 19 gns.
6F23  8/6| 12AX0  8/6 DAFIL 4/6/EL42  B/9|PZI0  9/8|500 98
6P32  6/6(12RA8 7/8| DA¥NS 7/3|ELS3  11/-|RIn  11/- GARRARD “Slimline”. The very latest | ALL WAVE TRANSISTOR. Terrifically
6F33  6/8[121K6  7/6|DET19 2/9|ELRL 3/ mxu 11/-1Z162  4/9 | Compact Autochanger, Brand New, | sepaltive on short wave. Due to for-
8J5 4/3|12BH7 9/9|DF33  9/9(EL91  4/-IS 2/6/2718  4/8 ns 19 o Also GARRARD 209, $0.17.8, | tunate purchase, we can offer at 18 gna.
6356 3/-112C8  6/6/DF91  3/8lEM3s 78 Fen 2/617ZD152 79 ONLY.
Post: 2 Tba. 2/, 4 bs, 2/6, 7 Ibe, 3/6. 15 ibs. 4/- etc. No C.0.D.
ALL ITEMS LE3a8 8% AND POST FREE IN DOZENS,
(Lallers alwaye welcome), LIST OF 1000 8NTPR, 8d,
350-352 FRATTON ROAD, PORTSMOUTH
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EF80 7/-1 EZ4| 716 PY80 7161 UCL82 1116) 3D6 5/~ 6BA6 76| 6V6G 5/- 12AX7 8/~
EF85 7/-1 EZ80 7!-| PY8I 86| UCLB3 13/6] 3Q4 7'6| 6BES 7161 6V6GT 7/9| 12BA6 91—
EF86 12/6| €Z81 7'6| PYB2 7'-| UF8S 9/-1 3QSGT 9/6| 6BHé 9'-| 6X4 7'6| 12BE6  9/-
EF89 8/9|Gz32 11/6| PY83 8/6] UF89 9/-| 354 76| 6BJ6 9'-| 6X5G 7= 12K7GT 616
AZI| 10/-1ECC82 T7/6|EF9I 5191 KT6i 10/~ U25 13/6| UL4) 9| IV4 8/-| 6BW6  9/-| 6/30L2 12/6| 12KBGT13'6
AZ3l 10/-|ECCB3 9/-|EF92 6/-| PCC84 12/~ U26 12/~ UL84 9/.|5U4G  5/-| 6C4 46| 786 1076] 12Q7GT 6/6
DAF96 8/-(ECC84 10/-EL33 10’ PCC8S 8/6| USO 8/-| UY4) 6'6) 5v4 i176| 6CH6 716|787 8/6| 125L7 8/~
DF96 8/~|ECC85 9/6|EL4| 9/-1 PCF80 8/9| UABCBO 9/-| UY8S 7/-| 5Y3G 8/-1 616 4.1 7C58 8- 2524 976
DK96  8/-(ECF80 12/-|EL84 9] PCF82 1176 UAF42 96| IATGT 13/6|5Y3GT 7/6( 6J7G 6/6| 7C6 8/ 30FLI 1076
DL96 8/-1ECF82 10/6]ELY! 4/61 PCLB3 1376/ UBC4l 8/6/ I1C2 1116| 5Z4G 9/~ 6K7G 316) TH7 8/~ 30L1S 23/3
EABC80 9/-1ECH42 9/6/EM34 9/6| PCL84 10/-| UBC8I 11/4]| ICSGT 12/6| 6A7 10/-| 6K8G 6/6| 757 916] 30P4 15/—
EAF42 9/6|ECH8I 9/-IEM80 9/6| PL36 1376 UBFBO  9/-| IHSGT 9/-| 6ALS 4/-| 6L6M 961 7Y4 6/6| 30P12 1276
EB9! 4/6|ECLBO 9/6|EM8)  10/6| PLBI 14/-1 UCC8410/1 1| INS 1076| 6AMS 76| 6LI8 11761 10FI 1276| 36L6GT 10/~
EBC41 8/9/ECL82 10/6]|EYSI| 9/6] PL82 8/6| UCC8S 9/6| IRS 76| 6AM6  4'-| 6Q7G  716] 12AH8 12/-| 35Z4GT 8/
EBFB0  9/9|ECL83 I5/-|EY86 10/-| PL83 976| UCH42 976 155 6'6| 6AQS  7'6| 65N7GT 7/6| 12AT7  776| 35Z5GT 976
ECC8) 8/-|EF4i 916l EZ40 716! PL84 916l UCHS8I 9761 1 T4 $161 6AT6 8/6) 6U4GT 12/-1 12AU7 8/-) 80 876
Small Reset Counter b CHI, 2.5 millihenry choke, wound on
TRANSISTORS Utauolts 9;9' 12r 'each.y Veeder Root | £ ite Core with wire ends, 2/6.
82%3 :?;" 82;? :;" ?epan_co #ew q Range i‘c( Miniature
- ~ | Caby Multi-Range Test Meter Model | Jiansistor Iransiormers, & Xx & X sin.
OC45 10-  ocs4 1= | Mi. A.C/D.C.'6 v., 30 v., 120 v., 600 v., | JT42 Driver Transformer, 51 each.
OC70 616 OC170 136 1200 v. D.C. amps 30 mja; 300 mfa }-“hé Push;(pulls;autpuht transformer to a
i ‘oo Pri ) ohm speaker, 5/- each.
OC71 616 ocCl71 14716 i’::sl:.usstiavr:aceof Ot-elst:,OOSOd:hT:." P:tlic: S:r"-& TT47 Driver transformer, for single ended
oc72 8/— h P bRlInSEEuCtions output stage, matching to a 35 ohm speaker,
oc 16/ V6/2R 913 batteries. 5/- each.
73 = PX102 5/ TT49 L.F. coupling transformer, 5/- each.
OC75 8/= = | Westinghouse Contact Cooled Recti- -
ocC77 8/= XB102 716 | fier. 16RD 2-2-7-I, 5'-, “PRACTICAL WIRELESS” POCKET

G.E.C. 5! similar to OC72 3/6.
Matched pairs—2xOC72 16/-. 2xOC78 16/,

GERMANIUM DIODES

OA70 3/- OA73 3= OA79 319
OA8] 3/~ OAg85 3/~ OA9l 36
OA95 3/6 CG6E 4/- CGIi2E 4/-
GEX34 4'- GD9 #4- GD4 4=

BTH XD20l I1-,
Set of six transistors, | x OC44, 2 x
OC45, | x OC8ID, 2 x OC8l, 37/6 set.

METAL RECTIFIERS
Battery Charger Types, 12 volt. 2 amp 7/-,
3amp 10/=, 4amp 1276, 5 amp 1476.

MICROPHONES
Acos Mic. 39/l. Stick Type 37/6.
Table Stand for above 7/6.
Floor Stand Adaptor 1276.

MULTI-RANGE TEST METERS
Pifco All in One Radio Meter, 3276, Test
Master Model 200H, 20,000 ohms per volt,
£6.19.6. >
Caby Model Al0, £4.17.0.
Caby Model B20, £6.10.0.
Taylor Model 127A, £10.10.0.

CATALOGUE
OUR 1962 CATALOGUE IS
NOW AVAILABLE. PLEASE

SEND I’ IN STAMPS FOR
YOUR COPY, TRADE CATA-
LOGUE ALSO AVAILABLE,
FOR WHICH PLEASE ATTACH

TRANSISTOR SUPERHET

The New Version in a re-designed
Cabinet with Carrying Strap.

Components Price List: Coil Set (Osc.
and 3 I.F.’s), 22/-; Driver Transformer,
Type PW/DT, 8/3; Output Transformer,
Type PW/OT, 8/-; Ferrite Rod Aerial,
Type PW/FR, B8/6; Printed Circuit
Board, 7/6; 2 Gang Capacitor, Type ‘00°,
§2/6; Volume Control, Type V.C. 1545,
8/-; Switch, 3'6; Hardware (Screws,
nuts, washers, spacers, battery clips,
cable cradles, cable studs, cable strap-
ping), 4/-; Transistors, Type YC (Set of
6), Xtal Diode, Type GD9, 43/-; Speaker,
17710; Case, 1276; Capacitors, [15/-;
Resistors, 5/-; Trimmers, Type MT31/4A
(3 required), 3/9; Constructional leaflet
and “Blown-up” circuit diagram, /6.

COMPLETE KIT £7.19.6.

YOUR BUSINESS LETTER
HEADING. ’
Westinghouse LWI3, 1776. LW9, 16/6.

TSL Type M™MI Dual Impedance
Microphone with High (50,000 ohms)
or Low (200 ohms) matching, 84/-,
TSL Stick Microphone MX3 35/-,
Acos Mic.40 1976, Acos Mic.45 29/6.
Microphone Model BM3 45/-.

Table Stand to suit above 12/6.

RECORD PLAYER CASES
Baseboard cut suitable for a B5R UAI4,
available in red, turquoise, grey and
biack/yellow. 63/-each.

Amplifierand Loudspeakertosuitabove,79/6.

Mains Transformer, 250 HT Sec. Half
wave. Standard primary 240 v., 6.3 v.,
I amp LT, 10/- each.

Pick-up Cartridges—BSR TC8H, 2919,
BSR TCBM, 2979, BSR TC85, 45/, Acos
GP67/1, 2319, Acos GP67/2, 23/9, Acos 73/1,
3216, Garrard GC2, 23/3, Garrard GCS8,
2073, Garrard GCS10, 34/6, Garrard EV26,
3718, Philips AG3016, 21/-, Philips AG3063,
;g;-,, Ronette for Collaro Studio P, T and O,

RECORDING TAPE

Sin. reel, 600ft., Acetate .. 1376
Sin. reel, 900ft., PYC .. 211-
7in. reel, 1200ft., Acetate 23/-
Tin. reel, 1800ft.,, PVC .. 376

Transistor Driver and Output Trans-
formers, 1076 pair.

Repanco Miniature Doubled Tuned I.F.
Transformers. 455 to 475 Kc/s, boxed
with circuit, 6/9 each.

EM| 9 v. battery operated 4 speed turntable
unit, complete with pick-up heavy B8%in.
diameter metal turntable, ivory finish with
red turntable mat., £5.9.6.

WINTOUN STREET

LEEDS 7
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Heater Transformer, Standard 240 v.
primary 6.3 volt 1} amp., 6/9. 6.3 volt
3 amp, 10/-,

Output Transformers: 10,000/3 ohms
40 mA, 4/6; 5,000/3 chms 40 mA, 4/6;
5,000/3 ohms 60 mA, 5/9.

Weymouth Transistor Coils.  P50/IAC
?sc., 5'4; P50/2CC I.F. 5'7; P/50/3CC LF,,
/e,

Printed Circuit Board, 9/-; Driver
Tr,:nsformer, 9/3; Ferrite Rod RA2W,
1276,

Clarostat Potentiometer, Type 37, less
switch, values from 5K ohm to 2 Meg.,
2710 each. As above with DPs, 46 each.

Write for d;tailed price list of compo-
nents for circuits described in this
magazine.

TERMS: Cash with Order or C.O.D.
Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel
Post charges 2/-. Please include
sufficient postage with your order.
Minimum C.O.D. fees and postage
3/6. These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue.
Personal shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday {0 a.m.
to | p.m.
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STERN'S MULLARD DESIGNS

Designed by MULLARD-—presented by STERN'S strictly to specification

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

For use with the MULLARD 2-valve [re- ampl!ﬁer with
which undistorted power output of up to 10 watts is ob-
tained. We supely SPECIFIED COMPONENTS AND NEW
MULLARD LVES, including PARMEKO MAINS
TRANSFORMER and ‘choice of the latest Ultra-Linear
A GE Output Transformer.

£10.0.0
Alternatively we supply £11 .10.0 INCORPORATING PARTRIDGE OUTPUT
ASSEMBLED and TEQTFD TRANSFORMER, £1.6.0 EXTRA.

MULLARD’S PREAMPLIFIER
TONE CONTROL UNIT

Employing two EF86 valves, and designed to operate with
the MULLARD MAIN AMPLIFIERS, but also per-
fectly suitable for other makes.

PRICE COMPLETE
T 'ARTS £6'6'o ASSEMELED AND TESTED £8'o'o

'S OF P.
Supplied strictly to MULLARD’S SPECIFICATION and incorporating:
@ Equalisation for the latest R.I.A.A. characteristics.
® Input for Crystal Pick-ups, and variable reluctance magnetic types,
® Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-Amplifier.
@ Sensitive Microphone Channel. @ Wids range BASS and REBLL Controls,

— —— — — w— w— w—y Cw— —— — ——  w— w— —
COMPLETE MULLARD *5-10” AMPLIFIER

g? ular and very successful complete “'5-10"* incorporating Con-
trol nit providing up to 10 watts high quality reproduction. Only
Specified Components and new MULLARD VALVES are
supplied including PARMEKO MAINS TH‘.ANSFORME(I;%

and choice of the latest PARMEKO or PART

ULTRA-Linear Output Transformers.

KIT R ASSEMB. i

FIREE £11.10.0 OF 4SFAMEWSC  £13.10.0 W

H.P, Dep. £2.6.0, 12 months at 17/-. De £2.14.0 12months at 18/10

ABOVE 1ncon>o'ratlng PARTRD) UT TRANS £1 8.0 extra. -

— — a— — a— (—  a— —  — e e———

GOMPLETE MULLARD “3-3"

THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY
INSTAOLL‘&TI(IV PROVIDING EU,’(I‘(l:’bLLLNT REPRODUC-

COMPLEl;T%:II,(IT’i‘ e7'10 0 OR 5 MBLED
SREAEE T £1.10.0 CX ARVBUED £8.19.6

15

COMBINED ORDER
PRICE REDUCTIONS

(a) The KIT OF PARTS to bulld both

the °''5-10'* Main Amplifier and the

ARy ey
ep. an

mom‘.hs zft £1.2.9.......... £15 15 0

(b) The ‘'5-10” and the 2-stage PRE-

Iz}h}d}P Both &S?éﬂgdBLgI{zand TESTED
ep an

months of £1.7.8......... £18.18.0

With Partridge Ojput ~ Transformer

fl.6.0extra.

RECORD PLAYERS

The Latest Models are in stock,
many at redueed prices.
Send S.A.E. For Iliustrated Leaflet.
THE NEW GARRARD “AUTO-
SLIM” 4-speed Autochanger £8 10 o
with Crystal Pick-up ... i
COLLARO “J¥ OR” 4 SPEED
SINGLE RECORD PLAY- £3 15 o
ER with separate Crystal
Pick-up Carriage and Insurance
Above Pick-up separately for £1 6.6
The g’E‘V COI‘%ARgh C60 4-speed
Autochanger un: w.
Studio “O" Pick-up...... £7'19'6
The E.DM.I, 4-speed B8ingle Record
Player with cryst,al P1ck-

T

A 4-speed

£7.10.0

lncorporat- g the B.S.R.
Pick- 1

R Hosorms 2V £8.13.10

GARI%?RD i‘i\:gg)li:n[. hTA/Mkﬂ 4
speed ayer g
output Crystal Pick-up.. £8 10 o
GARRARD MODEL RC210. Auto-
changer _4-speeds. High £9 19 6
output, Crystal Pick-up.. s
Carriage and Insurance ol each above
5/- extra.

Crystal Pick:
Available

plus 6/6 carriage and insurance) H.

Terms
and 8 months at £1.0.0. Comlflece LO MULLARD S SPE

CATION inc! ludlng Mull:
and PARMEKO
TRANSFORM!‘ R.

STERN'S INTER-COMM
BABY ALARM

A small versatile Unit employing the new
MULLARD ECL86 valve and designed to
provide two (or three) way conversation
up to extreme distances. Operates from
A.C. mains 200 to 250 Volts.

PRICES ., . MASTER UNIT
and ONE EXTENSION

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0
Consists of a MASTER UNIT, size only 8} x 5% x 6in. and ONE EX-
TENSION (a second extension may be added to any time). The
Master Unit incorporates switching and power supply and with the
chassis completely isolated from the mains is operated in absolute

ard valves
OUTPUTr

: Deposit £2.0.0 SPECIAL GAS ‘ FER

This very attractive PORTABLE AM-
PLIFIER CASE together with a xood
quality GRAM A‘\{PLIFIER
ARSI RS 5 - Y 718 Carr,
or us
£8.7.6 Carr,

The Amplifier consists of a 2—stage de-
sign incorporating 3 modern B.V.A.
valves and has separate BASS and
TREBLE CONTROLS.
The Portable Case will also accommo-
date almost any make of Autochanger
and is attractively finished in Mushroom Grey Rexine.
WE ALSO SUPPLY SEPARATELY— £4.2.6
(a) The 2-stage (plus Rectifier) AMPLIFIER £3.17.6
.17,

(b) The PORTABLE CARRYING CASE
(c) 6tin. P.M. SPEAKER 18/9. Carriage and Insurance 4/- pxtra.
MULLARD FOUR GHANNEL MIXER UNIT

Self powered wlth Cathode

gafety. Cases covered in quality leatherette,

ARMSTRONG RADIOGRAM GHASSIS

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

STEREO 12 MK. 2 ustraten

£44.15.0 r“mm .

Deposit £9.0.0, 12 months ;

at £3.5.7 '
The most complete chassis -
ever produced, combines :
AM and FM Tuners, a &x
Stereo Control Unit and
two High Fidelity Ampli-
flers in one compact univ, provide a total of 18 watr,s (or

both mono and stereo. Other features include: inputs for tape
recording, play back, pick-ups and stereo radio (should this come
about); separate wide range bass and treble controls and balance

controi.
STEREO 55 £33.15.0
ut.

Depoelt £6.15.0, 12 months at £2.9.6
um

A junior version of the Stereo 12 Mk. 2 providing ten watts out
five ;;attg from each amplifier and covering the VHF and Me
wavebands.

WWW american

- follower output. Incorporates |
Two inputs for ‘MICROPHONES
One for CRYSTAL PICK UP and ¢
a fourth for RADIO or TAPE §
Complete Kit of Parts 58-8-0
Assembled and Tested £10.0.0

TERMS : Deposit £2 and 12 months at 15/-.

MODEL I.L. one microphone Input matched for moving coil or

Ribbon Mike. £1.17.0 extra. [
JUBILEE MK 2 £31 15 0
Deposlt £6.7.0 12 months at £2.8,

A Hi-Fi mono chassis giving elght watts push-pull output and
covering VHF, medium and long bands. Tape recording and play
back inputs.

AF208 £23.15.0 Deposit £4.15.0 12 months at £1.14.10

An AM/FM chassts providing 5 watts output and covering the full
VHF and medinm wavebands. Tape recording and playback inputs,

STERN RADIO LTD.

EZXX2 109 FLEET ST., LONDON, E.C4
Tel’ephone FLEET STREET 5812f37¢

radiohistorv.com
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TAPE EQUIPMENT SERIES

This newly developed range of Truvox equipment is the fruit of more than twelve year
experience in fulfilling the requirements of the enthus’astic listener to recorded sound.
The precise construction and finish of the range ensures an outstanding performance.
Complete Recorders, Decks and Tape Umt..—ﬂgnal the entry of Truvox into the four-track
Top quality allied to economy, is the result of this development programme.

fieid.
MODEL R82

Twin Track MONO £57 1 5 o
E’ORTABLE TAPE REC%RD . Complete Twin £4
eposit £11.11.0, aud 12 months of £4.4.5 Track Mon% l;tgggpggggzbe’aﬂglagel; g&‘éﬁs of & ) 2-0-0
MODEL R84 A lete Four Track MODEL PD84
Portable Tape Reco(i‘od?rp 1ncorpor§.ningcoucvut.s Complete Four Track Mon
for STEREO reproductiole...ee... ceees £61.19.0 Recorder-Preamplifier Unit incorporating outiets £46.0.0
Deposit £12.8.0, and 12 months of £4.10.10. for STEREO reproduction ...... sUs

Two Recorders, beautifully stylod: equipped with everv modern
feature and tactlity, 7in. reel.. interiocked nush buttons. inpust
mixing, superimposition, auto-stoD, instant mechanijcal
prakes, fast wind and rewind. Twin independent inputs, 4 watts
output. 3 ohm and 15 ohm ext. speaker maiching, two hi-fi
connections and monitor speaker switch. (Stereo outlet on
R34 models).

Recorders supplied with 1200 ft, tape. spare reel. stick micro-
phonc and recording lead.

“SERIES 80" TAPE DECKS are available
separately MODEL D82
HEADS orovrsssosessienr e ooy . 5264540
Deposit £5.5.0, and 12 months at £3.11.10.
MODEL D84
with FOUR '!'RACK HEADS £29 8 o
and Track Switch tor MONO/STEREOQ overation =Os
Deposit £8.0,0. .nd 12 months of £2.2.11.
are ruggedly constructed, beautirully style% hz}nd
)

These decks

precision engineered for outstanding dependabinty.
movors, Tin. reels, spesd selector/orf switch tor 7¢ and 3¢ i.p.s.
Instant mechanicai brakes, rast wind and rewind (60 secs. per

) 1200 it,). Push button operated witn perfect interlock. Nu-

merical counter. Pause lever, for short or long stops. Efficient
bublocs for true and silent running of spools. Oucst.a.nding

PRACTICAL WIRELESS .

RUVOX

May, 1962

MODEL PD82

Deposit £9.4.0, and 12'months of &

Two self-contained units, selt-powered to add full tape facilities
to existing sound reproducing installations (high fidelity
equibment, radioirrams record reproducers, or good 0 re-
ceivers). Comprising Series B0 Tape Deck. plus integral
record amplifier, Dlay-back pre-amplifier and push-puli erase/
bias oscillator, ready for easy connection.

The Unit {8 built to high fidei’ty standard. Frequency response

S 40- ¢.p.s. at 7} i.p.s. and 40-12,000 c.p.s. at 31 1.p.s.

o independently controiied inputs for programme mixing.
Superimposition for adding commentaries. Auto stop. Two
output connections; 1 v, at 47K ohms and up to 10 v. at 250K
ohms to match any ancillary equipment.

DUAL CHANNEL PREAMPLIFIER

Incorporates two Mullard 2-valve
Preamplifiers combined

Single unit enabling it to be used
tor both STEREOPHONIC or
MONAURAL operation. It is de-
slgned prim&rily 10 oDerate with
our range 0! MULLARD MAIN
AMPLIFIERS but will also oper-
ate equally well with any make of Amvu-

iy

¢
: head perform; Auto stop available as

ance. optiondl e,
fiers requiring zn input of250 m/volts,
S SEL Y DRSCRIPTIVE LEATLETS FREELY AVAILABLE D / ASSEMBLED

COMP’-'ETE KT £12.10.0 ANp Tratun £15.0.0

OF
H.P. £2-10-0 & 12 mths, at 18/4  H.P. £3.0.0 & 12 mtha. at £1.2.0

MULLARD’S “10 PLUS 10”
STEREO POWER
AMPLIFIER

A high fidelity design hasad
on the famous Mullard
“3-1)". Provides up to 1t
wntts (per channel) Superb
reproduction. Frequency

response flat to within  db
from'c/s. to 60 Ke/s at 50Ww.

"STEREO “TWIN THREE”
with specially designed
PORTABLE CASE

A most compact port.abla desig™
consisting of TWIN CHANNEL
AMPLIFIER based on the latest
design by MULLARD LTD..

corporating top grade Outout

AMPLIFIER

Total Harmonie¢ Distortion at 10 watts 0, l%. PRICE: Transformers, and_the new audio
(a) ASSEMBLED COMPLET! AMPLIFIER, in £21 o o Triode-Pentode Valves Mullard
.cluding CONTROL UNIT (a.s Tlustrated: o sUs! E.C.L.%6 Sagarabe Bass and Trebl
Deposit £4.4.0, 12 months at £1.10.10. controls, Suitable for use with

£18 10 o Crystal Pick Ups, and capable of

(0 A complete KIT Of PARTS..ceeeeesecscsessessse e U genuine high quality reproduction
Deposit £3.14.0, 12 months at £1.7.2. up to 3 Watts per channei. An

Built to the very h.lghesb technical standards and presented strictly attractive and contemporary por-
to MULLARD'S specification. Incorporates compiete Mullard table Case Ir two tone colours. The
valve line-up including two of the new valves. type ECL86, in each unigue feature of the design is the

loudspeaker mounting. Two 8 =: 5in.
D.m. elliptical loudspeakers are sapara.uely baffled and mounted
in the lid, which is detachable, allowing for each speaker to
be lnd.lvldually positioned. A versatile stereo arrangement
tested and guaranteed which can be assembled in the minimum

channel. Two specially designed GILSON OUTPUT TRANSFOR-
MERS with 20% taps are used for ultra nnea.r operation.

The matching CONTROL UNIT is designed £0 be either attached
to the Amvlifier (as Illustrated) or can be detached tor separate
mounting on a Cabinet panel. Provides inputs tor CRYSTAL PICK-

T, TAPE RELAY.,

UPSS" %DO SP%%IIIX%ISTS WE CONFIDENTLY RECOMMEND ot time.
T}?hs DESIGN. it i a MUST to the serious minded sound g ?é?f Eégxesggig%%ﬂ?d‘}%glfféﬁgcgg £14.0.0
enthusias
o aiso” ﬂugply the assembled MAIN AMPLIFIER only (ex- Deposit £2.16.0. 12 months at £1.0.6. £7.15.0
cludas control unit) for operation with our DUAL, CHANNEL ASSEMBLED AMPLIFIER supplied fOr.ceeeees it
PRE LIFIER. this provides for a more versatile or elaborate £1 1.0
lnsballar.lon and would be essential if & low outbut Magnetic Pick- 8 x 5in. ROLA LOUDSPEAKERS (3 ohms) each, oUd
Up. such as the Decca, is to be used. PORTABLE CASE £5.0.o
(&) THE ASSEMBLED MAIN AMPLIFIER with the PRICE: ceeeccsssncacsacesssssnnnccecens
5 A_CHOICE OF SINGLE RECORD PLAYERS and
ASSEMBLED DUAL CHANNEL PREAMPLLI £30).0,0 | AUTOCHANGERS is available from Stock t8ana SAE. for details
sit £6.0.0. 12 months at £2.4.0. £26.o.o

Depo:
() A oomplete KIT of PARTS .or both Units.
eposit .0, 12 months at £1.
lustrated and Descrln&;x:e Brochure avaiiable. Please

STERN RADIO LTD.

www americanradiohistorv. com


www.americanradiohistory.com

T

and crystal microphone, H.P,
£7.18.0 and 12 months of £2.17.11.

The MODEL HFG/2R
PORTABLE
TAPI: RECORDER

(Original Price £33.0.0)

FOR ONLY 22 gns.

H.P. Dep. £4.14.0. 12 months
£1.13.9. (Carr and Ins. 10/- extra).
Incorporates THE LATEST
GARRARL “MAGAZINE" TAPE
DECK and a HIGH QUALITY
AMPLIFIER which s entirely
baqed on the very successful MULLARD
TY. A" DE and specifically
developed to operate the GARRARD DECK. Price INCLUDES
SUPPLY OF THE GARRARD TAPE MAGAZINE and 4in. SPOOL
of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder
rating at 3fin/sec. speed and providing up to 1 hour 10 mins.
Fea

ving time. Truly ‘‘Portable’, weighs only 22 1bs. Qutstanding
tures are excsllent periormance and siriplicity of operation.
ADD ‘“HI-FI’” TAPE RECORDING TO YOUR
EXISTING AUDIO INSTALLATION WITH
MULLARD YPE “C” \ ..
TAPE PRE-AMI’LIFIER,—
FRASE UN
The "“Hi-Fi" 11nk to add full tape

recording facilttles to High
Fidelity home installations. In-

corporates FEROXCUBE POT
CORE PUSH PULL OSCILLATOR and &S'Fel’d treble equallsation
by FEROXCUBE POT CORE FOR  WEARITE-

INDU
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Inciudes sep-

arate power Supply Unit.

KIT OF PAgTSsn £2.16. 0 OR ASSILMBLEB t 238
epo! b .8.0

£1 4.0.0 12 mths. at 2} £1 1. 0.0 12 montha ut £1.4.11

(Excluding power unit £11.15 0 and £14.10.0 respectively.)

“SPECIAL COMBINED ORDER" PRIGES
(a) ’Ige POLLA]}S‘ “Stugxol;"‘onweglli( with the Mod
"' Preal er an SUPPL{ NIT
ASSE\IBLED AND TESTED....... ... ... U £29 10 o
Deposit £5.18.0. 12 monnhly .payments of £2.3.3
As above but the PE “C" Unit and POWER £26 Io o
UNIT supplted as COMPLETE XKIT OF PARTS . .
DeDO:lL £5.6.0. 12 monthly payments of £1.18.10
¢ BRENELL Mk. V Deck with the Model “C"
PREAMELIFIER - and * ponmn oNeee S £46.0.0
SEMBLED and TESTED ............. ........
Depostit £§.4.0 and 12 months at £3.7.68
As above but the Model *‘C'' PREAMPLIFIER
and POWER UNIT supplied as a COMPLETE KIT
gF Pﬁg‘Sslﬁ'i). gL Chl .................
epos| mon y yments ro .3.
The WEARITE MOD “4"pa CK £3 1
..C..

MBL, STE E
AMPLIFIER AND POWER UNIT mcor arat t
WEARITE HEAD LIFT TRANSFORMBA Bre £60.10.0
Deposit £12.2.0 and 1 months an £4 9
(Carriage und [nsurance on above is 10/- crtra)

®)

©)

@
£43.0.0

(e}
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“ficelsty’

APE RECORDERS .
| For truly “Hi-Fi” Recordings

MODEL CRI3S Incorporates the COLLARO
“STUDIO" TWIN TRACK 3-speed Deck, operating
at liin., 31n, and 7iin. speeds mc%des 0
erms:

7

There are no better
value-for-money Tape
Recorders on the mar-
ket—if you can't call
and hear them send
S.A.E. lor tully des-
eriptive leaflet.

MODEL INCORPORATES
THE MODEL HTITR3
MK. Il TAPE AMPLIFIER
(Described below)

EACH

200ft. tape
Deposit

£39.10.0
THE ‘ADD-A-DECK’

Incornorating
GARRARD TAPE DECK and

MODEL HF/G2P

PRL-A‘\IPLIFILR
Supphed)on ONE&HASSIS (as 11~
ucrated READY 18 Gns.
{Carr. & Ins. 10/- extra.}
Price tncludes Garrard Magazine
and q 4in. Spooi Double Play Tape P
H.P. Deposit £3.16.0, and 12 months of £1.7.8.
dProvlde; complete r.a]pe recgrt(gnglfa]fill:lec a]z(m;l'g i
esigned to operar.er.aroug e pick-up socke

the g’st.anda.rd Ty, RADIO RECEIVER. or an AMPLIFIER,
from which reallpe first class reproduction is obtained. It con-
sists of a Twin Track Deck connected to the Pre-amplifier and oper-
ates at 31in/sec. speed providing up to 1 hr. 10 mins. playing time.

BUILD A HIGH FIDELITY
TAPE

REGORDER

LIKE THIS
for £35.0.0

Depostt £7.0.0
12 months at £2.11.4

) FOR THIS WE SUPPLY
% Complete Kit of Parts to Build
the HFTR3 Tare Amplifier.
* The New Collaro “Studio™
Tape Deck.

* Portable Carrying Case (as
illustrated).

% Rola/Celestion 10 x 6in. p.m.
Loudspeaker.

* ACOS Crystal Microphone and 1,200ft. Spool E.M.I. Tape.
Alternatively for those who prefer another make ol Tape DecK—
we will supply precisely as above—but in place of the Callaro
“Studio” Deck. We will 1nclude o 10 o
The Truvox MK VIDecK..........cooviepnnaen.... gU\b
Deposit £8 2 0, 12 months at £2. 19-5-
For Constructors with their own cabinet—WE OFF
® “£26.0.0
£29.10.0

(b)

(c)

HF/TR3 MK.!Il TAPE AMPLIFIER
(Muliard Type “A" design)
A very high quality Amplifier
incorporating 3-speed trebie
equalisation. by the latest
FEROXCUBE POT_ CORE

INDUCTOR FOR COLLARO-
TRUVOX-BRENELL

KIT OF PARTS £13.13.0. Deposit £2.15.0. 12 months at £1.0.0.

ASSEMBLED £17.0.0. -Deposit £3.8.0. .12 months at £1.4.11.

N3 109 FLEET ST., LONDON, E.C.4

Télephone: FLEET STREET 5812f3f4

@

Deposit £5.4.0. 12 monthly payments of £]1.18.2
As above but with the HF/TR3 supplied AS-
SEMBLED and TESTLD ........................
Deposit £5.18.0. 12 monthly payments of £2.3.4
COMPLETE KIT Lo build the HF/TR3 AMPLI-

FIER with the BRENELL Mk. V TAPE DECK

Deposit €8.8.0, 12 monthly payments of £3.1.7

Asabove but with HF/TR3 supplled ASSEMBLED

and TESTED! .{aficefe- 515045
(e)

£60.10.0
Deposit £12.12.0. 12 monthly payments of £4.

(Carriage and Insurance on each above is 10/- ertra.)
BRAND NEW—ROLA CELESTION
6in. x 4in. P.M. Loudspeaker. 3 ohm. V/Coil..
8in. x 5in. P.M. Loudspeaker. 3 ohm. V,
10in. x 6in. P.M. Loudspeaker. 3 ohm. V/Coil
6iin. dia. P.M. Loudspeaker. 3 ohm. V/Coil.
10in. dia. P.M. Loudspeaker. 8 ohm. V/Coil
Please enclose extra 1i- to cover postage.

COMPLETE KIT to build the HF/TR3 Ampliﬂer
together with the COLLARO “STUDIO"” DECK
£42.0.0
£45.10.0

Deposit £9 2 0. 12 monthly

THE, ASSEMBLED AND TESE;‘FD HF/’ms AMP-

LIFIFR with the WEARITE MODEL 4A DECK,

incorporates Wearite Head Lift Transformer et,c
AN ATTRACTIVE CORNER FITTING CASE for the 8in. x 5in.
and 10in. x 6in. LOUDSPEAI\ERS is AVAILABLE for....£2.10.0
(Size' 20in. high x 10in. x 7in. deep.

Please enclose S.A.E. thh all Enquiries.
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D.C. SUPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case, mains
trans., F.W, Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable for Electric
Tralns. Limited number available at 33/8.

SELENIUM RECTIFIERS

W, 1BR]’.DGE 24v.2a,

- 14/9

R.S.C. GRAM. AMPLIFIER KIT. 3
watts output, Negative feedback, Controls
Vol, Tone and Switch. Mains operation

v. A.C. Fully isolated chassis.
Circuit ete., supplied. Only 39/9. Carr. 3/9.

HI-FI 10 WATT AMPLIFIERS
Brand new. Manufacturer’s discontinued
line. Fitted latest Mullard valves. Dual
inputs for ‘“mike’ and gram., etc. Bass
and Treble Controls, High sensitivity and
quality. Output for 3 ohm or 15 ohm
speaker, For 230-250 v. A.C. £7.19.8.
Carriage 7/6. :

PORTABLE TRANSISTOR RADIO
DESIGN with 7x4in. loudspeaker and Car
Aerial Socket. Attractively designed and
covered cabinet size 8 x 10t x 3in. Gold
dials with revolving perspex covers, M.
and L, wavebands, Six first grade Brimar
Transistors and Printed circuit. Easy to
follow instructions and diagrams. 2/8.
Total cost of parts only £9.18.6, carr. 3/9.
Demonstration models at all branches.

8/12v. ia. ..3/11

6/12v. 2a, ..6/11 H.T. TYPES H.W.
6/12v. 3a. .. 9/8 150v. <OmA .. 3/9
6/12v. 4a, ..12/3 250v. 0 mA ..g/11
6/12v. 6a. ..15/3 250v. 60 mA .. 4/11
6/12v.10a. .. 25/9 250 v. 80 mA /11
6/12v.15a. .. 35/8 250 v. 250 mA .. 11/9
CONTACT COOLED, 250 v, 75 mA, F.W.
(Bridse;. 10/11. 250 v. 50 mA, F.W.
(Bridge) 8/11.

B.S.R. MONARDECK TAPEDECKS
Speed 3fin. per sec. With high quality
recording h £6.19.8. Carr. 5/-,
Cabinets, 39/6.

SPECIAL OFFER OF BRAND NEW
BRIMAR TRANSISTOR!

S TS1 Audio
lots of three, 8/11; TS7 R.F. three for 14/9.

EX. GOVT. CASES. Size 14-10}in. High
Well ventilated. black crackle finished,
undrilled cover. IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE OR
COVER, COULD BE USED FOR AMPLI-
FIEH. Only R plus @i- rasture

LINEAR TREMOLO/PRE-AMP UNIT
Type TPU/1, with 3 controls, volume,
amplitude and frequency. Inputs for
guitar and microphcne. Requires power

amplifier. The unit is ‘merely connected
to normal input socket of.hi-fl amplifier

R.S.C. TRANSISTORISED GRAM
AMPLIFZER. Output 1 watt. for 3 ohm
speaker. Transistors Mullard OCT71,
O B g . Suitable for any
normal crystal pick-up. Only 68/3.

MULTI-METERS,

CABY MI1. Sensitivity 2000 ohms per
volt. A.C. and D.C.. 54/-.

CABY Al0. Basic Meter sensitivity 155
micro-amps, A.C. and D.C. ranges £4.17.8.
CARBY B20. Sensitivity up to 10,000 ohms
per volt, A.C, and D.C. £6.10.0.

S.A.E. will bring leafiets on Al0 or B20.

RELAYS. Carpenters’ Type. Polarised
2 times 9,500 turns at 1.685 ohms, 13/89.
Miniature Type G.E.C. 670 Seaied, wire
ends, 4 c/overs, platinum M1095. Q.

or Guitar amplifier. Only 5 gns.

EX. GOVT. SMOOTHING CHOKES.
200 mA, 3-5 H, 50 ohms, Parmeko 8/9:
100 mA, 5 H, 100 ohms 3/11; 150 maA,
10 H, 50 ohms 9/9; 80 mA, 20 H, 900 ohms
5/9; 120 mA. 12 H, 100 ohms 8/9; 50 mA,
50 H, 1,000 ohms 6/9; 100 mA, 10 H, 100
ohms 6/9; 60 mA, 5-10 H, 250 ohms 2/11.

EX. GOVT. MAINS TRANSFORMERS
Primaries 200-250 v. 50 c.p.s. A.C.
250v. 60mA 6.3v. 28 .. . .. 118
250-0-250v. 60mA 6.3v. 2a. oQ . 1
275-0-275v. 100mA 6.3v. 7a. bv. 3a .. 22/9

300-0-300v. 60mA 6.3v. 2a . ..12/11
3,500v., 5SmA 2v 2a oo oo .. 39/9
0-35-40-45-50v., 300mA 6.3v. 3a .. 178
12v, 20a. (carr. 7/6} . . .. 49/9

COMPLETE POWER PACK KIT, 19/11.
Consisting of Mains Trans., Metal Recti-
fier. Double electrolytic, smoothing choke
chassis and circuit. For 200-250v. A.C.
mains. Qutputs 250v. 60maA, 6.3 v. 2a. .

R.S.C. POWER PACK, 39/8. Louvred
metal case only 8 x 5§ x 2}ins. Stove
enamelled. For 200-250v. A.C. malns.
Output 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 Radio Tuner.

EX. GOVERNMENT ACCUMULA-
TORS, Size 71 x 4 x 2in., 2v. 16 A.H. brand
new, 8/ ea., 3 for 15/6.

R.S.C. BABY ALARM or INTER-
COMM. 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 79/8, carr. 5/-. Or assem-

bled ready for use £5.

SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: -LEEDS:
I3 Exchange St. 51 Savile 73 Dale St., 2 (8 56 Morley St. 8-10 Brown St. 5-7 County
L L L St. mins. from Lime St.  (above Alhambra  (Market St.) (Mecca) Arcade,
(Manchester) or Exchange Stations) Theatre) Briggate.
MAIL ORDERS to: 20-81 Moorfield Road, Leeds 12, TERMS: C.W.0. or C.0.D. No C.0.D. under 81, Postage 1/9 extra, under 52
td. 3/8 extra, under 85. Open 8 to 6, Weds. until 1 p.m. except Manchester, open all week. Trade supn}led. 8.A.E. with all enquiries please

1747

DO-IT-YOURSELF

TRAINING TECHNIQUE

wRADIO s ELECTRON/CS

Test e
X supjlied

You LEARN while you BUILD..* .

SIMPLE...PRACTICAL ... FASCINATING -+ » 18t stage vecers

ANNOUNCING—after many years of highly successful operation in
the U.S.A. and in Europe—the latest system in home training in
electronics 18 now introduced by an entirely new British training
anisation. 4T LAST--a comprehensive and simple way of learning

v practical means—the basic principles of radlo and electronics,
YOU_ LEARN BY BUILDING actual

uipment with the components and parts which we send you. You

with a minimum of theory.

M coreor wsreUCTIVE
EXPERIMENTT AT HOME!

vance by simple steps using high quality equipment and perform- g,.,4mn 7
a whole serles of Interesting and instructive experiments. NO .o orrat veceiver,

mathematics! INSTRUCTION MANUALS and our teaching stafl 4

employ the latest techniques for show: clearly how radio works

in a practical and interesting manner. You really have fun whilst

Jearning! -And you end by possessing a first rate plece of home equipment with

the full knowledge of how it operates and—very important—how to service and

maintain it afterwards. A full library of magnificent illustrated textbooks

are included with the Courses. IN FACT for the ‘Do-it-Yourself’ enthuslast,

the hobbyist, or those wanting help with their radio career training, or to Amplifier,

st up their own full or part-time servicing business—then this new and oscillator and :

exciting instructional system is exactly what is needed and it can all be detector circuits Power supply circuits

vided at very moderate cost. Easy payments avallable. Post the coupon
now, for full details. There i8 no obligation.

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

RADIOSTRUGTOR 2=

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

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

NAME cevennsaracaansoceancescscne

BLOCK
Address.eeececccecsscesceacasoasse + CAPS
o PLEASE

|
I
|
!
E

(821) We do not employ representatives 5-62
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SURBITON PARK

RADIG LTD

for POST HASTE—-POST FREE SERVICE

F.M. TUNERS

JASON F.M. TUNER KITS

Complete with valves ..........
Deposit 27/6 and 8 monthly
Complety less power .......
Deposit 31/8 and & monlhlv
Complete with pow

Depogit 89/- and ﬂ momhly
Compiete lesa po

Deposit 38/6 And 6 monthly

£8.12.
The instruction book Is included in lll the above kl'-a but o'.herw‘lse lu 2/6
JTV/2 Bwitched, TV sound, powered .. £14.15. 0
Deporlt M)/~ and 12 monthly o l 8
Meroury 2 as above lase power
Deposlt 43/- and 8 mnnthl
The instruction book Is agaln Inciuded, but ntherwise 3/6.

ARMSTRONG RADIO GHASSIS

T4B VHT Tuner, selt powered .... 0o
posit £4,12.0 and 12 monthly.
ST/8 l(k.z AM/FM Tunei, powered
Deposit £5.14.0 and 12 mom.hly. 00

AF208 AM/FM Radio chassis, bass and treble controls, P. U tnpuu,
8ingle ended output stage.... oo £23.15.0
Deposit £4,15.0 md 12 monthi . £1.14.10
Jubilee Mk, 2 AM/FM Radio chassis with p\l!lrpull ontpu'. Me. . $3L.15.0
Deposit £8.7.0 and 12 monthiy....... ievess. 22,88

Stereo 55 AM/FM Radio chaseis, single ended outpm mn. on
both channels. Beparate tone and volume..

Deposit £8.15.0 and 12 mouthly......
Stereo 12 Hk 2 AM/FM Radio chassis. Push- pnll ou bot,h chAn.neln,
separate controls . ... o . 244 15.0
Deposit £8,19.0 and 12 mnnthly o 5.8
Indlvidual leaﬂeu giving full descri puon .nd “technlcal l-peeiﬂcatlon
available.

REQUIRED CHANNELS MUST BE SPECIFIFD FOR ALL SWITCHED
TUNERS

Argus ’l‘rnmlnor 2-wave band tuner kit, in attractive wooden

£7.10.0

Book a/e.

READY BUILT TUNER

F.M. Tuner tlhmed and assembled, using Philipa tuning head with
ECC! EF85, EFR5, EZ81 and EM84 and two diodes.
F\LLF POWERED. UNREPEATABLE BARGAIN.. #7.10.8

MARTIN RECORDAKITS

T T T e T T T T e e e e T W T R T T T T T e

‘We are able to offer for the first time, a proprietary range of Recorders in kit or sasembled form. Thia enables you to take advantage of mase production
techniquea and prices, shouid you wish to assembie yourseli. The components used are the finest available, with BVA valves, and the decks are the latest

haying all the improvements B.8.R. and Collaro make from time to time,

heads, etc.: The amplifiers are pac.ed in special cartons with instructions

which cnahle anyone to huild. We are confident you will ind these Recorders very good value, they have been bullt tp to a standard and not down toa price

BA.E. TD3 lonudeok latest modei 5%in. apools....... .CASB £9.9.0 Cabinet lor above lucluding 9 x 5ian. speaker. cecssesss B5.8.0
urchase depo-lt £1.18.0 and 6 monthly._........ #£1.8.4 'otal kit a8 above.......c..n. 2£0.0.0
Tape Amphﬂer for B.9.R, deck, printed circuit ready wired, wnh Blre purchase deposit £6.0, 0 and l‘z monthi¥.seee.ons S22
ECC83. ECL82, EM85 and EZ81. Compiete with ali pluga. We can mpplv the above recorder. complete wnh tape and Mic,,
sockets, pansis, knobs, ete. The whole amplitier mounts on E LUXE cabinet, assembled for...ccuues £35.9.0
to the deck, making a self-contained unit.. .CASH PRICE  $8.8.0 THI8 MA(,HIVE IS LISTED $£41.0.0 BY MAKEBS AND IB A VERY
Hire purchase deposit 81.14.0 and 6 monthiy.......... #L5.8 GOOb BUY.
Cabinet for :alalovkt::mlndm 7 x 4in, speaker....... e Hire purchase deposit £7.0.0 and 12 monthly.......... #2114
To as above. CABH 22.0.0 Ta,
Hire purchase depoalt $4610.0'a0d 12 monthIY .. eesvs-.o SLIZL v hx':".':m&:“n?ﬁ'ﬁ:f !:%dpup:‘y'lfwk,  shove h.' £8.8.0
The above recorder can be supplied complete with Mic: Hire pu.rchu’e deposit £1.14,0 and 6
tape assembled and tested for..........CAS8H PRICE $26.0.0 Miorophone for the above recorders, Acos MIC 40, 25,
Hire purchass deposit £5.0.0 and 12 montmy ceeecesnse £116.8 ‘ . g
Naro Synehrotape  Sin.  800ft. 15/- 5ln.  200ft. 19/8
Dol Studlo Deck. Very latest model 3 speeds....... 212.10.0 oft. 19
Hire purchase deposit $2,10.0 and 8 monthly venas . 1.7 Finest Blin. _?6 <. /8 51in. 12001t. 22
Tape Amplifier for 3tudio Dack, with ready wirzd printed clreuit, Bored 7in.  1200ft. 22/8 7in.  1800ft. 82/6
control and input panels, maibk and output trans,, coms Tape Recorder Speaker Cabinet. corner, 20 1 10In. ngh class Anish
iete with knobs, plans, screws, ete., EF&8, ECCS3, EM#4, in two-tone Grey “Vynair”...ov o0 £2.15.0
Zx1, OAS1 and 2 ELBY, 3 watts output. Magic eye, Radio With 9 x sin. high fdux speaker . . caee 8400
and Mic. inputs. EX L/S socket. ona control, Can be Marriott Tape Heads, 4 track R/PB and Erue with muuntln
used 88 an smplifier. . . PLETE CABH £211.11.0 plate for Collaro deck............ PAIR COMPLET $4.40
Hire purchase deposit 82.7. 5000000 £1.5.8 List price tor thin set of heads ie £8,14.0,
GRAMOPHONE EQUIPMENT
BB, UALS TCRIH cartridge........ b . &aso | OSMOR PRINTED CIRCUIT VERSION
Hire purobase deposit 21.11.0 and 6 monthi . £14.0 i . ;
Gallara C60 Autochenger 0" cartridge ........... > ot || S e i, M ) O P o, (a?
Hire purchace deposit £1.15.0 and & monthly .« . 418 12/6. ']‘sr’ia & E‘/‘:} 's § © d’ sl rlua n Set ei v /-‘0/ Ard nge.
Garrard “Autoslim” 87/ caTtridge 1......... ... o (R || S EEles S e i, W LU SEE
Hlre purchase deposit £1,17.4 lnd 8 onmhly . £1.7.8 ‘“. !‘T,‘_e ;,06“ ';-’ . /a3 di ," d thy b, ‘;.;lﬁer!'htterv PP‘( Q“Nu;& tﬂ: €
Philips AG10168 New scrmicautu plaser....,.. . £14.3.8 f G"“' t .1. dcd ‘iu:f f,san o /- © ing
Hire purchase £3.3.6 and 12 wontbly. . £L.0. ult tiustrated detals, y

MINI AMP P/W Novcmber lssue, Reslstcrs 8/-, V/C 8/-. Condensers
9/, Tranmators VB{R2 9/, OC71 6/6, OUT2 pr. 18/+, T/T3 18/-, T/T2 8/9.
PP9 3/8. Press studs 1/-, 8peaker 7 x 4in. 17/8, Group/b 2/8, All the above
If ordered at one time, £4.15.0. Diagram may bc obtained from ‘‘Practical

Wlreiess'", 5/=.
CITIZEN

P.W. Translstor tuner, December (ssus, Resistors 5/~
Condensers 11/-, WiC 3/8, OA70 3/=, Group hoards 2/9 ea., Transistors
31/~ gset. Coil set 22/6, RAYW 12/8. J.I'. 12/8 with trlmmers.

TRANSISTORS
MULLARD HAVE REDUCEL THE PRICE OF MANY TYPEE TO
0C44 L1/-, 0C45 10/-, OCT0 /6, 0CT1 /8, OCT2 8-, OC78 Bl 0CT0 By
0C78 8/-, OC81 8/~  ABOVE ARE THEIR NEW LIST PRICES. WHY
BT SURPLOSY HATCHED FAIRS ONLY. Muiard OC7S ¢ 18/ pai-

ALL THE ABOVE COMPONENTS IF PURCHASED AT ONE TTME, £3.10.0.
Osmor undertake to align thls receiver for 10/= Modification kit, 10f-,

“WEYRAD”

WEYMOUTH RADIO 8 Tranmstor Buperhet using the P50 coils, ar they
advertise In this journal, P30/1AC Osc. Coli, 5/4. P30/2CC Ist and nd
LF.T.8, 5/7 ea. P50/3CL 3rd I.F.T,, 8/«, RA2W Rod Aerial, 12/6. LFDT4
Driver, 8/8. PCAL Printed Circuit, B/B Instruction Book, £/-. 3et Resistors,
718, Vol Contro! D.I., 516, Net Londenaen. £0/-. J.B.Gang. 18/8. Bechive
Trimmers, 13 ea. W/C, 8/6. Dial and Knob, 5/6, Battery P11, 5/6. OA81
3/-. Bet MULLARD translstors, §3/8. Car Aerial boupllnx Coti, 1I-

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Fstablished over 30 vears
We pay all postage and insurance.
Hours: 9 a.m.—6 p.m. (1 p.m. Wednesday)

Telephone K!N 5549
All orders despatched same day.
We do not close for lunch. Open all day Saturday.

Money refund guarantee.

P -

www americanradiohistorv com


www.americanradiohistory.com

20 PRACTICAL WIRELESS

May, 1962

14} x 4in, in black and gold.
Valves EZ80 rect,, ECH81, EF89, EABC
IOEx 6in. ELLIPTICAL SPEAKER,

Cheap Room Dipole for V.H.F. 10/-,
Circuit diagram 2s. 6d.

Feeder 8d. yard.

BRAND NEW AMIFM (V.H. F) RADIOGRAM GHASSIS AT £14 (Garrlage Pald)

A.C. ONLY. Chassis size 15 x 68 x 5¢ in. high. New manufacture. Dial

Pick-up. Ext. S&eaker. AFg., E., é“}§ DlpokauSocé(et.sd LFlged %mph
buttons—OFF L.W., Ww., . an Tam, gned and teste
Transformer. Tone Control. M.; 200-500 M.: 88-98 Mc/s.

EL84, ECC85.
Speaker and Cabinet to fit chassis (table model). 47/8 (post 2/6).
P! . 20/, t0 purchasers of this chassis.
S:—(Chassls) £56 down and 5 Monthly Payments of £2, or with
Cabinet and Speaker £5.10.0 down and 6 Monthly Payments of £2.

THE “CANTATA"
6-TRANSISTOR
AND
DIODE PORTABLE

COMPLETE KIT FOR

ONLY
£7.19.6
(post 3/6) NO EXTRAS

% 500mW push-pull output. + Ferrite rod aerial.

* Car aerial socket and coil. % M.W. and L.W. full coverage.
“ Operateson two 4.5v. cells. % Printed circult board 8t x 2%in.
* A?l holes drilled and component positions marked on reverse

side of b
+ Booklet of rull instructions 2/6 for 16p. (refunded on pur-
chase of ki

t).

Size 9 x 31 X 7in. % 8'x 2}in. P.M. high quality speaker.
Attractive Vinalr covered cabinet, two tone.

Two batteries 5/8 the pair.
High Sensitivity. % Good selectivity.
Mullard transistors OCd4, 2 x OC45, QC81D. and 2 x OC81.
Top grade Weymouth Radio Colls and transformers.
Allgnment service if required 17/68 (Inc. post).
Write for list of Prices.
All parts supplied separately. % Built in two hours.
Transistor Kit giving 400 m.w., generally simlilar to
Cantata’ and in same case, only £6, carr. paid.

AUTOMATIC RECORD CHANGERS. ALL 4-SPEED WITH
TURN-OVER CRYSTAL CARTRIDGE (carr. 5/- extra). Latest
UAl4, £7.10.0. Collaro C.60 Studio model. plays any records,
7-12in, only £7.15.0, Motor board for UA8. UAl4 or Collaro 5/-
(post 1/6). Both UAl4 and C.60 fitted monaural cartridge but
wired for stereo. Motor board, 3/8 post paid when purchased
with autochanger.

)H'*lﬂ-****

2%

BEREC BATTERY RADIO IN MAKER'S CARTON. Valves
DK%, DF96, DAF96, DL.98, Two Short Wavebands 16 to 49 M.
and 25 to 75 M, Cabinet 12 x 74 x 6in. ONLY £5 (2/6 p. & p.);
MW and SW, £5.4.0 (plus 2/6 p. & p.).

SELF-POWERED VHF TUNER
CHASSIS. Covering 88-95 Mc/s,

Mullard permability Tuner, Dims,
104 x 4 x 5in. high. ECCSS. EF91,
EF91 and 2 diodes. Metal Rectifier,
Mains transformer. Fully wired
and tested. Only £7. 14 0 (carr. pd.),
Room dipole 10/-. 300 ohm twin
feeder. Gd. yd.

PUSH-PULL
AMPLIFIER £5.5.0
(5/- Carr.)

Brand new 200-240 A.C. matins
Bass, treble and vol, controls,
With valves EZBO ECC83 and
2-EL84 giving full W.
Chassis 12 x 34 x 33in. Witho.p.
trans. for 2-3 ohm speaker,
Front panel (normally screwed to chassis) may be removed and
used as “‘fiying panel”. Stereo version 2 x 4 w. same price.

THIS SUPERB SET FOR £10

A really elegant 6-transistor
radio covered In sponge clean
Duracour fabric, in latest two
tone shades. M.W. and L.W.,
ferrite rod, provision for car
aerial, olour scale. With
PP9 battery giving 300 hours
use. Weighs under 4 1bs. With
carrying handle. 12 x 7iin. high
x 44in. at base tapering to 2in.
at  tob. Brand new, fully
%Juﬂ.ranteed. £10. Carr. baid.
orth £16.

67/~ P.&P.3/-. 4
o
SPECTAL OFFER OF GOOD- 4
MAN 10 x 6in. SPEAKER. High 4)
gauss, with doped cone speclally &
suitable for high fidelity work.

L Price 27/6 (post 2/6). »
k*****************************‘ ;
Send 6d. (stamps will do) for 20 page i1lustrated catalogue. All 3

New Goods. Dellvered by return. (C.0.D. 2/- extra). b

ALL ITEMS GUARANTEED 12 MONTHS—B.V.A.
VALVES 3 MONTHS—CLOSED SATURDAY. A;
GLADSTONE RADIO (
. “SCALA,” CAMP RD., FARNBOROUGH, Hants.
Farnhorough 3371 4,3
»

(carr. paid)

Brand new set. in superb walnut
cabinet (size 19 x 8} x 14iin. high).
Covering 88-100 Mc/s. 16-49 M., and
200-500 M. Mains trans. 200-250 V.
with 2 tappings. Ferrite rod
aeria] for A.M. Controls: volume
on/ofl, tone. tuning, w/change.
Gram_and ext. speaker position
provided. Valves 12AT7,

6BJ6. EABC80, 6BW6 and metal
rectifier. Fully guaranteed.
Today's Value £20.

("OLLARO \Tl'nl() TAPE TRANSCRIPTOR. 3 MOTORS,
3 SPEED. 1i. 31 and 74 1.P.S. Push buttons, £10.17.6 (10/-

carr.) 1ncl spool. /3
SUPERIOR GRAMOPHONE AMPLIFIER ;
3 valves, 4 watt 9
134 x 74in, (22in. front to back). 3 front controls, bass, treble, ¥
vol. on-off, 63in. round speaker; UY85, UF80 and UL84. Mains €%
trans. 200-240ac’ “gold” fret front. ONLY 70/- (p.p. 3/6). <&
GRAMOPIONE D ¥
AMPLIFL . %3
with 5in. SPEAKER /
Baffle 124 x 6in. UCL82 <
and Rectifler, Tone and o
Volume On/Off switch. /
Two Knobs. Ready to »
play. Useful for Stereo. A>
ONLY 57/, post 3/-. (
3-VALVE AMPLIFIER (Inc. RECT.) $>
2 watts, ECCS3, ECL82 and EZ8). Controls, volume, bass and %
treble. On/off switch. Mains and O.P. trans. Size as for Push-
Pull Amp. Suitable for microphone

3¢

input and for Guitar. 95/' B E31 5/'

Also acts as telephone amplifier using pick-up coll, price 14/-.
Chassis 12 x 3} x 34in. Fixed front panel. Price includes hand-
some walnut finish polished cabinet, 13 x 7#in. facia containing
high quality 3 ohm P.M. speaker 5¢ x 4iin.

TO CLEAR
A few COVTIN’EI\TAL STEREO AMPLIFIERS with piano
key actions., 12 x 9 x 2in. For mike, pick-up, tape, etc.
2 x 24 watts. 200-240v. A.C. Special Pricé £7 (pOst 5/-).

3-VALVE AMPLIFIER (inc. RECT.)

4 watts, Valves ECC83, EL84 and
EZ80. Controls. volumeé. bass and
treble. On/off switch. (Chassls size
6 x 3 x 24in.) 64in. round or 7 X 4in.
elliptical speaker. Not suitable
for microphone input. A.C. only.

&

MM‘::\M&M‘\&
SOOI
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OUR LATEST BLUEPRINT

VERY copy of this issue contains another free double-sided
blueprint. The two sides cover Design No. 2—a two-
valve mains TRF for the comparative beginner—and

Design No. 5—a more advanced set, a transistorised battery
superhet.

The Britannic Two is a straightforward receiver intended as an
introduction to mains valve techniques and circuitry. Only two
valves are used, with a metal rectifier for H.T. rectification. The
first valve is, however. two valves in one which makes the set, in
effect, a three-valve type. Whilst the simplicity of the circuit and
construction makes the set suitable for those constructors who
have only dealt with very simple sets so far, results are neverthe-
less very good even though long range reception of Continental
stations cannot be expected.

The Mercury Six is a six-transistor superhet which has been
designed to fit in a new and improved plastic case. The receiver
is not of the miniature type and should be welcomed by those
readers who are not confident of building a small pocket sized
set. Also, the receiver is provided with a loudspeaker of larger
size than usual—another feature which will be attractive to those
constructors who find that the quality from miniature loud-
speakers is not pleasing to their ear.

Both of these receivers cover both medium and long waves so
that readers out of range of the medium wave Light Programme
can hear it on long waves.

NEXT MONTH
We shall be including another free double-sided blueprint in
every copy of the June issue—covering Design No. 3 and Design
No. 6. The former. Design No. 3, is a seven-transistor pocket
superhet and the latter a hi-fi switch-tuned F.M. tuner. The
demand for the June issue will be great; order your copy now.

CLUB REPORTS

We would like to remind club secretaries that they should
send their reports in the style in which we print them. Although
we always try to include all items of club news which are sent to
us, the space which we can allow for them is limited and when-
ever we are forced to exclude one or two items, because of the
lack of space, it is those which are badly written and not in our
style which are left out. Therefore all news items should, if
possible, be typed.

1t should also be noted that reports should reach us well in
advance of the date of publication. This means that we should
receive notices not later than the 10th of the month for publica-
tion in the following month’s issue. Secretaries should also take
care to ensure that any ‘“future events” listed will not have
taken place when the issue is on sale. '

We have always fostered the growth of the club movement
and the space devoted to reports is entirely free. In return, we
feel it is reasonable for secretaries to co-operate with us.

TR TN T L R TR T T T T RO T TR TR T TN KRR TR D
Qur next issue dated June, will be published on May 4th.
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RBound the World of Wzreless

MU nn

POTENTIALAND
CURRENT NEWS

Broadcast Receiving Licences

'_[‘HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of January,
1962, in respect of wireless
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region

London ve s e e. 653,563
Home Countles . . .. 602,615
Midland .. . . . 445,070
North Eastern . s ee e. 471,048
North Western 0o o0 . 404,833
South Western 358,693

Wales and Border Counties 0o

Total England and Wales .. . 3,
otland . . . o 340,416

Norl:hem Treland .. . .

Grand Total . .. .. 3.595,098

New Admiraity W|T Station in
Mauritius
FOLLOWING the two big
radio communication instal-
lations at the Admiralty W/T
stations at Inskip and Forest

Moor, Marconi’s have now
almost completed contracts in
connection with another

Admiralty station, this time in
Mauritius.

The Mauritius project consists
of a transmitting installation at
Bigara, a receiving installation at
Tombeau Bay and a communica-
tions centre at Vacoas.

Whilst George E. Taylor
(Overseas) Ltd. are responsible
to the Admiralty for the electrical
and mechanical installation of
the Mauritius station as the main
contractor, and were responsible
for the installation of all aerials,
co-axial feeders and power cables,
they have placed a sub-contract
with Marconi’s for the installa-
tion of the major portion of the
radio equipment. A Separate
order has been entrusted to the
company  directly by the
Admiralty for “testing and put-
ting to work ™. Nearly all the
transmitting and receiving equip-
.ment, including the provision of
VHF multichannel radio links for
communication between the three
sites, has been supplied by
Marconi’s under separate

' Admiralty -contracts.
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The police authorities in Aden are seen here at a demonstration of a
Marconi traffic radar installation.

Traffic Radar

rJ“HE Portable Electronic Traffic

Analyser (PETA) equipment
by Marconi’s is now in wide-
spread use by the police forces of
Britain. Thirty constabularies
have purchased Marconi traffic
radar and the majority of the
equipments are in day-to-day use.

The steady growth of *“ PETA”
sales—sixty-two sets have been
sold to date—reflects the con-
fidence of police authorities in
the equipment as a saver of lives
and a valuable aid in reducing
the number of injury accidents
on British roads.

The general police strategy is
to use the radar speed check as
a deterrent, and not as a trap.
Motorists are usually warned by
road signs placed prominently at
county boundaries and in some
cases also by notices displayed on
either side of the actual monitor-
ing point.

Denmark Frees Power Exchange

ENMARK'’S intention to

liberalise supplies of elec-
tricity from other Western
European countries has been
notified to the Organisation for
Economic  Co-operation and
Development Organisation by the
Danish Delegation. Denmark
thus joins Austria, Belgium,
France, Germany, ltaly, Luxem-
bourg, the Netherlands, Spain,

www americanradiohistorv com

Sweden and Switzerland, which
already freely exchange supplies
of electric power.

Free exchange of power
between these countries takes
two forms: *occasional”

exchange, with the purpose of
avoiding wastage of hydro-power
or of providing emergency sup-
plies to a network on which a
technical breakdown has occur-
red; and *seasonal supplies”,
which electricity undertakings are
not bound by contract to provide
for more than six consecutive
months,

Intercomm for Ferrying Aircraft

EIGHT sets of Ultra Elec-
tronics intercomm equipment
have been ordered by Aviation
Traders (Engineering) Ltd., for
their ATL/98 ** Carvair ” aircraft.
The “ Carvair”, a DC4 con-
version, has been ordered by
Channel Air Bridge, a sister com-
pany of  Aviation Traders
(Engineering), who will operate
the aircraft from next month on
their car-ferry services to Rot-
terdam and also, from April, to
Basle, Geneva and Strasburg.
Ultra Electronics Ltd., have
previously supplied intercomms
for ten other aircraft in the
British United Airways group, to
which Channel Air Bridge and
Aviation Traders (Engineering)
Ltd. belong.
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Skylark Trials

'I‘ELEMETRY equipment made

by Associated Electrical
Industries Ltd. was used in a
recent firing of a “ Skylark”
High Altitude Research Rocket
in trials at the Woomera Range
in Australia. The rocket was
successfully fired to a height of

over 80 miles and the instru-
mentation head subsequently
recovered.

During the flight of the rocket
valuable scientific data was trans-
mitted to the ground by means of
the AEI Type 450 Telemetry
equipment used. This equipment
functioned perfectly throughout
the flight which was over 800
seconds in duration.

E.E.V. in Paris

AT the recent * Salon Inter-

national des Composants
Electroniques ” held from 16th
to 20th February, 1962, in Paris,
the English Electric Valve Co.
Lid., was one of the exhibitors.
The Company’s French Agents,
Etablissements Tranchant,
arranged the display of products.
This included high power mag-
netrons, klystrons, television
camera tubes, T.W.T.’s, power
triodes and examples from the
major part of the range of
specialised valves and tubes
manufactured by the English
Electric Valve Co. Ltd.

Tour of Europe

IN a bid to increase its already

substantial trade with Europe,
Avo Limited of Westminster a
Metal Industries Group sub-
sidiary) is to send a demonstra-
tion van on an extended tour of
Belgium, Holland, Denmark,
Sweden and Norway. The tour
started on 16th March and will
fast until the end of May and
possibly longer.

The complete range of Avo's
electrical, electronic and
nucleonic measuring intruments
will be carried and demonstra-
tions will be given to Govern-
ment departments, technical col-
leges and industrial concerns.

Products in the nucleonic field
will include radiation monitoring
equipment, portable survey meters
and D.C. amplifiers for the
measurement of minute currents
associated with ionisation
chambers.

Electronic equipment on show
will include valve characteristic
meters, transistor analysers, valve
voltmeters and signal generators.

PRACTICAL WIRELESS

Newfoundland-Canada Cable
Link

].“QUIPMENT worth more than
4 a quarter of a million pounds
has been supplied by AEI for the
Cantat B submarine cable system
between Newfoundland and the
Canadian mainiand. This section
of the round-the-world Common-
wealth telephone cable project
was recently inaugurated by the
Queen. Installed at each end of
this 450-mile link is AEI
apparatus enabling up to 120
telephone conversations to take
place simultaneously in the
section, and equipment to feed
power to the 20 submerged
repeaters along the cable.

The submarine cable link, of
which the terminal equipment
forms a part, is the longest 120-
channel link at present in
existence. The terminal equip-
ment has been supplied to the

H.NL.M. aircraft carrier **Karel Doorman’’, the keyship of the Royal

b4l

order of the Canadian Overseas
Telecommunications Corporation
by the Telecommunication Trans-
mission Department of AEI Tele-
communications Division. The
equipment for power supply and
cable frequency translation has
been supplied by the same
Department as subcontractors te
Submarine Cables Limited
(owned jointly by AE! and
BICC), who have supplied and
laid the submarine cable and
repeaters.

Navy Order

A CONTRACT has been signed

by Marconi’s with the Royal
Netherlands Navy for the supply
of seventy-two 1kW broadband
linear radio frequency amplifiers
for the re-equipping of the fleet.
These amplifiers are similar to
those already being supplied in
quantity to the British Admiralty.

-

RN it

Netherlands Navy. (see“Navy=Order” -above).
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3 HE receiver uses comparatively' few com-
ponents and is easy to construct, yet the
specification is kept as simple as possible consistent
with good results so that the novice constructor
can attempt the design with confidence.

Circult Details

The principle of “straight” TRF radio circuitry,
rather than the superhet type, is the choice in this
design, but, in a great many locations, the use
of a single tuned circuit between the aerial and
the detector valve, even when reaction is used, is
incapable of satisfactory separation of closely
spaced stations, particularly on the medium wave-
band after dark. A stage of tuned R.F. amplifica-
tion is therefore essential, and the use of a modern
“double” valve, the ECF80, which comprises an
R.F. pentode_ and triode in one envelope, enables
the functions of R.F. amplifier and grid leak
detector to be combined in the first valve (V1 of
Fig. 1—see Blueprint 2).

The demodulated output, which also receives a
degree of A.F. amplification in the triode section
of V1, is then fed by resistance-capacity coupling
to the high slope output valve V2, which is an
EL84. It will be found that this combination gives
adequate volume from local BBC stations and the
principal Continental transmitters on long and
medium waves.

A view of the completed receiver.

Variable volume control is provided by VRI1
b.etween the detector and output stages, and a
simple but effective “top-cut” tone control is
provided in the output circuit of V2 by means of
VR2 and C8; this, of course, is operative on both
“radio” and “gram” reproduction. ,

Switching

Wavechange switching is accomplished by two
poles “a” and “b” of the 4-pole, 3-way switch
S1. In the “Long Wave ” position, the switches
across the R.F. and detector coils L1 and L2 are
*“open”, and the whole of the tuned winding is in
circuit. In the “ Medium Wave ” position, both

switches are “closed”, thus retaining in circuit the

~
’
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BRITANNI

A TWO-VALVE MAINS TRF FOR
THE BEGINNER

parts of the inductances of L1 and L2 required
for medium waveband coverage. ~In the third,
“gram > position, Sla and S1b are again in the
“opeh ” (Long Wave) position, as the risk of
radio break-through by induction between wiring
is less likely in this position. The third *“pole™
of the function switch—SIlc—simultaneously. per-
forms the switching from “radio” to “gram”. In
the M.W. and L.W. position, the control grid of
the triode portion of V1 is connected to the grid
leak capacitor CS5, thus giving radio reception,
but in the third, “‘gram” position, the control grid
is connected to the “live” side of the gramophone
pick-up input (the other side of the gram input
being connected to the chassis line ‘of the receiver
permanently).

In order to ensure maximum efficiency and
distortion-free amplification of the triode section
of V1 when working on ‘“‘gram”, the fourth pole
of the function switch—S1d—is arranged to dis-
connect the valve cathode from ‘earth”, as used
in the “grid leak detector” method of working,
and to switch in the self-biasing resistor/capacitor
combination R4 and C4. Although this may sound
a little complicated, in actual practice it is not at
all difficult to wire up, and by referring to Figs. 2,
3, and 5 (on Blueprint 2) the constructor should
experience no difficulty.

Equalisation .
As there is ample amplification available, a fixed

. frequency correction circuit, comprising Cl11, C12,

R7 and R8, is wired across the pick-up input
sockets. This will be found to give a good com-
promise compensation for most types of records,
particularly the modern L.P.’s and E.P.’s, but of
course there is no reason why the constructor
should not experiment with circuit values at this
point, or indeed incorporate a different type of
frequency correction circuit.

In some dreas, where the general level of radio
signal strengths is low, the need may be felt for
some slight increase in sensitivity, and this can
be very simply arranged by deliberately introducing
a fixed amount of “positive feedback” (reaction)
between the detector and R.F. stages. To do.this,
a short length, say 3in., of plastic-covered flex
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TWO

By J. B. Willmott

should be soldered to each of the top contacts
(tixed plates) of VC1 and VC2, and twisted
together. If the wires are twisted together until
the receiver is just on the pcint ot sustained
oscillation at the highest wavelength (condenser
vanes fully meshed) on the medium waveband. a
very useful increase in gain will be obtained on
all wavelengths.

Power Requirements

The power supply arrangements, in view of the
economical current consumption of a receiver of
this type, are very simple. A double wound mains
transformer, of the type used in small * gram
amplifiers * or TV pre-amplifiers, will be adequate.
Half-wave rectification is by means of metal
rectifier MR1 and smoothing is carried out by the
resistor R6 and double-section electrolytic C9A

and C9B; it will thus be found that the hum
level of the completed receiver is
very low,

The chassis measures 10in. x 8in. x
Lin., this being a standard size readily
obtainable from several suppliers: all
positions and sizes of holes to be drilled
are given in Fig. 8, but some will depend
on the particular parts purchased. This
work can be carried out with an ordinary
hand drill, with bits to suit 4B.A. and
6B.A. clearance holes; the {in. control
spindle and lead carrying holes
are most easily made with a chassis
punch of the appropriate size, as are the
two 4in, holes to accommodate the valve-
holders. However, if punches are not
available, a smaller hole (or holes) can
be drilled in the desired position, and
enlarged with a round file.

Marking Out the Chassis

It is a good plan to use the mains
transformer and the valveholders as
‘*“ templates ” when marking out their fix-
ing holes, and care should be taken to
ensure that the orientation of the valve-
holders is such that short and direct wir-
ing will be facilitated (see Fig. 2),

Having completed the drilling, check
with Figs. 2, 3 and 8 to see that nothing

PRACTICAL WIRELESS 25

when most of the components have been bolted
down, a vital hole has been missed, and every-
thing has to come off to allow drlllmg to take
place.

1t is recommended that the components be
mounted in the following order: first of all the
valveholders for V1 and V2. These are secured
with 6B.A. bolts and nuts, and a soldering tag
should be included on the bolt nearest pins 1 and
9 in each case. Next mount the 2-gang tuning
capacitor VCI1 and 2, using 4B.A. bolts and nuts.
Always handle this component with the vanes fully
meshed, to lessen the risk of damage. Now insert
the cord spindle drive, volume control, tone control,
and switch S1 through their respective holes in the
llont runner of the chassis, securing them tightly
in place with the nuts provided. Place the drive
drum on the tuning capacitor spindle. so that its
groove is in line with the driving cord holes in

has been overlooked — there are few
things more annoying than to find that

An under-chassis view.
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the chassis.

the drive Splndle to ensure a firm ““ drive ”

PRACTICAL

Hook the tension spring on to the
drive drum (see Fig. 7), and thread the <:|r1ve cord
as shown, not forgetting to pass it twice round

without

slipping. Knot the cord so that the tension spring
is slightly extended, then test the movement of the
whole mechanism. It should be possible to swing
the tuning condenser from the fully open to fully
meshed position with no binding or slipping. The
metal scaleplate can now be fitted, making sure
that the condenser spindle passes cleanly through
the central hole provided, and the pointer fixed on
the tuning capacitor spindle.
so that it lies exactly horizontal when the plates
of the condenser are fully meshed. The glass is

fixed to

receiver is

the

completed, or,

Adjust the pointer

inside of the cabinet )
alternatively, simple

when the

clamps can be made up from springy brass, and
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bolted to corner holes in the dial backplate, so
as to hold the glass in position when the receiver
is out of its cabinet. (The dial and drive assembly
can be obtained from the makers of the coils L1
and L2—Osmor Radio Ltd., 418 Brighton' Road
South Croydon, Surrey.)

Returning now to assembly of components, the
next item to be bolted down should be the mains
transformer. This can be followed by the metal
rectifier, which should be mounted as shown in Fig.
3, and the double electrolytic C3A /B, secured by
its fixing clip, on top of the chassis with its con-
necting tag projecting below. The aerial/earth
socket strip and the input sockets for the gram in-
put can now be mounted on the rear chassis runner
and also the loudspeaker sockets. Next, mount
the tuning coils. The aerial coil (L1) is mounted
above the chassis, and the detector coil (L2) below
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Fig. 8—The chassis drilling details.
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the chassis to minimise risk of unwanted inter-
action, Both coils are mounted cn an aluminium
bracket (see Fig. 6).

Finally, mount the loudspeaker output trans-
former in the position shown.
thing is in place, and that the valveholders and
coil tags are orientated as shown in Fig. 2

Wiring Considerations

Wiring is straightforward for the most part. but
certain points are worthy of note. The electrolytic
condensers must be connected with their correct
polarity, and this is given both in Fig. I, the
circuit diagram, and in Fig. 2, the underchassis
wiring diagram. The double electrolytic condenser

4 o e T i

TR R

An above-chassis view.

C9A/B will be found to have a red tag and a
yellow tag—the red tag is the positive connection
of C9B and is connected to MR1 and R6, and the
yellow tag is the positive tag of CY9A and is
connected to R3, R10, R, etc.

Certain leads associated with V1B and V2 need
to be made with screened cables—proper audio
screened cable should be used rather than tele-
vision coaxial cable. These screened cables are
clearly indicated in both Figs. 1 and 2.

The wiring of St is shown in Fig. 5, rather than
on Fig. 2, in order to clarify the connections
needed; wires going to Sl in Fig. 2 have been
shown with arrowheads.

Each connection made when wiring up the
receiver should be “ticked off” on the circuit
diagram as it is made to reduce the risk of wiring
errors. When wiring has been completed, but
before switching on the set, it is advisable to check
with an ohmmeter that there are no short circuits
existing between the H.T. positive line yellow tag
of C9) and chassis, and that the mains and output
transformer windings have been correctly indenti-
fied and wired.

Testing the Set

Connect a suitable loudspeaker to the “L.S.”
sockets; a good quality 8in. diameter component
is well worth while. as the standard of reproduction
obtainable from this simple receiver is of a high
order, particularly on ‘“gram™. Turn the wave-

Check that every- -
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change switch fully anti-clockwise (to the “gram™
position), insert V1 in the left-hand valveholder,
and V2 in the right-hand one. Insert the mains
plug. and switch on by operating VR1 until the
switch *“clicks”. The pilot bulb should light up
immediately, and in a few seconds, the heaters
of V1 and V2 should be seen to glow normally.

Advance the volume control to about half- -way,
and touch the blade of a screwdriver on the "live™
pick-up socket. A loud hum should be heard
from the loudspeaker. On turning the wavechange
switch to either of the other two positions (Medium
or Long Wave Radio) this hum should cease,
whilst operation of the tone control VR2 should
enable a perceptible change in “pitch™ of the hum
to be discerned.

Alignment

First connect an aerial and earth to the sockets
at the rear of the set. Turn Sl to the Medium
Wave position and tune to a station at the high
wavelength end ot the scale—in the evenings, the
Third Programme on 464m would be suitable.
Adjust the core in L2 so that the chosen pro-
gramme is received at its correct position on the
tuning scale, Then, adjust the core in LI for
maximum volume.

Tune to a station at the low wavelength end of
the scale—for example, the Light Programme on
247m or Radio Luxembourg on 208m. Now adjust
the trimmer (TC2) on top of VC2 so that the
chosen station tunes in its correct posmon on the
tuning scale. Then, adjust TCI (the trimmer on
top of VCI1) for maximum volume.

The above two sets of adjustments at the high
and low wavelengths ends of the tuning scale
should now be repeated until the stations at each
end tune at about their correct positions on the
tuning scale.

When this Medium Wave alignment has been
completed, it should be found, on switching to
l.ong Waves. that the Light Programme on 1,500m
tunes at about the correct position.

If there are any signs of R.F. instability, i.e., a
tendency for the receiver to go into uncontrollable
oscillation at certain (or perhaps all) settings of
the dial. this indicates unwanted coupling between
the R.F. amplitier and detector circuits, resulting
from closely coupled wiring. Owing to the fact
that all connections to both “halves” of V1 are
brought out at the base, a little more care in wiring,
to ensure separation of grid and anode connec-
tions, is necessary than when using the older
“octal” type valves with top grid connections. If
tidying up the wiring fails to secure stability; the
effect of increasing R2 to 1-5k or even 2k can be
tried. An increase of R1 to 100k can also be tried,
although in both cases there will be some slight
loss of sensitivity. Naturally, a simple TRF circuit
of this sort can only be expected to “pull in” the
more powerful broadcasting stations, and this it
will do on a simple indoor aerial of the piciure
rail variety.

Having checked the receiver for satisfactory
radio operation, the way is now clear for a trial
run connected to a suitable gramophone pick-up,
preferably a high output crystal type, when an
extremely pleasing standard of reproduction should
be obtained, with an output more than adequate
for domestic requirements.
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How to make

A.C. AMMETERS

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

By S. W. Hunt

~_9T is a great advantage to be able to measure
alternating current accurately in the experimenter’s
workshop.  Conventional A.C. ammeters are
usually either of the moving-iron type, or of the
hot-wire or thermocouple types. All of these have
the great disadvantage of a very cramped scale
at the beginning, and thereafter a rather extended
scale, so that the useful range within the calibra-
tion of any instrument is rather limited. The
moving-iron instruments have the further great
disadvantage that they are all too often incapable
of being calibrated with any scale having more
than a few indicatory figures. This is because the
pointer-movement of the cheaper moving-iron
meters likely to be found in the hands of the
amateur is almost always rather ill-defined. The
familiar cheap pocket-voltmeters and milliam-
meters, with prods direct on the round case, are
nearly always of this inferior moving-iron type,
and the reader will be familiar with the fact that
little more than indicatory readings are possible
with such instruments.

Applications

There are many applications where such primi-
tive alternating current meters are inadequate. As
examples, the following may be mentioned:

(a) to check heater-currents of valves, especi-

ally in heater-chains;

(b) to measure the current consumption of

equipment connected to the A.C. mains;

(¢) to measure the current consumption of A.C.

relays, motors, bells, buzzers, etc.

In all of these cases, reliable indications on a
clear scale are required, and this scale should be
as linear as possible—i.e., equal increases of
current should produce equa] increases of deflec-
tion at ali parts of the scale.

To meet these requirements, it is desirable to
be able to adapt a moving-coil meter, to read
A.C. amps on a linear scale. This feature is not
normally included on commercial nor amateur
multimeters; such meters very often have A.C.
volts ranges, but no A.C. amps ranges. This
article describes the method of adaptation of a
moving-coil meter to read A.C. amps. The dis-
cussion will be in three parts:

(a) general principle and method of calculating

the size of the required components;
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One of the author’s completed instruments.

(b) description of the author’s meter, having two
ranges, 0 1c 1A, and 0 to 10A A.C, using a
0-75mA f.s.d. moving-coil meter. This instru-
ment will be described in detail, with calcula-
tions in full, as an example of the general
principles outlined in (a);

(c) discussion of procedure to be adopted if the
A.C. ammeter is to be in the form of an
addition to an existing multimeter, instead of
being self-contained.

Generai Prisciples

An ammeter must have a very low net resistance,
so that 1t does not hinder the current it measures.
This mean: that the voltage drop across the
ammeter must be very small—only a small frac-
tion of a volt. This small voltage is not normally
sufficient ta operate a meter-rectifier properly; so
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that if a moving-coil meter with rectifier were
simply connected across the calculated shunt,
erratic readings, very non-linear readings, or no
readings at all would be obtained. This is the
reason why such ranges are normally absent on
familiar multimeters.

It is thus essential to use a voltage of about 1
to 5, for proper operation of a meter-rectifier,
but to keep to a mere fraction of a volt
across the main current shunt from which the
meter circuit is driven. The obvious solution to
this problem lies in the use of a transformer
between the shunt and the meter-rectifier. This
must be a step-up transformer, and a ratio of
1:100 is normally adequate. The author has built
several of these units, some as self-contained
units (as described below), some as additions to
existing multimeters, and one as a permanent
fixture on the mains distribution panel in his
workshop, indicating at all‘times the total mains
current consumption in the workshop. For all of
these instruments, a small heater transformer
was used. A type with 230V primary and
6-3V secondary tapped at 4V, and rated at 1A
or even less, is admirable for the purpose. There
is no reason why the constructor should not use
a much larger transformer out of the spares box
if desired, except that this would make the meter
unnecessarily clumsy. A miniature bell trans-
former would also serve the purpose, except that
no ratio as high as 1:100 is normally present on
such—but it would be a simple matter to reduce
the number of turns on the secondary appropri-
ately. It would also be quite in order to use a
small output transformer, as long as a ratio of at
least 1:100 is present on it. But, as said, the
author has used small heater transf'ormers through-
out. Using the 4V and 6-3V tappings we have a
2-3V winding, which gives exactly the desired ratio
of 1:100 with the 230V primary,

Complete Circuit

Fig. 1 now shows the complete circuit resulting
from the above considerations. Voltages of the
order of a twentieth of a volt from the main shunt
R1 are stepped up to about five volts through the
transformer. Using a moving-coil meter of ImA
f.s.d. after addition of the damper R3, and a
value of 5000 for the multiplier, R2, these com-
ponents together with the rectifier function as an
A.C. voltmeter covering 0 to 5V. The damper
R3 is essential, to provide electrical damping
which causes the pointer of the meter to come
to rest within a tolerable time, instead of swinging
about for long periods. This damper should have
a value of about two to three times the internal
resistance of the meter. Together with the
the meter it forms a closed circuit of
relatively low resistance, which permits induced
current from the meter to flow appreciably. Whilst
the pointer of a moving-coil meter is still moving,
the meter acts as a dynamo, generating a voltage.
On closed circuit through R3, this voltage causes
current to flow, and this current in turn will try
to cause a meter deflection. This deflection will
be in the opposing sense to the pointer
movement, which generated the current—i.e., it
will tend to bring the pointer rapidly to rest, which
was our purpose in including R3. Of course, such
dampers reduce the net sensitivity of the meter,
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by the ordinary rules of shunting meters, but this
has to be disregarded. The initial sensitivity of
the meter must be adequate. A 500uA or 750uA
meter shunted to 1mA f.s.d is normally ideal, and
easily obtainable. A 2mA f.s.d. movement, shunted
to about 3mA or 4mA f.s.d. by means of R3, is
also usable. 1t is not advisable to use meters with an
initial sensitivity poorer than 2mA f.s.d. as troubles
with non-linearity are then likely. Meters with
initial sensitivities better than 0-5mA f.s.d. are of
course usable, but then more sensitive than neces-
sary and thus unnecessarily fragile,

" Calculating Component Values

Matters are not quite so simple as the above
discussion would lead one to suppose. There are
losses of voltage in the circuit which have to be
allowed for in calculating exact circuit values for
a practical meter. The chief and most serious of
these losses are the voltage drops across the D.C.
resistances of the transformer windings. These must
be calculated, as shown below, and allowed for in
calculating the required shunt R1. Less serious
are losses due to the rectifier characteristic and
magnetic leakage of the transformer. These are
initially ignored, and then corrected for in the
finished meter by means of making R2 a pre-set
potentiometer, and adjusting this whilst the meter
is operated in series with a standard meter, or with
a known current. Lacking any better standard, the
completed meter may be connected for this pur-
pose in series with various mains appliances 10

OTerminal _—'W_
A . R2
. Muitiplier <
Main shunt L
Moving
coil /3
meter
Rl —
63V 9
<y Darnping
[¢] shunt
Heater AC. Meter
Terminal transtormer rectifier
B

Fig. 1—The complete basic circuit of the A.C.
ammeter described in this article.

the mains.
current is known.

For appliances of known wattage, the
Alternatively, the completed

.meter may be connected in series with a resistance

of a few ohms to a voltage supply of a few volts
A.C. The voltage drop across the series resistance
may be measured with an ordinary A.C. voltmeter,
whence, by Ohm’'s Law, the current flowing in
the circuit is known, and thus R2 can be set
accordingly.

Equivalent Circuits

It is possible, for our present purposes, to
represent our transformer as an “ideal perfect
transformer” (perfect coupling, no <leakage, zero
D.C. resistances of windings)—with the “faults” of
the actual transformer depicted by appropriate
virtual external ‘“‘components”. Thus the resistors
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R4 and RS (Fig. 2) appear in series with the two
windings, and represent (and are equal to) the

respective D.C. resistances of the windings. These
resistances R4 and RS should be measured as

accurately as possible, by means of passing a suit-
able direct current through them (do not exceed
the rating of the transformer), and measuring the
voltage drop produced. using a good millivoltmeter.
" The voltage drop (millivolts) divided by the cur-
winding

rent flowing (mitiamps) gives the

resistance in ohms.

A
«AC to be Actual mfz' 10K
itiplier
T measured | fransformet pre~set linear)
R1
Main
shunt

Pertect
transformer.

1:100 AC

P T R L L L L] Bt

!

Fig. 2—The equivalent circuit of Fig. I for calculations.
For f.s.d.:1 Winding *b’'—5V at 5000Q2 impedance.

Winding ‘a’—0.05Y at 0.5Q2 impedance (= 100mA).

RS is virtually in series with the actually present
external resistor R2. The sum should be equal to
Sk to give a 5V meter action with a ImA fs.d.
meter. A meter of somewhat greater sensitivity
than this must be used and shunted with R3 to
give ImA f.s.d. The author used a 0.75mA f.s.d.
meter of 100 internal resistance, and made R3
equal to 25Q. This gave near enough ImA f.s.d;
great accuracy is not needed at this stage because
final adjustment is made, as said, with R2, and
several remaining errors can be corrected simul-
taneously with this. :

Having proceeded thus far, we can reckon wi'h
5V appearing at the winding “b” of the perfect
transformer in Fig. 2 when the meter is showing
full-scale. The perfect transformer is of ratio
exactly 1:100 so that one twentieth of a volt
exists across winding “a” of the perfect trans-
former for full scale deflection.

Now, as far as the main shunt R1 is concerned,
we may replace the perfect transformer wind-
ing “a”, and all subsequent resistance simply
according to the normal rules of impedance
transformation of a transformer, as will already
be familiar from the matching of loudspeakers to
output valves with a transformer. A transformer
multiplies or divides the impedance by rhe square
of the factor by which it multiplies or divides the
voltage, ie. by the square of its turns ratio. We
have a circuit of 50002 connected to winding *‘b”
of the perfect transformer. and the turns ratio is
100, thus the impedance ratio is 10.000. Thus the
5,000Q appear divided by ten thousand at winding
“a”, i.e. as half an ohm. We may thus replace
everything except R1 and R4 by a resistor of half
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an ohm, across which we need one-twentieth of :
volt for full-scale deflection, i.e. 100mA must flov
through it at full scale deflection.

The ctrcuit has now come down to Fig. 3, i1
which everything is known except the main shun
R1, which can therefore be calculated. The applic
able formula appears with Fig. 3 also..

The following details of the meter built by the
author. serve as an example of the principle
outlined above. An A.P.W.2878 surplus mete
movement was selected. This is a moving coi
meter with 10! internal resis
tance, and 0-75mA full-scal
deflection. It is obtainable 1
surplus stores and bears
square-law scale 0 to 10C
labelled ‘“‘Radiation Meter”. £
25Q 29 wire-wound resisto
should be fitted as damper, R:
which brings this meter t
approx ImA fs.d. A 10k linea
prze-set potentiometer is fitted a

100 g
A small half-amp heater trans

0-75mA
meter - former was used, and the main
primary D.C. resistance wa
Meter about 2500 for this transformer
rectitier and the D.C. resistance, R4

between the 4V and 63V tap
was found to be 1-175Q.

The resulting value for the mair
shunt, R1, required for a 1/
full-scale range, according to th
formula in Fig. 3, thus come
out of 0-1862. Now, a secon(
range, with 10A full-scale, was desired. it is use
less to switch shunts, as the total impedance is s
low that random comtact resistance of the switct
would cause erratic errors. Thus the 0-186Q) shun
was tapped for .:
10A range, in th
manner of the well
resistance kl,:lo“tln Th'untivers?

Mk shunts. is tap it
ofwinding  fact split the shunt
R1, into two shunt
in series, Rla anc
Rib: both in serie
constitute the 0-186¢
for the 1A range
and the smaller por
tion only, whict
was calculated
0-0186£2, was for the
10A range.

(To be continued,

ODesired full-scale
L current, I

DC.

R4

L100mA

R6 0+5Q
(1-100) mA

Fig. 3—The effective circuit for calculating the main
shunt (winding ‘a’ of Fig. 3 has been replaced by R6).
Calcula tion of the main shunt:

[ — 100
where 1 is the desired FSD current in mA, and R4 is
the D.C. resistance of winding ‘a” in (). (Obviously,
I must be at least 100mA, which represents the

maximum final sensitivity.)

R4 + Ré6 I — 100
RI 00
100R4 + 50
Now Ré = 0.5Q); therefore Rl o=f§ —————— )(
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How

Transistors Work

PRACTICAL WIRELESS 3t

By B. N. Rolfe

A BASIC
NON-MATHEMATICAL
EXPLANATION

—/4T this stage it would, perhaps, be desirable

to investigate in a little more detail the effect that
temperature has on transistors. Much has been
written about the temperature sensitivity of tran-
sistors and how excessive temperature, such as the
heat from a soldering iron can ruin them. Also,
how the heat from a bench lamp can alter the
characteristics of a transistorised circuit and cause
rather bewildering voltage and current readings
during the course of fault tracing in a tramsistor
receiver. All these things are perfectly true and
should be heeded.

Ratings

Transistors possess what is known as a
“maximum power rating”, which applies essen-
tially to the collector junction. This rating, of
course, is the product of the collector current and
voltage, and is rather like the anode power rating
(or anode dissipation) of a valve. With a tran-
sistor, however, collector current and voltage are
rather critical, and will be dealt with later.

The maximum power rating of the collector
(often called maximum collector dissipation) is
very much related to the temperature of the junc-
tion. It will be recalled from previous articles in
this series that the collector junction is subjected to
a reverse bias and that collector current flows only
when there is a forward current in the base circuit.

When there is no base current. then there should
be only very little collector current. and in fact, the
collector current which exnsts at that time is called

‘ reverse leakage current “—rather like the reverse
current which occurs in an ordinary germanium
diode when it is connected for reverse conduction.

This current is due essentially to ** minority car-
riers > at the junction (these will be considered in
detail later). However, when there is a forward
current in the base/emmer Junctlon there occurs
a diffusion of * positive holes ” into the collector/
base junction, which have the etfect of increasing
the density of minority carriers and thus cause an
increase in collector current. To a point, depend-
ing on the type of transistor, the collector current
increases with increase in base/emitter current.

Effect of Temperature on Minority Carriers

A perfect transistor junction would be one which
passed no reverse-current whatever. Unfortunately,
the perfect is never possible, and there is an extra
shortcoming in a transistor junction in that the
reverse current increases with increase in temp-
erature. Thus, if we consider a transistor circuit

(Continued from page 1138 of the April issue)

with zero base/emitter current with a microam-
meter in the collector circuit, as shown in Fig. 20,
at normal room temperature there would be a
small reverse leakage current, which, would
increase considerably with increase of temperature
of the transistor.

The maximum junction temperature for most
small transistors is of the order of 75°C. At higher
temperatures, the efficiency of the transistor falls
and, as the temperature is still further increased,
the transistor no longer behaves as a semi-con-
ductor but turns into an ordinary conductor. This
happens because a rise in temperature causes what
is termed * thermal agitation ” within the make-up
of the germanium crystal. Electrons are freed
from their normal orbits and thus contribute to
current flow.

What is a Semi-conductor?

Before dealing with the more practical matters
associated with tramsistors and their circuits, it will
be instructive to consider a little of the theory of
transistors, as this will help to a clearer under-
standing of the various factors discussed in the
foregoing paragraphs.

+ — .
c . TL
B Microammeter  ———
H
£ Battery 3
e
———
+

Fig. 20—At normal room temperatures, a small

reverse leakage current flows in the basefcollector

junction when there is zero base/emitter current
(see.text).

An ordinary thermionic valve requires a
vacuum in which to operate; electrons are emitted
by the cathode and are attracted to a positively
charged anode through a vacuum. A control grid
is inserted between the cathode and anode to con-
trol the flow of electrons and hence the anode
current.

A transistor, on the other hand, does not require
a vacuum, but works instead in a perfect insulator
in which is introduced certain impurities as a
means of controlling the flow of current. The
perfect insulator used is usually germanium, which
is a crystal. and in its perfectly pure state the
electrons of each atom are tightly “ bonded™
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together. This means that there are no free
electrons. It will be recalled that a flow of
electricity constitutes a movement of free electrons
in the conductor. Best conductors are those which
have most free electrons, like copper, silver and
similar metals, while the best insulators are those
with the least free electrons, such as rubber, glass,
mica, germanium and so on. The free electrons
are caused to move in a conductor by its being
subjected to a difference in electrical potential (in
volts) between its ends. The free electrons then
flow from negative to positive, since electrons are

attracted by a positive charge. The idea is
illustrated in Fig. 21.
(@@@@@e@@eeeeee
e Flow _
e
@ Free electrons Ammeter|
e
© _Flow Flow © [+
200600y 1000060
i)

Fig. 21 (above)—Movement of free electrons con-
stitutes a current of electricity.

Fig. 22 (below)—Operation of the crystal diode
(see text).

N-material Electrons
N

=

P-material

!
ST

Holes Potential barrier at the junction

There is no perfect insulator, but pure
germanium approaches the ideal. Like all atoms,
an atom of pure germanium features a central.
positively charged, ‘“nucleus” surrounded by
electrons in orbit—rather like the planetary system,
where the nucleus is the sun and the electrons the
orbiting planets. The number of electrons in orbit
is equal to the positive charge of the nucleus. and
the atom has zero overall charge since the negative
electrons exactly cancel out the positive charge of
the nucleus.

Bonding

Germanium has four orbiting electrons to each
atom, and the lattice-like structure of the crystal is
achieved because the electrons of one atom share
the orbit path of the electrons of an adjacent atom.
In this way the atoms are * bonded ™ together and
there are no free electrons for ordinary conduction.
However. controlled conduction is implemented by
the introduction of a little impurity .nto the
germanium. Arsenic is such an impurity with five
orbiting electrons to each of its atoms. What
happens is that an atom of germanium in the
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crystal lattice is replaced by an atom of arsenic,
and only four of the arsenic electrons pair-up with
the four electrons of an adjacent germanium atom.
This leaves one electron per arsenic atom which is
not paired and which is free for ordinary conduc-
tion,

Conduction is, of course, limited by the number
of free electrons so created, and for that reason
the material is called a “semi-conductor”. Also,
since conduction is by way of electrons which are
negative, the semi-conductor is called * n-type ”"— °
n for negative.

P-type Material

A different type of semi-conductor is produced
by the introduction of an impurity with only three
orbiting electrons, such as indium. The effect here
is that the three indium electrons pair with three
of the electrons of an adjacent germanium atom,
leaving one germanium electron per indium atom
without an electron partner.

This electron deficiency is called a * positive
hole ”; the term *‘hole” is used to denote that
there is a vacancy for an electron. Such vacancies
continue to exist within the crystal, and conduc-
tion is said to be by way of a movement of holes.
When such a material is subjected to an electric
potential a hole is filled by an electron from an
adjacent atom. This move leaves a hole behind
which itself is filled by an electron from another
atom, and so the process continues—a movement
of electrons from negative to positive and an
apparent movement of holes from positive to
negative.

Since the holes move in the opposite direction
to electrons they are said to be * positive ” current
carriers, and for that reason semi-conductor
material of such nature is called ** p-type "—p for
positive.

It may be said, therefore. that semi-conductors
possess a conductivity which falls somewhere
between that of conductors and insulators, but
unlike the latter materials—the conductivity of
which decreases with increase in temperature—
semi-conductors jncrease in conductivity with
increase in temperature. This is because some of
the orbiting electrons are * agitated " out of their
orbits due to the rise in temperature, and are thus
available—rather like free electrons—to contribute
to conduction.

We are now back almost to where we started.
but it is essential that we complete the story in
terms of semi-conductor junctions and transistors.

.

p-n lunction

When a piece of germanium is processed at one
end for p-type and at the other end for n-type the
current carriers in each type of semi-conductor
diffuse in either direction across the junction. The
holes from the p-region diffuse into the n-region
and the electrons from the n-region diffuse into the

p-region. A condition of equilibrium results
whereby a * potential barrier” occurs across the
junction. This potential is created because the p-

material acquires a negative charge due to its loss
of holes. while the n-material acquires a positive
charge due to its loss of electrons. The effect is
shown in Fig. 22.

(Continued on page 38)
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/NOH/

BRITAIN'S MOST COMPREHENSIVE

PRACTICAL COURSE

IN RADIOELECTRONICS
TELEVISION!

THESE SPECIAL TRAINING
KITS — YOURS TO KEEP _

Mulri - Range

TEST-METER
CATHODE RAY
0SCILLOSCOPE

AM and VHF/FM
LUXURY RECEIVER

- SIGNAL GENERATOR

LEARN BY BUILDING
NOW for your
CAREER . HOBBY
OWN BUSINESS

YOU RECEIVE

Y Complete kits of equipment
as illustrated.

Y Complete set of experimental
manuals.

% Complete set of ‘‘picture-
way’’ theory books.

Y Modern test-yourself
examination sheets.

Y¢ Study programme.

% Unlimited consultation with
Tutors.

RADIOSTRUCTOR

TO RADIOSTRUCTOR (DEPT. M.82)
READING, BERKS.

Name BLOCK

Address
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* k VALVES % % |Z&1AERO SERVICES
0Az 6/- (1AM EBIRG 8/« 'CLsS 10/- Retan >hop
VAT 10/-5AQD ECul 8. PCLSS 10)- Tel.
2 - N - | BN -
g SRl U | ot
0by BAVG Bj- IP’L;!.% 16/-
nuf"r«}w- dHsU ECUss 87~ |PLEL 10/ i
LATUT 10/-[6B7 BCRRO 10/6|PLE2  8/8 ,,,,ﬁn"k“g.pﬁ:;.“cﬂ,?."ﬁﬁ. fimli":r?eex:ng
1GRGT/GT/- 688 N7 10/- | ECEN2 10/6 [PLR3 11/~ | TR 0 ROl iHOt, Ll 16/-. p.p. 2/6
TH3GT 9//- ﬂgm g/- 1L g; BCH»L 12/5 PL3Y  10/8 T ons e Bl
[ 3/6(<BEs /-1 LlaR7 -[#BCHS1 718 'PTI5  10/-
ILDS  §)-|BQTA 8/-|1487 14/~ |ECLNO 10)- PY32 12/ HEADPHONES
ILN3  6/-[4BR7 12/ |125L6GTIG (KCLB2 9/6 PYN1 %6 | DLR, low impedance.............. 107-
INSGUT  98/-[AU4 2/6 8/-|KK22 7. PY82  7/- [ CHR High Imypedince -16/-
1R4 8/-|aC5 BJ-12574G  9/.|EFI7TA 8-, 1'Y&3 8/- Had0 American lightwelxht typt. with
134 8/-|80a 4/-126. \7(}'1‘15/- EF39 4/-[QR93/10 B8 nalniature ear |uuert.n lnw limpedance. .15/-
133 8/-16C2G  7/-|30FL1  9/6| K40 10/ |QV04-7T /- Py
174 4/-|HC LG 11/- ml‘ll 8/6[kF4l  8i-[RI0  20/-
IT5GT  €-[6CHG  6/-|30L15 12/-|EF42  7/8|rL1s 12/ APN! TRANSCEIVERS
1U4 Tl-|RCLE  104- |82 8/-1Eps4  4-|PTIL 8/~ | Ragio Altmeter equipinent covering range
1U5 8/-{5 W4 14/- 42 8- K35 8- |TT13 35/~ | o) 320460 Mos, frequency modulated 8t
v 4/-|6D6 2/-|35A1 8/-| EF30 8/~ 1 TT15 T5/- 100 :js. Complete with valves: two 9004
248 5/-|6F7 §l=14BA2  TGIEFRS  /6|TTIT 60/~ | fye 193HT, two 955, twy L2547, two | 2HE
E’g-:‘; 285' ::;;9 glle :g(liA 1%/16 F;gg #' };fg ‘g;g and one VRI30. ﬁﬁcoud hand, good
2E2 - 32 - | (e (B conditlon, with24Y Dynamotor,...25/-,
5P br(aais erleas A B ;%’;? 8;13 2%’,‘.’ e 101
3A5 5= |15 4/6 957 5/-{K£F133 10/- /-
DA 4-[VKRGT 7/ (9001  4/-|EF143 10/ uu;csos/e RELAYS
291 7[-16K7G  2/-{9002  6/8|EL32  4/-|UB41 11j- | P.0. Type 3000, 250Q Coil, 4M + 4B
aVe 8/6|aKr 8- 9003 8/-|RL33 74| UBC4L 7/~ | CONBLE ......... .., tesasseaa... 818
5B/284M |6L3G  6/-{9004  2/B|EL34 12/-|UBCAL §)- | S.T.C. Miniaturei— = )
30/-{6LAG i |9n0a 946 | 1AL 8)- Ul"go 8/8 lh‘l at 3 ainps, 2500 Coill..oueuee... .86
'HNGY =167 5/-|DAFSG 7/8|F1.42 8/-|UBL2L 13/- 2C0 at 300mA, 7000 Coily.orrun... ?/8
T4 9/-[11.18  8/-|DFI6  7/BIEL84  7/-|UCCAS 8f- | B.T. Mimature sesled type 4190EF one
3U4G 5/-|6N7 8/-DK92  91-1EYS1  8/-11'CH42 8/- | iumke 2,500 uhm coli, operatiug voltage
3V4G  10/-[BSLIGT 6/6|DK96  7/6|EYsi  9/-|GCHBL 8/ | 47-57v., Jimensions 1.6 x 1.13 x .81
53Y3G  4/-{84N7GT 4/-(DL68 10/=|EYHS 10/ |UCLS3 12/6 | New ...
573 7-16Q7G 8/-|DL6  T/6|EYIL 8/~ UF41 9/ ostuge and packing 9d.
524G 71-|68Q7 2,. E84CC 10/~ Eémlj g/- P42 11/-
4A8 6-{6V8G  4)-| E140F 3 /- UES0  7/8
BT Solivear o lmars s Wuspoac|upss g | ROWER NS TYEE | 14
GABGM  7/-16X4 5/ (EABCS0 8/-|PA. CBO 8/6/UFBY  8/8 sincothed and fused, providing HT adiust-
SABT  4/-16X5G  4/6(EACHL d)-\POCSL- 8/« |UHSS  8/6 | %S BN HINVIG A8 LT At
6AC7  7/-{6YGG  6/-[EAR42 10/- Pccss 8/-|ULB4  11/= | Lo tape at 100mA o T
g:g? g/é gg‘; , g;: EBC21 Zle PCO8Y 16/-(UY21  6/8 at 4 amps. Provision for plugglng-ln
SaRs  boliny g/.|EBC4L 719|PCCRY 11/-|UYAL 8/ | Voltmeter. Perfect conditon 8.10.0
GAKS  70-|707 5/-|EBCA1 7/8IPCYF80  9/6|UYBS  7/- P.p. 13/-.
BALS  4/-|7K5 5/-| EBFB0 8/6|PCLS1  8/-|X85 5/6
6AM3  4/-(11E3  17/6{EBF48 12/-|PCL82 10/-iX81M  7/-

Jo TOTTENHAM CT. KOAD, W.I
LANgham 8403

14 SOUTH WHARF ROAD, W.2,
§ease seuid all correspoinience and Mail Oriers o (he Head Office.

LTD
]

Tel. AMB 0151/2, 0R7T.

VENNER TIME SWITCHES
Seday  clockwork  Inovelnent:  contact
capacity 1A at 230V: | make and 1 break

every 24 honrs, Time dial marked ‘day™

and ‘‘pight”. Becond hand, guaranteed

cotut ket with windlng ke 20-. b 86
RECTIFIERS

Aeienium, T35EHTA3, 8800 piv max., rme
input 1220, D.C. output 1500V at 2mA, 5/
Selenium, 16HT40, 1680 piv max., rms
input 340V, D.C. output, H00A at fma, 5/6
SHicon H‘(udl 400 piv max., mean ru(tmvd
current 730mA .

Germanlum, GI5N

Packing anld postage vd

B.T.H. TAPEDECK MOTORS
Exceptionuuy silent motor, 230V A.C. in-

put, output 2 watte and 1430 rpm, car he
run either way by reversing end shiells.
second hand, fulty ruaranteed 1,6 | | 2/6
1.F. STRIPS TYPE 476
Three-stage 5.72Mefs [LF. Amplitier with
Detector/AVC, S8queich and AVC Awplitier
stages.  Bandwidth 90 kejs.  Without
valves .. ... 5f=, v.D. 8/8
~e .

P.O. BUZZERS
Model T Mk.1,
contacts.

fitted  with  platinwun
Min. operating voltage 3 volts.
4/8, P.p 1

MORSE KEYS
Enclosed type No. 8, fltted with on/oft
switch whicb looks the key iu the “off”
position. Complete with twin lead termin-
ated with two-point telephone piug for
kevliug and four-pint socket for switching,
0.p. 1/-.

We buy 8pecie! VALVES and TUBES, MAGNETRONS. KLYSTRONS, etc., and High-olass
TEST and COMMUNICATIONS EQUIPMENT,

Irs NEW

THE “NORPAK”’
MAINS POWER PACK
KIT

For Transistor Radios
Save battery costs, also
boost and extend life of
old batteries.

Miniature size only, 4 x 2 x
12in In attractive case
Assembled in an hour. OQut-
put 9 v., 100 Ma. Fused and
il full mains isolation.
Complete Kit with Plans.
35/-. Plus 116 P.P.
(Ready assembled 45/-),

BRAND NEW SPEAKERS
BY FAMOUS MAKER

10ir, % 6in.—
3 ohms or 15 ohms
% Sin.—3 phma
in, ® 3in.—3 chma.
. % 4in.—3 ahina,
7in, x 3m.—1 anms,
5in. round—3 ohms.
3in. round—
3 ohms. or 10 ohms  16/5
24in. round—3 ohms. 1710

P. & P. 2/- on each.

32/l
2078
16/5
1974
1675
16/5

NEW MODIFIED VERSION!

TELESCOPIC

*

very reasonable charges.

‘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 Output
on 24in. P.M. Speaker,

@ Guaranteed first grade
Matched Transistors.

@ High Q Internal Ferrite Rod Acrial.

@ Printed Circuit and full instructions.

Y All pgrts sold separgtely. Send
for illustrated building plans,
16 plus post. (Free with kit.)

All parts required

£8.10.0

Plus 2/- P.P

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

* ALIGNMENT SERVICE *x

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 fault finding, at
Please write for details.

At no extra cost this kit ma
€2.16.8, plus 16 p. & p.

NORGCOL LTD

PAY AS YOU BUILD SCHEME

! be bought in 3 complete stages of
(Specify A, B or C when ordering,)

B M Wi s T R S P e B PSS 1 YT 3 o e 22 g 17

CASTLE ROAD,
SURREY
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AERIALS

Beautifully made, ideal for
portable  radios. Heavily
chrome plated. 6¢in. closed,
extending to 2ft. 6in. in
5 sections. 8[

BARGAIN at
& P. t-

TV PICTURE
EQUALISER
CUT OUT TV RETUNING!!
with our Aerial Attenuator.
Switch channels without any
adjustment to your set. Fitted
In  one minute Rejects
pattern. (Type |-—Channels

1,2 and 3. Type 2—Channels
4 and 5). Price 1076, P.P. |/-

POCKET RADIO
CABINET

We s-ock the brilliant new
contemporary case by Osmor
Ltd., which is suitable for
most of the pocket radio de-
signs_in this journal. Size
5% x 34 x 2in. 1276, Plus 173,

P. &P.

CAMBERLEY,
Phone: Camberley 22760
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AN INEXPENSIVE INSTRUMENT WITH
MANY APPLICATIONS

By V. E. Holley

ORIGINALLY, this device

was built to announce the arrival
of customers in business premises
normally open to the street, which
it did by sounding a buzzer at thz
rear of the building. It has many
other uses and will, in fact, enable
any electrical or electro-mechani-
cal operation to be controlled by
a beam of light. The circuit is
simple and the parts are few,

Signal Circuit

The valve, V1, in Fig. 1, is a photo-electric
tube, type 90CV. It is a vacuum tube with a
cathode of caesium on oxidised silver and as its
peak sensitivity lies in the near infra-red region,
it is more responsive to artificial light than to
natural daylight. The anode is supplied with a

PRACTICAL WIRELESS

photo-electric

CONTROL
unit

R2 R3 R5
33k 33k 33k
C1
/O-OmF
V1
90CV
° 4
R6
2k
Controlled 5
circuit 6
\ a
R1 623V
1OM 1
VR1
R4 1k
4700

Fig. I—The circuit of the unit.

An underside view of the unit.

positive voltage of about 70 and when the cathode
is illuminated;~a small current flows through the
load resistor, R1. Depending on the degree of
illumination and the exposed area of the cathode,
up to 10V can be developed across the load; a
practical working level is about half this figure.

Control Circuit

The double triode valve, V2,
operates a relay. The two anodes
are supplied through the 33k
resistors R2 and R3 and bias is
provided by R4 which is common
to both cathodes. A relay is con-
nected between ‘the two anodes.
It will be seen that R2, R3, the
two triodes and the relay form a
bridge circuit which, under static
conditions with zero voltage on the
grids, is balanced so that no cur-
rent flows through the relay. Each
~half of V2 then draws a current of
5-5SmA and the anode voltages are
about 110. The load resistor for
V1 is also the grid resistor for V2A
and when a positive voltage is pro-
duced across it by illumination, the
current through V2A increases, the

6SN7
(octal)

F{ common cathode voltage rises cor-
respondingly and reduces the cur-
rent through V2B. The bridge is

. unbalanced and a current flows
) through the relay connected across
T:,%f, m:i%s the centre of it. Capacitor Cl

absorbs any inductive surges -occur~
ing across the relay.
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~ » 0
Nt N
S ara\_|_/Piiot MainsT Jdia,
lamp lead
| I —
¢ g " q
E = 34“" Hood | [ l Relay |5/Bd|/a'! st?asrL:gtlder
i | |containing- | i | |
: g V1 ! ________________ i ¢ i
i -44~.| s s QDL
: : ! RN
i/j: TN [ i
! Holes to kl ! ! 4 \—Cj 1341 !
Isult output | demmemma—b? 7 /
i socket | ! } T
h‘-_ 2y N 1] }%k—-———- P
Bend down alon 2BA clear
dotted lines tor MRI.__~ — +__- ==
8” :

Fig. 2—The drilling details of the main chassis.

Under the conditions described, the relay
energises when light falls on V1, but the usetul-
ness of the unit is much increased by arranging
that it can, at will, be made to energise when
illumination ceases. This is easily achieved by
applying a positive voltage to the grid of V2B to
unbalance the bridge so that illumination restores
the balance and de-energises the relay; VR1 pro-

|

I
] g |
4 i i i

! ' g 1= ol "
1 2l e 2k

H H : H

. . ' [}

i [ [ 1

[l g '

! LA \ Bend along | ) .\
*—4 | dottedlines ! i 4

: | ; ]

! g s ! "

: i ; i g dia,

] ' '

L w

" '
A A @ %
S S RN A R
Y R e 7/

6BA clearance for bolting to chassis

Fig. 3—Details of the “‘hood"* for VI.

vides a variable positive voltage for this purpose.
The closing of the relay makes available at the
output socket a 6-:3V supply for operation of a
buzzer or other electro-mechanical device.

Power Supply

The unit requires about 20mA at 250V—290V
in addition to a supply at 6:3V A.C. for the valve
heater and pilot light and any external service
for which this voltage is required. A total current
of 2A will usually be enough. This is supplied
by a miniature mains transformer having a half

wave H.T. winding. A contact-cooled rectifier
and a reservoir capacitor of 8uF provide the
H.T. supply: no smoothing is needed. A potential
divider consisting of RS5, R6 and VRI1 provides
a 70V anode supply for V1 and a voltage variable
from 0 to 6 for the grid of V2B. It is important
that the voltage at the lower end of RS does not
exceed 70, because if it does, the maximum
*“dark ” anode vohiage of VI, which is 100, will
be exceeded when first switching on and before
the cathode of V2 warms up and draws current,

Construction

The device may be constructed in any con-
venient form and. if desired, VI can be a
separate plug-in unit. The form here described
is suitable for most general purposes and requires
a chassis of 18s.w.g. aluminium sheet about
8in. X 34in. X 1%in. as shown in Fig. 2. The
service for which it is required vZay in some cases
dictate the type of relay but generally a simple
inexpensive type having an operating current of
about 3mA will serve weli. The resistance of the
energising coil is not important. The resistors are
not in themselves critical though they have a

COMPONENTS LIST
Resistors: (high stabllity)
R

Rl I0M 4 4702

R2 33k R5 33k

R3 33k Ré6 12k
Capacitors:

Cl 0-0luF C2 8uF elec.

Yl 90CV photo-electric tube Y2 6SN7
VRI 1k potentiometer

Mains transformer, 6-3V buib, relay,

100mA fuse (anti-surge), fuseholder, alu-
minium chassis, vaiveholders, tag strips,
etc.

MRI  metal rectifler
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rather critical relation one with the other, and the
values given shouid be used; R2 and R3 should
be reasonably well matched. Because the unit may
be swi.ched on unattended for long periods, it
is essential that it should be properly fused. In
addition to the 100mA fuse in the chassis it is
advisable that the supply be taken through an
outlet or 13A plug fused at 1 or 2A as a safeguard
against a fault in the connecting

cable.

Although the 90CV is a
relatively insensitive tube, pre-
cautions are necessary to exclude
random light. It is accordingly
fitted inside a hood, the measure-
ments of which are given in
Fig. 3. Suitable material for this
is 20s.w.g. aluminium sheet or
24s.w.g. tin plate. With this hood,
painted matt black inside. the
unit will operate satisfactorly in
a well-lit room so long as it is
not pointed directly at a light or
a highly reflective surface, or at
a window in daylight. Details of
the wiring and connections are
given in Fig. 4.

Testing and Adjustment

When the unit has been wired
up, check first with V1 removed
and zero voltage at the grid of
V2B, that the voltage at the lower
end of R5 does not exceed 100 on first switching on;
if it does, RS must be increased. It is unlikely that
any alteration will be needed unless the supply volt-

PRACTICAL WIRELESS 37

age exceeds 300. If the relay is to be energised
on illumination, there is nothing more to be done
apart from replacing V1. If the reverse is required,
keep V1 unilluminated and apply a gradually in-
creasing positive voltage to V2B grid by adjust-
ment of VR1 till the relay closes. As a guide to
performance, satisfactory operation should be
secured from a lighted match held an inch or so

R . |

The complete unit and its cabinet.

from the end of the hood or from a fccusing
torch at a distance of 10ft. to 15ft.,, depending
on the efficiency of the torch.

Tags marked MC. denote earthing
connections to chassis

Bend up
Output along
socket dotted lines
: R4—"

To pins2 and 6
on V1 /

transformer

To mains
transformer
primary

To 6-3V o
mains
transformer

To relay
contacts

Pilot
lamp

Fig. 4—The underchassis wiring diagram.
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Signal Source

A suitable operating signal for distances up to
8ft. or so can be produced from a 6-3V 0-3A
dial light arranged to produce a well focused
beam. Nothing expensive in the way of lenses
or reflectors i1s needed; gocd results can be had
with a lens from a cheap pocket torch and no
reflector. If secret operation is required, the beam
may be coloured red without loss of range, when
it will be invisible under most conditions so long
as it is not allowed to strike reflecting surfaces
and the stray light is reduced to a minimum.
Fig. 5 shows a suitable arrangement for this pur-
pose. Here, lamp, lens and red filter are enclosed
in a box which is extended forward four to six
inches to contain the stray light and the beam is
allowed to pass out through a hole in the distant

|
1 1
|| |||'I
| - .
I l"‘== Beam aperture
.
E’/g’dia. approx.

Plywood box painted
matt black inside

Bull’s eye lens

Plywood partition

/

| T———Red fiiter

T™&.3V 0:3amp bulb
in suitable holder

Fig. 5—The construction of a suitable light source.

end about {in. in diameter. The interior of the
box should be painted matt black. The 6-3V
supply for the lamp may be taken from the heater
circuit of the control unit.

Application

In addition to acting as a warning device, the
unit has, with minor variations, given good service
in-other directions. Its most useful role is perhaps
in conjunction. with a simple electro-mechanical
counter (for example, the electronic digital
counter) where it has been used for such diverse
purposes as time and motion study and counting
peaches on a fruit grader. In this last application
it was made to divert the flow of fruits from one
channel to another after,a predetermined number
had passed the control point. No doubt other
applications will suggest themselves to the reader.

May, 1962

Housing the Unit

In the form here described, the unit can cin-
veniently be housed in a plywood box about
10in. X 44in. X 6in. The chassis should be bolted
to a baseboard of 2in. ply, and the remainder
of the box fitted over it as a cover. Ventilation
is required and can be provided by cutting some
2in. diameter holes in the sides and covering them
with perforated zinc secured on the inside with
impact adhesive. Holes are required in the cover
for the mains lead, the pilot light and the out-
put socket and for screwdriver access to VRI.
Photo tubes deteriorate if exposed to light when
not in operation, so part of the top of the cover
should be in the form of a hinged door above
the tube hood, which can be closed when switching
off. A couple of panel-pins driven through the
sides into the “door ” close to one end will serve
as hinges.

Photocell Details

Base B7G
Max. anode supply voltage 100
Max. dark current at 100V 0-05xA

Max. cathode current 10pA
Sensitivity in xA/lumen ... 20
Cathode area in cm? 31

HOW TRANSISTORS WORK

(Continued from page 32)

Now, if a battery is connected across the
junction so that the positive side is connected to
the p-material and the negative side to the n-
material, the current carriers in each material will
again start diffusing across the junction. This
produces a current flow in the forward direction, as
would be expected.

However, if the battery connections are reversed,
the potential barrier at the junction is reinforced,
and in an ideal case there should be no current
flow. In practice, though, a small reverse leakage
current flows. This is because of the inevitable
presence of electrons in the p-material and holes in
the n-material. These reversed current carriers are
called “ minority carriers »*, as previously intimated.
They increase in density with increase in temp-
erature, and thus cause the reverse leakage current
to increase as the junction warms up—see Fig. 20.

The Transistor

We already know that the transistor has two
junctions. A pnp transistor consists of a very thin
region of n-material sandwiched between two
regions of p-material, while an npn transistor con-
sists of a very thin region of p-material sandwiched
between two regions of n-material.

The filling of the sandwich is called the base,
while the outside pieces are called emitter and
collector respectively (basic details were given in
the first article of this series). We thus have two
junctions—the emitter /base junction and the col-
lector/base junction.

The former is biased for forward conduction
(emitter positive with respect to the base), while
the latter is biased for reversed conduction (col-
lector negative with respect to the base).

(To be continued)
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Experimenter’s

_'I'I'L'JNNN" ” ! | "‘Uﬂh ]‘\W [l W':‘

Ul [

(Continued from page 1114 of the April issue)

./45 stated on page 1112 of the April issue

(following the details of rectifier nomenclature),
about 400 to 500V appears at the anode of
V1. Now V2 supplies VI with the correct bias
to give the necessary voltage drop across V1 (see
page 907. February issue) to keep the voltage at
its cathode, i.e. at the stabilised H.T. output
terminals, at a pre-set level. This pre-set
level is determined by VRI, and is always
such that the resulting output voltage causes
a voltage at the slider of VRI on the
bleeder R16. VRI1, R17 approximately equal to
the operating volmge of the reference neon V3
(90V). This neon is fed from the anode of VI
via R14 and the anti-oscillation condenser C8.
V2A serves to compare the voltage at the slider
of VRI1 with the neon V3, changing its anode
current and thus the bias on V1 in the appropriate
sense if any error is detected. V2A and VI thus
constitute a D.C. difference-amplifier with virtually
total negative feedback. C7 makes the negative
feedback even greater for A.C., so that any alter-

PRACTICAL WIRELESS
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By M. L. Michaelis

regardless of their origin, are
strongly damped out. This cancels hum from the
transformer. rectifier and smoothing; it also
cancels hum introduced into V2, and finally it
strongly cancels alternating voltages of any fre-
quency coming back into the power supply from
the external load. The net effect is that C7 reduces
the dynamic A.C. internal impedance of the
power supply to well under one ohm at all normal
frequencies, effecting virtually complete decoupling
of various items of equipment connected simul-
taneously to the output, and reducing the remain-
ing hum-ripple to negligible proportions.

V2B is normally cut off by about 10V bias, and
is thus fully inoperative as long as the H.T. supply
is not overloaded. Its cathode is taken to a stabil-
ised negative 90V supply from V4, and its grid
to a stabilised negative supply of about 100V
from VS. The negative 10V difference cuts V2B
off. Now, the output load current must flow
through RY9 and VR3, and the voltage drop across
this parallel combination adds itself in series to

nating voltages,

Leads D2.E2.K.L and M2 Lead G connects to

rectifier sub—chassis$

connect to baseboard

Leads F2,J2,NO.P.Q and R
connect to front panel

Fig. 13—Wiring diagram of the valve chassis.
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—————(300V Unstabilised KT,

(Hm) 50mA 100'—‘(Ma|n stabilised H.T) 4o 400\, 400V (400

bt DA,oov

MONITOR

Slow 1Amp,
Mains Fuse

/ = \
MAINS@ 220V AC,

Mains

Slow 1 Amp;
HOV Fuse

10V AC.

Neutral Live

12Volt

LOW VOLTS OC,

Adjust
Low Volts DC.

4. Amp slow Fuses

4 Amp AC

@@@

100mA . Fuse

ORCJOJOXC

| 4100V Zero +S0V +300V_+150

(s

Fig. 14—The front panel of the completed power pack.

the negative 90V supply, drawing the cathode of
V2B down with it. VR3 is adjusted with a screw-
driver until the short-circuit current is 120mA.
At 100mA output current, the cathode of V2B
has fallen sufficiently for the valve to reach cut-
on, and the consequent flow of anode current
biases V1 to prevent further rise of current. The
resuit is that, as soon as the rated maximum load
of 100mA is tending to be excceded, the voitage
rapidly collapses with increasing load, so that
even the full short-circuit current is only 120mA.
A slow 100mA fuse is incorporated, which is
rated to blow within five minutes at 120mA. Thus
a complete short-circuit load does no damage to
the power supply, yet is cut off after about five
minutes if not removed by hand tefore then. These
characteristics are virtually ideal for an H.T.
supply for experimental purposes:

(a) High degree of voltage stabilisation within the
rated current range.

(b) Strong limiting of short circuit current to non-
dangerous value.

(¢) No damage and no tuses tlowing when acci-
denral short-period short-circuit made.

(d) Fuse protection against prolonged short-circuit.

Other H.T./Bids Outputs

The negative 100V stabilised supply of V5 is
available also extcrnally. The negative 90V supply
of V4 is not useful externally, as, on account of
R9, it is not stabilised with respect to chassis,-and
is thus not taken to any external terminal.

D3, Ct1, Ci2 and Ri9 provide an unstabilised
H.T. supply of about 300V. This is used to feed

(Continued on page 43)
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2 BARGAINS

. 3~TRANSISTOR POCKET RADIO with MINIATURE SPEAKER EERRITE
ROD and 2 GERMANIUM DIODES. The on!y 3 transistor radio available at
the price. Build it in 1 evening! Tunable over M/L waves, Compiete with
cary-to-follow Instructions and all component. (less ba.teries obtainable
angwhere 1/3). 27/8. P. & P. 2/6. (A}l parts available separately).

2. LISE E.H.T. TRANSFORMERS. Built-in line widtb control. 14k V. Bean coil
90m. derlection on ferrite yokes. Frame 0.P. transformer pi. 18kV smoothing
coudenser, suitabile for 14in., 17in. or 21in. tubes. With circuit diagram. 28/8
plus 4/6 P. & P. As above, but for 625 lines, £2.10.0, plus 4/6 P. & P.
8wtable Focus Magnet (state tube), 10/~ plus 3/- P. & P,

. OSTILLOSCOPE tfor D.C. and A.C. APPLICATIONS. A hith gam
ex remely stable differential Y.amplifier (30 mV/C.M.). Provide ample
sensitivity with A.C. or D.C. inputs. Especially suitable for mearurements of
tramsistor operating condiliona where maintenance of D).C. levels is-of para-
maunt importance. Push-pull X amplifier; Fly-back suppression; Internai
Time-base Bcan Wave form available for external use: puise output availahble
for checking TV line O/P Transtormers, ete. Provision for externai—I/P
and C.R.T. Brightness Modulation. A.C. mains 200/250 v., £15.15.9. P. & P.
8/- or 30f- deposit, pluz I". & P. 8/- and 12 monthly payments oi 26/6.
FULL 12 MONTHB' GUARANTEE INCLUDING VALVES and TUBE.

. A.2./D.C. POCKET MULTI-METER KIT. 2in. moving coil meter, scale
calibrated in A.C./D.C. volts ohms and milliamps. Voltage range 4.C./D.C.
0-B0. 0-100, 0-250, 0-300. Milliamps 0-10, 0-.00. Ohms range -10,000.
Front panel, ringe switch, wirewound pot (for ohm. zcro settings, toggle
gwitch, 1eaister and rectifier, 19/6, P. & P. 2/-. Wiring diagram 1/-, free
with ports.

5. CHANNEL TUNER. Wil' tune to all Band | and Band III stations. Complete

with P.C.C.84 and F.C.F.80 valves (in sertes) L.F. 18-19 or 33-38. Can be

maditied as an aerial converter (instructions supplied) 32/8. plus 4/- P. & P.

HEATER TRANSFORMER to suit above, 200-250 v., 8/-, plus 2/- P. & P,

w

-

6. MAINS TRANSFORMERS. All with tapped primaries, 250-500 v. 70 mA
6. v. 2 amp, 10/8, P. & P. 3/-. 280-0-280 v. 70mA 6.3v. 24, 6.3v. |A 10/6,
P. & P. 3/-. 280-0-280 120mA 6.3v. 2A, 6.3v. 3A,17/6,P. & P, 3/6

7. WOLSEY 3-ELEMENT FOLDED DIPOLE, LT.V. Aerial less mounting
kl;mcket for external vse, complete with 12 yds. of coaxial cabde, 15/-,

. & P.o4/-
9. SIGNAL GENERATORS. Cash £6.19.6 or 25/- deposit and 6 monthly

pasmenta of 21/8, P. & P. 5/6. Coverage 100 kc/s to 100 Mc/s on funda-
mentals and 100 Mc/s to 200 Mc/s on harmonics. Case 10 x 64 x 5}in.
Three mimature valves and Metal Rectifier. A.C. mains 200/250 r. Inter-
nal modulation of 400 c.p.s. to A depth of 30 per cent. Moduwnated or
unmodulated R.F. output continuously variable 100 millivolts. C.W.
ane mod. switch, variable A.F, output. Magic eye as output iadicator
Aci uracy 4 2 per cent.

10. SIGNAL GENERATORS., Cash £419.8. P. & P. 5/6. Coverage 120 kc/s

Mc/s. Case 10 x 8} x 4}in. Bize of 8cale 8} x 3}in. 2 valves and

recuﬁer A.C. malns 230-250 v. Internal modulation of 400 c.p.s. to a

depth of 30 per cent, modulated or unmoduiate¢ R.F. output continuously

variable 100 millivolts. C.W. and mod. switch variable A.F. output and
moving coil cutput meter. Accuracy 4+ 2 per cent.

11. BATTERY RECORD PLAYER AND AMPLIFIER. 45 r.p.m. “Star”
motor ““Acos” crystal pick-up, push-pull
with transistors. Qutput 500 mllllwntu 49/6. P & P 4/-.

8-watt PUSH-.FULL 5 VALVE AMPLIFIER. A.C. malns 200-250 v.
Bize 10} x 6} x 2§in. 5 valves. For use with all makes and types of pick-up
and mike. Negative fced back. Two inputs, make and gram, and controls
for same. Beparate controls for Bass and Treblz lift. Response flat from
40 cycles to 15 ke/a. + 2 db down to 20 ke/s. Output 8 watta at 5 per
cent total distortton. Noise level 40 db down all hum. Output transformer
tapped for 3 and 15 ohme speech coile. For use with 8td. or L.P. records
musical instrurments such aa gultars, ete. Suitable for small halls, £3.19.8.
P. & P. 6/-. Crystal mike to suit 15/-, P. & I. 2/-. 8in. P.M. Bpeaker to
suit 12/6, P. & P. 2/-.

12.

»

13. B.S.R. MONARCH UA8 WITH FUL-FI HEAD. 4-speed, plava 10 recovds.
12in., 10in., or 7in. at 16, 33, 45 or 78 r.p.m. [ntermixes 7in., 10in. and
12in. records of the same gpeed Has manual play position: colour brown.
Dimensions: 12§ x 103in. 8pace required above baseboard lhu beiow
baseboard 2in. Fitted with Full-Fi turnover crystal head.£6.18.6, P. & P.5/6
With Sterec Head £7.18.8, I'. & P. 5/6.

14,

-~

TRANSISTOR TESTER. For both P.N.P. and N.P.N. transistors incorpora-
Ung moving coil meter. In metal case, size 4} x 3_ x 1}in. Beale marked in
gain and Jeakage. 19/6. P'. & P. 3/..

15. PUSH-PULL OUTPUT STAGE inclusive of transistors with input anl
ountput transformers to match 3 ohns speech coll, suitable for use with the
POCKET RADIO. Kit of parts, inctuding tr&usllton 19/6, . & P. 2f-.
Wiring diagram 1/6, free with parts.

18.

1Y

PORTABLE AMPLIFIER. On printed circnit for A.C. Mains 200/250 v.
Blze 4 x 3in. with tone and volume control. Completc with Valves:
ECLS2 and EZ80. Output 2 watis, 89/6. 1. & P, 3/-,

T L T 238 HIGH STREET, ACTON
RADIO & T.V, COMPONENT LONDON, W.3.

S (Acton) LTD, ' ALL ENQUIRIES S.A.E.
: A GOODS NOT DISPATCHED OUTSIDE U.K.
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SENSATIONAL NEW 1962 DESIGNS—BY CONCORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS % EASY AS A.B.C.

TRANSISTOR SET

larger than s matchbox.

Excellent clear reception covering sli
medium waves, works for months
off a tiny 1§ or 3 volt battery coeting
only 3id. Easy to build and an
excellent introduction to translstor
«ircuitry. Everything can be supplied
down to the last nut and bolt incl.
SIMPLE PICTORIAL STEP-BY.
STEP PLANS FOR ONLY 19/6. plus
post and packing 1/6. (C,0.D. 2f-
extra), Parts sold separately; priced
parts list 1f-

THE NEW “LISBON”

This is a pocket 2-stage #
transistor set not much I9, 6 1

miniature push button base, valve
pocket radio at absolutely mck bot-
tom building cost. Covers all medturmn
waves with very latest circuitry
bringing in stations from all over
Europe without fuss, Bize only 4} x
2% x 1}in. A fascinating pocket radio.
We can supply atl the parts Including
beauntifu, 2-tope case and SIMPLE
AS A.B.C. DPICTORIAL STEP-BY-
STEP PLANS, screws, wire, etc. Can
be built for the exceptionally LOW
PRICE OF 27/6, plus post and pack-
ing 1/8 (C.0.D. 2/- extr..). Parts soid
separately, priced parts list 1{-.

CONTAINED LOUD SPEAKER, Very

holidays, etc. Months and months
of listening off an 8d. battery. Can
be built FOR ONLY 39/6, tncluding

etc. SIMPLE A8 A.B.C. PICTORIAL
STEP-BY-STEP PLANS etc., plus
post and packing 1/8 (C.0.D. 2/-
extra), Parts sold separately, price
parts list /-,

OUR NEW 4 STAGE “MINUETTE”

Build this newly- demgne»d “MINUETTE” 4.STAGE tr. nsistor ,
set tn very strong ready drilled ULTRA-MODERN CASE, size 39 6
only 8 x 3} x lin. Uses three trnnms'.ors and diode and QEL

sensitive, ideal for office, bedroom, ¥

PROPER CASE, miniature speaker, -

This All Transistor Speaker Radio—The
“San Remo”—covers all medium waves
including “tlome,” “Light,” etc. Reli-
abteand lightwelght—Slips easily into the
Pocket or Handbag—size only 4} x 2} x
1iin.! Works for Months oft 8d. Battery!
Ideal for holidays, Camping, Bedroom,
etc. Anyone can assemble it in an hour
or two with our simple-as-ABC PLAN!
Complete set of parte including minia-
ture speaker—everything—only 382/8,
plus 2/6 P, & P. (C.O.D. 2/- extra.)
Parts can be bought separately.

THE NEW “FLORIDA” VALVE

This senu)uonxl “FLORIDA” model 1s one of our most 27,6
sensitive valve radios. It is = highly complc'. self- mnmned
[T &

THE NEW “SAN REMO” ONLY 32[6

CONCORD ELECTRONICS Dept. 14/3
210, Church Road, Have, Sussex

Cheques aceepted. Cash on delivery 3f- extra. Please print name and address in
block letters. Suppliers fo Schools, Universities, Government and Research
Entublish: range of and values stocked. Regret
no C.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

TRANSISTORS

The bulk-purchase of a manufacturer’s “closing-down”
stock enables us to make the following outstanding
offer:

NEW
16 TRANSISTORS FOR £1

Qi This Month’s Bargains
% SHADED POLE MOTORS +

230v. or [10v. operation. !deal for fans, blowers or models.
One only, 126, plus 2/- p. & p. Or pair, £1, plus 2/6 p. & p.

Y% AERIAL EQUIPMENT
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K358 Telecon (round) 116 per yard. Pos: on above

These are uncoloured and unbrandeéd but tested by us
before packaging and despatch. Many are equivalents
to the following Ediswan, etc.,
XAl101 XAl102 XBI02 XB!03
XAl XA112 XBI12 XBII3 XBI33

XClol XClItl

Although no guarantee is given to this effect, pur-
chasers can expect R.F.,, LF,, F.C., and L.F. types in

the parcel.

This offer is made subject to NO correspondence being
entered into regarding types and data appertaining
thereto and strictly CASH — WITH — ORDER.

ypes:
XB104

feeder and cable 176 any length.

Other lengths pro rata.

“Tophats” upite
“Tubulars” F. & P. 2I-

176 each. P. & P.

loss, 1’9 yd. P. & P. 2/-,
ABSORPTION WAVEMETERS.

COPPER WIRE. 114G, H/D |40ft. 171-; 70fc. 876. P. & P, 2/-.
RIBBE? GLASS. 3in. aerial insulators, /9 each. P. & P. 116,
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each.
CERAMIC “T” PIIECES Type A.T. for centre of dipoles,

2 METRE BEAM 5 ELEMENT W. S, YAGI.
box with | x 25in. mast head bracket. PRICE 49/-.
SUPER AERA XIAL CABLE. 75 ohm, 300 watts, very low
loss, 1/8 per yard. P. & P. 2/-. 50 ohm, 300 watt coax, very low

3.00 to 35.00 Mc/s in 3
switched bands, 3.5, 7, i4, 21 and 28 Mc¢/s. Ham Bands, marked

on scale. Complete with indicator bulb. A MUST for any

Despatch will be made in rotation.
FURTHER—an equivalent to XCl4| is available at 7/6.

Crystal Diodes 5/- dozen.

A discount of 259, is given on lots of 20.

L. MOSLEY (P.W.)

3 AIGBURTH VALE, LIVERPOOL 17
Phone: Lark Lane 5871

Ham shack. 22/6 post {ree.

VARIABLE CONDENSERS. All brass with ceramic end
plates and ball race bearings. SO pF, 5/9. 100 pF, 676. 160 pF,
7'6. 240 pF, 876, and 300 pF, 9/6. All fitted with rear extension
for ganging. P. & P. 17-. Also Flexible Couplers, |7~ each.
B.l. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 1276 each. P. & P.

[y

CHAS. H. YOUNG LTD.

THE COMPONENT SPECIALISTS
Dept. “P", 110. Dale End, Birmingham 4. (CEN 1635)
(No C.O.D. under £I please). (By return service).
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(Continued from page 40}
H.T. to V2 (ahead of its fuse, so that V1 does
not lose bias if the 300V unstabilised fuse is
blown), and (subsequent to its fuse), to feed the
corresponding output terminals, and the plus 90V
stabilised bias supply (valve V6). It is possible to
do away with V6 altogether, taking the plus 90V

Convection

Cooling hole in back panel of cabinet )
\ cooling channel

N

Brass foll ™ Shields rectifier
heat sub-chassis from
detlector valve chassis heat
and
aluminium Component side
plate ot rectifier
constitute sub—chassis
heat
shiald .
Mains
for transformer
cabinet I: T
Plywood
spacer
Cabinet

Fig. 15—The valve chassis heat screens.

output from V3, but this was
found to impair the stabilisation of
the main stabilised H.T. output
somewhat, giving some degree of
interaction between the two out-
puts. This is not the case with VS5,
which can serve its double purpose
of biasing V2B as well as providing
a minus 100V output, without any
disadvantages, because V2B is
normally cut off anyway.

The 300V unstabilised output is
intended for operating stock items
of equipment such as valve volt-
meters, etc., whilst the main

PRACTICAL WIRELESS® 43 .

stabilised output feeds experimental _circuits.
Thus only the latter output requires the
special short-circuit protection described above.
The stock equipment is assumed to be
normally in good working. order, and thus
more simple fuse protection suffices. Although the
full short-circuit current of the unstabilised 300V
output is only 125mA, on account of R19, the
discharge surge of C12 blows the fuse at once
upon shorting the output. A fast 100mA fuse is
used. however, so that the 125mA current alone
alsu suffices to blow the fuse within a few seconds
if the short is present before switching on, in which
case C12 would never receive any charge.

Thus, it may safely be said that the power
supply s fully protected against overloads and
short circuits. Overloads either blow the fuses
within a tolerable time, or do no damage. On the
other hand, they do not continually blow fuses
on mere momentary accidental short circuits liable
to occur during experimental work. The whole
power supply is thus admirably adapted to the
needs of the experimenter's workshop. and was In
fact envisaged, designed and built to meet just
these needs in the author’s experimental workshop.

(A supplementary article on the Experimenter’s
Power Pack will appear shortly.—ED.). :

The valve sub-chassis
in position.

For the deaf in church

‘THIRTEEN deaf aids have been installed in the

Parish Church of St. Matthew, Rugby, as well
as a public address system. The work was carried
out by Associated Electrical Industries Ltd.

A number of seats in the church are reserved
for deaf aids and appropriately marked. The
equipment—a single headphone on an.arm-—can
be had on request from a warden who will link
it up and plug it in.

The public address system can be used from
four points, the pulpit, lectern, reading desk and
prayer desk. Every effort has been made to make
the equipment as unobtrusive as possible. The

four microphones are hidden from view and the
main twin cable is concealed in the flooring.
Wiring on the lectern has been hidden inside the
Church's handsome brass eagle.

.The microphones can be faded in and out as
required and the volume control is in an ampli-
fier cabinet alongside the organ.

The equipment was dedicated on 14th January,
by the Vicar of St. Matthews and the Rural Dean
of Rugby. the Reverend Canon E. Liddell Paine.

The equipment was supplied and installed by
Sound Equipment Group of the AEIl Electrome
Apparatus Division.
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direct-reading
"REQUENCY-

FINAL ADJUSTMENTS AND
CALIBRATION

By E. Dexter
(Continued from page 1121 of the April issue)

CONTINUING with the description of the
circuit of this instrument, the monostable multi-
vibrator circuit (V5) is now outlined.

The Monostable Multivibrator Circuit, V5

This stage is the real frequency-measuring heart
of this instrument. It is also the most critical
stage, and the most difficult to make operate. [t
is thus of advantage to build it last of all, making
certain first that all previous stages are working
correctly. The triode on pins 1, 2, 3 conducts
héavily in the resting state, as the grid leak, R28,

Simple Corrugated
ellipse ellipse

WP

209
S
Y
X
=
:
| £ =
Fig. 6a—Calibration of an audio oscillator against the
mains supply frequency. By applying a 50V A.C. waveform
to the X and Y plates (in conjunction with suitable phase-
shifting networks), an ellipse can be obtained on the
screen of an oscilloscope.

When the output of the audio oscillator is also con-
nected, the ellipse becomes corrugated (as indicated) and
this corrugated ellipse will appear stationary if the
frequency of the audio oscillator is an integral multiple of
the mains frequency. This method covers up to about
500¢/s or lkc/s. For higher frequencies, an oscillator is
tuned to 500c/s or lkc/s and then used in place of the

mains-derived waveform in the above circuit and con-
nected to points A and B (see text).

—

Audio
Oscillator

METER

is returned to H’f' positive. Consequently, the
cathodes are at a high potential, higher by more
than the grid base than the potential of grid
pin 7 sei on the slider of VR2, Consequently
the triode section (pins 6, 7, 8) rests cut off, and
C19 is at the full H.T. voltage, with zero meter
current. [f now one of the trigger pulses from
the differentiated square wave as discussed above
arrives via C11 to grid pin 7, it lifts this grid
momentarily above cut-on. The resulting start of
anode current in R23 results in a voltage drop
across this resistor, which is fed, via the con-
denscr selected by Sla, to grid pin 2, thus reduc-
ing current in this triode section. The cathodes
thus fall in potential which is equivalent to a
further rise of grid pin 7 voltage, so that the
process is cumulative and the triode (on pins 1,
2, 3) is rapidly cut off, and the other triode
(normally resting cut off) is now drawing a
definite current, depending only upon its own
circuit conditions, and in no way dependent on
the previous stages which merely initiated the
process. This definite current flows until the con-
denser selected by Sla has charged sufficiently
through R28 to allow grid pin 2 to cut on again.
The cumulative process then takes place in
reverse, back to the initial resting state, which is
stable until a new trigger arrives. The condenser
selected by Sla discharges again, by virtue of grid
current at pin 2 and through R23. Thus all
electrons collected by anode pin 6 finally reach
C19; some were used during the response-pulse
to charge the condenser selected on Sla. but are
returned soon after to C19 (this is the reason for
the negative spike and tail after the response-
pulse, in the waveform shown for the junction
of R24 and R25—page 47).

Independent Registration in V5

We now see that one definite pulse of current
into C19, representing a clearly-defined quantity
of charge, results for every trigger received at
grid pin 7. The size of this is determined by con-
ditions in the circuit of VS5, and, in particular, the
duration is determined by R28 and the capacity
selected by Sla. The charge is in no way whatso-
ever dependent on the previous stages, given
certain conditions discussed below. Thus registra-
tion in V5 is necessarily fully independent of the
original input waveform at VI, provided trans-
formation into trigger pulses at grid pin 7 of V5
has been successfully achieved, merely the
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Jrequency of the input to V1 has any effect on
events in VS5, this then determining the correspond-
ing number of the well-defined pulses of current
which pass per second into C19. [t is thus obvious
that the number of electrons (charge) per second
received by C19 is directly proportional to the input
frequency to V1, but in no other way dependent
upon the input to V1. C19 is thus called the
* frequency-integrating condenser ”.

It may seem very strange that the capacity of
C19 in no way aftects the accuracy, and it does
not matter if the capacity is somewhat unstable
and non-constant. Thus a perfectly simple small
electrolytic of ordinary tolerance is satisfactory
for C19. The reason for this is that we are not
interested in measuring the accumnulated charge in
terms of a voltage produced on C19 (in which
case the exact capacity would, of course, be vital
for accuracy), but merely wish to use C19 as a
form of ‘“storage depot” to accumulate the charge
on the fast pulses, too fast to operate the moving
coil meter direct, and then to pass it on to the meter
on the slower time constant of about one-third
of a second dictated by C19 and R16. The only
ultimate requirement demanded of CI19 is thus
that it really does pass the whole charge received
from VS5 anode pin 6 ultimately through the meter,
and no more and no less. In other words, C19
must not leak unduly. The circuit details are seen
to be such that leakage current of C19 must pass
through the meter, so that a faulty component
for C19 will show up at once in that the meter
reading will not return to zero.

VR1 HT+ 300V
250k “50k
lin. OSpF
O

Fig. 6b—A simple sine wave audio oscillator which can be
used for either of the audio oscillators required for the
procedure illustrated in Fig. 6a. VRI should be adiusted
for the *‘best’” sine wave. The frequency of operation is
given by

i

f=-——————¢/s where C is in uF and R in MQ,
27y/(6) . CR :

Leakage Current

Contrary to what one reads and hears so
frequently, that the leakage current of a 32uF
electrolytic is normally about a milliamp or so,
which would give permanent full-scale deflection
of the meter here used, that is not so. Under
modern standards of component manufacture. the
author considers any electrolytic having even a
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few per cent of this leakage figure to be of
definitely inferior quality. He has had long
experience of modern electrolytics, and found
leakages so small that charges can be held for
many hours. It is possible and normal that C19
will cause a deviation from zero on the meter. to a
just visible extent, and if this persists after the
initial operating hours. it may be corrected with
the zeroing-screw on the meter, frequency readings
being in no way affected in their accuracy.

With a new electrolytic, or upon first switching
the instrument on after a period of rest. large
leakage current flows to charge and reform Ci19.
Thus the meter always goes over hard to full
scale upon first switching on, returning to zero a
little later. A second jump to full scale may or
may not take place as V5 warms up and seeks
its resting state. Such behaviour is fully normal,
but could damage the meter if not cared for. This
is the reason for the inclusion of the zener diode
D2. This makes it impossible for excessive
current to flow through the meter. This protec-
tion is also needed for a third reason, namely if
a frequency much greater than that giving full
scale deflection were applied on any range this
could also cause excessive current through the
meter.

The Zener Diode for Meter Protection

The zener diode is chosen with a zener voltage
of 12, and a maximum zener current of 150mA,
i.e. all that R29 will pass even in the event of a
total short circuit. A zener diode has the property
of behaving as a normal diode in the forward
direction (positive anode) but passing as much
current as necessary to keep the voltage gacross
it at no more than the zener voltage in the reverse
direction (anode negative) as soon as this voltage
would have been exceeded, were it an ideal normal
diode. This device is thus ideal for protecting
meters against excessive current, the circuitry
described in this article showing a quite typical
arrangement for this form of application. R15
shunts the meter, to damp pointer oscillations,
giving a final sensitivity in the region of ImA f.s.d.
R16 thus converts the meter to a voltmeter of
about 10V f.s.d., and the 12V zener diode is con-
nected across the points at which the 10V would
need to be applied. It thus prevents the voltage
rising above 12 across these points. Any current
in excess of just over full scale deflection of the
meter is thus harmlessly shunted off through the
zener diode. The constructor can make R15 him-
self from resistance wire, and trim the exact value
so that meter current is limited to only very
slightly more than full-scale for the. zener diode
used. The zener diode also prevents all reverse-
current surges which would drive the meter pointer
backwards against the stop, because for such it
conducts immediately at zero voltage, the same
as any other diode. Thus, reverse surges when
C19 discharges through the meter circuitry into
the other stages of the circuit upon switching off
the instrument pass primarily through the zener
diode and not through the meter. The constructor
is warned not to operate this circuit without the
proper zener diode in position, as_otherwise there
1s serious danger of destruction of the meter.

It should be pointed out that some types of
zener diode pass a small current prior to attaining
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the full zener voltage, which would make itself felt
as slight non-linearity of frequency scale in the
instrument here described, taking the form of
cramping of the upper end of the scale to a small
extent. This can be distinguished from stray-

Rear view of the completed meter.

May, 1962

be such that no 50c/s voltage is present anywhere
on Sla/Slb in other settings of this switch, as
otherwise the excellently low noise figures of the
pre-amplifier would be seriously impaired with
hum.

50¢c/s Frequency Check

At the same time as SIb switches
the mains frequency to V1, Sla is
repeating the 50c/s f.s.d. range,
so that it is merely required to
turn the meter shunt VR3 until
exactly full-scale deflection is
obtained. All fluctuations, what-
ever their origin, which may have
occurred since original calibra-

tion of the meter scale, are
thereby cancelled, and the
original calibration holds true

again, and may be checked again
as often as necessary. Within
limits, it is thus not necessary to
use any particular exact H.T.
voltage, as deviations can be cor-
rected with VR3. However, the
design voltage is 300, and a
stabilised supply of this voltage is
naturally the ideal. All voltages
marked on the wiring diagrams,
given to assist the constructor in
judging for proper operating con-
ditions, refer to 300V H.T.

supply, and were made with a

eapacity effects in V3 circuitry
giving a similar form of non-
linearity, because the latter is
present chiefly on the highest
ranges, whereas the former will
be equally present on all ranges.
The remedy in all cases is proper
calibration of initial scales
against inputs of known fre-
quency, which should not be
omitted if any good degree of
accuracy is desired,

Monitoring Facilities and Correc-
tion for Calibration

The charge per response-pulse
produced in V5 in response to in-
put triggers is, as already men-
tioned, determined solely by
conditions prevailing in VS5
circuitry. Deliberate alterations are made solely
with the range switch Sla, all other altera-
tions or fluctuations are unwanted and random,
and must be capable of compensation if the whole
circuit is to be of ultimately useful accuracy and
reliability.

Such random fluctuations will include effects of
changing H.T. voltage, ageing of V5, thermal drift
in resistors, etc. Accordingly, a method of com-
paring against the mains frequency by switching
the heater voltage into VI on a fifth position on
Slb, is provided, The arrangement of R30, C2
and R3 was found necessary in this feed line to
avoid instability otherwise resulting from the close
coupling of V1 and VS5 through the wafers of
Sl1a/S1b, and the arrangement is also seen to

Underchassis view of the meter during assembly.

valve voltmeter against chassis. Adjustment of
VR2 is necessary at each different H.T. voltage.

Choice of Range Condensers

The check against the mains frequency
described above will naturally fix the 5Oc/s range
without further comment, but we also require
this correction then to hold for all the ranges.
The condition for this to be achieved is obviously
good stability in the range condensers C12 to C15,
and proper adjustment of these initially against
each other and against their respective scales when
performing initial calibration against known
frequencies.

The ultimate accuracy of the whole instrument
will thus depend upon the quality of Ci2 to CIS,
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and the care with which initial padding of these
with parallel condensers is made and the meter
scales calibrated against known frequencies.

Initial Calibration

The writer feels it necessary to point out a
method of calibrating any variable audio oscillator
against the mains frequency, provided a simple
oscilloscope with access to all deflector plates of
the cathode ray tube is available. Alternatively, a
simple cathode ray tube may be purchased for a
few shillings from advertisers in this magazine, and
fitted with nothing more than a rudimentary power
supply and focusing arrangement. Timebases are
not - needed, nor is a Y-amplifier, provided the
audio oscillator output is at least 10V or so.

This method of calibration can be used in cases
where any form of calibrated audio oscillator or
reliable set of reference-frequencies is out of reach
of the experimenter.

The mains-derived voltage of about 50 to 100
r.ms. from a transformer secondary is fed direct
to the Y-plates, and also to the X-plates via phase-
shifting R/C couplings as showwn in Fig. 6a. The
transformer voltage and condenser values should
.be found by trial and error to give an ellipse of
suitable size and “openness” on the screen. The
sine wave output of the audio oscillator is then
also fed to the X-plates as shown in Fig. 6,
resulting in a corrugated ellipse. The audio oscil-
lator is tuned until the corrugated ellipse ceases
to rotate, which will be found for any oscillator
frequency which is an exact multiple N of the
mains frequency, and N is given by counting the
number of complete sine waves forming the corru-
gation on the stationary ellipse. If the ellipse is
slowly rotating, the number of revolutions per
second gives the beat frequency, ie. the error in
cycles per second, in this measurement. It should
be possible to use this method up to about the
tenth to twentieth harmonic of the mains, i.e. some
500¢c/s to lkc/s.

To continue, a second fixed oscillator should
be rigged up (Fig 6b includes a circuit for this
which may be made up rapidly from the spares
box), and tuned to exactly 500c/s or lkc/s by
means of the above method. This is then used
in place of the mains to produce the ellipse, and
the main oscillator then tuned further to obtain
further check-points up to many kc/s, at intervals
of 500c/s. The main oscillator can be feeding the
cathode ray tube, the instrument of this article,
and any other apparatus to be calibrated, all
simultaneously, and the appropriate points marked
in on the scales as the ellipse comes to rest each
time. It is not necessary to count the corrugations
on the ellipse each time, but merely to tune the
oscillator slowly upwards. and each time the
ellipse comes to rest, then it is known to correspond
to the next harmonic of the ellipse frequency.

This procedure may seem tedious, but it need be
made only once and for all, as it necessarily
provides the experimenter with a permanent audio
standard in his workshop.

Trigger Input to V5

1t is necessary to experiment with the exact value
for C11. This should be large enough for secure
operation of V5, yet no larger than necessarv.

»
.
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WAVEFORMS
I—Pre-amplifier gain full on; input at least
IV r.m.s., and a sine wave of about 500cis
frequency.

(a) Waveform at cathode of V3.

- —— - -

125 volts
approx.

Time-symmetry ratio

b t1 e t2 —»
31012 appmx.z_:3

(b) Waveform at output socket SK2: square wave.
(c) Waveform at output socket SK3 (trigger output):

Approx.
25y sec. wide 30 volts
— at half voltage approx.

l

One trigger pulse per cycle of sinewave input.
l1-—Pre-amplifier gain full on; input at least 1V
r.m.s. sinewave; frequency to be half f.s.d. on
each range in turn.

(d) Waveform at the junction of R24/R25

10volts
approx.

6 volts z;pprox.

!
!

Pulse time tp

Here, tp is independent of input frequency on any
range being dependent only on the range set
(R28 and choice of capacitor on Sla).

The pulse time tp should be set to equal the time -
of one-third of one cycle of the frequency desired
to give f.s.d. Observe the waveform on an
oscilloscope, and adjust the value of R28 until
this condition is satisfied (see text). The adjusted
value of R28 should satisfy the condition on all
ranges.

PRE-AMPLIFIER TEST

Gain full on: feed in 150mV r.m.s. sine wave signal
at about 500c/s and observe on an oscilloscope the
waveform developed across a 5-6k resistor a2cross
SK2. This should be 15V r.m.s. undistorted.
Greater input gives output distortion. Change
load resistor to 56k; maximum undistorted input/
output should now be 250mV/25V r.m.s. The
meter should operate for any signal input exceeding
100mV r.m.s.

VR?2 should be set to about 30° of turn below
the point where anode pin 6 of VS begins to draw
current, indicated by a permanent small reading
on the meter. This small current commences 30° °
above the correct.setting of VR2, whilst if VR2
is then turned up still further, self-oscillation of
V5 starts. resulting in full-scale meter deflection.
This adjustment of VR2 should be made with no
input signal at V1. (Continued on page 78)
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3HKS receiver is not of the miniature type, and
this avoids the difficulties which can arise when
components and wiring have to fit in the minimum
space. It is thus rather easier to construct than a
miniature receiver. Performance is very good
indeed, especially as a large loudspeaker can be
accommodated, and the ferrite rod aerial is well
clear of other parts. The receiver is light, com-
pletely portable, and of about average size for
non-miniature transistor portables. A ready-made
cabinet is available, so the finished set has -a
satisfactory and modern appearance.

. The whole receiver is constructed on a single
mnsulated panel, with the larger components at the
rear, and most wiring and small components at
the front. All wiring and components can be seen,
and this simplifies checking and testing. When the
receiver is finished and tested, it can be inserted
into the cabinet as a single unit. This, and the
fact that there is plenty of space for wiring and
parts, should make the receiver suitable for con-
structors who have not had experience of building
miniaturised designs. A further difficulty some-
times expecrienced is the correct trimming and
alignment of a superhet type receiver, so full
details of this are included.

Circuit Notes (see Biueprint 5)

The complete circuit is shown in Fig. 1, and it
is recommended that the component values given
should be followed. Only in the case of the by-pass
condensers is there much possible latitude in values.
The first transistor emitier by-pass condenser
(0-01xF in parallel with 3-9k) should not be
changed in value. With the two intermediate fre-
quency stages. emitter by-pass condensers are 0-1 uF
and 0-5xF. This is larger than often used, but
materially helps to avoid troublesome whistles due
to oscillation in these stages.

Each LF. transformer has five pins, of which
only four arc used. Bare leads or parts should not
be allowed to touch the unused pins. The fixed
condenser shown wired to pin 2 of cach trans-
former is incorporated inside the can. by the maker
and may be ignored. These thrce condensers have
no values marked in Fig. 1, and will not bc found
on the wiring plan.

A SIX TRANSISTOR
BATTERY SUPERHET
RECEIVER

Of the three 60pF trimmers, TC1 will be adjusted
on medium waves, and TC2 and TC3 on long
waves. The adjustment of TC2 and TC3 has no
effect whatsoever on medium waves.

With the output stage, the value of the base
resistor R18, and emitter resistor R19, are choscn
to suit the pair of output transistors used.

Component Tolerances

Although, on the blucprint, tolerances of resistors
are given as 20%, or 10%, 10% components are
to be recommended and are in fact more readily
available. R17 and R18 should preferably be of
5% tolerance. Capacitor values are not critical
except for C7 and C10, which should be of 29
tolerance.

Transistors and Diode

The receiver will give very good results with
Mullard transistors. An OC44 is suitable for Trl,
two OC45’s for Tr2 and Tr3, with an OC71 for
Tr4, and a matched pair of OC72’s for TrS and
Tr6. With these transistors, the red spot indicates
the collector lead, other leads being as in Fig. 4.

The diode should be a reliable onc of named
manufacture, such as the Mullard QA81. A cheap
surplus diode in poor condition can cause a great
loss of signal strength and sensitivity.

It is possible to use different transistors in driver
and output stages, but these would usually need
some change in resistor values, and perhaps dif-
ferent driver and output transformers.

Coll seen from tag end Coll seen fromtag end

bent-up
> t
wavechanae /’_"‘ =50
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Long'wave Medium wave Cousling
wigding winding W'j‘d'”g
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(MR ~ h E
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Fig. 5—The ferrite rod aerial connections.
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JRY SIX

By F. G. Rayer

Insulated Panel

This is paxolin, and 11}in. x S§in. x 4in. (%in.).
The top corners are rounded, as in Fig. 3. so that
the panel may be inserted in the case with clear-
ance all round. An oval aperture 3tin. x S5%in. is
cut for the spcaker. This can be carricd out by
drawing a pencil line round the spcaker, then
removing the speaker and drawing the oval about
tin. smaller all round. Drill one or more holes to
introduce a fine-toothed pad-saw or similar blade,
cut out the oval, and clean up the
edges with half-round file.

Drill 2in. holes for the volume
control and tuning drive spindle
bushes. Position these carefully
so that the control wheels will
project correctly through the slots
in the case.

Small holes to clear the tran-
sistor leads can then be drilled
as shown in Fig. 3, but no parts
are fitted until all drilling is
finished.

The tuning condenser is mounted
with three countersunk 4B.A. bolts.
These bolts must be very short, to
avoid damaging or shorting the
condenser. Make the clecarance
hole for the spindle large enough,
so that the condenser can lie flat
on the panel, and not raised by
the ball-bearing retaining ring.

The drive cord will pass round two pulleys, on
4B.A. bolts. Locate the right hand pulley (Fig. 2)
so that the cord to which the pointer is attached
runs parallel with the top of the panel. The cord
will be given one complete turn round the driving
spindle. Nylon cord is not much recommended, as
it will not give a very good grip here. The pulleys
should turn freely on their bolts, and the bolts are
locked in place by having one nut each side of
the panel.

The oscillator coil and LF. transformer have
pins, and earth tags. Correct drilling can easily be
found by pressing a piece of paper against the
pins, and then using this as a template for marking
the panel. An }in. drill will easily give clearance,
but check that each coil or transformer can be
inserted. If drilling has been inaccurate, enlarge
the holes as necessary with a small round file. A
vein. drill will be suitable for the earth tags.

PRACTICAL- WIRELESS 49
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Drill Jin. holes for the 100uF and 50uF con-
densers (C15 and C11). and also for the driver and
output transformer leads, which pass straight down
through the panel. The three holes A, B and C
are also necded near the volume control, and a
hole for the ferrite rod mounting.

Loudspeaker Mounting

This should be prepared, but the loudspeaker
should not be fitted to the panel until wiring is
otherwise finished. A picce of hardboard 74in. x
4tin. is placed inside the cabinet, and is marked
with an aperture to match that in the cabinet front.
This is casily donc by pencilling round inside
the apening. Also mark the four screw holes in the
cabinect on to the hardboard, and run a fgin. drill
through these points, so that the screws will start
casily. The hardboard is bevelled slightly, with a
rasp or glasspuper, so that it lies flat against the
curved inside of the cabinet.

The receiver complete except for its cabinet.

The oval marked on the hardboard is sawn out,
the loudspeaker placed so that it matches this,
and the positions of the four 6B.A. bolts, which
secure the loudspeaker to the hardboard, are
marked. Thcse holes are drilled, and countersunk
al;_the front (a few turns with a larger drill will do
this).

The loudspeaker is secured with four counter-
sunk 6B.A. bolts, cach 14in. to 14in. long. Place
two nuts about 4in. apart on cach bolt. The bolts
pass through the four holes in the paxolin panel,
and another nut is run on each.

A check can be made to see that the receiver will
fit in the cabinet. If the tuning wheels are a little
100 near the front or back, they may be moved
slightly on their spindics, or the nuts on the 14in.
bolts can be re-adjusted, until the panel comes in
the correct position, when the hardboard is right
against the inside of the cabinet front.
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Rear of Panel

With the loudspeaker assembly removed, all the
parts shown in Fig. 3 can be mounted. There is no
point in cutting the transistor leads very short. It
will be convenient if three pieces of Imm sleeving
each %in. long .are cut for each transistor, and
placed on the leads. This will prevent shorts here,
and give }in. of lead above the panel, so that there
is no danger of breaking any of the wires off.
Ensure that each transistor is used in its correct
position, and place emitter, base and collector leads
as shown by e, b and c in Figs. 2 and 3.

The osc1llat0r coil has a spot to show pin 1, and
the pins are positioned as in Fig. 2. The ﬁrst and
second I.F. transformers are coded white, and the
third I.F.T. is coded blue.

The three 60pF trimmers are attached to a piece
of paxolin about 14in. x 1}in. This is done by
drilling clearance holes for the trimmer tags and
adjusting screws. Solder leads to the trimmer tags
as in Fig. 3 and mount the assembly on the bolt
holding one pulley, using an additional nut.

It is as well to leave the ferrite rod until last,
to prevent any damage to the windings. Check that
the 50uF and 100uxF condensers are inserted with
positive and negative leads as in Fig. 3

Front of Panel Wiring

Fig. 2 shows the wiring, and the resistors and
other small parts. There is plenty of clearance,
and no need to keep each wire and component
tight against the panel. All leads should be pro-
tected with insulated sleeving.

All the followmg points may first be joined
together; the ‘ can’ tags of the oscillator coil and
I.F. transformers, gang condenser frame, 6B.A. tag
" to earth the loudspeaker, positive tags of the 100xF
and 50uF condensers, and the switch, tag C, and
the metal case of the Sk volume control.

‘May, 1962

Tr2: Emitter to C6 and R6; base to 1 on Ist.
I.F. transformer; collector to 3 on 2nd LF. trans-
former.

Tr3: Emitter to C9 and R11; base to 1 on 2nd.
I.F. transformer; collector to 3 on 3rd. L.F. trans-
former.

Tr4: Emitter to C14 negative tag and R16; base
to negative tag of C13 and the junction of R13
and R15; collector to ‘Brown’ on driver trans-
former.

Tr5: Emitter to R19; base to green lead of driver
transformer; collector to green lead of output
transformer.

Tr6: Emitter to R19; base to yellow lead of
driver transformer; collector to yellow lead of out-
put transformer.

Solder all transistor leads rapidly, keeping thc
iron in contact with the joint only for a second or
so, and removing it quickly. An electric iron with
an in. or ykin. bit will be convenient, and will be
at the correct temperature if it has been switched
on long enough. Use cored solder, applying this
to the joint, not to the iron.

A few leads pass through the panel. Three go
to the volume control, and are marked A, B and
C in both Figs. 2 and 3. One lead goes frqm the
condenser frame to the ¢ positive” line, as des-
cribed. Another lead goes from the fixed condenser
C4 to pin 4 of the oscillator coil. There is also
a lead from the condenser Cl to 3 on the
aerial.

‘Aerial and Wavechange Switch

The ferrite rod is held by a fastening which
passes round it and the mounting cradle, which is
secured to the panel by a 4B.A. bolt. In Fig. 3,
the medium wave section is at the right, and the
long wave section at the left.

Connections are numbered in" Figs. 1, 3 and §
(Fig. 5 is on page 48). Tag | is the begmmng of
the M.W. section, and goes to the
208pF section of the gang con-
denser; that is, the front plates tag.
Tag 2 is the end of the M.W.
section, and goes to tag 4, which
is the beginning of the L.W. sec-
tion. Tag 2 on the L.W. section
is returned to the gang condenser
frame, or earth line.

The 0:04xF condenser (C1) goes
to the M.W. coupling winding, tag
3 and tag 4 (the end of this wind-
ing) is wired to tag 1 on the L.W.
winding, which is a tapping.

Leads are best of thin flex, so
that the windings can be slid along
the rod. It is not very likely that

trouble should arise in connecting

The receiver installed in the cabinet.

The oscillator and LF. stages, up to the diode
occupy the left of the panel, in Fig. 2. The audio
amplifier (driver and output stages) are at the
right.

Transistor connections can be checked against
the following:—

Trl: Emitter to 1 on oscillator coil; base to
C1 and junction of R1 and R2; collector to 6
on oscillator coil

the windings, but if any difficulty

*is experienced, note that the

receiver can be tested on M.W.

with the L.W. section entirely disconnected. To do
this, temporarily wire tags 2 and 4 of the M.W.
section to the receiver earth line (condenser
frame). 5
If any difficulty arises on L.W.“only, check that
the tapping 1 on the L.W. section is electrically
near the “earthed” end of the coil (tag 2). This
will not be so if the leads to tags 2 and 4 are
reversed in error. Beginning from point 1 on the
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M.W. coil, and proceeding to tag
2, then to tag 4 on the L.W.
section, and thence to tag 2 on
the L.W. section, all turns should
be seen to be wound in the same
direction. This will not be so if
one section is placed on the rod
the wrong way round, or if the
leads to tags 1 and 2 on the M.W.
section, or to tags 4 and 2 on the
L.W. section, arc reversed. Any
errors of this type will cause dif-
ficulty on long waves, but not on
medium waves.

Two small bolts hold the wave-
change switch in the cabinet slot.
Use short flexible leads to the
switch, connecting it as in Fig. 3.
It is easiest to solder a flexible lead
to trimmer TC2 for this purpose,
before mounting the trimmer
assembly.

Wiring should be checked against the diagrams.
It is also worthwhile checking that the values of
colour-coded resistors have been read correctly.
The speaker assembly is then added by inserting
the four bolts through the holes in the panel, and
securing with nuts. The output transformer
secondary leads are then soldered to the speaker
tags.

Use 6in. lengths of thin flex for the battery leads,
taking care to solder the correct clip to each lead,
so that positive goes to the on/off switch (earth line)
and negative to the 100xF (C15) condenser, as in
Fig. 2 and Fig. 3.

I.F. Circuit Alignment

It is useful to connect a meter, reading up to about
15mA or 20mA, in one battery lead, for initial
tests. When the set is switched on, this meter
should show about 6mA to 10mA, the exact cur-
rent depending on individual components. If the
meter shows a high current, some wiring or other
fault exists, and should be looked for at once.
Do not leave the set switched on with a large
current flowing.

If a signal generator is available, set this to
470kc/s, and place the output lead of the generator
near the collector lead of Trl. Then adjust the
three I.F. transformer cores for maximum output.
The modulation tone of the generator should be
heard clearly in the specaker, and the reading of the
meter in circuit should rise to 15mA or more.
Keep signal strength down by reducing the
generator output, or taking the output lead a
little way from the receiver.

All adjustments in the receiver should be made
with a fully insulated tool. This can be made from
a strip of paxolin, or an insulated rod, filed to
engage with the cores and trimmers. It is impos-
sible to align the set properly with a metal tool,
even if it has an insulated handle.

If no signal generator is available, tune in any
station which can be heard. Then adjust the I.F.
transformer cores for maximum volume. All three
transformers should “tune in™ quite sharply,
with all cores in a reasonable position. That is,
not so far unscrewed that they are in danger
of falling out, and not screwed right in out of
sight.

1Y
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The front of the receiver with the cakinet removed.

When the three I.F. transformer cores have been
adjusted in this way, leave them untouched during
subsequent alignment.

Medium Waves

Put the switch in the M.W. position. That is,
towards the left, in Fig. 3. The only adjustments
to be made, with the set switched to medium waves
in this way, will be to the oscillator coil core,
trimmer TC1 (see Fig. 3) and the position of
the M.W. winding on the ferrite rod.

Tune in a station of fairly low wavelength (200m
to 250m) and unscrew TC1. As TCI is unscrewed,
keep the station in tune by slightly closing the
tuning condenser. If volume slowly improves as
this is done, then begins to fall, leave TC1 at the
setting giving best volume.

If volume is best with TCI screwed fully down,
push the M.W. winding slightly further on the rod,
and repeat as above. If volume is best with TCI
fully unscrewed, draw the M.W. section slightly
off the rod, and repeat as described.

When reception here seems good, tune to a
high wavelength station (around 400m to 450m or
500m). Slowly adjust the oscillator coil core, mean-
while keeping the station in tune, by manipulation
of the tuning wheel. A setting for the core should
be found which gives best results. Also try moving
the M.W. section on the ferrite rod slightly, if
necessary, for best results.

The receiver should now perform well over the
M.W. band. However, one set of adjustments will
influence the other, so trim up again at a low wave-
length, and repeat once or twice, as described,
until no further improvement seems possible.

Initially, it may be necessary to choose power-
ful local stations, to obtain alignment which is
approximately correct, but, as alignment proceeds,
sensitivity will increase considerably. Weak dis-
tant stations should then be used for final adjust-
ment, as with these it will be easier to find the
exact, optimum position for trimmers, etc.

Do not choose powerful stations for final adjust-
ment, with the volume control turned back to keep
volume down, as this will make the work difficult.

(Continued on page 54)
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SERVICING

TAPE

RECORDERS

EQUALISATION AND
RECORDING SPEEDS
By T. S. Smith

./45 mentioned in the previous article in this

series, the recording-level indicator gives a useful
check on the recording circuits—if a recording
cannot be made and the indicator works nor-
mally, the fault probably lies in the recording
head feed and switching circuits such as the
equalisation network and switches “D” and “A”
in the circuit (page 1123, last month). If the
machine also fails to replay, the record/replay
head could be open-circuited.

_Poor quality recordings may originate from a
defect in the “record/replay > equalisation switch-
ing, such as switches “C” and “H ” in the circuit.
Poor reproduction of a tape recording may be
caused by a similar fault.

In the type of circuit shown, a definite defect
in V4 stage would cause failure of both the bias
oscillator and replay output stage. The symptoms
would be no replay and severe recording distortion.
accompanied by erase failure. The recording dis-
tortion, of course, would only be revealed by play-
ing the tape on another recorder, in which the
replay sections were working correctly.

Frequency Response

The overall frequency response of a tape record
can never be perfectly “flat”. Let us take the case
of a perfectly flat recording amplifier through
which a tape record is made. The recording amp-
lifier is coupled to the recording head in such a
way that the recording current is constant at all
frequencies. This is called * constant-current™
recording. and is adopted in almost all recorders.

Lei us now suppose that the tape is passing
the recording head at a constant speed and that
‘an -audio signal is applied to the input of the
recording amplifier, and also that the signal can
be varied in frequency from the very low end
of the spectrum into the very high end at a con-
stant level.

Characteristic

This means that, irrespective of frequency, the
signal current in the recording head will always
be the same. The general set-up with frequency
characteristics is given in Fig. 6. Here the signal
source is produced by an audio generator, and
if this test is ever performed it is most important
to ensure that the signal level from the generator
remains the same as the frequency is altered.

(Continued from page 1145 of the April issue)

Now, if a recording is made at various fre-
quencies over the audio spectrum from, say, about
40c/s to 10,000c/s, and the recording is played
back again through a replay amplifier with a per-
fectly flat frequency response with some means of
monitoring the output in terms of level, a rather
unusual effect will be observed.

Top and Bass Cut

From below 2,000c/s or thereabouts the out-
put will fall at the rate of about 6dB per octave.
Maximum output will occur at about 2,000c/s
(depending on the tape speed), and the oiitput
will again fall at higher frequencies. The set-up
for observing this effect is shown in Fig. 7 (a)
and the resulting recording/replay response is
shown in Fig. 7 (b).

The bass cut occurs because the rate of change
of magnetic flux at the replay head decreases with
decrease of frequency. It should be remembered,
of course, that the replay head is rather like a
dynamo, the output of which increases with in-
crease in speed of the rotor. The dynamo gives
an output which is approximately proportional to
the rate of change of magnetic flux, which is
caused by the rotor revolving.

\Take—up
\ spool
/

Constant
current

Frequency —»

Recording
amplifier

T Flat response

Frequency ~—»

Constant

Audlo output

generator

Frequency —»

Fig. 6—The arrangement of tape recorder, amplifier
and audio signal generator for producing a constant-
current recording over the audio-frequency spectrum.
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The rate of change of magnetic flux at the
replay head is, of course, a function of the fre-
quency of the recorded sound. The higher the
frequency, the greater the rate of change of flux
and the greater the output voltage from the replay
head winding. Thus, the output goes on increas-
ing at the consistent rate of 6dB per octave of
frequency increase until it reaches a peak.

Gap Width

The output then starts falling very rapidly for
an entirely different reason. Actually, there is more
than one reason for this. One is inherent to the
recording process in that the very short “ mag-
nets ” which are produced on the tape at high
frequency tend to demagnetise themselves, which
happens normally with very short magnets.
Another reason has something to do with the
gap size of the replay head—the smaller the gap,
the better the high-frequency response. This is
because a very small gap is shorter than the
very small magnets impressed upon the tape at

Take—up
spool

Playback |
head

Tape recorded
as in Fig. 6 §
Output

] meter
1 : Playback @
% Flat response - amplifier

. 9
5L
o C Avl'l'A'A'A N k

TN TR T T U S S Lees

Frequency —»
Fig. 7(a)
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and 30in./sec while the home recordist usually has
to make do with a top speed of 74in./sec. This
should not be taken to mean that high-quality
recording cannot be made at the lower speeds.
Indeed, with recent improvements in tape, gap
dimensions and equalisation, recordings containing
frequencies up to about 10,000c/s are possible
at 74in./sec. The very low speeds, however, are
essentially unsuitable for recording high-quality
music and are used mainly for speech and dicta-
tion purposes.

Constant-Current Recording

In most domestic-type recorders the replay out-
put valve is often also employed as the re-
cording amplifier valve, and a circuit after the
style of that shown in Fig. 8 is often evolved.
Here V1 is the replay output valve with T1 as
the output transformer. On “replay”, switch S1
connects the loudspeaker across the secondary of
the transformer in the ordinary way. A further
switch usually at point “X” on the diagram, dis-
connects the record/replay head from the output
valve and connects it in place across the input of

+20
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: ]
~
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a
[e]

&
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Relative output (decibels)
1 i
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Fig. 7(b)

100

-
o

If a tape, recorded as shown in Fig. 6, were replayed as shown at 7(a), and the output monitored on an
output meter, a graph of relative output against frequency would appear as shown at 7(b).

high frequencies, whereas a gap of larger dimen-
sions may approach the size of the recorded
magnets and thus give very little or zero output
as the frequency is raised.

Other reasons are related to the “coercivity ™
of the tape and the speed of the tape past the
recording and replay heads. Tape coercivity is a
measure of the ability of the tape to resist
demagnetisation, so a tape of relatively high
coercivity is likely to result in an improvement
in high-frequency response, owing to the reduced
risk of demagnetisation of the higher frequency
magnets. Most modern tapes have a fairly high
coercivity value.

Recording Speed

Speed is most important so far as the high-
frequency performance is concerned. Far better
recordings can be made at a tape speed of
15in./sec than at, for instance, 3%in./sec or lower.
Professional recordists use tape speeds of 15in./sec

iitin .

the replay amplifier. The output stage then works
in the normal manner, its signal being received at
the control grid. i

On “‘record”, however, S1 connects the load
resistor R2 across the secondary of the output
transformer and the recording head is connected
to the network comprising C1 and R1. The loud-
speaker, of course, is also disconnected by St.
Bias is applied to the recording head through R3
and C2. Now, when the recording signal is applied
to the control grid of V1, a fairly high peak
A.F. voltage occurs across the primary of TI.
The output stage is loaded by R2 so there is
no possibility of damage to the output valve or
the output transformer.

Varying Impedance

The recording head contains mostly inductance
due tb its winding, plus a little resistance. It
will thus have an impedance value which increases
with increase of frequency of the signal applied
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from the output stage. A typical high impedance
recording head may have an inductance in the
region of 0-8H. Excluding winding resistance, this
would give an impedance of 500¢} at 100c/s and
50,0002 at 10,000c/s,

Signal to HI+
recording level .
‘indicator o L playback
S —
AN record
5
D -
-
R 1 Ls
470k O-O1uF V1

Recording ——-—
head Recording signal
input
R3
10k |
c2

TaoopF
Chassis ) -
To bias oscillator

VA

Fig. 8—A circuit diagram giving the essential
elements for constant-current recording,

However, since this is fed over such a range
of frequencies via a high wvalue resistor RI
(470k), the varying impedance is almost totally
swamped by the resistor, and so far as the signal
source of the anode is concerned, there is a
total impedance variation of only 470,500 to
520,000Q, representing the very small ratio of
about 1-2:1. Without R1 there would be a varia-
tion of 500 to 50,0002, which represents a ratio
of 100:1.

Clearly, then, the source provides an almost
constant current into the recording head network.
What really happens, of course, is that the volrage
across the recording head rises with frequency
(as the impedance rises), but because the impe-
dance rises at the same time, the current remains
con&tant,

Series Resistor Value

The value of R1 is selected to suit the impedance
of the recording head, and when it becomes neces-
sary to replace this component, one of equal
resistance must be used. If the resistor increases
in value, the constant current function will not
be destroyed, but the current in the head will
be decreased and under-recording will result.

A decrease in value will upset the constant
current characteristics and will probably cause
over-recording at the lower frequencies. The bias
may also be disturbed. since some of the bias
signal will be shunted by the relatively low
impedance of the source (i.e., valve anode circuit).

Capacitor CI in the network is essentially to
block D.C. However, its impedance increases with
increase in frequency and thus tends to reduce
the recording level "a little towards the high-
frequency end of the audio spectrum. This is not

May, 1962

A}
unduly troublesome, for, in effect, this is the same
as giving a little bass boost to the recording, and
some circuits may require this.

On the other hand, it may be necessary to
provide a little more recording current at the
higher frequencies to cothpensate for some of the
high-frequency losses occurring in the overall
system. This is sometimes accomplished.by con-
necting a capacitor of suitable value atross the
recording head feed resistor, as shown by the
broken line in Fig, 8, B

MERCURY SIX

(Continued from page 51)
L.W. Band

Put the switch in the L.W. position (towards the
right in Fig. 3) and tune in the Light Programme
on 1500m. Adjust TC2 until this station falls at
roughly the centre of the band. Adjust TC3 for
best volume.

It should then be possible to receive some over-
seas long wave transmissions. Choose one near
the low wavelength end of the band (tuning con-
denser open) and re-adjust TC2 and TC3 as neces-
sary. for best volume.

Then, locate a station towards the high wave-
length end of the band, and move the long wave
section of the aerial along the rod, for best volume.

These stages can be repeated as necessary, to
bring about any final improvement.

.

Important Notes

The alignment procedure may seem very difficult,
but in practice it is not generally so. Remember
that an insulated tool, as described, must be used.
If all wiring is correct, local stations should usually
be heard at reasonable volume almost at once.
This gives a signal for initial tests. Deal with the
circuits in the order given—I.F. stages, medium
waves, then long waves.

With a meter connected as described. the “no
signal  current will probably be around 7mA or
8mA, but may be a little outside these limits. If
the current is much under 6mA, and the speech
and music sound distorted, R18 is probably too
low in value for the transistors used. This would
be possible if a different pair from those men-
tioned were fitted.

The extent to which the meter reading rises will
depend on the volume. and will be around 10mA
to 15mA for average purpose, but may be up to
25mA or more for maximum volume. If R18 is too
high in value, current peaks will be much heavier
than necessary.

Cabinet Fitting

The receiver is inserted from behind. with the
control wheels projecting through the slots. Adjust
the position of the receiver until the wheels can
turn correctly, then screw the receiver in place.
This is done by passing four countersunk screws
through the holes in the cabinet front, and driving
them into the hardboard.

To hold the battery in position, thread a piece of
fairly stout elastic through two holes in the
panel. This will take either the square type of
9V transistor battery, or the slightly smaller round
9V type of battery,

i ik
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Easy - to - build kit - sets of

Mode! SB-I0U.
most AM transmitters.
3 w. R.F.
10 w. output.
40, 20,
LSB or DSB ...

AMATEUR TRANSMITTER. Model DX-40U.
Self-contained. 80-10 m. Power input 75 w. C.W.,
60 w. peak, C.C. phone. Ou:pu: 40 w. to aerial.

Provision for V.F.O. . £32.10.0
YAR. FREGQ. OSCILLATOR. Model VF-tU.
Calibrated 160-10 m. fundamentals 160-40 m. Ideal

DX-40U and similar transmitters ... £11.2.0
R.F. SIGNAL GENERATOR. Model RF-1U.

Gives accurate source of R.F. up to 100 Mc/s on
fundamentals and 200 Mc/s on *harmonics. Up to
100 mV output on all bands £11.18.0
AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s-100 kc/s. switch selected. Distortion less than

0.1%. 10 v. sine wave ou:pu: metered in volts and
dB's .. . £19.19.6
VALVE VOLTMETER. Model V-TA. Measures

volts to 1,500 (D.C. and RMS) and 4,000 pk to pk.
Res. O.IQ-I.OOO M(). D.C. input impeded. (| MQ.
With test prods, leads and standardising battery.
£13.0.0

PORTABLE SERVICE OSCILLOSCOPE. Model
OS-1. Compact portable scope ideal for servicing and
general work. Y amplifier sensitivity 10 mV/em;
response. 3 dB 10 c/s-2.5 Mc/s. Time base 15 c/s-
150 ke/s. Printed circuits. Case 73 x 43 x 124in. long.
Wt. only 104 Ib. . £19.10.0
Sin. OSCILLOSCOPE. Model O- I2U Wide-
band amplifiers essential for TV servicing. F.M.
alignment etc. Vertical freq. response 3 c¢/s-5 Mc/s
without extra switching. T/B covers 10 ¢/s-500 kc/s
in 5 ranges 0 e £36.10.0
RES.-CAP. BRIDGE. Model C-3U Measures
capacity |0 1£F-1,000 pF, resistance 100QQ-5Mf1 and
power factor, 5450 v. test voltages. Safety switch.
SINGLE CHANNEL AMPLIFIER. Model MA-12.
10-12 watt Hi-Fi amplifier. Extremely low distortion
and wide frequency range ... o £10.19.6
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-IU. Coverage from
1.8 Mc/s to 250 Mc/s Comple:e set of plug-ln coils
provided oo £10.9.6

TAPE RECORDING/
PLAYBACK AMPLI-
FIER. Model TA-l.
Monaural (TA-IM)
£18.2.6
unit  to
£6.10.0

£23.6.0

Conversion
Stereo

Stereo (TA-IS)

DECKS,
and DECCA ffss

MALVERN

PRACTICAL WIRELESS

SINGLE SIDEBAND ADAPTOR,

May be used with
Less
input power required for
Operation on 80,
15 and 10 m bands on USB,

“PACKAGED DEALS" of Hi-
Fi equipment including TAPE
RECORD PLAYERS
PICK-UPS.

THE

than

£37.6.0

GENERAL COVERAGE
RECEIVER. Model GC-1U.

Fully transistorised, including
4 piezo-electric transfilters.
The very
excellent portable or Fixed

SSU-I

STEREO HEAD PREAMPLI-
FIER USP-I.
tape-head output and low output
pick-ups (e.g. Decca ffss)

35

highest quality at lowest cost

“MOHICAN”

latest and an

Stationreceiverfor
the Amateur and
short-wave listener

AMATEUR TRANSMITTER., Model DX-100U,
Covers all amateur bands. 160-10 m. 150 w. D.C.
input.  Self contained including power supply.
Modulator, V.F.O. (illustration bottom right)

£81.10.0
SHORTWAVE TRANSISTOR PORTABLE.
Model RSW-I. Two short bands, trawler and
medium o . £22,10.0
6-TRANSISTOR PORTABLE. Model U XR-I.
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-}08 Mc/s.
Tuning Unit (FMT-4U) with 10.7 Mc/s LF. output
(£3.5.0 inc. P.T.) I.LF. Amplifier (FMA.4U) complete
with cabinet and valves (£11.11.0). Total £14.16.0.

6-W STEREO AMPLIFIER. Model $-33. 3 w/chl.
inputs for radioftape and gram., Stereao or Mono,
ganged controls. Sensitivity 200 mV., ... £12.8.6

HI-FI 16W STEREO AMPLIFIER. Model S-88.
20 mV basic sensitivity (4 mVY model available, 7/6
extra). Ganged controls. Stereo/Mono gram., radio
and tape recorder inputs. Push-button selection.
Two-tone grey metal cabinet e £26.12.6

TRANSCRIPTION RECORD PLAYER. Model
GL-58. Goldring—Lenco four speed unit. G.60
pick-up arm and infinitely variable speed adjustment
between 33 and 80 r.p.m. with fixed speed at 16 r.p.m.
Balanced turntablie (33 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.... oo o o oo . £10,17.6

“COTSWOLD” HI-FI SPEAKER SYSTEM.
Acoustically designed enclosure “in the white”.
26 x 23 x 15¢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. ao (LKA

COMPLETE MATCHED STEREO OUTFIT.
Includes record player, $-33 amplifier and twin SSU-1
speaker systems. (Pedestal speaker legs optional
£2.2.0) 00 oo s =0 £44.9.4
STEREO CONTROL UNIT USC-l. Luxury
model with press-button inputs to suit any pick-up or
tuner and most tape-
heads. Output 1.3 v,
R.M.S. per channel.
Printed circuit construc-
tion .. £18.18.6

GC-lU

... £38.15.0

Ideal for boosting

£6.17.6

Deferred Terms available on orders over £10

Prices include free delivery UK

Please send me FREE CATALOGUE (Yes/NO)—e—.

Full details of model(s).

NAME

I
I
I
I ApDress
I
L

o - —— - o — - =

pws. |

- 'DAYSTROM LTD.

! Dept. P.W.5, GLOUCESTER, ENGLAND

I A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS
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I DUKE & CO. (London) Lid. SXsrron s

Stamp for Free List iLFord 6001/3
< COMPI.ETE TELEVISIONS :
P17 in. £11.10.0 14 in. £7.10.0 ¢

Y% Ex Rental and repossessed
p  Televisions.

’ v Tube guaranteed 12
months.

} Y% Valves, Components and
chassis guaranteed 3
months.

Y% ITA/BBC. Any two selec-
» ted Channels,

} % Maintained to Rental standards.

} Y% Demonstrations daily—I10 a.m. to § p.m.
(Thursdays [0 a.m. to | p.m.)

vV

Personal Collection advised, special delivery by arrangement,
B.R.S. (Ins., Carr. on quotatlon)

17 inch 19. Gns.

Limitad stock. Current rental models, 12 months’ ‘l
guarantee Tube, valves, chassis. Fringe models available on “
request.

Personal collection advised or delivery by arrangement. 4

>

b

b

>

4

> 4
> TV TUBES 4
} 12 months’ Guarantee ‘
>

>

>

&1

>

>

>

P Y VYV VOVY VYV VN

2 in. ... ...9916¢
_ 17 in. ... ... 907-1
extra withoyt old IS, |4, |2 in. 70’-4

bowl refundable if same
recenved within |4 days. Insurance and Carriage 15/6
- O e B G G DED GEE T R G G S G S SN s . ‘

14 in. TUBES 35
36-24 and 14KP4 I -

Sa!vage purchase of Rental replacement stocks. Carriage 5/-

} I;/ 9 ELLI§TII,CEAQIP$IEIEA‘TSURE 16/ 9

Brand new slot type. 8 x 3in, A 1.
}and7x4|n P & P. 209 Brand new 3in. P. & P, |

> RECORD PLAYER CABINET
P “PEITE” 29/9

} Portable cabinet in smart two-
tone colours, Ideal for transistor
Portable. Size 12 x 10} x 6in.

} Light and easy to carry. Insurance
and Carriage 5/-,

A

DAL SLLAL

» % SALVAGE GUARANTEED <%

9d. Each 78 Do
b 6AL5 6AM6 6D1, 6D2, 6F12, 6F13, 6F14, 8FJ.5 8D3, D77, Dl52.
\’ DDs, EB91 ECC31, ECC34, EF91, UB41, UF42, 277,

1/9 E 17/6 Doz,
) 8F1, GLl 6K7, 6P25, 6P28, 10D1, 1625, B36, EB41, EL32, KTSGC.,
KTWbl NMZ. U22 U31, U35, UAF42 UBF80, W76, W77
2/9 30/ Doz,
GABB 6L18 10F1, 10P13, 20D1, 203, EBCB0, ECLS80, EF80, EF92,
EYSI KT36 N145, LN152 PL33, UCH42 U151,
5/9 80/- Doz,
6\’6 12Q7 15A6, 16A5, 1773, 10Y3, F‘L'33 EL41, EL42, KT63,

PL820, PY80, PY81, PY82, P230, Ul54
Postage: 1-71!..‘6-1/6. 12-2/6.

’AAAAAAAAAAAAALAAAAA

LAAAAAAAAAAAAAAAA‘.AA

3 TRANSISTOR RADIO P";ssz)

TOTAL BUILDING

7O/= prae

Y% Pre-assembled circuit
board, ensuring easy con-
struction. % FullMedium
Wave coverage.  Att-
ractive case, 5f x 3 x 3.

Y All components including Transistors are brand new
and direct from manufacturer. J Ferrite Rod Aerial Coil,
no external aerial or earth required. Y 2} High flux speaker
direct from manufacturer. After Sales Service: Send Is. 6d.
for instructions, circuit, and price list,

6 STAGE TRANSISTOR POCKET PORTABLE
Can be built for £4.19.6 p.p. 25, 6d.

Y Completely self cone
tained, no aerial or
earth required. ¥ Push-
Pull  output. 250
Milliwaces, % 3in. High 3
Flux speaker. ¥ Pre-
assembled circuit board
with simple instruc-
tions ensuring easy con-
struction. Y High Q
Ferrite Rod aerial.
Y% Aftersalesservice.
Can be supplied with
long wave, 6s, extra. Full instructions,
Price list Is. éd. (Free with order).

MINISETS LTD., HATHERLEY MEWS,
LONDON, E.IT. : Phone: COP 3825

“There is no Virtue
without Courage—

No Reward without
Labour”

Not simply a school motto but at
B.N.R.S. a creed and a way of life.
We owe to it all we have and are.
If you are prepared to make it your
motto and live up to it, we can
help you get to the top. It will take
time, it will take effort, it will take
courage, and as if this were not
enough, YOU WILL ACTUALLY BE
CHARGED FEES!

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

Mr. J. SYKES
(MLEE., M. Brit. LR.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.
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FAULTS IN VHF/F.M.

RECEIVERS

(Continued from page 1050 of the March issue)

U,
NLIKE their valve counterparts, tran-
sistorised A.M./F.M. receivers usually feature two
stages arranged exclusively for the amplification
of the LF. signals. This means that when the set
is switched to “ F.M.” there are three stages of
1.F. amplification, since the A.M. mixer then
operates as an extra stage. It will be recalled that
such switching was dealt with in Part 5 of this
series (in the March issue), and that the circuit in
Fig. 13 dealt with the A.M. frequency changer
(I.F. amplifier on F.M.) and the first L.F. stage.
Fig. 11 in Part 4 (February issue) showed the
transistorised VHF/F.M. tuner; Fig. 15 of this
months article, gives the final L[.F. detector and
A.F. stages of a typical set, so the complete circuit
of the receiver can be formed by joining together
the sections of Figs. 11, 13, and 15.

6—TRANSISTOR DETECTOR
AND A.F. STAGES

’ By G. J. King

a replacement is of identical type. A tramsistor
with a lower frequency cut-off would very much
impair the overall gain on F.M., while one of
different characteristics, although possessing the
required frequency performance, might upset the
I.F. tuning and neutralising.

Common I.F. Stage

Tr5 of Fig. 15 is the L.F. amplifier which is
common to both F.M. and A.M. It is fed from the
series-connected IF. transformers at the base. and
is loaded at the collector by the primaries of the
ratio detector transformer (for F.M.) and the final
A.M. LF. transformer. The base is stabilised by
the potential-divider R1/R2, and R3 is the emitter
resistor. A small amount of degenerative feed-
back is applied between emitter and base by the
capacitive-divider C1 and C2.

—ve
Ratio 0901:7-1- =) ﬁ Output
R1 detector uF C13 transformer
82k transformer D2 o 1200 |, oy}
< e ] 3 500, i
OA79 R71k sv?utch g pF output 24 tr?ngmyoei"r;ner
socket
P (0 2 \ g /
470 =z = RIS
L 98 S e 27k
T 10k Jen z o
0047 1 g
jia
oS —H é:
...... P Tr6 7 Tr9
T s ocr ocap ) s
1200pF.I_2°2kl J./ H1=
. \ F |'{] )
i t o Si2| =
D4 T =
oo oshe [ LE TR
o1 z X
ATS: ~ A //x, E E R17 =
2 Findl_ | - I R6 R12" % R0 =
Os047pF AMIFT 10K 30k = = 247k
& < B =5
= &3 E: PG N ==C17 =
gnz Zr3 R5Z = ok = z +heo =
c3 108K 28200 8e2k ZRa ~Co VO’gm? RI4Z 2Rr18 uF
1200,,;"‘ z ER Ziok | [o-OpF [Control sk £56Q
| ] it 1 +ve

Ca c5
AM. AGC 105F ST OCipF

Fig. 15—The final I.F. detector and A.F. stages of the Perdio (model 95) A.M.[F.M. receiver.

At this stage it should be noted that while a
large percentage of transistor VHF/F.M. sets adopt
the framework described in the last three articles,
a smaller number use two separate [.F. channels—
one for A.M. and the other for F.M. Apart from
the composite I.F. stages, however, the operation
of the various stages is almost identical to that of
those already described.

Stages which are required to amplify the F.M.
I.F. use transistors which provide a worthwhile
gain at the F.M. LF. of 10:7Mc/s. The Mullard
AF116 is a transistor popular for this position. and
it is important to ensure that the transistor used as

A little of the L.F. at the secondary of the F.M.
I.F. transformer is rectified by diode D1 and fed
back through R3 to the VHF tuner R.F. base
circuit. This gives a form of F.M. AGC and
prevents the 1.F. amplifier from being overloaded
by strong F.M. signals.

A.M, Detector

When the L.F. stages are carrying A.M. signals,
the amplified A.M. LF. is developed across the
primary of the final A.M. L.F. transformer, induced
into the secondary and thus applied to the A.M.
detector diode D4. The audio signal is developed
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across the load resistor R4. Across this load also
occurs a direct voltage of a strength depending on
the amplitude of the I.F. signal, and this voltage
is used as AGC on the LF. stage preceding Tr5
(see Fig. 13, March issue) on A.M. only.

Condenser C5 removes spurious 1.F. signal at the
load, and further filtering is provided by R6 and
C6. The audio output is then fed to the A.M./
F.M. change-over switch S12, and from there it
1s fed to the volume control.

Ratio Detector

When the set is switched to “ F.M.”, the F.M.
LF. signal is developed across the primary of the
ratio detector transformer (10-7Mc/s), induced into
the tapped secondary and applied to the ratio
detector D2 and D3, The load is R9 and the
*“ stabilising capacitor ” is C8. This combination
gives a fairly long time-constant and thus makes
the detector insensitive to A.M. interference. A
constant direct voltage occurs across R9/C8 of a
strength dependent on the amplitude of the F.M.

_LF. signal.

The audio load of the ratio detector is C10, and
the F.M.-derived audio output is fed to the other
terminal on S12 through R11, which, in association
with Cl1, provides de-emphasxs to balance the pre-
emphasis applied at the F.M. station.

The low value resistor R10 limits the currents in
the diodes on strong signals and in this way
prevents the diodes falling too much out of
balance, which might otherwise happen with a
consequent impairment of A.M. limiting on very
strong F.M. signals.

Resistors R7 and R8 in the diode circuit act as
a resistive “ swamp ” and thus mask the differences
in forward resistances of the two diodes. Without
these components, it would be difficult to balance
the ratio detector, but in some sets a variable
resistor is used in one diode circuit, and the idea
is to adjust this for minimum output when an A.M.
signal is injected into the tuner or LF. stages. C9
is really in parallel with the load and stabilising
capacitor, and its purpose is to remove any LF.
signals which may be present at this point.

The Audio Stages

Clearly, then, either the A.M. or F.M. audio
signal is present across the volume control. With
the set under discussion, this audio signal is taken
to an output socket through the isolating capacitor
C12. This is useful for the signal is of very good
quality at this point and may thus be used for
applying to the “radio input” of a tape recorder
or hi-fi amplifier as a signal source.

Fixed tone control (for the best equalising) is
provided by C13, and additional “top-cut™ can
be switched in by the * tone control ” switch. This
simply puts an extra capacitor in parallel with the
fixed tone control capacitor.

The audio output from across the volume con-
trol is fed to the base of the first A.F. transistor
(Tr6) through R12 and C15. Tr6 works in fairly
conventional common emitter mode. with R13 as
the collector load and R15 as the emitter resistor.
However, the collector is direct-coupled to the
base of the “driver” transistor Tr7 and. likewise,
the base circuit of the push-pull pair (Tr8 and Tr9)
is direct coupled to the cmitter circuit of Tr7.
With all the audio transistors coupled in this
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manner. a means is provided whereby adjustment
to the base current of Tr6 gives corresponding
changes in the static conditions of the remaining
transistors. Moreover, improved thermal stabilis-
ing also results.

Bias for Tré

It will be seen that the base of Tr6 is not con-
nected to a conventional resistive potential-
divider, but instead is biased from the P.D. across
the ‘“adjust bias” pre-set R15, via R16. The

Cross—over distortion

Overload distortion

(=) (b) (¢

Fig. 16—The waveform (o) shows overload and

crossover distortion. The input signal should be

reduced to clear the overload distortion (b), and the

“adjust bias’’ pre-set should be set to eliminate
crossover distortion (c).

voltage across R15 is given partly by the emitter
current of Tr7 and partly by the voltage drop
across the emitter resistors of Tr7—R17 and R18.
Now, when RI15 is adjusted. there occurs a
change in Tré collector current, which is reflected
into Tr7 as a change in base current. This changes
the voltage drop across Tr7 emitter resistors, and
as the voltage here is partly responsible for the
base current of Tr6, a very efficient stabilising
effect results, as may be required to stabilise the
effects of temperature change of the transistors.
The change of potential at the junction of R17/
R18 is reflected into the base circuit of Tr8 and
Tr9 as a change of base current. This is useful
because now R15 may be used initially to set the
operating point of the push-pull pair. This is
accomphished by feeding a 2kc/s sine wave signal
into the A.F. output socket and monitoring the
output on an oscilloscope connected across the
loudspeaker terminals. A milliameter is also con-
nected in series with the batlery positive lead.

Adjustment

The audio output from the generator should be
adjusted in level to avoid overload distortion and
R 15 should then be adjusted to eliminate cross-over
distortion of the output stage. There may be two
points over the range of R15 where the latter
occurs. but the point finally chosen should be that
where the total receiver current does not exceed
15mA.

In Fig. 16 is shown a series of waveforms which
may be obtained; (a) shows overload distortion
accompanied by crossover distortion; (b) shows
crossover distortion only: and (c) shows the sine
wave which should result when R15 is correctly
adjusted, and which should be almost a replica of
the input waveform.

(Continued on page 62)
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SPECIAL BARGAIN OFFER !
RECORD PLAYER KITS

AUTO CHANGER KIT—Comprising three
Units, Contemporary styled Cabinet—
2 valve. 2 watt amp. and 7 x 4in. quality
sPeaker. Variable tone and Volume Con-
trols with feedback circuit and B.S.R. 4-
speed 12 Record Mixer, Auto Changer Unit

BARGAIN PrICE  £12.108. only

Cabinet Size: 17 x 14} x 8} ins. Carr. 7/6.
SINGLE PLAYER KIT—Similar spec. to
Autochanger Kit except Player is 4-speed
T.U.9. Single Record Plaver Unit.

Attractlve Contemporary Styled Cabinet.
Size: 13} x 13 x 6 ins. with splendid volume

Valve line-up:
ELB4 EMS8I

Tuuing wmeert with

very high standard.

operation,

Aligned

EZ80.

Thres Waveband and Switched Gram position. Med. 200-500 m.,
Long 1,000-2,000 m.,

Awm/FM LF transiormers,
tuning all coils. Latest cireuitry including AVC and Neg. Feed.
back. Three watt output. Sensitivity and reproduction are of a

illuminated glass dial 114 x 3jin. Vertical pointer. Horlzontal
station pames. Goid on brown background. A.C. 200/250 v,

Three ohm P.M. speaker only required. R d q
10in. Rola (Heavy Duty), 80/,

7 VALVE AM/FM RADIOGRAM CHASSIS

ECC85 ECH8I EF89 EHBCE0

VHF/FM 88-85 Mc/s. Philips Continental
permability tuning oo FM and combined
4680 Ke/s and 10.7 Mc/e. Dust core

Chassis size 134 x 64in. Height 7§in. Edge

and tested ready for use

£13.10.0 Carr. & ins., 7/6.

Complete with 4 Knobs—walnut or ivory to choice. Indoor M Aerls.l 3/8 extra,

uality

P
Rin. Rola or Elac

(heav‘y duty), 25/-, p. & p. 2/-.

and reproduction.
BARGAIN PRICE  £8.19.6 ony
Carr. 5/-
ALL UNITS READY WIRED, SIMPLE
SCREWDRIVER ASSEMBLY ONLY

FULL SATl QF ACT]OV—RLFUND
ANTEE

BARGAINS 4-SPEED PLAYER UNITS

Single Players Carr. 3/6

Auto-Changers
Colluro ''C 60**
B.S.R. (UA14) £7.1
Garrard ‘*Auto-slim” £8. 12 8
Garrard Model ‘A’ Transcrip-

Carr. 5/-
£6.18.6 £7

J=-
79/6

JASON FM TUNER UNITS
Deslgner~approved kits of

arts:

I"‘\l T1, 5 gns, 4 valves, 20/-.
l I‘ £7. 5 valves, 37/6.
V MERCURY 10 gns.
gnz £13.19.6. 4 valves,

f 5 2/6.
Send for leaﬂet Full details—3d. stamp. E.M.IL. Junior 89/8 tionUnit, £18.19.6, carr.7/6 35“)‘;‘ Jé?so,ghFDhHANDE
<, 2/6. r. Alignmen
“6 plus 1” TRANSISTOR RADIO KIT REGORD Servicé 7/6. P. & P. 9/&
— UNBEATABLE VALUE — TYGAN FRET (contemp. pat.)
Mfrs. Surptus Bargain Offer—Further kit supplies now avail- PLAYER 12 x 12in. 2/~ 12 x 18in. 3/-,
ablle Igrtliglnal purchases %‘tms poﬂlélar kit were rapidly sold out. 12 x 241n. 4/-, 18 x 24in. 6/-, ete.
This s a modern, sensitive quality
circuit Recetver Unit with all the CABINETS Speaker Fret — Expa.nded
latest features. Six B.V.A. Transis- bronze anodised metal 8x8
tors and 1 Diode. Printed Circuit, 2/3, 12 x 8in, 3/-, 12 x 12in. 4/6
Med. and Long Waves, Ferrite Aerial, Cabinet 12 x 16in. 6/-, 24 x 12in. /=,
Car Radio Coupling Coil, iw Push- Price 36 x 12in. 13/6, etc., etc.
Pull output into 3 ohm Speaker,
attractive Gilt Dial and Slow Motion £3.3.0 Eleotrolytios Al Trpes, New Stock
Tuning, etc. Size approx. 8 x 2iin. TUBULAR CAN TYPES
Cabinet size 9 x 54 x 3}in. Carr. & 2525V 1/9 | 8+-8/450V  4/8
COMPONENT KIT Ins. 5/-. 50;128 /9 3:1%«73%‘7 5//;
AIN 50/00 2/- | 324 4
incl. 6 transistors ELYE £6 I 9 6Carr. 100/25V 2/- | 50+450/350V 6/6
‘ PRICE ° ° 2/6 Contempiorary styl&:, rexlg;go;%rﬁg 81450V 2/3 | 60+2507
7 x 3in. speaker Two-tone Cabinets I 3dd.L ﬁtam;; (01[;: fulé cabi}lg:tdonh m%t!tilee lx;cd 13} x ht. }g/_':_g%‘;mv g;g wé?fgoo/ 12/8
! 5 etalls, circult an B‘in fitted with all accessories 324 32/450V 275V
156 carr. 168 25/- carr. 216 instructions 1/6 Incliiaing pafiie board and anodised 7 @Bl @ 22/
metal {ret. Space available for all TRANSISTOR
RECORDING TAPE—Special Offer modern amplifiers and_autochan- COMPONENTS
Famous American Cofumbia (CBS) Premier Quality Tape at ﬁ;ﬁntfgg‘bouﬁcﬁ x 13in. supplied.
NEW REDUCED PRICES. A genuine recommended Quality Midget I F. s—465 Kofs,
Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted 2.VALVE 2-WATT AMPLIFIER 9/161n.

with leader and stop folls.

andard Long Play Double Play
5in, 600ft. 15/~ 900ft. 18/6 1,200{t 31/6
5n. 900ft. 17/6 1,200ft. 22/8 1,800ft. 39/6
71n. e t. 21/- 1.800ft, 32/6 2,4001t. 47/6

. & P, per reel 1/-, 6d. on each addmona] reel.
SPE(‘IAL BARGAIN 3in, mfrs. Tape 225ft. 5/6. P. & P. 6d.
Plastic Tape Reels .. 3in. 26, 5in. 3/- 5!in. 3/3, 7in. 3/6

BSR TAPE RECORDER
KIT £16 10s.

Latest 5-valve circult based on
Mullard’s design. Magic eye and tone
controls. Printed Circuit. Radlo and
Mike inputs. A sensitive, quality
recorder at special Unit Kit prices.
Ampli. Kit 90/- l BSBTMON%RD%CK

4 Valves 37/8
Power Pack 38/6 £8.10.0
Send 3d. stamp for full detafls. Hand-

Twin stage ECL82 with vol. and neg.
feedback Tone control. A.C. 200/
250 v, with knobs, etc., ready wired
to fit 1z;bove cabinet. £2.17.6.

b . 1/6.
6in. Spkr. & Trans.. 22/-. P. & P. 2/-.
Condensers—Silver Mica. All

values, 2pF to 1,000pF, 6d. each.
Ceramics Tul

575pF-5, OOOpF 1/8. Resistors—
Full Range 10 ohms-10 meg-
ohms 20% % and {W 3d., iW 5d.
(Midget type modern rating)
1W 8d., 2W 8d. Hi-Stab 10%

Osc. COll—M/W 9/16in. die. 5/3
Osc. Coil=M. & L. 9
Midgct Drive Trans. 3.5:1 6/9
Mldget O/Put Trans, P.P. to-
3 ohms, 6/9.
Ferrite “Aerial M. & L.W., Car
aerial coil, 8/3.
L] Condensers—Midget
Type 1 mid- 50mf ea. 1/8.
100 mfd, 2/-; 12V w.
Cundensers—.Olmfd to wmfd.
Bd.: .05mfd, L 15 .25
1/3; .5 mfd, 1/6.
Tuning Condensers—JB''00"
208 pF +176pF with Trimmers,
10/8. Ditto less Trimmers,
built-in slow motion. 10/8.
Speakers P.M.—2jin. E.M.1.
3 ohms 17/ 7 x 4in. Plessey
35 ohms, 23/6.
Ear Plug Phones—Min. Con-
tinental type. 3ft. lead, lack

iW 5d. W 7d. 5% W od plug and socket. High Imp, 8/-,
book. circuit and instructions 2/6. 1% W 1/6. - Low Imp. /8.
ENAMELLED COPPER TRANSISTOR BARGAINS
WIRE—}Ib, 15, - Volume Controls-—5K-2 Mcg- New All
222-288. ! 3/'1:'ee 30134s0g2?g %ﬂg' o)?ms. 3in. Spindles Morgan- Boxed VALV ES Guaranteed Brand New—BVA 1st Grade
Other gauges guoted for. ite Midget Type. 1iin, diam. 114 /-1 ECC83 8/- | PCC84  0/6 0C44 10/8 T4 /6
Speakers P.M.—3 ohms 2in. |Guar. 1 year. LOG_or LIN IRG  %/6  ECLs? 10/6 | PCFso g6 QC45 9/6 GET114 6/6
Elac. 17/6. 3iin. Goodmans 18/8. |ratios less Sw, 3/-. DP. 8w, 185 778 | ECLso 1076 | pcLss 12/8 OC8L 718 0C72 8
5in. Rola 17/6. 6in. Elac 18/8. [4/3. Twin Stereo less Sw. At %76 | E¥so 8/~ | PCL84 1276 2/0C81 15/8 [ol0y() 5/8
7 x 4in. Goodmans, 18/6. 8in. |6/6. DP Sw. 8/- UV4e 76 EFSe 128 | PLEL 1g/e XA102  10/- 0ocTl 8/-
Rola 20/~ 10in. R. X A. 25/-. DAF9s o | Eled 8/6 | PLsz 9 XAl /6 CT8 /8
10 x 6in, Goodmans 25/~ E-M.I.  wW/W Resistors 25 ohms Dres 9/-| EYsl 9/6 | PLsa 1o XBI0S 78 GEX3t 219
Tweeter 20/6. K sW 1A 10w 16 T 2le  bies o/~ | Evss 10/- | PY32 12/8 XC 8/8 e
Ersin Multicore Solder 60/40 proseq T/V Pots. W/W 50hms  DLes 9/ | Ez81 _7/6 | PYSL /¢ 873 8/-  oas 2/9
3d. per vard. b, 2/8, etc. _50 K /-, 50 K-2 Meg. (Carbon)  Eccs1 8/- | G#32 12/6 | PYs2 7/6 SB305 Surface Barrler Type
COAX 80 OHM CABLE 3/-. ECccs2 8/- | EM8r  9/6 | U5 12/6 8/8 each. All Post Free,

High grade low loss Cellular
alr spaced Polythene—liin,
diameter.  Stranded cond.
Famous mirs. Now only éd.
per yard, Bargam Prices—
Spoclal Lcngl S

20 9/-. P, &P, 16
P. & P. 2/-.
P, &P /
s 1/- 5 1=
Couplers1/3.0utletBoxes4le.

fend for detailed bargain Hsts, 3d. stam

D
‘We manufacture all types Radio Mains Transf. Chokes, Quallty O/F Trana, cte
Enquiries invited for Bpeclals, Prototypes for small production runs, Quotation

by return.

RAD!O COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath,, Surrey.
THO 2188.
2/3; 5lb., 2{9; 8lb., 3/6.

Wwww americanradiohistorv com

Hours: 9 a.m=8 p.m., 1 p.m.

Wed.,
Terms C.W.0. or C.O.D. Post and Packing up to b Qd., 1., 1/3. 3ib.
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EXPLORE THE WORLD ON THIS T o
I-VALVE SHORT-WAVE RADIO The “BOBETTE

— B.C.S. for MINI-SETS | © Transisrox FoRvaste -

o = STOR PORTA

"'—‘-| e L. 10X Simple to Build. All First Grade
i

Costs All parts available separately. Components.

Wiring diagrams and parts lists supplied free A ;{uly portable transistor radio glving full

wi separ: 16 each item. medium wave reception. Incorporates bin.

35,- th orders or paracely 8 Higdh Flux speaker, push-pull output, first

grade.

P‘.z‘;l_ 15 transistors.
: High-Q fer-
OUR NEW rite  aerial,

Y Receives speech
and music from all over the world,
Cobstruction price includes valve and one coil 5-STAGE
cavering 40-100 metres,
Can be extended to cover 10-100 metrea. POCKET

socket  for
car  aerial,
pre-tagged
circuit
board  for

Can be converted to 2 or 3 valve. easy con-
PUT YOUR FAVOURITE PROGRAMME | TRANSISTOR A e A
ON TAPE with the PORTABLE two-tone e a. X

o R.C.S. IAPE TUNER case, r
operate on all types of Recorder. High Sdi =
impedance output. Variable Medium wave ) PO ‘s iy IV .

tuning. Triple wound BSuper Hi-Q coil.

Chassis and componcnts colour coded, Easily In attractive two-tone contemporary case, with gold E——

constructed from full instruction data and plated speaker grille and attractive dlal. Size only 5} x c i CRXSTAL REchIVIERl for the
layout diagrams. Size 3 x 1% x lin, 3} x 13ins. No aerial or earth requir letel overing mxu'“m rascRbanc.NE deaiiony o
Total Plus sglf contained. Genuine 3in. high flux PM speaker. XP. & P. 1/6. REasily converted to 1-
Building Costs 30,- P. & P.1/6. First grade transistors. Push pull output—250 milli- I2 ,6 translstor or 2-stnt:e transistor receiver.

watts. Volume control with on/off switch.

tuning. Easy assemhly o1 eyeletted circuit board.

Total Building Sockel for personal
The Costs £4.19.6 listening. The
“PlRETTE" P. & P. 2/6, Earpiece 9/~ extra if required. “RENET"E"

TWO TRANSISTOR SET FOUR TRANSISTOR SET

Designed for Personal Listening A highly sensitive receiver using top grade
an amazing little set, with built-in ferrite rod transistors and components, Fully tunable
aerial bringing in medium wave at wonderfui over medium waves. High flux moving coil
volume, 8turdy case. Slze only 1} x 3 x 4in. speaker. Built-in ferrite rod aerial. Bpecially
Fits into the palm of the hand. Drilled designed coila for maximum eignal strength,
chassis colour coded for easy assembly, Two Volume/on/oft control. Earplece socket.
top grade transistors plua diode. Supplied with Eagy to follow building plans. 1deal for the
earpiece, beginner in transistor set construction.

Total Plus Total Plus .
Building Coats 50’ = paro- W Buiding Costs 70, "™ o & P.2/6.  Earpiece 9/- extra if required,

Trade Enauiries R € § PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 Mg

Welcomed

For Radio .. For Records . . For Tape

an MM Chassis

An Armstrong chassis is more than just a radio-
gram chassis. It is a carefully designed com-
bination 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 AM and FM radio and record re-
production. All Armstrong chassis are suitable
for use with a complete tape recorder or with a
tape deck and its associated tape pre-amplifier.
Where a tape deck is used we recommend the
Armstrong Pabo-3 tape pre-amplifier.

JUBILEE Mk. 2 (llustrated) £31.15.0
e emmEEmEmEmEmEmeEEEeEe --I VHEF, with automatic frequency control. Medium and long wave-

Post this coupon or write for catalogue or call at our Showroom 1 bands with ferrite aerial and magic eye tuning. Separate tone controls.
for full demonstration and professional advice on your instal- | Tape record and playback inputs. 8 watts push-pull output.

lation. Open 9-5 including Saturdays. I AF208 £23.15.0
g An AM/FM chassis of 5 watts output covering the VHF and Medium
NAME I bands. Although economically priced, this has the same superior

tinish and components as our more ¢xpensive models.
AM|FM Stereo Chassis are also available.

| ARMSTRONG WIRELESS & TELEVISION Co. Ltd.
PMC y WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213

ADDRESS
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Radio Cooking

IHAVE just heard tran-

that

the miniature
sistorised radio has now reached the realm of
the kitchen—a new cooker which has recently
been introduced has a transistor set built into the

splash plate at the back. The idea apparently is
to provide the house-wife with a radio set to which
she can listen while doing her chores and which
cannot be removed from the kitchen. The loud-
speaker is at the side of the cooker and the set
is insulated against moisture and heat. If this
idea catches on, no doubt we shall see transistor
sets in many other seemingly unlikely places.

Nomenciature

Talking of the transistor radio sets reminds me
that for some time, I have been meaning to put
in a plea for the correct use of the word
‘transistor’ by the lay press. It now seems that
this word no longer means the actual tiny elec-
tronic gadget, but a transistorised radio set.
often hear my non-technical friends talk of buying
a ‘transistor © when they mean a complete set
and not just one of the parts.

I think that non-technical advertising people are
to blame for giving too much prominence to the
transistor side of miniature sets, although I
cannot remember actually seeing an advertisement
in the national press for a ‘Transistor’.

A New Light Bulb

Although sales campaigns for electric light
bulbs are still carrying on, it seems to me that
nothing really new has appeared for some time.
The two most recent developments have been the
introduction of a new shape for the envelope of
the bulb, and the use of an opal type of coating
inside the bulb for the better diffusion of light.
The only other development has been rather
negative—the coiled coil filament, once very
popular, has now been rejected as causing more
rapid failure.

However, now a boost to the common electric
-light bulb appears to be imminent—a new type
has been announced which has two filaments in
one envelope. These two filaments can be
switched on singly or together to give three
degrees of brightness. This procedure varies the
current taken by the bulb to give ratings of 60W,
100W and 160W.

The bulb has a special base cap with three
contacts, but at the time of writing it is believed
that no British manufacturer produces a suitable

BY THERMION

three-contact lampholder. The reason for the
marketing of this new bulb is stated to be the
increased number of imports of American and
Canadian table and floor standard lamps with the
appropriate switched lampholders.

Volumetric Radar

Aircraft speeds continue to increase, and more
and more are in the skies at once; at the same
time, methods of tracking planes must be
improved both in efficiency and speed and ease
of operation. Radar is the answer of course but
until recently it seemed that conventional tech-
niques would not be able to cope indefinitely.
The major limitation arose from the fact that the
plan position and aircraft heights were found on
separate equipments such as a fan beam and
nodding height finder. Thus, to track aircraft
flying at high speeds and rapidly changing heights,
duplication of equipments would be needed,

making the system unwieldy and expensive.

Volumetric radar is now being introduced—a
technique originally designed to meet defence
needs. Basically, the system works by using a
number of radar beams stacked one above the
other. Information of plan position is gained by
adding signals from all the beams. However, an
afrcraft ﬂying at a given height will give a stronger
signal from one or two particular beams and this
can be used to determine the height.

In effect. this method divides the air space
under observation into layers and, by suitable
techniques, one layer at a time can be used for
a plan position display thus reducing the radar
operator’s task. Height finding is also more rapid
and accurate.

How much more informative radar is these
days; let us hope that more and better systems
will be evolved for coping with the increasing
trafic and reduce even further the numbers of
accidents.

‘Cordless’ Telephone Switchboards

Rapidly gaining favour in large firms are
electronic  ‘cordless’ telephone switchboards.
These have a number of advantages over con-
ventional switchboards; for instance, only one
telephone is required at each extension for both
internal and external calls, and local calls may
be dialled direct after dialling a simple code to
obtain a GPO line without the need for the
operator’s services.

Connections are made by the operator simply

by using key switches instead of the more
familiar cords and Jack plugs, and in some
instances, the operator ‘dials” calls simply by

pressing numbered buttons. Another feature is
the attractive appearance of the switchboard and
its small size, and where multiple position boards
must be installed, less space will be taken up,
resulting in more room for the operators.

www.americanradiohistorv.com
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Club News

AMATEUR RADIO SOCIETY OF CHESHAM AND
DISTRICT

Hon. Sec.: Capt. C. G. Stephenson, G3CL}, 21 Lynton Road,
Chesham, Buckinghamshire.

The first R.A.E. course for 1962, which commenced on February
6th, is being supported with enthusiasm by members. Con-
struction and transmitter modification is, at the moment, taking
second place to redecoration which is being carried out by mem-
bers at the society’s headquarters.

BARNSLEY AND DISTRICT AMATEUR RADIO CLUB
Hon. Sec.: P. Carbutt, G2ZAFY, 19 Warner Road, Barnsley,
Yorkshire.

On February 23rd, members attended a lecture given by H. H.
Eyre, on high frequency crystal filters. A sale of members’
surpius equipment was held on March 9th and on the 23rd, J.
Kruse gave a lecture on hi-fi speakers.

Future Events:

April 13th—Workshop practice, by J. Walker.

Aprit 27th—VFQO/CO mixers, by W. Lee.

BRADFORD RADIO SOCIETY
Hon. Sec.: M. T. G, Powell, G3INNO, 28 Gledhaw Avenue,
Roundhay, Leeds 8, Yorkshire.

The meeting on February 27th was taken up by a display of
members’ equipment. On March 13th members attended a
lecture by G3LZW about audio amplifiers.
Meeting was held on March 27th.

Future Events:

April |0th—Spares sale.

April 25th—Field day arrangements.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C, Ward, G2CVYV, § Uplands Avenue, Little-
over, Derby.

The A.G.M. of the society was held on February 7th, when the
new committee of officers was elected. On February, |lth the
G5YY Trophy was competed for, and on l4th a discussion on
reflectors was lead by S. Swindell. The annual dinner and dance
vLas held on February 17th and on the 28th members enjoyed a film
show.

Future Events:

April [lth—Advanced work on two metres, by T. Douglas.

April 29th—Trentham Gardens Mobile rally.

EXETER AMATEUR.RADIO SOCIETY
Hon. Sec.: S. Line, 46 Roseland Crescent, Hearitree, Exeter,
Devon.

At the meeting on February 6th, J. White gave an interesting
talk and demonstration of his top band transmitter/receiver and
his VHF receiver.

The society meets on the first Tuesday of each month and
meetings begin at 8 p.m.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: G. Sunter, 24 Booth Fold, Luddenden Foot,
Halifax, Yorkshire.

On March 6th members heard a talk, given by G3MAX, on the
conversion of surplus. March 20th was a ragchew night and on
April 3rd G3IBN gave some aerial demonstrations.

Future Events: i

April I7th—Ragchew.

May 8th—Life on two metres, by G5YV.

MIDLAND AMATEUR RADIO SOCIETY
Hon. Sec.: G. H. Grayer, GINAQ, 103 Vicarage Road,
West Bromwich, Staffordshire.

The North Midlands Mobile Rally, which is being organised by
this society, will be held at Trentham Gardens, Trentham, on
Sunday, April 29th.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

Recent activities have included a demonstration of tape recorders
given by T. Fawthrop. On March 21st members heard a talk by
G3GJV on his mobile equipment.

Future Event:

April 18th-——Annual General Meeting.

PETERBOROUGH RADIO SOCIETY
Hon. Sec.: D. Byrne, G3KPO, jersey House, Eye, Peter-
borough.

At the February meeting, G3DAF gave a lecture on “Christmas
Island.”” His talk was illustrated with coloured slidesi Arrange-
ments have been made for a rally at Skegness in June.

The Annual General
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REPORTS OF CURRENT ACTIVITIES

PLYMOUTH RADIO CLUB
Hon. Sec.: R. Hooper, 2 Chestnut Road, Peverell, Plymouth,
Devon.

A spares sale was held at the clubroom on March 20th. The
judging for the G5ZT Trophy was carried out on April 3rd.

Future Event:

May 8th—Annual General Meeting.

PRESTON AMATEUR RADIO SOCIETY
Hon. Sec.: W. K. Beazley, 9 Thorngate,
Preston, Lancashire.

The society meets on the second and fourth Tuesdays of each
month and the meetings begin at 7.30 p.m.

On March 13th, W. H. Brown, G3NQX, gave a talk on masts and
towers.

ROYSTON AND DISTRICT RADIO CLUB
Hon. Sec.: H. E. Taynor, GINAH, 103 Cross Lane, Royston,
near Barnsley, Yorkshire.

The club’s newly completed H.F. band transmitter is now
operating on 80, 40 and 20m. VFQ as applied to a top band
transmitter was the subject of the lecture given on February |5th,
and on March I5th the subject was electrical installation and
supply.

Future Event:

April 19th—Modulator for a top band transmitter.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, near Leeds.

On February 28th, aerial problems was discussed by A. R. Bailey,
and on March l4th L. Dougherty gave a lecture on radio astro-
nomy. At the meeting on March 28th, G3ADQ gave a talk on
single side band.

Future Eventis:

April | 1th—Railway signalling.

April 25th—Simple maths, by L. Stevenson.

STOKE-ON-TRENT AMATEUR RADIO SOCIETY
Hon. Sec.: ). Brindley, G3IDML, 40 Milehouse Lane, New-
castle, Staffordshire.

The RSGB has corifirmed the re-election of G3COY to the posts
of affiliated society representative for Stoke-on-Trent Amateur
Radio Society, and town representative for the RSGB in Stoke-on-
Trent.

The society will again be co-operating with the Midlands Amateur
Radio Society for the annual mobile rally at Trentham Gardens.
Details of this and other events were discussed at the AGM held
on March 22nd.

Penwortham,

FRULTS IN VHF/F.M. RECEIVERS

(Continued from page 58)

Very few A.M.-only transistor portables feature
such fine detail in the audio stages. but this is
desirable in F.M. sets if full advantage is to be
taken of the high quality reproduction which F.M.
is able to provide.

Feedback

A further aid to quality is the negative voltage
feedback loop in Fig. 15. This is from the
secondary of the speaker transformer, via R19,
back to the emitter of the first A.F. transistor Tr6.
The capacitor (C16) across R19 provides frequency
selectivity in the feedback loop, and gives more
feedback at the higher frequencies than at the
lower ones.

Previous articles in this series have embraced
both valve and transitor F.M. sets, and have given
various ideas for obtaining the best results; the
next and concluding article will deal with final
points on servicing.

(To be continued)
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RETURN-OF-POST SERVICE

We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum

@ “P.W. BLUEPRINTS™ Nos. 1, 2, 4 & §
Fully deialled Ust available 1or the ''International Short
Wave Two', “Regency Portable”. **Mains Receiver” and
“Six Transistor Set’.

@ ILLUSTRATED LISTS

INlustrated 11sts_are available on LOUDSPEAKERS, TAPE
DECKS. TEST GEAR. RECORDING TAPES, GRAMOPHONE
EQUIPMENT, AMPLI'IERS. Any will be sent free upon
request.

@ OUTPUT TRANSFORMERS
GILSON: WO696A. WO69B, 50/6, Dost 2/6. WOT10, 55/6, post 2/6.
WOB2. 6213, post froe: WOTBT. 27)-, post 1/6. WOLT96A, 57/6, post

PARTRIDGE: P3667, 80/-, post free. P4014, 98/6, post free;
P4131, 80/-, post free; P3301A, 9g/-, post free; P5202, P5203, 85/-,
post free; P4133, 52/6, post 2/6: P4073. 45/-, pOSt 2/6.
PARMEKO: P2611. 28/-, post 2/-.

@ MAINS TRANSFORMERS

GILSON: WOT41AB, 63/-, post iree; W0838, 48/8, post 2/9; W01328,
58/8, post 3/8.

PARTRIDG E: H300/110, 77/8, post free; P4132, 84/-, post free;
P3877, £8, post free; 14013, 86/-. post {ree.

ELNTONE: MT/MU. 45/-, post 3/3: MT3/M, 35/, post 3/-.
PARMEKO: P2631, 32/3, post 2/9.

@ “P.W. TUTOR”

Lverything in stock. Stage 1 including prand new light-weight
headphones, 39/8. Less headphones, 23/6, Stage 2 19/~; Stage 3
21/6. Staze 4 11/6. All Stages 1 to 4 £4.8.6. Less headphones
£3.13.6. All post tree. Please note that the hardboard. wood,
Terry Clips ond cement not included. All items avaflable
separately—send for lis!

€.

© TRANSISTORISE YOUR CRYSTAL SET
We have two new designs Ior Transistor amplifiers which can
be used to greatly improve the signal trom any crystal set.
Leaflet avallable.

RLD4 Kit. One stage 12/- post free.

RLDS5 Kit. Two stage 21/- post {ree.
The ﬁ”ﬁs are easy to build and very detailed instructions are
supplied.
® MULLARD CATHODE RAY TUBES

ALL AT THE NEW REDUCED PRICES

We supply both Mullard Radlant Screen (brand new factory
fresh) and Mullard Lumenar (re-builds by Mullard with re-
claimed bulbs—all other parts brand new). List of types avail-
able with prices and hire purchase terms.
@ TRANSISTORS
MULLARD. Reduced prices. Current production types,
not rejects. All in makers’ boxes.
OC44, 11/-; OC45, 10/-: OCT0 and OCT71, 8/6; OC72, 8/-; OC72
Matched Pairs 16/-: OC78, 8/-; OC81. 8/-: OC170, 13/8: OC171, 14/6,
Postage 3d. on each transistor.

% JASON FM TUNER KITS—PRICES SLASHED ¢

Send for decails FMTI, FMT2, FMT3, M

@ STEREO COMPONENTS

Morganite ganged Dotentiometers as specified for the Mullard
circuits, @ oglAnt‘l—Log, 500k. 1 meg., 2 meg. ® Log/Log. 50k,
250k, 1 meg.. 2 meg. ® LIn/Lin 260k, 500k, 1 mex. All 10/6 each,
Pick-up cartridges, B.S.R. TC8S £2.5.11. Turn-over type lor
S$tereo. L.P. and 78 records. List of all components for Mullard
Stereo Designs 1s available.

@ LOUDSPEAKERS

GOODMANS: Axiom 110 10in. £6.2.0: Axiom
£8.14.0: Axiette 8in. £6.15.0: Axiom 300 12in. £11,
480 12in. £16.1.0 £9.12
Tweeter £6.4.0: ¢ L
WHITELL n 1016 10in. £8.4.0:

HER16 Bin. £7.0.9: T816 8in. £6.10.0: T10 Twecter £4.8.3: 4
Tweeter £1.15.10; €'X3000 Cross-over unit £1.11,6: CX1508
Cross-over unit £2.0.0. H.P. Terms available.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510.
Mullard 3-3, Mullard 2 and 3 Valve Pre-amip. Mullard Stereo,
Mullard Mixer. GEC 912 Plus. Fully detailed 1ist on any of
these sent upon request.

Instructional Manuals: All Mullard Audio Circuits in *‘Circuits
for Audio Amplifiers’. §/5. GEC312. 4/8. All post free.

ERCURY 2 and iTV2, all available.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Purchase
ALL CARRIAGE FREE Cash Price Deposit Mthiy/Pmts.
B.S.R.TD2 .. ... £8.19.8 £1.16.6 12 of 13/7
Latest COLLARO Studio  £12.19.6  £2.12.8 12 of 19/«
TAPE AMPLIFIERS

We now stock the Martin Recorder Kits. These are partly
assembled kits for complete tape recorders. The Amplifior
Printed Circult panels are completely wired, but the assembly
o1 this and external components is left to the constructor.
Very complete tnstructions are supplied. Send for Jeaflet.
MODEL ¢ for Collaro Studio Deck £11.11.0.
MODEL B for BSR TD?2 Deck, £8.8.0.
CARRYING CANES. Smart carrying cases are avatlable to
take the above amplifiers and decks. Fitted with speaker.
For Model C Amplifier and Collaro Deck, £5.5.0.
For Model B Amplifier and BSR Deck, £4.4.0.
H.P. Terms available for amplifiers, cases and decks,

TAPE PRE-AMPLIFIERS
ARMSTRONG PARO-3, This is a ready made version of the
Mullard Tape C Pre-amplifier. Price £16.16.0. Hire Purchase
Deposit £3.8.0, and 12 monthly payments of £1.4.7.
MULLARD TAPE C PRE-AMPLIFIER. We stook complete
kits and all components. Send for list.
MARTIN. Pre-amp kit for Collaro Studio Deck £8,8.0.

% “P.W. MINI-AMP” AND ““CITIZEN" Y

We can supply kits in accordance with the P.W. articles. Full instructions supplied FREE with each kit.
Send for fully detailed Parts List.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS
ALL POST FREE

Hire Purchase
Cash Price Deposit Mthly/Pmts.
RECORD CHANGERS
GARRARD AUTOSLIM

(GC8 PU) R g .. £85.0 £1.13.0 I120f 12/8
COLLAROCBO(GPSTPU).. £8.5.0 £1.13.0 120f 12/8
B . UAIS(TCS PU) .. £7.19.6 £1.12.6 120f 12/3
B.S.R. UALL Monarch .

(TC8S Stereo/LP/78) £8.19.6 £1.16.6 120l 1317

S ALE RECORD PLAYERS
GREENCOAT 1T

(Battery 9v.) .. £5.8.0 £1.11.0 3of £1.9.0
GARRARD TA (GC8 PU)  £8.10.0 £1.14.0 120f 13/-
B.S.R. TU12 (TC8 PU) .. .4.10.0 £1. 5.0 3of £1.5.0

TRANSCRIPTION UNIES
GARRARD 4HF (GC8PU) £18.18.0 £3.18.0 12 of £1.7.8
PIILIPS AGIOI6 14, 3.6 £2.17.6 12 of £1.0.8

Many of the above can be §;ipnlied for stereo working. See our
Gramophone Equipment List for details,

| WATTS

® TERMS OF BUSINESS

Cash with order or C.0.D. We
charge C.0.D. orders as tollows:
Up to £€3. minimum of 3/2 Over £3
and under £5, 1/6. Over £5 and

(MAIL ORDER) LTD.
54 CHURCH ST., WEYBRIDGE

© “BRAND FIVE” RECORDING TAPE
Standard Play: 800ft. (57), 18/-; 1,200ft. (77) 25/-.

Long 1"1ay: 900ft. (57), 18/6: 12001t. (51°), 23/8: 1800ft. (77), 35/-,
Double Play: 1200ft. (5%), 37/61 24001t. (77), 80/-. (All Post Free.)

@ LATEST TEST METERS Hire Purchase

o Cash Price Deposit Mthly/Pmts.
AVO Model & Mark 11 .. £24. 0.0 £4.16.0 120f £1.15. 2
AVO Model ¥ with

Jeather carrying case .. £27.18.0 £5.12.0 12 of £2, 0-}
AVO Moded 7 0o . 0. .0 12 of £2,10.11
AVO Multi .. £0.10.0 £1.18.0 i20of 14/4
AVO Multi

leather carrying case .. £11. 9.0 £2. 5.0 1Zof 17/~
TAYLOR MODEL 127A .. £10.10.0 0 120f 15/8
CABY A-10 | ao £4.1 3 of £1. 6.8

i oo 3 of £1.13.4
CABY M-I . . .. £2.14.0 —_ — —_
Full detaiis of any of the above supplied free on request.

The AVO Models T and 8 are both latest models from current
production—nol to be confused with Government Surplus.

RADIO |

® HIRLE PURCHASE TERMS

are avallable on any f{tem. Re-
Payments may be spread over 3,
6 or 12 months. Details as tol-
lows: Three months: Deposit /-

under £10, 1/8. Over £10, nho in the £ Servioe charge 6 per
charge. Postage extra on CASH SURREY cent but minimum charge of 10/-,
orders under £3 except where Six and Twelve months: Deposit
stated. Postage extra on over- Telephone: Weybridge 4556 4/- in the £. Service charge 10 per
seas  ovders irrespective of . . cent, but minimum ~ charge
price. Please note: Postal business only from this address 20/-.
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Home Constructors LOOK!
CRYSTAL AUTO CHANGERS

MICROPHONES B.S.R. UAI4...... .. £7.19.6
Collaro C60 ........ £7.19.6
Hand Type +eoceoeees.s 25/- | Single Players
Stick 5 ceee o llaro Junior com-
B.M.3 (Stnck) 0pO00000aD plete with p/fu ...... £3.15.0
Stand for BM.3 ........ EM1985 complete with
Lapel Type ......... vee 18/~ PlUu Liiiiiiiiiinn £4.
Dynamic Microphones Garrard 4HF ...... £19.18.0
DX29 and Base ..... . ans,
Tie Pin 'P&P 16 . 276 .
e CARTRI DGES
~ SYNCHROTAPE BS.R.iveeananenenenns 18/~
High fidelity recording tapes
Sin. Standard play, 600ft. 12/-
O » 850ft. 15/6
. 1200ft. 19/6
5m Long play, 900ft. 16/
5%in. ,, 1200ft. 18/6
7in. 1800ft. 27/6
Double Play Tape 6_% e /
Sin. ft. 16/6 |
53in. 1800ft.
7in, 2400ft

_P.&P.1/6.

~ TAPE DECKS

£6.15.0
.. £10.19.6

S.R.
Colla.ro Studio Deck
P. & P. 7/6.

12in. 15 ohm Celestion
P. & P. 2/6.

TAPE SPOOLS

K+ T

TRANSISTORS

Audio

THE YERY LATEST BARGAINS FROM WIRECOMP

TRANSISTOR KITS
" ‘JUNIOR MkIDP iz,

NOW SUPPLIED COMPLETE WITH PRINTED CIRCUIT
BOARD AND FHIE GIFT OF MINIATURE EAR PIECE
An easy ‘‘first step”’ set for the young constructor. This miniature
marvel with the BIG performance has an internal Ferrite rod
aeriai—5 transistors and 1 diode—separate medium and iong
waveband control—200 milliwatt push-pull cutput—=2%in. moving
coll speaker—unbreakable plastic case with

£2 1 9 6 carrying handle. Complete with full instruc-
O U tions. Circuit diagram 1/6, free if all parts

OUR IMPROVED
VERSION OF

P, & P, 2/- bought. All harts sold separately.
PORTABLE [ » TRANSISTOR
SUPERHET REVEL 6 RADIO

This two-wave band superhet receiver incorporates six first grade
Mullard Transistors and one Diode: Printed circuit; Internal
Ferrite rod aerial; develops 400mW push-pull output driving 8x 3
speaker; M.W. and L.W.: operates on two 4.5 v. batteries. Al-

though full portable (car aerial socket provided) this set has a
performance superior to many mains radios of much greater size.

Attractive two-tone cabinet—size 9§ x 6 x

£7 1 9 6 3tin. Price includes full assembly and

0 i alignment instructions.

P.&P.3I6 All parts sold separately.
e SONIC SIXTY'  ™asiees

6 Mullard transistors, 1 diode, 1ntemal ferrite rod aerial. 7 x4 high
quality speaker. pnnted circuit. mW push-pull output. MW

and LW canbrated direct drive assembly.
£8.1 9.6 %-ughl% polis?edchantils%mifgaigut gal[),énet
P &P 4/6 All parts sold sgmgzynenil) C
WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W9,

TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.

day

ATTENDING COURSE

THE

Next course commences 25th April. 1962,

PEMBRIDGE
COLLEGE

HOME-STUDY COURSES

(B) Radio and Television Servicing

OF ELECTRONICS

| Introductory course.
2 Basic course covering R.T.E.B. Intermediate Radio and

Television Servicing Certificate examination.

OFFERS TRAINING
IN RADIO

to City

— e s e e b

and Guilds Telecommunication Technicians’

Certificate.

(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers.

This course is recognised by the Radio Trades Examination
Board (R.T.E.B.) for the new Servicing Certificate examinations.

(C) Courses in Radio, Telecommunications and Mathematics up
Final

To: The Pembridge College of Electronics.

TELEVISION

Name

(Dept. PI 1), 34a Hereford Road, London, W.2.
Please send, without obhgatuon details of

A... B... (Please tick.)

AND ELECTRONICS

Address
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MINIATURE SLIDER SWITCHES

"I'WO miniature slider switches, Types S5 and S6.

primarily designed for use in the radio and
television field have been introduced by the Plessey
Company Limited.

Both types have ‘“ make-before-break ” contacts
operated by sliding a plastic button. * Break-
before-make ” contacts can be supplied if required.

Type S5 is a 2-pole 2-position, and Type S6 a 3-
pole 2-position switch: in each case the moving
contacts are fitted inside the operating button and
are thus completely protected from external
damage.

=

i

Two new switches from Plessey Ltd.

Both types have identical speci-
fications, differing only in the
switching facilities provided. The
frame is of cadmium plated steel
and both moving and fixed contacts
are in hard brass, silver plated,
The switches are made by The
Plessey Company Limited, llford,
Essex.

AUTOMATIC TAPE STOP

'J‘HE DA.83—made by Truvox—

is an automatic stop for tape
recorders designed to stop the
motors as soon as the metal foil or
metallised portion at the end of
the tape reaches the tape guides.

PRACTICAL WIRELESS 65

The Autostop—as it is called —embodies a relay
the purpose of which is to switch off the tape deck
motors when the end of the tape is reached. The
relay receives its impulse {rom a voltage applied
between two tape guides or pillars on the tape deck.

The unit has its own independent and self-con-
tained power supply which delivers approximately
20V D.C.

The relay operates when an electric circuit is
completed by the tape foil coming between the
guides or pillars, one of which is insulated and the
other in metallic contact with the tape deck. To
resume normal operation after the Autostop has
worked, all that needs to be done is to switch off
momentarily. The tape stop is made by Truvox
Limited, Neasden Lane, London, N.W.I0.

The Truvox
tape recorder
autostop.

PICK-UP ARM

'J‘HE Council of Industrial Design in London

recently chose the S.M.E. precision pick-up arm
(models 3012 and 3009) for a Design Centre Award.

The pillar is of hardened steel and the tone arm
is of stainless steel, mude non-resonant by an
internal lining of fibre wood. All the bearings are
totally enclosed and the pivot friction is very small.
The mass is balanced longitudinally and laterally
and the lowering control is hydraulically damped
to reguce the risk of damage to the stylus and
record.

The S.M.E. precision pick-up arm.
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The two models are approximately 9in. and 12in,
in length and cost £18 [5s. Od. and £20 12s. 6d.
respectively (purchase tax extra).

S.M.E. Limited, Steyning, Sussex.

T —

This seven transistor receiver is
made by Bush Radio Ltd.

TRANSISTOR RADIO

THE T.R.102 is a new 7 transistor radio recently

introduced by Bush Radio. This receiver has
two original features, the first being that it is turned
“on” and “ off ” by opening and closing the scale
cover, and the second is that a touch on the tuning
knob illuminates the pointer scale.

It covers both medium and long wavebands and
the waveband selection is by push button and a
third button gives maximum/mimmum treble tone.

The moulded cabinet is in cream, with a
turquoise scale cover and red and black scale. A
ferrite rod aerial is built into the set and a socket
is provided for connecting an external aerial. A
socket is also provided to connect an earphone for
private listening.

The T.R.102 costs 214 guineas and is made by
Bush Radio Ltd., Power Road, Chiswick, London,
Ww4.

NEW RECORD PLAYER

A NEW uand improved version of the model
<™ RP392, “Nine-Octave” record player has jus:
been released by Ekco.

Provision is made for the instant addition of
stereophonic facilities by the interchange of pick-
up heads and the connection of a separate stereo
unit by means of a single plug-in lead.

The Model RP392 provides high-fidelity repro-
duction of all records manually or automatically.
The 8W amplifier ensures an ample reserve of
sound output, while the push-pull output stage has
a frequency response covering nine octaves (30c/s
to 16kc/s). Independent bass and treble controls
are incorporated and a switched amplifier input
socket allows reproduction from a tape recorder,
microphone or radio.

The cabinet is finished in scratch-resistant wal-
nut veneers with a woven plastics speaker grille.
_ The price of the record player is 55 guineas and
it is made by Ekco Radio and Television Lid.,
Southend-on-Sea, Essex.

May, 1962

NEW RANGE OF INSTRUMENTS

NEW range of instruments made up from
standard Lektrokit components is announced
by A.P.T. Electronic Industries Limited. The first
units in the range are two decade resistors (type
LKU-211 and LKU-221), a decade capacitor (type
LLKU-111), and a capacitor box (type LKU-121).
The units are intended both for industrial appli-
cations, and also as medium accuracy instruments
for use in universities, technical colleges and
schools.

The two decade resistors cover the ranges 1Q to
1-11k (LKU-2i1), and 1k to I'11M (LKU-221).
Each unit comprises three decades controlled by
12-way switches, which give a short-circuit and an
open-circuit position in addtion to ten equal
increments of resistance.

The decade capacitor covers the range SOpF to
0-111xF. The unit comprises a continuously
variable air-spaced capacitor for the range 50pF
to 1000pF. in parallel with two switched decades
using high-grade polystyrene film capacitors, for
the higher values., The switched decades cover the
ranges 1,000pF to 10,000pF, and 10,000pF to
100.000pF (0-1uF).

The capacitor box provides various values of
capacitance commonly met with in circuit design,
from 005.F to 28xF. The umt consists of a
number of individual capacitors, each controlled
by its own on/off switch, which brings the capa-
citor into circuit when required.

All the units are designed to form part of a
uniform range of inexpensive but sturdy instru-
ments and are of the same size. The cases are
made up from standard components of the Lektro-
kit chassis construction system, and are intended
for operation with the panel horizontal.

The Lektrokit chassis construction system
consists of a range of simple and inexpensive
components which can be assembled using
screws and nuts, to make electronic chassis of
any shape or size likely to be met with in most
laboratory or small production requirements.
A.P.T. Electronic Industries Ltd., Byfleet, Surrey:

R Lo B e i

A Decade Resistor from the new range of Lektrokit
units.
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indivi pPL82 8-, VR99  B/-  6AMS /- 1 6XSGT §'- | 80 56 | 8020  10/-
Brand new, individually pL83  10/- vm05/3o 6AM6 4. | 6Y6G  6/- | 8I 91- | 9001 3.
checked and guaranteed PTIS  10!- 6AQS  T!- | 624 56 | 82 8/- | 9002 56
V ALVE S PT2SH 7/6 VRI50/30 6AT6  5/- | 787 7/6 | 83V 91- | 9003 6!-
PX4 197- 6B7 516 | 7TH7 7/3 | 84 8l- | 9004 216
AL60 /- EBC90 S/- EZ40  T!- [ PX25 9/ | VT4C 25'- 6BBG 216 | 7C6 70 | 85A1 9. | 9006 216
ARS8 5/- | EC52  8/-| EZ4l 69| PpY32  12/- | VU39  6/- | 6C4 216 | 7C7 6/6 | 85A3  is/-
ARDDS 2/- |EC70 10/- | EZBO  6/- [ PY8O  6/9 | W3l 70 | 6C5 6. | 7Q7 7i- | 89 6l- Catgode
ARP3  3/-|EC90 20/- | EZ8)  6/9 | pYsl M- | X66 8- | 6C6G 3. | 7V7 5. | 210vPT Ray Tubes
ARP4  3/6 | ECC81 576 | Fw4/500 PYS2 8- | Y63 5. | 6C8G  5/- | 7Y4 6. | 7-pin 26 | ACRI 15/-
ARPI2 2/9 | ECCB2 6/6 6/6 | PY83 713 | Y6S 4/- | 6D6 4. | 74 416 | 250TH  £9 | CVI596
ARP2I 5/¢ | ECC83 7/-|GI20/IB 9/- | pZ1-35 9/~ | Y66 8!- | 6F6G 4/ | 8D2 2/6 | 3508 8/ | (09)) 55/-
ARP24 316 | ECC84 7/- | GL450 10/- [ QP2l  &/- | Z3I 6/ | 6F7 5/. | 9D2 3/- | 393A 15/ | 3FP7 25!-
ARP34 4/ | ECC85 8/- | GL464A 107- | QP25  §/3 | 1A3 3. | 6F6G 5. | 12A6 276 | 705A  15/- | SBPI  3s5!-
ARTH2 7/- [ECC91 4-|GZ32  9/- | QS75/20 69 | IASGT 5/- | 6F12  4/6 | 12AH7 §/- | 7I5B  60/- | SCPI 426
ATP4  2/9 [ECFB2 8/6 | H63 7. | QS95/10 679 | ICSGT 7'6 | 6FI7 5. | 12AT7 §/6 | 717A 816 | 5FP7  45/.
ATP7  5/6 | ECH42 7/6 | HL23  6/- QSI08/45 IDBGT 6/- | 6G6G 216 | 12AU6  9/- | 801 4/- | 7BP7  40/-
AUI 5. | ECH8I  7/9 | HL23DD 8'- 69 | IE7G 716 | 6H6M 176 | 12AU7  6/- | 803 2216 | 12DP7  60!-
AU4 5. | ECLBO  8/- | HVR2 1276 Qvo4/7 12/6 | 1G6GT 6/- | 6J5 36 | 12AZ7  7I- | 804 55/. | VCRX2S8
AW3 4. |ECL82  9'- | KRN2A [9/- 8- | L4 36 | 6J5G  3-| 12¢8  31- | 805 30/- | (with scann-
AZ3l 8- | EF22 7. [KT31 8- R3/I0 4. | ILDS  S/- | 6)6 4/3 | 12E1 2216 | 807 AMER ing coil) 45/~
BS4A  S/6 | EF36  3/6 [KT32 8- |R10  12/6 | IRS 6-| €76 5o | 12HE 2. 6!- | vCR138 30/-
BT45 15/- | EF39  4/- |KT33C 4/- | REL2l 25/- | IS5 s'9 | 6K6GT &/- | 12K7GT 4/6 | 807BR  6/- | VCR139A
BT9B 20/- | EFS0  2/6 | KT44  6/3| RK34  2/6 | IT4 4. | 6K7G 23 | 12K8M 776 | 808 8/- 351-
BT83 22/6 | EFS4  3/3| KTe3 5~ | RX235 10/- [ Iw4  6/- | 6K7GT 4/9 | 12)5GT_ 36 | 810 80/-
CV54  5/- [ EF55 5. KT76  10/- | SP2 4/- | 2A3 si. | 6K8G 59 | 12Q7GT 44 | 813 60/ Photo
Cv264 20/- [ EF70  4/- | KTW62 7/6 | SPI3C 476 | 2A5 6/- | 6KBGT 8/3 | 125A7  7/6 | BIS 40/- Tubes
CY3l 76| EF73 6/ [ KTW63 616 | SP4l 216 | 2A6 7/- | 6K8BM 816 | 125C7 4/ | B16 30- | CMG8  9/-
D4l 33| EFB0  5'6 | KTZ41  6!- | Spel 20- | 2C34 216 | 6L5G  6/- | 125G7 4. | B26 10- | CSI6 1216
D77 43| EF8S  6/6 | MH4 316 | SU2I50A 2X2 41| 6L6 9/ | 125H7 31~ | 829A  30!- .
DA30 1276 |EF86  T!- | MH41  SI. a9 | 3A4 5. | 6L6G 676 | 12507  S!- | 832 15/- Special
DAF70 3s/- | EF89  7/9 | ML4 Al | T4l 71- | 387 5. | 6L7G 46 | 125K7  3/6 | B32A  35!- Valves
DAF9l &/- | EF9I 376 ) ML6 6/- | TP25  15/- | 3B24  5/- | 6L34 4’6 | 125L7 7/ | 843 7'4 | 231 450
DAF96 76 |EF92  3/- | MS/PEN 6/- | TTII  3/- | 329 6N7G 59 | 125N7 8- | ge6 10/~ | 3571481 45/-
DD4l  4/- | EF95 5/- | NT2 9-|TZ20 16/- (829B) 60/- | 6N7GT 6/~ | 12SR7 6/~ | 872 20/- | 3)/170/E £35
DET5 I5'-|EL32  3/9 | OB3 7. [ UI2f14 8. 6. | 6Q7G  6/- | 14L7 7/- | 930 8- | 3J192/E
DETI9 3/6 |EL33 8- | OC3 5. [ UI7 [18 3QSGT 91- | 6R7 6/. | 15D2 6. | 954 4. £37.10
DF22  7/-|EL35  6/-|OD3  5-|Ul8 6/6 | 354 5. | 6SC7G 476 | 20A2 1776 | 955 216 | 4131 £35
DF39  4/- | EL4l 8/-|0z4 S U27 8/- | 3v4 6/- | 6SC7GT S/- | 21B6 _ 91- | 956 2/- | 4)50  £35
DF72 76 |EL42 8- |PCC84 7/-|U52 5. | 5T4 9. | 6SG7  5/- | 25L6GT 7/9 | 957 5/- [ 5D2I €3
DF9I  3/3|EL84  7/-|PCC8S 8/- | UCH42 76 | SU4G  5/- | 6SH7  3/-| 30 5. [ 9s8A  51. | 723A/B s0/-
DF96 8- | EL85 10/- | PCFB0 7/~ | UBFSO 8/6 | 5V4G 8- | 65J7 5/6 | 35L6GT 8- | l6l6 3. [ 7254 301.
DK96  7/3{EL9)  4/6 |PCF82 8/-|ULIN 5/ | 5Y3IGT 6/ | 6S)7GT 579 | 35T  17/6 | 1619 5. | 726A 2716
DL92  6/- {EM8BO 8- |PCLB2 8/6|ULI2 5. | 5Z4 816 | 6517Y /6 | 35Z4GT 71. 1625 6- | ACT6 160/-
DL94 6/ |EMB4  9/-|PCL83 IIl.|UL4)  7/.|5Z4G  8/- [ 65K7 573 | 37 1626  4/6 | ACT9 €12.10
DL96 8/ [EN31 15/- | PCL8B4 9/-|ULB4 7/6 | 6AB7  4/- | 6SL7GT 676 | 38 4/- 1629 476 | CVI93 30!-
EASO  1/6 | EP7TI  6'6 | PEN45 4/6 |UL8S  7/. | 6AC7  3/- [ 6SN7GT 4/6 | 58 6/- | 4043C 1316 | CY980  3/-
EABC80 7/3|EP72  5/- | PEN46 5/- |UU9 516 | 6AGS 3/ | 65Q7  6/- | 59 6- | 6064 10!~ | ESU77 200/-
EAC9I 476 | ESU208 6/- | PEN65 6/6 | UY4I 6/- | BAG7 6/- | 6557 61 | 75 5/6 | 6120 4/- | KR&/3 €4
EB34 176 |EYSI  8/- | PEN220A3/- | UYSS  6/6 | 6Al7 43| 6v6G 416 | 76 5. | 7193 119 | (S78  30/-
EB9I  3/9 |EYB6 8- |PL36 1076 | VP23 316 | 6AKS  S/- | 6V6GT §l- | 77 6/~ | 7475 3. | wiai7a
EBC41 7/91EY9l 316 |PLBI 9-| vP4l  si6 | 6AKT 716 | 6X4 s- | 78 7- | 80I3A 25/- 15/-

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES.
below 10/-, 1/- P. & P, 216 over 10/-. Orders over £3, P. & P, free.

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
ohms impedance, in wooden case. New

19/-. Carriage 5/-.

HIGH RESISTANCE HEAD-
PHONES (CHR), 12/6. P, & P. 2/,
TELEPHONE HANDSET. Standard
G.P.O. type. New 2. P. & P. 2/,
CONNECTORS FOR TCS
RECEIVER, with original plugs on both
ends. New £1.17.6. P. & P, 276,

R.109 RECEIVER. Covering 2-8 mc/s.
6 v. D.C. with set of spare valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in U.K.
R.109A RECEIVER. Covering 2-12
mc/s., £7.18.0.

POWER SUPPLY UNIT. Input
200/250 v, A.C., 50 cycles. OQutput: |,
HT 280/350 v. 300 mA. smoothed;
2 MT 150/200 v. 40 mA. (positive earthed),
3, LT 18/25 v. 4 amp. D.C. smoothed
{negative earthed). 2 relay switching,
H.T. and M.T., safety switch fuses on
A.C. and all D.C. Two 5Z3 for H.T., one
6X5 for M.T. Selenium rectifier for L.T.
Ideal for Mam transmitters. VWeight 45 Ib.
Dimensions {4 x B4 x 18in. Price
£12.10.0 including valves. P. & P, 25/-,
FAMOUS AMERICAN CARBON
HAND MICROPHONE. Type T.17,
£1:40.0. P.&P.3%6.

TELESCOPIC MAST. 34ft. Consisting
of 6 sections of steel tubing of such
internal and external diameter that the
smaller sections may be collapsed with the
largest section. immediate erection.
Absolutely complete with brackets. guys,
pegs, spikes, etc., £12.10.0. Carriage and

packing 18/-. As above but 20it,
£7.10.0. Carriage and packing [8/-,
RECEIVER TYPE R.308. Amplitude/

frequency modulated. Very high class
double super heterodyne incorporating its
own power unit for 100-250 v, A.C. or
12 v. battery operation, and employing
fourteen valves and one vibrator. Fre-
quency range 20 mcfs. to 145 me/s. in §
bands. In_as new tested condition.
£27.10.0. Carriage and packing 15/-.

SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6X5GT valve, £3.10.0. Carriage
51-.

COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, total length
15ft. 10in. Top diameter 0.185in. Bottom
diameter 0.615in., together with matched
aerial base. MP37 with ceramic insulator,
ideal for car or roof insulation, £2.10.0.
Post free.

C.0.D. 2/6 extra.

P.C. RADIO LTD.

170, GOLDHAWK RD., W.12
Shepherds Bush 4946

All U.K. Orders
Overseas Postage extra at costs.

RECEIVER TYPE R.206. Frequency
0.55 me/s. to 30 me/s. in 6 bands. 100-250
v. AC. 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 A.V.B.C. system.
In very 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 me¢/s. in 9 bands. £4.10.0.
Carriage 6/-,

R.209 RECEPTION SET. A |0-valve
high-grade Super Heterodyne Receiver
with facitities for receiving R/T (A.M. or
F.M.) and C.W. frequency | m¢/s-20 mc/s.
Hermetically sealed. Built on miniature
valves and incorporating its own vibrator
power supply unit driven by a 6 wv.
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.,
depth 9in. Waeight 23 Ib. In as new,
tested and guaranteed condition, £23.10.0,
including special headphone and supply

leads. Carriage £1.,
AR 88’s. Completely rebuilt with new
PVC 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. I6.

e

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

\

\\

N\

A\

\\

7 4
i
i i
1 NAME f
: ADDRESS ]
I PW :
T e O || Y { e o [ o s s

.

N\

1

A\

\\

68

I

PRACTICAL

RSI2/DD

A 127 SPEAKER
for the HOME CONSTRUCTOR

A fine 12" Speaker employing a new type of
double diaphragm_ and magnet assembly, the
RS12/DD has beén designed with the home
constructor in mind—it is one of the few 12~
models suitable for use in compact enclosures
enabling a really high gquality system to be
assembled. at a modest price,

Some important features of the RS12{DD—
Very low bass resonance
Synthetic Centring Device
Ceramic Magnet
Die-cast Chassis
Foam gdge Damping
One-piece HF Flare Dome
Airtight impregnated Roll

Surround

£11.10.0 TAX FREE

Complete the coupon for technical specification
of the RS12/DD including Constructional
details of suitable cabinets.

Post 1o
Wharfedale Wireless Works Ltd., ldle, Bradford

Wharkedale

WIRELESS WORKS LTD

WIRELESS

SOLDERING
EQUIPMENT
: M Sl

PREGISION 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 21/-.

Also
Plastic Cable Strippers
Miniature Solder Pots
Heat Guards
Long Life Bits

May, 1962

98¢

Illustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

————————— - -

| ADAMIN— new range of pre-

cision micro-soidering instruments—
Have you had details?

Brochure No, S10 sent free on request,
Sole -proprietors and manufacturers:
LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

FRADAN RADIO

THE ‘FRADAN COMET’

One-valve Receiver with
Bandspread tuning. Covers

60 metres, Alrspaced
Variables. Attractive Blue
Hammer finish with Gold
lettering.

No drilling. Al
parts supplied.

r ok 3976

Provision for extra valve.
Other Plug-in cofls avail-
able 10-2000 metres.

THE ‘CALYPSQ’

A b5-stage Transistor Pocket
Portable, 6 x 3 x 1{in. Attractive
2-tone Rexine covered cabinet.
Genuine 2t inch high flux loud-
speaker. No external aerial

needed,

79 ! 6 Complete kit of parts.
P. & P.
2/6 extra.

TRANSISTORS: Red Spot 2/9, 0C44 8/6, OC45 8/8, OCT1 6/-, OC72
6/6, OC170 10/6, GET114 6/-, 2 x OC81 and OC81D 21/-, OA81 2/6.

NEW DESIGN TRANSISTOR RADIO “THE CAROUSEL"
Elegant 2-tone cabinet. 8 x 5 x 3in. Five first grade Transistors,
Push-Pull Qutput. 5in. Loudspeaker. Car Aerial Socket. Complete
kit of parts (Audio section ready built). £5.5.0. P. & P. 3/6.

BARGAIN PARCEL OF BRAND NEW COMPONENTS
Containing not less than 10 potentiometers, 30 resistors § and 1 watt
(all preferred values), valveholders, etc. Total cost over 30/-,
OUR PRICE 7/8. post free.

36 LEIGH ROAD, LEIGH, LANCS.
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Using your

By G. J. King

jHE multimeter (sometimes called “multirange
meter””) has many applications in the fields of
radio construction and servicing, and is probably
one of the most useful pieces of single test equip-
ment ever evolved. This is the basic instrument
which should be in the possession of all keen
experimenters, since without it or an array of
separate test meters, very little can be done. A
good instrument will tell almost all there is to
know about the fundamental operation of a radio
set, whether it be of commercial origin or home
constructed.

There are many instruments from which to
choose, ranging from a few pounds to many tens
of pounds, but in all cases the heart of the instru-

100 00

Multiptier 9880 SMuttiplier

= Total R=10k
Total R=1k Tot:
+ ‘"lvolt input  — + 1volt input —

Fig. I (lefty—The basic voltmeter circuit, showing how

the use of a ImA movement provides a sensitivity of

1,000 QjV. The multiplier is set for a full-scale
deflection of 1V.

" Fig. 2 (right)—By the use of a 100uA movement the

sensitivity is increased to 10,000 £}/V. Again, the

multiplier is set to give a full-scale deflection of IV.

ment is the moving-coil movement. This is essen-
tially a current measuring device. That is, it gives
a reading in proportion to the amount of current
flowing in its moving coil. The most useful meter
movements are those which provide maximum
deflection of the pointer for the smallest amount of
current.

All moving coil meters require some current to
cause the pointer to move, and when making
measurements on radio equipment it is essential
that the smallest possible current is taken from
the circuiz under test. The meter is operated, of
course, by the test circuits, and if a lot of current
is required to move a pointer then it follows that

PRACTICAL WIRELESS 69

MULTIMETER

THE USE OF THE MULTIMETER
IN RADIO CONSTRUCTION
AND SERVICING

the circuits under test will be expected to supply,
in some cases, a current considerably in excess of
that for which they were originally designed.

Certain circuits can provide the extra current
to operate even the most inefficient of movements
without any trouble, but other circuits cannot sup-
ply even a few microamperes of extra current. The
amount of current required by a movement to
provide tull-scale deflection of the pointer is a
measure of the movement's sensitivity. Some
meters require 10mA or more, while others give
full/-\scale deflection with a current of less than
Im

Instruments of low sensitivity are ideal for cer-
tain power applications where an extra few milli-
amperes will be unnoticed, but with all radio work,
a meter of the very highest sensitivity should be
chosen. No meter will have a sufficiently low sensi-
tivity as to damage the circuits under test. What
happens is that the meter “loads” the test circuits
so that the voltage present with the meter con-
nected (and as recorded by the meter) falls to a
value considerably below that present with the
meter removed.

Thus. although a reading may be given, it may
be of little use as it is grossly incorrect owing to
the loading of the meter. To fit in with this aspect
of loading, instrument sensitivities are often given
in terms of *ohms-per-volt,” or ohms/volt
(82/V). that is, the total amount of resistance
present between the terminals of a voltmeter in
relation to the full-scale voltage. For example, a
meter with a sensitivity of 1,000Q/V would have
a resistance across its terminals of 1,000 on the
“1V” range. 2,500 on the “2.5V” range, 100,000
on the “10CV” range and so on. The resistance
value as determined by the voltage selected thus
shunts the circuit under test when the instrument
is applied to make a measurement, and in very high
resistance test circuits, there is almost a total
“swamp” effect caused by the meter, thereby
seriously modifying the circuit’s normal operation.

Mutltiplier Resistor

The terminal resistance of a voltmeter is equal
to the sum of the resistance of the movement and
the value of the series-connecéted multiplier resis-
tor. The multiplier resistor value is computed so
that the total terminal resistance passes the current
required to give full-scale deflection on the move-
ment. For example, if the movement has a full-
scale deflection of 1mA, then to give full-scale
deflection when 1V is applied, the total resistance
must equal the voltage divided by the current, in
volts and amperes respectively when the resistance
is in ohms, or in volts and milliamgeres when the
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resistance is in thousands of ohms (i.e. kilohms).
This would be 1,000Q. A little of this is made up
by the resistance of the movement and the remain-
der by the multiplicr resistor, as shown in Fig. 1.

This is where the sensitivity “loading factor”
comes in, for, with a 1mA movement arranged
with a multiplier to give 1V full-scale deflection
(f.s.d.) the sensitivity is 1mA/V. The sensitivity is
exaétly the same, of course, if the multiplier is
arranged to give a full-scale deflection of, say,
100V. The total terminal resistance would be
100,000 against 100V full-scale deflection (still
1,000 ohms/volt).

On the other hand. 2 movement with a full-scale
deflection of, say, 100xA (0.1mA) would require a
total terminal resistance ol 10,000 to give full-
scale deflection on 1V, see Fig. 2. This would pro-
duce a sensitivity of 10,000Q/V. Similarly a 10nA
(0.01mA) movement would result in a sensitivity
of 100,000Q/V.

<+ =0
mA
T’Multipller —
Shunt il
“Set zero”
+ Current __ . »
R () iNPUL Oitmamsd OhMs Oemmmmeed

Fig. 3 (left)—For current measurements, the move-
ment is shunted by a resistor, called a *‘shunt”.
Fig. 4 (righty—The basic circuit of the ‘“‘ohms”
section of a multimeter.

Clearly then, when making voltage tests in high
resistance circuits, the instrument should be
adjusted to the highest possible range, consistent
with a useful deflection, for then the loading is
minimised.

Now that transistor circuits demand the measure-
ment of very small voltages, the lowest voltage
range should not be much greater than 1V, whereas
1,000V represents a good full-scale top range.
Intermediate ranges of 5V, 10V, 100V, 250V and
S00V are useful.

The minimum sensitivity should not be less than
10,00092/V, but if possible an even higher sensi-
tivity is desirable, as we have already seen. The
cost of instruments rises considerably with increase
of sensitivity, so the final choice may be dictated
by the pecket rather than technical desirability.

It should be remembered that there are some
extremely good meters available, particularly on
the surplus market, with a sensitivity of 1,000Q/V
or less. These can prove very useful for certain
tests, but if they are ever used to measure voltages
in high resistance circuits, their limitations must
be kept fully in mind.

Current Readings

It usually follows that a multimeter with a high
sensitivity (in terms of Q/V) will measure smaller
direct currents than a similar instrument with a
lower sensitivity. The reason for this has already
been dealt with, and that is the higher Sensitivity

May, 1962

is brought about by the use of a more sensitive
movement, ie., one which will give full-scale
deflection with a small current.

When a multimeter is switched to the current
ranges, the movement is applied directly across the
terminals, and the various current ranges are given
by the connection of *“shunt resistors™ of suitable
value across the movement terminals, as shown in
Fig. 3. Even on the lowest current range a shunt
is often used, but it is usually of fairly high resis-
tance to swamp variations in movement resistance
in production. This shunt is often variable in some
way as a calibrating device.

Resistance Ranges

Resistance is measured on a multimeter by con-
necting a battery in series with a multiplier resistor,
and having a variable resistor—Ilabelied “set zero”
—to allow full-scale deflection to be set when the
meter leads are connected together. The scale is
calibrated directly in “ohms,” and if a resistor is
connected between the test leads the deflection will
be something less than full-scale, depending on the
value of the test resistor (see Fig. 4).

Again, the highest resistance measurement pos-
sible is governed by the sensitivity of the instru-
ment. The battery, which is invariably accom-
modated inside the instrument housing, also has
a bearing on top resistance measurements, and
some instruments have two or more resistance
ranges, brought about by the use of different shunts
or battery voltages or both.

A.C. Ranges

There are three basic types of multimeter.
Firstly, the D.C.-only version. which measures
D.C. voltage and current and possibly resistance.
Secondly, the type which measures D.C. voltage
and current, resistance and A.C. voltage only. And
thirdly. the truly “universal” instrument, which
measures voltage (A.C. and D.C.), current (A.C.

Vi V2, V3 \Z vs
1NN
AC volts
volts
input
AC volts Ballast
10000
VWYV

Fig. 5—By measuring the A.C. voltage across a valve
heater or ballast resistor, the current may be found by
Ohm’s law (see text).

and D.C.), resistance and possibly capacitance
and inductance.

In radio work, A.C. current usually requires to
be measured in heater chains and similar circuits,
but the same information can be obtained by an
A.C. voltage measurement across a valve heater
or ballast resistor, and then computing the circuit
current from Ohm’s law (i.e. current equals the
voltage measured across the resistor divided by
the value of the resistor}—see Fig. 5.

[An article on adding A.C. current ranges to
multimeters appears on page 28.—ED.]

(To be continued)
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CLYNE RADlﬂ LTD

18 TOTTENHAM COURT ROAD, W.,I
162 HOLLOWAY ROAD, LONDON N.7
9 CAMBERWELL CHURCH STREET, S.E.5

° THE

COMPONENT

SPECIALISTS
MUSeum 5929/0095

NORth 6295/6/7
RCODney 2875

All post orders etc. to 162 HOLLOWAY ROAD, LONDON N.7

The “HIGHWAYMAN”

At last a quailty Car Radio to build
yourself, at an economical price.
Look at these features:—

* Attractive styll % Push-pull
output. % 3 latest Mullard transistors
plug valves type EBF 83 and ECH 83.

% No Buzz. High Output and sensi-
tivity. % Printed circuit (newest
type). 4" flux p.m. speaker.

tremely low Battery consumption

. (less thap t amp). % Easy to fit any

maks car (Positive earth only). % 12
volt operation. Compact size
measures only 7° x 77 x 2° deep. 5 Easy
assembly, supplied with

drive alread¥ mounted.

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

£10.19.6 plus4-p. 2P,

Parts list and comprehensive

instruction booklet 2/6, post free,

(Deducted from cost if complete
parcel purchased later.)

A Q‘UAL[TY F.M. TUNER UNIT
TO BUILD YOURSELF!

Comblnes
allty
with slmplicu;y
of construction

(only specially selected top-grade
components are used). The refine-
ments provided, and the performance
achieved are equal t0 many com-
mercial models at twice the price.
% Guaranteed non-drift. % Permea-
bility tuning. %« Freq. coverage 88-100
Mc/s. % Self powered using a good
quality mains transiormer and valve

rsctlﬂer. Fully drilled chassis,
* F.M. Tuning Head by tamous
maker. OA81 Balanced Diode out-
put. * aglc-eye tuning indicator.

% Two L.F. Stages and Discriminator.
Attractive maroon and gold glass
. % Valves used: ECC85, two
EF80’s, EZ80 (rectifier) and magic-eve.
% Attractive metal front panel as
illus. finished in a cholce of black
crackle, glossy hammer BTreen or grey
enamel. % Everything supplied down
to the last nut and bolt. All parts
sold separately.
8pecial inclusive price for all com-
ponents, full assembly instructions,
circuit diagram, etc. £6.12.6
Plus 8/6 P, & P. Full assembly
instructions, etc., avallable separa-
tely if required at 1/8 post free.

The “CLYMAX” At last a

6-transistor

you
afford. All
required
components

oxy £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. % Matched set of latest type Mullard
transistors. % Genuine 3in. P.M, Speaker.
*High-Q Coils. s Ferrite rod aerial wit.h high
selectivity. % Size: 5} x 3} x 1%in. o-tone
cabinet. % Precision etched printed circuit
with components references clearly marked.
Allgnment service available. All parts
available separately. Full assembly instruc-
tlons and individually priced parts list.
/- post free.

THE NFY% SIGNAL INJECTION PROBE

MODEL

making rapid

= checks on radios, amp-
lifiers. tuners, TV etc, The ITI-1 injects a
signal into the circuit at any given point.
Produces a signal rich in harmonics from a
miniature transistor oscillator, built into the
probe. Powered by four standard pen-lite cells.
Push-button operation, and neon battery
strength indicator. Price complete .with
batteries 52/ only, plus1/6 P, & P,

SPECIAL OFFER !!
EXPORT CHASSIS

by famous manufacturer

Medlum
and Two
Short
Waves

M.W.200-550 metres.
S.W.1. 13-30 metres.
S.W.2. 31-90 metres.
(Calibrated also 1n k/cs and M/cs.)
A five valve superhet chassis—ECHS81, EF89,
EBC8l, EL84 and EZ80 for A.C. mains,
90/110/200/230/250  v. Four watts output.
negative feedback. Push-button selection
of gram, and wavechange. Volume on/off,
Tone and Tuning controls. Tropicalised high
grade malns and output transformers, sep-
arate from main chassis, reduce hum and heat
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 can be removed and
reduces the depth to biin.). Dial aperture
134 x 3in.
Quantity strictly limited,

AT BARGAIN PRICE OF £ I 2. I 2.0

(P.T. Pald). Carriage and packing in U.K.
only 7/6. H.P.avallable.

All required components including
full instructions, solder, battery

eto., at special inclusive price o

ONLY 95, -

THE ‘““WAVEMASTER” 7-TRANS[S10R

LUXURY PORTABL

NEW LOW PRICE £9.|9 6

400
Milliwatt ;
Output

To  buijld
Yourself,
M (el d i um e
an ong .
Waves—
Push-Pull
Superhet t B
A. V., C, @ E
Perfect .

Car Radio
reception
Size 101n.

x 63in. x 4in. at pase
tapering to 4in. at top.
Very attractive two-tone
grey Vynide covered cabinet with black and
gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings « Welght—
with long-life 7% v. battery—4} 1b. %
Mullard high-grade transistors throughout.
% High-Flux 7in. x 41in. Elliptical Speaker.
% Slow motion tuning. % Co-axial socket at
rear {or direct connection to Car Radic Aerial,
* Improved reception by use of five-section
plated telescopic aerial disappearing into
Cabinet when closed. 34in. above Cabinet
when fully extended, Construction simplified
by Bakelite chassis board with the following
components already mounted: LF, Transfor-
mers (3), Oscillator Coil. Trimmer Bank, Out-
put Transformer. Interstage Transformer,
Aerial Brackets and Earth Bar. SPECIAL
INCLUSIVE PRICE for all required compo-
nents. Full assembly instructions—nothing
more to buy—is £9.18.8, plus 3/6 P. & P,
Alignment service available. Full assembly
instructions and individually priced parts list,
are available separately. 2/6. Post Free.

THE “CITIZEN”
NEW LOW PRICE 85/-

Our Sensitive
5Stage (4 tran-
sistor plus
diode) pocket
transistor re-
ceiver, for full
medium wave
reception—
with the fol-

i, E

self-contained—No external
aerial or earth required. % Genuine 2iin.

* Completely

High Flux P.M. Speaker. % Push-pull Qutput
—250 milliwatts. % Genuine Mullard tran-
sistors, # Socket provided for personal
listening. % Socket provided for connection to
Car Aerial. %« Volume Control with on/ofl
switch—Condenser tuning. %« Easy assembly
on_ pre-tagged circuit board. % Attractive
red polystyrene cabinet measures 53 x3x 14in.,
chrome handle. attractive dial. All required
component.s including full instructions,
solder. etc.. and battery at special inclusive
price of only 85/~ (Yes, Eighty-Five Shillings
Oniy?) Plus 2/6 P. & P. Nothing more to spend.
Suitable crystal deaf-aid type miniature
earpiece fitted with miniature ]B.Ck plug at
7/6 extra only! If req. All parts available
separately—itemised list and full assembly'
Instructions, sent for 1/6 post free. Hear this
amazing littie recelver at any of our branches.

The
NEW! NEW! . cruS¥per»
Our New four transistor plus diode port-
able, with blg set quality.

Full Medium Wave coverage. % Completely
self-contained. % Five-inch P.M. Speaker. %
Genuine high-grade Mullard or Ediswan Tran-
sistors. % New components throufhout.
% Attractive two-tone blue/grey Vynide- .
covered cabinet size 8 x 54 x 3iin. with adjust-
able carrying handle. % Eyeletted chassis
impiifies construotlon. % Longer life with
larger size PP7 bat
SPECIAL FEATURES! Supplied with jack
socket and plug for direct connection to
crystal microphone for use as baby alarm-
without any modification! also for direct con-
nection to crystal pick-up for use as a gramo-
phone amplifier] Supplied complete with
recessed socket for direct connection to car
aerial!

Plus All parts avatlable separately.
3/- Itemised parts list and full assem-
bly instructions 1/6 post free.
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ACKSON

the big name in PRECISION companents

Precision built radio components are
an important contribution to the
radio and communications industry.
Be sure of the best and buy

Jackson Precision Built Components.

AM/FM
Gang
Condenser
Type 5320

JACKSON BROS. (Lonpon) LTD.
KINGSWAY-WADDON, SURREY
Phone: Croydon 2754-5 Grams: Walfico, Souphone, London

?
Have you sent for your copy? [\wuicu is YOuR
ENGINEERING OPPORTUNITIES | pgT SUBJECT ?
iy a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare athome |  civii Engineering,
for a recognised engineering qualification Radio Engineering,

Mechanical Eng.,
Electrical Eng..

and outlines a wonderful range of modern | Automobile £€..

Home Study Courses in all branches of Production Eng.,
Engineering. This unique book also gives Building. Piastics.
full derails of the Practical Radio & Elec- | Ufasehtsmanehio.
tronics Courses, administered by our e
Specialist Iji_legtronilcsf Tx}aining Division— GET SOME
the B.1.E.T. School of Electronics, explains

the benefits of our Employment Dept. and L$BLERR1::4TEE,R
shows you how to qualify for five years — :
promotion in one year. ﬂ-;ﬂ-rwecch.i.

M.I.CE.
. e Y AM.|.Prod.E,
We definitely Guarantee AN,
A.1.0.B.
¢¢NO PASS —NO FEE*» | sriis.
Whatever your age or experience, you cannot afford A.M.BEI:.'I.R.E.
to miss reading this famous book. If you are City & Guilds

earning less than £25 a_week, send for your | Gen.Cert.of Education
copy ot “ENGINEERING OPPORTUNITIES" Etc.. ete.

ERE 70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING ORPORTUNITIES

today—FREE.

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

THE B.L.E.T.

IS THE LEADING ORGANISATION OF IS_KIND IN“THE

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
1C1 7/8/8BAG 6/- 12AT7 6/- DH77 6/~ EF86 9/-PL81 12/8
1c3 8/-|6BEG 7/-]12AU7 6/9| DH142 8/B|EF9L 4/-|PL82 -
1F1 8/-|63HE  5/9|12AX7 6/8] DHL50 10/-|EF92 5/8| PL83 78
1F3 7(8[6BJ6 5/9|12BEG 8/6) DK91  7/6]EL41  8/6(PY8L  6/9
8/-|[¢6BR7  §/9|12BH7 10/6|{DK92  7/6|EL84 7/-|PY82  7/8
1¥D9  7/8[6BWe  7/6|12K8GT11/-| DK96  8/-|[EMS84 10/-|PY83 /6
1L4 8/916BW7  7/-|12Q7GT 7/6|DL92  7/6|EMB5 10/-iR19 11/8
1P1 8/-16D2 4/-| LBAS 9/-|DL94 6/8|EYBL  7/6jU28 /6
1r10 7/6|6F12 4/-|25A8G  8/6| DL96 8/-|EY81 1)/-(U37 11/8
1P11 716|6HGGT 2/-|25L6GT 7/8| EBIL 4/-|EZ40 7/8lU53 e
1RS 6/-[6J7GT 7/8[|2521G  9/-| EBC41 10/-|EZ80 é/-|uts 718
185 6/-[6K7G  5/6(30C1 7/8) EBF80 8/6(EZ81 6/8]U78 5~
iT4 7/6[6K8G  8/-|30L) 7/8| ECC8L  8/-lHVR2 8/6/UBC41 8/6
1Us 5/6/6Q7G  5/6[35L6GT 9/-| ECC82  6/9|KT33C 8/-|UCH42 9/8
g 8/-[63L7GT 6/-|35W4  8/6|BCC83 6/9|KTos 11/8|/UF4L  8/6
394 7/6|68NTUT 6/-{3574GT 8/-| ECC84 7/8 N17 7/8|UL4L  8/8
8/6[6vea  7/6(53KU 10/6| ECF80 8/6(N18 3/-|UY41  7/8
5U4G  7/6[6X4 5/-{53763 7{6{ECF82 8/-IN19 e(W78 4/8
5¥3GT 5/-l6X56G  5/-|80 8/- ¥
574G 9/6{6X5GT 6/-| DAF91L 7/8| ECH8L 10/-|PCC84 7/6(X17 718
5 6/6]787 9/6| DAFSG 8/-| ECL80 8/8|PCF30 7/6/X 143 9/~
6ALS 4}-183 4/-|DF91  %/8|ECL82 9/-|PCF82 7/6;X160 9/-
6AMs  4/-|12AD6 11/6| DF86 8/-{EF41 - 9/-|PCL82 B/-[Z77 4/~
BATE 6/-/12AH8 10/-|DH76 /6! EF80 8/-lPCL84  7/6/ZD17 78

High Stability Resistors §W 5% 50 Q to 1M, 8d. Midget Ceramics 500 v. 9d.
Coax. Super quaiity }in.. 6d. yd. Plugs 8d. Sockets 9d. Silicon H.T. Rects.
250v. 300 MA lin. x din. 17/8. Contact Cooled 250v. 50 MA 6/6. 85 MA 8/6.

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch
4)- Less switch 2/6. Values 10K to 2M, BYA B7G v. holders 8d., Screens

8d.
VALVES MATCHED IN PAIRS
ELS84 17/-, N709 17/-, 6V6G 17/-, tBW6 18/. per pair. Push Pull 0.P,
"Transformers for above 3-15 Q 14/6, P. & P. 1/8. 12in. P.M. Bpeakers,
27(_; 24/6, Baker's “Selhurst” 12in. 15 Q 15W, 90/-, 12in, Stereo Model,
7.0,

SETS OF VALVES
DK91, DF91, DAFQ1, DL92 or DL94...18/6 ECH42, EF41, EBC4l,
DK96, DF96. DAF96, DL9G. ., .. .27/6 EL41, EZ40 37/8
1C3, 1F1, 1FDL, 1P1..... .27/8
1R5, 1T4. 185, 384, or 3V4... ..19/8
Postage and packing 6d.

=

- ———
Basic Practical and Theore- B 7 E T.(incorporai-
A.M.Brit..R.E. City & Guilds real laboratory train-
P.M.G. Certificate Ask for details.
Practical Electronics

PRM‘J“GM' INCLUDING
The specialist Elee-
tic Courses for beginners in ino £ AL 1. Institutes) §
Radio Amateurs’ EXam.  jng ar home with
Practical Radio
Eleceronics Engineering  SCHOOL OF

EQ\]“’MENT TOOLS!
tronics _Division of ¢
Radio, T.V..Electronics, Etc., NOW’ offers you a
R.T.E.B. Certificate practical equipment.
Radio & Television Serviting B. 1.E oy
Aut ti
i e ELECTRONICS

Please send me your FREE 156-page
' ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)
NAME
ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME
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Ti'ansistorised
SOUARE WAVE
Generator

AN INEXPENSIVE INSTRUMENT FOR USE
WITH AN OSCILLOSCOPE

By A. Foord

./4 SQUARE wave consists

of a fundamental sine wave with
the addition of all the odd
harmonics. In theory, all the odd
harmonics up to infinity are in-
cluded in a perfect square wave,
but in practice this is never realised.
The harmonics in the case of this
generator do, however, extend well
into the R.F. band. This property
of the square wave renders it a
considerable asset for quick fault
finding in radio receivers and A.F.
amplifiers, since it can be injected
at any point of any stage, and will
give an output at the loudspeaker.

If an oscilloscope is available a
great deal of information can be
obtained about the frequency
response of an A.F. amplifier and

(1 A M

PRACTICAL WIRELESS

O

)

(a)

by observing the output of the
amplifier most of its faults can be
determined. For example, in
Fig. 1(a) the input square wave is
shown. In Fig. 1(b) the rounded
leading edges show that the ampli-
fier has a poor high frequency
response, and the waveform of
Fig. 1(c) shows an even greater
deterioration of H.F. response.
Low frequency deficiency is shown
in Fig. 1(d), while L.F. phase dis-
tortion is shown in Fig. 1(e).

The Circuit

The circuit used by the author is
shown in Fig. 2 and consists of a
conventional multivibrator. With
S1 open, the unit produces an
excellent square wave at a funda-
mental frequency of 6kc/s. With
S1 closed, the unit produces a

VB

Fig. |—If an oscilloscope is available an A.F. amplifier
may be tested by applying a square wave input and
observing the output on the oscilloscope.

The completed unit.

squarc wave at a frequency of 440c/s with a mark-
space ratio of 3:1. These are shown in Fig. 3(a)
and (b) respectively.
nominal. and may be slightly different due to
component tolerances and the battery voltage used.
The unit will operate from a 15V to 9V supply.
and the data beneath Fig. 2 shows the actual
results obtained with a 6V battery supply.

These frequencies are only

VYVVVVYY

e AAAAAAA

<
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@
w
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g
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c2
0003 12vW 1
HF o
'—ID-' Cutput
oH

C3 O-001F 12VW l
o 11 R? | rerelease

LI n 10K

ct '—o’ O

025 F——f—>" st o
O

Fig. 2—The circuit of the generator. With SI open, the frequency is
6.6kc/s and the mark-space ratio | : I; with S| closed, the frequency is

460c/s and the mark-space ratio 3 : I,

Current consumption is about

2.5mA and the output 5Y peak-to-peak.
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COMPONENTS LIST
l Resistors:
| | RI 680k RS 33k
sl R2 82k R6 68k
q 1—4 () R3 270k R7 10k
R4 -8k
‘ Capacitors:
] Cl 0-254F C4 5uF 12VYW elec.
] : i i C2 0-003uF C5 5uF 12VYW elec.
jm e C3 0-001uF
3 X Tel, Tr2_OCII’s
Fig. 3—a—The output waveform with S| open; b—the i Tr3 OC72
output waveform with S| closed. SI, §2 On/off switches
The square wave is produced by Trl and Tr2. Battery (see text), tag board, etc.
It is then passed into Tr3 and is shaped and

limited. If the constructor is not
too particular about the shape of
the wave, Tr3 may be omitted as
the action of Tr3 can only be seen
on an oscilloscope. In this case,
the output would be taken from
the positive side of C4.

Construction

The construction used by the
author is shown in Fig. 4. The tag-
board used was a ten-way type,
and the transistors can be wired
up so that they fit neatly down
between the components on the
tag-board. A compact unit could
be made in a small case if a 1'5V
cell were used for power. Fic )

S Sw— -
Sii; Chassis dimensions 4" x 1341,. Sn/Off switch

F'ig. 4—The component layout and wiring diagram.

inside the JUNE ISSUE!
(on sale Friday 4th May)

Seven-transistor pocket ‘
portable for medium and
long waves in a two-tone
plastic cabinet.

Practical WIRELESS

Compact hi-fi F.M. tuner
unit covering the BBC's With detailed instructions

VHF service—switch-tuned to build these grand sets.
and crystal controlled.

www americanradiohistorv com
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Moy, 1962 PRACTICAL WIRELESS £}
UNIVERSAL P.C.R. COMMUNICATION RECEIVERS
AVOMETERS 6 valves. Frequency coverage on three bands: 850-2,000 metres,
Guaranteed perfect working 190-550 metres, 6-18 Mc/s. Super slow motion drive, A.E. trimmer,
g’g;’gs‘ %‘;gf;}_?gs c‘;"f‘gleﬁst‘ngj tone control, bullt-in speaker. AS NEW £6.19.8. Carriage 7/6.
tions. P.C.R.3 Communica-
Model “D”, 34 range .. £8.19.8 tions Receiver. 190-
Model ’, 50 range .. £11.10.0 550 metres, 2-7 Mc/s.
Model ‘8", 20,000 0 /volt 7-23 Mcfs. Output for

Gas,

phone or 30 speaker.

SET OF S.T.C. TRANSISTORS
1R.F., 2 x I.F., 1 driver, 2 x output
plus GDI17 _diode. Brand New.
18/8. P. & P. 9d.

MINE DETECTORS No. 4A

Will detact all t¥pes of metal. Com-
plete equipment with instructions,
39/68. Carr. 10/6. Batteries 8/- extra.

AUTO TRANSFORMERS
Step Up, Step Down. 115-200-250
volts. 15 w. 9/-; 60 w. 12/6; 150 w.
18/8; 500 w. 675/&5 1000 w. 99/8.
Postage extra. l: W. £6.19.8.
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 calib. charts (Like BC.221).
Complete with valves, crystal
£6.19.8. Carriage 10/-.
230/250 volt A.C. MOTORS
Size 41in. x 3in, dia. 90 watt rating.
5,000 r.p.m. tin. drive shaft. Brand
New, 22/6 each. P. & P. 1/6.
SELENIUM L.T. RECTIFIERS
Full wave4brldge connected,

12/18v. L1A.  4/3 24/36v. 2A. 13/6
12/18v. 2}A. 6/9 24/36v. 4A. 18/6
12/18v. 4A. 9/9 24/36v. 10A. 45/-
12/18v. 5A. 12/ 24/36v. 15A. 47/8
12/18v. 6A. 13/6 48/60v. 2A. 18/6
12/18v. 10A. 122/8 48/60v. 10A. 82/8
12/18v. 15A. 37/6 PLEASE
36v. 1A. 98 POSTAGE.

L.T. TRANSFORMERS

All Primaries tapped 200/250 volts.

3.5, 9 or 17 volts, 1 amp......9/9
Ditto 2 amp. 14/3. Ditto 4 amp. 16/8
gor 17 volt, 6 amp. .426/-

or

PARMEKO TABLE TOP
TRANSFORMER

230v. Primary, 620-0-620v. 250 mA,
tapped 550 and 375v, 2 X 5v. 3 amp.
4p/- each. P. & P, 5/-.

PAINTON MINIATURE
JONES PLUGS/SOCKETS

2 pin, 2/¢ pr.; 4-pin, 3/6 pr.: 6-pin,
4/- pr.; 8-pin. 4/6 pr.: 12-pin. 5/6 pr.;
33-pin, 10/@ Dr. Postage extra.

AS NEW 8 Gns. Carr.
7/6. Both above models
are avallable with in-
ternal power unit to
operate on 200/250 volt
A.C. at 38/6 extra or
alternatively plug-in
external power units
are 35/-

R.C.A. AR88 L.F. RECEIVERS .

World famous 14 valve receiver. Frequency coverage on six
bands 75-550kc/s and 1.5-30 Mc/s. Variable selectivity, cry-
stal, B.F.0., mechanical bandspread, noise limiter, etc.
Operation 110/200/250V A.C. output for phone or 3Q speaker,
Supplied in perfect working order. £32.10.0 ea. Carr. 30/-.

NATIONAL H.R.O. RECEIVERS

Senior Model, table or rack mounting. Supplied with a full
set of 9 colls covering 50kc/s-30Mc/s. _Special features in-
clude: S meter, crystal phasing, B.F.0. etc. Output for
phones or speaker. Supplied fully tested. superb condition
throughout. 21 Gns. Carr. 10/-. Power units avallable
59/6 extra.

R.206 MARK Il RECEIVERS

Superb Recelvers covering 550 kc¢/s—30 mc/s on 8 bands.
B.F.O. variable bandwidth. noise limiter. etc. Output for
speaker or phones. Power requirements 250v, H.T., 12v.
L.T. Supplied brand new and fully tested. £15 each. Car-
riage £2 extra.

CLASS “D” WAVEMETERS MK. Il

Frequency coverage 1,900-4,000 kc/s and 4,000-8,000 kc/s.
6 volt D.C. Input. Supplied complete with crystal and spare
% vg:tp vial-;gntor. Brand New with instructions, 59/6 each.

COLLARO STUDIO TAPE TRANSCIPTORS
Very latest model with interlock button and fitted with
Bradmatic heads. 3 speeds, 14°, 34°, 7" per sec.. 3 motors,
digital counter, press button switching, Complete with
instructions and spare 7-inch spool. Supplied Brand New
and Guaranteed, 10 Gns. each. P. & P. 3/6.

FIELD TELEPHONES TYPE F

Ideal for all intercom. systems. house, garage, office, bulld-
ing sites, etc. Generator bell ringing, 2 line connection.
Supplied complete with batteries and wooden carrying
case, fully tested, £4.19.6 per pair. P. & P. 5/-.

SET OF MULLARD
TRANSISTORS

1x0C44, 2x0C45, 1xOC81D. 2x0C81.
Brand New. 30/-. P. & P. 9d.

CADMIUM SULPHIDE
PHOTOCELLS

Type PX1/1. Sub-miniature, wire
ended. Extremely sensitive. 12/8
each. P. & P. 6d. Data supplied.

PERSONAL EARPHONES

Complete with Lead., Jack and
Plug. Available High (crystal)
%r &Lf?w (mag.) Ilmp. 5/« each.

CR.100 SPARES KITS

Contain 15 valves, condemser and
resistor packs., pots. output trans-
former, etc. Brand New, 598/6 sach.
P. & P, 3/6.

24 D.C. volt PUMPS

100 G.P.H, impeller type. 15/8 each.
P. & P. 2/6.

B8.T.H. I8-inch SPEAKERS

Heavy Duty type, 15 ohm speech
coil. £0.19.8 each. Carriage 10/-.

PRECISION AC./D.C.
VOLTMETERS.

0-160v. and 0-320v. 8in. mirror scale
with knife edge pointer. Housed In
polished wooden cases, ideal for
schootls, labs., ete, Supplied brand
new. £5.18.6 each. P & P 3/6.

COMBINATION PRECISION VOLTMETER/
FMMETER

A.C. and D.C. 2 separate precision instruments housed in
polished wood case. Manufactured by Elliott 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 amp. Supplied with all current shunts, leads and
leather carrying case. Ideal for labs, schools. etc. Brand
New. fully checked. £0.19.8 each. Carriage 7/6.

G.E.C. SELECTEST MULTI-
RANGE TESTMETERS

1000 ohms per volt. 37 ranges. A.C./
D.C. Fitted with automatic cut out.
Supplied in perfect condition, Com-
plete with batteries and leads.
£9.19.8 each. Reg. post 5/- extra.

TRANSISTOR BARGAINS

XAl03 3/8 | XAL 7/8 | White Spot 3/-

Al04 4/6 | XAl24 7/8 | Yellow Spot 2/6
XBl112 3/- | XA125 716 | Yellow Green 3/-
XC141 10/- | XA128 718 | Yellow/Red 4/6

Please add postage.

R.C.A. AR8SSD RECEIVERS

14 valves. Frequency coverage on 6 bands 550 Kc/s—32 Mc/s.
Variable selectivity, crystal. B.F.O.. mechanical band-
spread. noise limiter, etc. Operation 110/200/250 volt A.C.
Output 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,6000ft. .. 13/  52in.dble. play, 1800ft.. 37/-
5in. long play. 900ft .. 16/6 Tin. std. play, 1200ft. 21/-
5in. dble play. 1200ft .. 32/~  7in, long play, 1800ft
5%in. long play, 1200t  19/6 1 0
Spare Spools: 3in. 1/-, 4in. 1/9, 5in. 2/-, 51in. 2/3, 7in. 2/6.
Plastic Spool Containers: 5in. 1/8, 5iin. 2/-, Tin. 2/3.
SEND FOR FULL LISTS. Please Add Postage
COLLINS T.C.S. RECEIVERS
Superb 7 valve short wave recelvers, Frequency coverage
on 3 bands 1.5—12 Mc/s. Circult incorporates B.F.O., R.F.
and A.F. gain controls. etc. Power requirements 225v.
H.T., 4v, L.T. Supplied brand new with circuit. £6.19.6
each, Carriage 7/6.

SN

-///Ad,/—/w

&

==

AR8S8D SPARES

Complete Wavechange Switch
Assembly with Screens, New, Boxed
17/8 each. P. & P. 3/6. 1st LF.
Transformer, Boxed. 3/6. P. & P. 8d.

1,000 watt ISOLATION
TRANSFORMERS

230 volt Primary, 230 volt Second-
ary. Ex-Admiralty, Boxed. £6
Carriage 10/-.

7.5 kVA AUTO
TRANSFORMER

Step Up. Step Down. 115-230 volts.
Brand New. Boxed. £15 each.
Carriage 10/-.

BB N —
20,000 O.P.V. TESTMETERS

A.C. and D.C.
voltage up to
1000 v. °"D.C.
Current up to
500

mA.,
Resistance_up
to 5 megohm.
Capacitance
up to 0.1 mFd.
Decibels —20
to +36.
Brand  New,
Guaranteed.
Supplied with
Leads, Battery
and Instruc-
tions. 5 Gns.
each. P. & P.
2/8.

(RADIO) LIMITED

Phone: GERRARD. 8204/%9]!
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HOW DO YOU¢
IMPROVE ON
MAGNIFICENCE

There are a few things you can’t improve, not significantly.
The odd refinement here and there, the minor blemish
eradicated, is all that’s worthwhile tor several vears.
Eventually, there’ll be a design or manufacturing develop-
ment of real consequence. Then, and only then, does a
major change take place.

The people who have bought the Brenell Mark 5 deck or
our tape recorders, know what they have bought also, that
kind of design and craftsmanship integrity. There’s a
special satisfaction in owning a machine which, vear after
year, cannot be outdated in facility or performance . . .
one with styling natural to its purpose and unaffected by
passing fashion.

Such excellence does not come cheaply, but neither is it as
expensive as comparably efficient equipment. Understand-
ably, a Brenel! dealer is not to be found in every High
Street, but it would be well worthwhile to go out of your
way for a demonstration of our claims. We would be
pleased to send you your nearest dealer’s address and any
literature or particular information you may require.

MARK 5 DECK
28 Gns,

Abridged
Specification

3 Independent Motors
{Capstan motor-hysteresis
synchronous) . 4 Recording

[ Y] THE INTEjNAJ’IONAL]

and Playback Speeds, |, J
33, 75 and 16 ips « Fast =3 AUBIO == mevaL
Rewind (1,200 ft. rewound [~ B

/ e i APRIC.26-22:2879:
in either direction in .

45 secs) « Accepts Bfin.
Reels « Interlocked
Controls « Pause Control.
Digital Rev. Counter.
Provision for Extra Heads
(Mono or Stereo).
TAPE RECORDERS:
MARK §5: 64 Gns.
€99.12.0. 3 STAR: 58 Gns.

STAND No. 70
DEMONSTRATION
ROOM No. 259

MARK 5 TYPE M: 88Gns, MARK § STEREO:
3 STAR STEREO 89 Gns.

BRENELL ENGINEERING CO. LTD.
la DOUGHTY STREET, LONDON, W.C.I
Tel: Holborn 7356 (3 lines)

GD %08

WIRELESS

D. & B. TELEVISION creryuong 3555

Dept. AS 131 & 13la KiINGSTON ROAD
SOUTH WIMBLEDON, LONDON, S.W.i9
““ Compare our prices with any others”

For the FINEST, FASTEST SERVICE in the COUNTRY
We are open from 10 a.m. until 7 p.m. (| p.m. Wednesday.)
For any information or problems you have, Cali or Phone, we are

always pleased to help.

NEW'! 5
SEND FOR QOUR COMPREHENSIVE L.O.P.T. Scan Coil
L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes
and models, 276, post 6d. Invaluabie as 2 service aid. The
finest list ever compiled.

HUGE PURCHASE ENABLES US TO SELL
TRANSISTORS AT THESE ASTONISHING
PRICES
Mullard: OC44, 97-; OC45, 8-; OC70, 6/-; OC7I, 5/-; *OC72, 6'~;

OC7%, 7'-; OC78, 7'-; *OC8I, 7/-; OCBID, 6/-.
G.E.C.: GET874, 8/-; GET873, 7/6; *GETI 14, 5/-.
* Availabie in matched pairs at /- extra.
Mullard Diodes: OA70, 219; OA79, 2/9; OA8I, 2!9; OA9I, 3/6.
G.E.C.: GEX34, 3/3.
TURRET TUNERS, Various Makes: 10, 16, 38 Mc/s, 40!,
EKCO 221/283 TUNERS special price £2.10.0 including valves.
EXAMPLE OF TRANSFORMER LIST
P

May, 1962

L.O.P.T. SCAN COILS
EKCO (New) (Used) {New) (Used)
221, 283 2 w5719 30/ —_ —_
284, 231 w. 5719 — — —_
311, 327, 310, 326 ... 579 —_ —_ —
FERGUSON: wee {New) (Used) (New) (Used)
103T, 1057 ... e 6919 35/ 60/~ 35f.¢
992/4/6/8 ... .. 6979 387- 60'- 351-
PYE: {New) (Used) (New) (Used)
V4, VT4, V7 ... we 550 35/- 55/« 35/
vT7, CTM4 ... . 550 35/- 55/ 35/-
MURPHY: (New) (Used) (Used only)
V214, V240, V250 ... 686 357. 45/.

REGUNNED CATHODE RAY TUBES
all with 12 months’ Guarantee
ALL MAKES: [2in., £3.15.0; 14in., £4.5.0; |7in., £4.15.0.
ADD: 10/- for 90°, 15/- for 110°,
5/- for Electrostatic Types.
10/- allowance on old tube if in good condition,

ALL VALVES ARE SOLD SUBJECT TO FULL
GUARANTEE

CURRENT VALVE LIST
AZS1  8/8|ECC85 ;/6|KT3y 8/6)5P61  2/3|UUB  14/6[7C5 73
B34 5/6|KCF80 8/-]KT81  8/3[U22 8/6|UUs  6/3(7C8 718
CBL31 20/-{ECH21 15/-|KT62  6/3|U2¢4  10/-|UY4l  84-{787 9/3
CCH35 12/6 [ECH3>  9/-|[KTWOGL 5/8|U25  12/-|luvss  a/6|i ¥4 713
CL33  10/- |[ECH42 T/4jKTW63 5/8|U2g 9/6| W77 4/-|1OF1 416
D77 81- |KCHHE1  7/8|Lb3 2/8|usl -\z17 3/-110CL  10/-
DAF91 5/« {ECL80 7/3[PCCR4  %/6|US7  17/-|5u4 ap(l0C2 13/
DAF9S 7/- |ECL8B2 §/9{PCC8Y% 8/8{yUs0 5/6 ‘5\,4 s/p/10P13  8/8
DF9L 3/9|ECLA3 1}4/3 {;crg(: 3}8 Us2 5-{sya  @/3/loPLs  8/9
g 13| PCr82 g s DATE 7
DU63 6 [EFs0  1/3|rCres 1476|Uiey B 100 ATt 410
DH77  4/8|EFR)  &/E|PCLR2 3/-usg,  14/8(04 05 gf 19AU7T  5/6

DEO1  6/- [EFS5  4/9|PCL83 /8|50t 17k 24T 613
DK92 /€|EF88  8/8{PCLSS 76| dUlsATE  5/6110RTe

DK96 7/3|ErAs  6/0[I'CL85 15/- gi%csff’é SBGE  19/- 1‘903(1;3 1;’2
DDLUl 8/3|EKel  3-|PL33  8/-(UAB fClenws 785001 812

DLo2  Of3fkrvz  4-leLas  ejg|UATER 8. 8/
Diby  GL[WLE e adre|usil w w5 o (e
“(UBFse 7/9|%F! 41612013 19/-
6/6{UCCR4 12/6/6F12  B/-j20P4  16/8
giglucess 7/9[8E13  &i6ingps 1478
EBo1 8- |EMB1  8/0|I'Y31  7-(UCFR0 14/8] W0 27
EBC33 4/6|1M8s  8/8[py32  10/-|UCHRI 12/3(6F15  9/-i30ct 7/
EBC41 7/8|EYS1 7/8|{PYS0  6/-{UCH47 7-|TF38  G/3130F1,1 873
ERF - 8/3(8LL  12/-|301,1 /8
EBF39 8/3{EZ40  6/3|’Ys2  6/-|UCLS3 12/L16L8 £/9130P4  11/3

i C|Urs2 B/ele J-

5-(8L19  12/-39KU 10/
14| 730 8/=|ULA4  10/9|83N7T 4/6(53KU 104~
6/3 |GZ: 12/6|R18 10/«|UL46 71=|6V6 b3
EOC84 7/8/KT33C 6/-'3P41 2/3'UL84 736Uy 10/-1183BT 14/u
These are only examples of our valves: if vou do not see what you
require send stamped addressed lope for special q
We pride ourselves that we can obtain and supply any TV
spare. OUR GIGANTIC STOCKS INCLUDE: Line, Frame
and Sound Qutput, Line and Frame Blocking, Osc., Trans., and Scan
Coils for any make or model Television. Please ask us for ANY
components you may require we are almost certain to have them
TERMS: S.AE. all enquiries. C.W.O. or C.O.D. 3/- extra.
Postage on Valves, éd. each. C.R.T.s 12/6 inc. insurance.
SAT!SFACTIO;\J ASSURED. RETURN POST SERVICE.
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Letters to the Editor

The Editor does not necessarily agree with the opinions expressed by his correspondents

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. |If a postal reply is required a stamped and
addressed envelope must be | d with the coupon from
page iii of the cover.

SOLDERING TRANSISTORS

IR,—Since the use of transistors has become
so popular and the number of circuits pub-
lished so many and varied, it is often necessary
for real enthusiasts like myself to make use of the
same transistors while experimenting with dif-
ferent circuits. I have found that by using short
lengths of rubber-covered flex of different colours
for collector, base and emitter positions, I can
avoid the use of the soldering iron on the actual
transistors. I merely pull out three or four strands
of wire from the lengths of coloured flex, solder
one end of each into position and then slip the
actual leads of the transistors into the “open”
ends of the flex—the removal of a few strands of
the original wires makes this an easy matter, but
good contact is assured. Using this method the
transistor leads may be shortened to half-an-inch
or so without risking any damage from over-heat-
ing.
I hope this tip may prove useful to other readers.
—C. J. SHANNON (Southampton).

VINTAGE MODELS

IR,—In reply to Mr. Forwarch’s letter in the
February issue, I would like to say that 1
also have—and enjoy listening to—an old Ameri-
can radio. It is a Weston which was given to me
during the second World War. At that time it had
just been reconditioned and now it is still in work-
ing order. Although only a four-valve set, it gives
a better tone than nearly every modern set that I
have heard.
I would like to correspond with any other Wes-
ton owners.—P. G. THoMmas, 6 Eton Ave., Heston,
Middlesex.

IR,—I am greatly interested in the correspon-
dence you receive concerning vintage receivers.
I have a Portadyne, five valve, mains model A72,
purchased mew In 1934 for 11 guineas. The set
is still in daily use and all the valves are the
criginals and the only replacements have been a
couple of volume controls and one condenser. The
guality is still very good, apart from slight mains
um.

1 also have a Portadyne six valve portable
model PB6, which I bought last year at the local
market for five shillings, complete with eliminator.
The set was in working order and has been in

constant use in my cellar workshop. The only
problem is keeping an accumulator constantly on
charge to cope with the drain of six valves.

The set owned by Mr. Munro (“On Your Wave-
length,” March issue) brings back happy memories.
My uncle was a great A.J.S. motor-cycle enthusi-
ast, and [ well remember visiting him and being
shown the latest marvel, an A.J.S. radio, exactly
as shown in Mr. Munro’s photograph, the only
difference being that there was a large frame aerial
on top.—D. RoBiNsoN (Bootle).

F.M. QUALITY

IR,—I am a regular reader of PracTICAL
WIRELESS, and feel that I must write and say
that I strongly disagree with the correspondents
who state that their vintage A.M. receivers are far
better than modern receivers. These people can
never have heard a good F.M. tuner, coupled to
a high quality amplifier and speaker.

Most owners of these old receivers state how
good the bass response is. This is due to the fact
that all they hear is bass and no top response, as
the bandwidth of the receiver will not cover higher
audo frequencies, plus the fact that 4-Skc/s is
the higher, audio frequencies are not transmitted
on L.W./M.W. A.M. transmissions.

On M.W. and L.W. many stations have other
stations competing for the same frequency, there-
fore the listener hears the required station but with
another station in the background.—D. G. RiCH-
MoND (Whixley, Yorkshire).

IR,—I must endorse the remarks made by Mr.
T. G. Davies (March issue) coneerning
anomalies of F.M. reception.

About 18 months ago I substituted a pair of
coils in a Philips turret-tuned TV receiver with
a pair of home-made coils wound to cover Band
II. Despite the obvious fact that the TV set used
a conventional A.M. demodulator, the F.M. trans-
mission came through loud and clear.* I would
hesitate to say that quality was better than a ratio
detector would provide, but to my ear it was cer-
tainly .satisfactory.

About the same time I modified the ratio detec-
tor circuit of a home-built F.M. tuner to a simple
diode A.M. demodulator and much to my surprise
the tuner worked admirably with a greatly
increased sensitivity and no appreciable loss of
quality. It certainly would appear from my experi-
ence that the use of conventional forms of F.M.
demodulation are unnecessary in view of the addi
tiona! complication involved.

I have also noticed the weak repetition of F.M
transmissions at points on the dial other than the

* Slope detection!—ED.
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correct one. As in Mr Davies’s case the nearest
station was Wenvoe, but | put this down to freak
reception of Wrotham and other distant stations,
but as | had no other means of checking frequen-
cies at the time, this theory remains unconfirmed.
—D. G. B. ArTHUR (London, S.W.9.).

CORRESPONDENTS WANTED

IR,—I am sixteen and would like to correspond
with any other radio enthusiasts of my own
age, and anyone who has any information on, or
has had any experience with, a six-valve “Metro-
Stentor” radio.
This radio was purchased for ten shillings, with
a rather pathetic 78 rev/min only record player
in a magnificent cabinet. The circuit includes two
6V6's in push-pull, driven by a transformer from
the anode of the double-diode triode. Also a two-
position pre-selector control is fitted as standard
(how many modern radios have this incorporated?)
The output, after a few modifications, is in
cxcess of 11W, and with full long, medium, and
short coverage and twin speakers; it is as good a
radio as I have encountered in a long time. —

May, 1962

P. ForBes (55 Shackleton Road, Tilgate, Crawley,
Sussex). '

IR,—I am very interested in radio constructing
and theory, and hope to take the R.A.E.
shortly. I would like to correspond with someone
of my own age (16). All letters received will be
answered.—K. Baker (“Bonaccord,” 87 Batley
Road, Alverthorpe, Wakefield, Yorkshire).

CALLING ALL CARS

IR,—Thermion recently spoke about an inter-
ference generator to cut out noise from small
radio portables. When is someone going to pro-
duce a small transmitter receiver to be fitted to all
cars and work on a standard frequency? I have in
mind a small R/T set behind the drivers right ear
which would have a range of 30 yards and enable
the driver of one car to speak to the other, such as
in the case of overtaking. For city use there would
be a jumble of speech but this could be overcome
by the police who could use a high power trans-

" mitter in the control of traffic.—W. MAaCKENZIE

(Kingussie).

A DIRECT-READING

FREQUENCY-METER

(Continued from page 47)

Response-Pulse Duration

Whereas D1 removes the negative spikes of
the differentiated square wave at Sk3 output,
they are still present at pin 7 -of V5, because there
simply C11 and VR2 are used for differentiat-
ing. It is necessary that the response-pulse from
V5 should have ended of its own accord before
the negative spike arrives at C11, as this could
otherwise terminate the response-pulse in V3
prematurely, giving erratic readings. This con-
dition is obviously satisfied if R28 is made no
larger than the value giving response-pulses on
each range no longer than one-third of the time
of one cycle of the input frequency giving full-
scale deflection.

If this maximum size of response-pulse (to be
cnecked on an oscilloscope) does not allow
cufficient meter deflection to be obtained, then a
more sensitive meter must be used. A 500xA
movement- should then be used, and D2 must be
replaced by a 6V zener diode. Although the
prototype worked well ultimately with the cheaper
ImA meter arrangement. adjustment was tricky
and near the limit of what was possible, so that,
if available, the 500uA meter might be used right
from the start.

Alternatively, the constructor might try raising
R27 to 56k or even 100k, and placing C1!1 between
Sk3 and pin 7 of V5. This causes negative spikes
to be absent at grid pin 7 too, and thus removes
the necessity for the restriction of response-pulse
time-length. Two disadvantages of this method
are then the lower voltage level, which may lead
to difficult triggering of V35, and the interference
to triggering of V5 possible when apparatus is fed
from Sk3. The issue must be decided by experi-
ment. It is also possible to duplicate the arrange-
ment feeding Sk3, but making the counterpart of
R27 then about 56k, for triggering V5.

Input Waveforms Acceptable

It is the positive-going transition of each cycle
of any input waveform to VI which will ultimately
lead to a trigger to VS. Thus the only restriction
placed on an input waveform is that such positive
transitions of sufficient steepness must be present.

The steepness on a sine wave is certainly
sufficient, and a sine wave is the simplest wave
form possible. ‘Consequently it is reasonable to
suppose that for any other waveform, if positive
transitions are weak, the negative ones are likely to
be all the more distinct, e.g., a positive sawtooth.
In such cases it is merely necessary to reverse the
polarity of the input voltage. The input polarity
should be such that the steepest transitions are
from negative to positive. If of incorrect polarity,
a single amplifier stage will reverse a signal. If
from an anode circuit, it may be possible to tap
off from a cathode resistor, or vice-versa, or from
elsewhere in the circuit supplying the waveform,
where polarity is reversed.

But this point is not so very critical. The proto-
type is remarkably easy going regarding waveforms
it will accept. Fed from the extension speaker
terminals of a radio set, the behaviour is exactly
as expected. Relatively low readings on medium-
wave music, higher but strongly fluctuating
readings on speech, considerably higher readings
on everything on an F.M. transmission, and very
great readings of many kilocycles greater than
anything else as soon as the carrier is detuned,
with hiss, noise and sideband-splash of high
frequency, or if any heterodyne whistles appear.
The prototype will sort out and indicate the
frequency of a heterodyne whistle considerably
weaker than the actual programme on which the
whistle is located, which is rather remarkable.
Better proof of its generosity in type of waveform
acceptable i1s hardly needed.
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communicarions | TEST METERS FOR EVERY PURPOSE & POCKET

RECEIVERS

Never before offered in this
condition, BRAND NEW
AND UNUSED in original
Army transit cases.

MARCONI C.R.100/8. Covers
60 Kefs to 30 Mc/s. Complete
with all valves, instruction
manual and internal A.C,
power unit for 200/250 wv.

ONLY £35 e

NATIONAL H.R.O.
SENIOR. Covers 480 Kc¢/s to
30 Mc/s, using 6 general
coverage plug-in coil sets.
Complete with all valves and
instryction manual. Uses ex- 2,00

: : 0.P.V. MODEL TP-I0.
ternal power unit (available Reads A.C. & D.C. Volts up to
59/6 extra. P.P. 4/-). 1,000; D.C. Current to 500mA;
ONLY £25 {tﬂesist&ni:eFle jlxgelg.r Capacjg

/. nce n ecibels from —

(carr. 307-). to +36: Outputslack for A\g}lo

All receivers tested ond guaran« Mfﬁsnl}rements. O BV, F3 6

20,000 0.P.V. MODEL TP-5S. | 30,000 0.P.V.MODEL 500, Volts
Reads voltage up to 1,000; D.C. | to 1,.000: D.C. at 30,000 G.P.V.,
at 20,000 ohms per volt and A.C. | A.C. at 20,000; 12 ‘Amps’ D.C.
at 10,000 0.p.v.: D.C. Current to | Carrent; 60 Megs Resistance.
500mA; Resistance to 10 Megs.; | —20 to +56 Dbs; Internal
Capacxtance to 0.1nF: Decibels buzzer short circuit warning.
from —20 to +36. Size 3iin. X | Size 3%,4in. X 6%,4in. x 24in.

teed perfect working order before £3.19.6 5iin. x 13in. £8.19.6
despatch. Further details on £5.19.6
either sent on request. All New Stock, with leads, prods, and internal batteries. Fully guaranteed. Details S.A.E.

AMERICAN ARS8D RECEIVERS. Fresh release of these
renowned sets. 14 valves, 6 wavebands, covering 500 Kc/s-
32 Mc/s. Incorporate every possible refinement & have internal
A.C. mains pack for nominal 115/230 v. Thoroughly recondi-
tioned, Immaculate in appearance, and in perfect working
order. ONLY £35 (add carriage 30/- and 50/- deposit on return-
able transit case). S.A.E. brings illustrated leaflet.

AMERICAN TCS RECEIVERS. 7 valves, 3 wave-bands,
covering 1.5-12.0 Me/s. Caltbrated dial, superb slow motion
tuning, RF and AF Gain Controls, C.W. Switch, provision for
spot crystals. Circuitsupplied. IN' NEW ‘CONDITION, TESTED
WORKING BEFORE DESPATCH. With NEW ex-services power
pack (less outer case) which operates from 110/250 volts A.C.,

12 volts D.C. ONLY £5.19.6 for BOTH ITEMS (carrlaze etc. 15/6)

B.C. 221 FREQUENCY METERS. The famous Amer ican
crystal controlled, portable frequency measuring standard.
Coverage 125 Kc/s—20 Mc/s. With original calibration book.
Perfect order. Illustrated details on request. ONLY £18.

PCR COMMUNICATION RECEIVERS
Manufactured by Pye & Philips. Ong of the Army’s most versa-
tile and sensitive sets. RF stage and 2 of I.F., using 6 British 1.0.
type valves, Large 180 degrees Illuminating and Calibrated Dial.
Flywheel Tuning with locking device. Aerial Trimmer. Tone
and Vol. Controls. Band Switch from panel jacks for speaker or
phones. In black metal case, size 17in. L x 8in. H x 10in. D. Model
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 hassimilar L & M waveband coverage. Short wave
6-22 Mc/s, but no speaker. Used but excellent condition £5.19,6.
Bvery receiver aerlal tested before des. Add 10/6 carr. all models.

eslgned to operate from 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.EFOR ILLUSTRATED LEAFLET

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the techni-
cal staff of Practical
Wireless: easy to build,
using printed circuit
and lIst Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage 1o inter-
nal speakers. All parts
sold separately (new
components only) en-
abling you to buy as re-
quired and full detalled
price list will be sent on

uest. Constructional details 1/6.

Newly designed OSMOR Cablnet and reduced price, TOTAL
COST INCLUDING BATTERY AND CABINET NOW £8.10.0.

THE “GOOD COMPANION”

THE FINEST COMBINED PORTABLE and CAR RADIO YET

DESIGNED FOR THE HOME CONSTRUCTOR
+ 750 m/W output. % 6 transistors and 2 diodes. % Full Medium
and Long Wave coverage. k Quality speaker. % Pre-aligned
I.F.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
follow construction data (avallable separately 3/6).

All parts sold separately

and full illustrated details
will be sent on request. Total Cost o L]
With alternative luxury cabinet using 7 x 4in. speaker £10.19.8.
Either type, plus 5/ post and ins. (Battery 3/6 extra.)

“ POCKET 4”
TRANSISTOR RECEIVER

Uses minlature speaker, proper
tuning condenser, and volume
control. Built-in aerial makes
unit efficlent and portable. ldeal
for the beginner. Full medium
wave coverage. All components
and case for only 42/6 (p. & p. 2/6).
Ten-page constructional book
free with parts or separately 1/6.
S.A.E. for parts price list.

HARRIS ELECTRONICS !38 Gray's Inn Road, London, W.C.I

(LONDON) LTD

Please include carriage costs on All items
(Open until 1 p.m. Saturdays). we are 2 mins. from High Holborn.
(Chancery Lane Station) and 5 mins. by bus from King's Cross.
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WEYRAD

IMPROVED COMPONENTS FOR THE 6-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE

May, 1962

ROD AERIAL—RA2W

6in. long, 3 in. diameter, connections to tags T - " -
on Coils. For 208 pF tuning capacity ... 12/6
Car Aerial coupling Coil 1/~
OSCILLATOR COIL—P50/1AC
M.W. covered with 176 pF rumng capacity.
L.W. by extra padder .. > 5/4
I.LF. TRANSFORMERS
Ist and 2nd Stage—P50/2CC ... = 5/7
(2 required)
3rd Stage—P50/3CC ... 6/~

DRIVER TRANSFORMER——LFDT4

redesigned to reduce size and improve perform-

ance. Six spills for mounting and connections 9/6

PRINTED CIRCUIT—PCAI
Size 234 in. x 8% in. Reody drilled and printed with component positions .. 9/6
WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL PRICE &d.
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

23 TOTTENHAM COURT ROAD, LONDON W,I
and at 309 EDGWARE ROAD, LONDON W.2

THE TRAV-LER

TRANSISTORISED BATTERY PORTABLE

TAPE RECORDER
Only 17 gns. ©:-

Original Price 30 gns. Batteriec 10/6 extra.
FEATURES:

1Tel: MUSEUM 34512
Tel: PADdington 6963

THE TELEFUNKEN

STEREO HI-Fi
AMPLIFIER

Original pricc 18 gns.

oy £119.6 750

Governed speed 33 1.p.5. Suitable tor recording
from microphone or radio. Neon recording
indicator. Pause control. Single knob
operation ior record, replay and rowind.
Separate volume control. Will take 3in. spools. Finished in black, gold and grey.
Weight 8tb. Provislon lor operating from external $-volt supply.

THESE EECORDERS ARE BRAND NEW and in the Manulacturers’
original cartons.

PRICE INCLUDES REEL OF TAPE, BSPARE 8POOL & MICROPHONE.

BRIEF SPECIFICATIONS:

% Power Qutput 5 watts total (2}
watts per channel).

% Total harmonic distortion less
than 1% at 1 watt outpat.

% Frequeney Response :

30 c/s 1o 40 Ko/s 24B.
45 o/s to 30 Ke/s $4B.

% Sensitivity sufficient for all
normal inputs trom Tape
corders, Pick-ups, Micropbonex,
Radios.

% Power requirements 110, 126,
150, 220, 240 volts A.C.

% Plano key seloeting.

% Pre.elccted tono control

% Size: 12in. wide x Bin. deep x
24in. bhigh.

% Weighs 8lbs.

% Finish: Hammered enamel in
grey/green with goid Irm-
mings. :Con'rols and press
buttons in cream with black,
blue and red lettering.

STAR FEATURE PURCHASE

WE CAN OFFER THE FABULOUS SAVILLE DOUBLE 12 STEREO POWER
AMPLIFIER AND MATCHING SAVILLE (2P CONTROL UNIT

Ky 25 Gns.

Briet Specifications:—

ORIGINAL

p. & p. 1276 PRICE 49 Gns.

Input sensitivity P.U. 3 and 45 mv. Tape 1 and 20 mv, Radio 50 mv.
Output 12 watts per chaunel. 20 watts peak,

2 EL84 push-pull output par channel.

Control 6-pos. sel. volume on/off bass. treble and balanos.

THIS ARTICLE IS BRAND NEW AND GUARANTEED.
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Transistor
Receiver
Mains

Unit By F. G. Rayer

THIS UNIT ENABLES-A TRANSISTOR
RADIO WHICH NORMALLY USES A SV
BATTERY TO RUN FROM THE MAINS

jHIS eliminator allows mains operation of
any transistor receiver or amplifier which is
designed to run from a 9V or similar battery.
Working costs are negligible, and the unit is, of

“m

x | MRI§
. Rt c2
P I3
9 P sec, 23900 | 100p' _
Fuse 4 >
4 (o] R2 -
"Lo-zs 2200 'Eom;:ut
Ted%s T
i — ] -
T3 MR2} : M +
“.L N !-.i' "
— e e
ALC.mains Chasslsm
The circuit.

course, *very useful indeed when testing receivers
or experimenting with them. It can be disconnected
in a few moments, so that the battery can be
replaced when the receiver is to
be taken elsewhere. No circuit
changes whatever are needed in
the receiver,

The circuit is shown in Fig. 1.
The transformer isolates the
secondary circuit and receiver
from the mains. Two rectifiers
are used in a full-wave circuit,
with centre-tapped secondary.
The 220 resistor draws a cur-
rent of about 45mA, and as a
result the output voltage is
largely stabilised against fluctua-
tions which would otherwise
arise with changes in current
drawn by the receiver. The
100pF condenser is for smooth-
ing.

PRACTICAL WIRELESS 81

The complete unit.

Constructional Details *

Fig. 2 shows the layout of parts, and all wiring.
A box approximately 4in. x 2in. x 1in, deep
will easily hold the components. An aluminium
plate is cut to fit in this box, with a little clear-
ance, and the parts are assembled on this.

The transformer is held in place by passing its
securing tags through holes. The primary leads
go to the fuse holder, and an insulated tag, these
items forming anchor points for the mains flex.

Both rectifiers are bolted to the chassis plate by
their positive terminals, and the plate is also
common to the mounting tag of the 3-tag strip,
and the positive lead of the output circuit. It is
essential that the secondary centre tap (blue) goes

COMPONENTS LIST
Resistors:
RI 3901w
R2 220Q1W

Capacitors:
Cl 0-25.F I50vw
C2 [00pF 12VW elec.
MRI, MR2 G [7-M rectifiers
Tl 9/0/9Y transformer (Osmor)
Two tag strips, 100mA fuse, fuseholder, etc.

T e

A top view of the unit.

www americanradiohistorv com
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3-pin plug is available, the chassis
and secondary circuit can be
earthed at the earth pin, as
shown by the dotted line in Fig. 1.

The chassis plate can be held
in the box by the same bolts
which secure the tag-strips, extra
nuts being used underneath to
obtain clearance for the rectifier
terminals,

Testing

If a meter is available, connect
it to the output leads, and insert
the mains plug. The meter should
show about 9V, the exact figure
et o «4  depending on the mains voltage,
etc. The voltage on the prototype
was found to read just over 9,

with no load, and slightly

under 9 with a receiver
Transformer drawing 16mA. This com-
¢ pares favourably with a bat-
tery, and is suitable for any
set of usual type.

The unit assembled in its ease.

Polarity

The meter will confirm
that polarity is correct—it is
essential that this is so. If
the clips or sockets have
been soldered to the correct
leads, it will be impossible
to connect the receiver in-

L correctly.
Y CV e skt o TR LRG \c - ¥ -]+ The eliminator leads or
AC. e ends g entre o i
mains connected to chassls tap receiverY Y igpioggﬂin?: t C(I:Ienaacltlo;viet:rll
each other.

Fig. 2—The wiring diagram.

to the negative side of the circuit,
as shown. The 100uF condenser
should have an insulated sleeve,
or should be covered with some
type of insulation, to avoid con-
tact between the can (negative)
and chassis.

Twin flexible leads of con-
venient length pass through a
grommet, to supply the receiver.
If the receiver uses any of the
popular kinds of 9V battery, a
pair of battery clips can be
soldered to these leads. The
receiver battery leads can then be
clipped to the eliminator output |
leads with a minimum of trouble. —_ L S SRS
If the receiver uses a battery with Another view of the unit.
sockets, a suitable socket strip
can be purchased, or obtained from an old battery.
The receiver can then be plugged into the

eliminator output, or battery, at will.

For the mains circuit, use good quality flex. PRACTICAL WIRELESS CIRCUITS
A 100mA fuse is inserted in the fuse holder, and 17th Edicion
it is preferable that this fuse be wired in the By F. ). CAMM 1776 by post 18/7
“live” mains lead, as in Fig. 1, so if a non- from
rﬁyerlmb]c (3-pin) plug is u‘s‘cd,, employ red for GEORGE NEWNES, LTD.,
;BIIaSCkcaig’ t;li][:lll l12.:L\ccdnf(l)‘x? l‘hgl "L(neﬁz?al(;.f Iwhg:]ui Towei s, Sauthimtn SeRLP R IGINE 2
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Until Colour and 625-line TV transmission are ready most viewers can be
expected to retain sets longer and pay for the servicing that longer life entails.
In addition, there are more radios, radiograms, record reproducers, tapes, car radios, than ever before
» » - which means profitable times now and in the months ahead for every servicing engineer. More than
ever you need Newnes Radio and Television Servicing
which places at your elbow data for practically every
model you are ever likely to be called upon to service.
The set goes on earning for years! See it by this free
examination service—you send no money.

2,680 Popular Models (1954-1961
e MORE NEED THAN More than 4,500P Circuits and Component(Layout Diagrams).

OVER 4,400 PAGES

EVER FOR NEWNES Data for all these } urdily b d so that you czanmot
mislay or lose wanted circuits—Ace, Alba, Ambassador, Argosy,

RADI o AN D Armstrong, Baird, Banner, Beethoven, Berec, Brayhead, B.S.R., Bush,
I E LEVI s I o N Co., Garrard, G.E.C,, Gramdeck, Grundig, H.M.V,, Invicta, K.B,
McCarthy, McMichael, Marconiphone, Masteradio, Motorola, Murphy,

Pageant, Pam, Perdio, Peto Scott, Philco, Philips, Pilot, Portadyne,

SERVICING sl
Raymond, Regentone, R,G.D., Roberts’ Radio, Sobell, Sound, Spencer

Capitol, Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca,
West, Stella, Strad, Ultra, Valradio, Vidor, Walter, Webcor.

e More rephirs and overhaul
e More adjustments

Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, E.M.l.,
Emerson, English Electric, Ever Ready, Ferguson, Ferranti, Ford Motor

B e = ks Plus 2 years’ postal advisory service forJevery owner.

BN /e foryowreellt
MO 4y 7 daye’ free exalmination

Send no money—simply post coupon to-day.

To: George Newnes, Ltd., 15-17 Long Acre, London, W.C2.
Send me Newnes RADIO AND TELEVISION SERVICING (in 7

Volumes) and TV ENGINEERS' POCKET BOOK without obliga-~
tion to purchase. I will return them in 8 days or send 16/- deposit 8
days after delivery, then twenty monthly subscriptions of 16/-, paying
£16. 16s. in all. Cash price in 8 days is £16.

TELEVISION  ENGINEERS® Name

POCKET BOOK (Value 12/6) |Address

This 272-page book is (

presented free with the | 7ies (V) e here appiestia
servicing set. Covers HoucOWNER

basic circuitry, valves, |O .

fault-finding,  interfer- ccupati H

ence, alignment, Cathode _ Jtiving with Parens
R;y tubes, etc. Packed Your Signature  Coduine addrom
:slst:nUaldélzgt;?ms and |£3r Parent signs if you are under 21){RV) 533/19
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SOUND RECORDINGS

RECORDING TAPE, save up to 30%,
send for list; also 50 second-hand

recorders in stock. E. C. KINGSLEY |
& CO., 132 Tottenham Court Road, |

London W1. EUS 6500,

THE FAMOUS
TAPE HEADS.
TRACK,
ERASE.

“TELEFUNKEN"
30/20 Kcs. TWIN
RECORD/PLAY AND
BRAND NEW 30/- The Pair
LIST 5 Gns.

Fanthorpe Ltd., 68 Hepworth
Arcade, Hull, Yorkshire.

A,

RECEIVERS & COMPONENTS

SPEAKER REPAIRS. Cones/Fields
fitted. Clock Coils Wound. L. S.
REPAIRS. Pluckiey, Ashford, Kent.

NEW AND SURPLUS Valves, guaran-
teed, from 3/6. Also reclaimed Valves,
pertect. from 1/8. Many bargains.
S.A.E. for complet,e list. LEWIS, 46
Woodford Aveaue, Ilford, Essex.

@ KINGSLAND
ELECTRONIC COMPONENTS

Stupendous Offers

6in. Speaker, new. 3 ohms, 15/9.
h galn Transistors and Ferrite Aerfals
8/9 each. Diodes. 1/9. All with circuits.
1 deal LF. amD 455 kc/s,
2.5, 5/8 eac
2000

miniature, 10/8 pair.
edgewise movement with switch 5K, 20.

1 meg.. minlature, 8/8 each.

Earpleces, crystal, 9/6. Magnetic, 9/~
complete with sub-miniature Jack and
Socket or Jack and Socket, only 3/9.
P.W. P t 6 Transistor Kit. Complete
with prmted circuit cabinet, transistors
and speaker. Osmor designed kit and full
instructions, all parts guaranteed new.
This is the Kit for the Ambitious con-
structor. £8.10.0.

Try our surprise pack of accessories, if not
satisfied return thin seven days and
money will be refunded, 7/8, p. & p. 2/6.
8 assorted voltage droppers, 5/- p. & p. 1/6.
100 assorted condensers, 6/-. & p. 1/9.
8 volt or 12 volt vibrators, 3/8 ea.chp &p 1/6.
Mike and pick-up tmnsformers ideal for
baby alarms, 4/, p. & p. 1/-.

8 assorted potentxomebers. 5/~ P. & p. 1/9,
50 orted resistances and oondensers.
6 migiature valve holders, 2 tag strips, 40
sepafate contacts. each 4/, p. & p. 1/9.

182 KINGSLAND RD., SHOREDITCH,
E.2, Tel: SHO 6572, Sorry! U.K. oniy.

“ HEATHKITS ” can now be seen in
London and purchased on easy terms,
Free brochure. DIRECT TV REPLACE-
MENTS LTD., Dept. PW/7/4, 138
Lewisham Way, SEl4. Tideway 6666.

ANY KIT BUILT for small charge.
Special reductions for “ Good Com-

RATES: 6/6 per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra,
Advertisements must be prepaid and
addressed to Advertisement
Manager, ‘‘Praetical Wireless,”
Tower House, Southampton St.,
Eondon W.C.2

BRAND NEW MEDIUM WAVE
BROADCAST RECEIVERS
200-540 meters. In brown wooden cabinet
with glass covered dial, 8in. speaker. VYalves
6K8, IF, 6K7, 6Q7, 6V6, complete with
circuit and vibrator pack to run off 6 volts.

Size approx. Ht. [0in. x M. x Hft. Brand
New in waterproof sealed cartons.
£4.10.0. Carr. 776.

R107 RECEIVERS

New, but have been loose stored, very
good throughout, every one checked to
highest standards. 1.2-17.5 Mc/s in 3
ranges, 3 kcfs or 7.5 kcfs bandwidth,
9 valve superhet, sensitivity 2-61LV, Power
100-250V  A.C., or 12V D.C. £15.10.0.
Carr. 30/, or Ist Class used sets £§2.10.0.
Carr. 30/-.

J. T. SUPPLY

309 MEANWOOD ROAD, LEEDS 7

A.1. POST FREE BARGAINS.
grade transistors, OC44 9/.,
7/9, OC70 OCTt b/6, OC72 OCT8
/., OC170 12/8, OCI171 12/8,
0A79 0OA81 2/9. OA91 OA9S 3/-.
claimed valves 6D2, 6F13,
6F15, 6F12, 8D3, EB9I1, EA50, EFS0.
EF‘91 EFSO D77 D152, L6 3 Z77,
zZ152, 2719 1/3 6F1, 6P25, 6P28, 10D1,
B36, U3l 2/-; 6AB8 10F1, 10P13.
20D1, 6F18. ECL80 LN152 PL33 3/3.
19Y3 20F2, 20L1, PY81, ‘U154, PZ
4/6. Postal dry battery service.—A. 1
Radio Components, 14 The Borough,
Canterbury, Kent.

First
[0 073

CLEARANCE AMPLIFIER OFFERS

High Fidelity
Push-Pnll 15

put. Very high
sensitivity.
Valves used:
ECC83, ECCS3,
EL84,EL84,EZ%81,
Negative f{eed-
back. Separate
Bass and Treble

Controls. 3 and
15 ohms outbuts. £7.10.0, plus 7/8 carriage.

Similar 35 watt. £10.10.0, plus 7/8 carr.
SEND FOR FREE LEAFLET

STROUD AUDIO
Bath Road, Stroud, Gloucester

TRANSISTOR SETS. OC44, 20045,
OC81D, 20C81 35/6, OC44 98/., OC4d
8/6. OC17l 6/3. XA102 9/., XAl0:
8/6. XB103 6/3. Red Spot 3/6. White
Spot 4/-. Diodes General 1/-. OAT9
3/-. OAT0 3/.. OAT1 2/9. OA81 2/9.
GEX34 2/9. Ear pieces complete with
plugs and jacks 100, 250 and high Z
7/9 each. Min Caps. 1 to 32 MFD., 1/9
each, p. and p. paid by CHAPPLE

panions . Details, S.A.E. Box No. 35. 10, 107 Neasden Lane, NWI10
BRIAN E. HAMPSHEIR (R & T) LTD.
Dept. PWA 23 NORTHCROSS ROAD S.E.22.
6F13 EF80 EF91 6P25 10F1 zn ECL80
EB9! 6P28 6F) EF50 L63 6Fi2 25L6GT

GUARANTEED 1009 ALL AT ONE PRICE
£} for 10, p. & p. FREE

www americanradiohistorv com
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TELEVISION TUBE SHOP

We have the following
Unused, Guaranteed Tubes
in stock now
Carriage up, but prices down.

AW36-20,21 ,........... £5. 2.6
AW36-80 .....evnveene... £5. 7.6
AW43.80,88 ............ £6. 7.6
CI2A,C12B .....ovvne.... £4.12:6
CI4BM,FM .............. £5. 5.0
CI7BM,FM,HM .......... £6. 7.6

CITLM, PM,SM............ £6.12.6

€21 HM, SM, TM .......... £7.17.6
CMEI402 .........co0n... £5. 7.6
CMEI702, 1703. ...... . £6.12.6
CRMI21,2,3,4 .......... £4.12.6
CRMI141,2,3,4 .......... £5. 7.6

CRMI152, 153...... £5.12.6

CRMI171,2,3 ............ £6. 7.6
MW22-16......c000un... £4. 2.6
MW3I1-16,74 ............ £4. 2.6
MW36-24,44 ............ £5. 2.6
MW4L-1 ..., £6.12.6
MW43-64, 69 . ceseas £6. 7.6
MW53-20 .. ..ceeenenens.. £7.17.6
MW53-80.....0000n0ene.. £7.12.6
TIOIA . .iivieeeienenn... £6.12.6
I4KP4A, 141K ............ £5. 2.6

171K, I72K 173K .
720|A, T203A .....
7204A ..
7401A .. £6. 7.6
T405A ...i.vineneneene.. £6.12.6
All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 7/6 via B.RS. or

1216 via passenger train.

TERMS £ down,

per month.

Send for our EQUIVALENT LIST
for types not shown. Almost every
type can be substituted.

Shop Soiled Tubes

(Subject to Availability)
12in. 3/18, 3/31 45/- Others 57/6
|4in. CRMI41/2 60/~ Others 57/6
17in. CRMI71, MW43-69, 43-64,
751-  Plus Carriage. Guaranteed
for 12 months,

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
S.W.11
BAT 6859

South of the Bridge.
until 4 p.m,

£6. 7.6
£5. 2.6
£5. 5.0

balance £I

Open Sats.
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TRANSFORMERS

Ouiput ;
Oscillator |
Coils M

Scan

ALBA: T301, T304, T304, T484, T494, etc... 46/8
BUSH: TV11A, llB 124, 12B, TVG124,

1B, TRG124A, 19B 44/-
TV 026 TVS‘.’, TV3s, TVG:M TVGSMA TBG,
TV36, TVG36, TV36C, TVGIGC, TV4S 88/6
TVs3, TVs, TVS7, TVGHS, I‘VGJ. TVGS,
TVE86, TVE7, ete., . .. . 94/-
TVA0 with EY?1 108/~
COSSOR: 930 and T931 933-4-5 987 93BA,
and F, 938 and A and F .. e1/e
943T, 940 948, 945, 945,8 . .. B8/8
8541, 947, 949 . .o .. 88/6
DECCA: D17 and C_. . .. .. 68/8
DM1, DM2C, DM3, DMd/O .. .o . 74/-
DM3, DM14, DM17, 444, 865 0o - -
DEFIAN’.I‘: TBM&H, TB1763.. .o . B8/8
DYNATRON:
EKCO: Ta93, TC8102, Ts8108, TBIM
TRCi124, TC138, T8188, T8193 .. B4/-
TRC138, TC140, T141, TV142 .o . T78/8
T161, TLIBZ T164 Tlﬁb ete. 7816
TC208, TV209 T231 T2‘21 T‘)sll" Tﬁ48,
T283, T284 T? b8/8
FERGUSON 103T 105'1‘ 113'1‘ 135'1‘, 145'1‘ 65/6
941T-953T inclusive . .. 58/6
9291 T—897T inclusive . a8/6
203T-2467T inclusive .. C e .. 68/6
3067T, 308T .. .o .. B4/-
FERRANTI: 14T3, 14'1‘31'. ls’l‘A . . 478
17K3 and F, 17T3and ¥ .. . .. 476
17K4 and P, 178K4 md 7 oo . .. 478
17T4 and ¥ oo 00 .. 478
14T35, 178K5, 17 K5 478
G.E.C.: TJ.251 BTIMQ BT1746 BT1708
BT4743 oo 0o .. 48/8
BT4643, BT5147 BTS‘MG-“ .o .. 88/6
BT5348- B’156t33 inclusive .. .. .. 48/6
snd 886

H.M.V.: 1824 and A t0 1831 inclusive .. 66/6

1840, 1841, 1842-1848 .. o e .. 66/8

All models avatlable,

INVICTA: T118,T119, 'nao - - . B4/-

All other models avai

K.B.: LFT80, LVT50, LFTOO MVeo - 106/8

All models available.

MARCONI: All models available,

MASTERADIO: Most models in stock,
McMICHAEL: Most models in stock.

MURPHY: V200, V202C .. .. .. B6/8

V240, V250 . o B4/-
PETO BCOTT, PHILCO Mostmodehlnafock.

PAM: 908,909,852, 953, 958 . e .. b4/~
PHILIPS: 1768U, 21680 .. .. .. 104/-
1100V, 1200V v e ae .. T4/-
122GU, 1236V, 1238V e ee .. 74/-
114UF, 114UM, 115U . e ee .. Y-
143701448V .. .. oo .l il 8-

Most models in stock.
PILOT: Most models in stock,

PYE: CTM4,FV4C, FV4COL oS - B4/-
V4, VT4, V7, V7 .. e ee .. B4-
LV30, FV1, FVIC e ee .. 8978
C817F, CTM17F, CW17_ e .. 68/8

0WJ.7C CWI17CF, CW17F, a'.c. - - 68/6
Most models in atock.

RAYMOND: Most models in stock.

REGENTONE: Al models available.

R.G.D.: 8017T.7017, C54,eto. - - B8/6
Most models in stock.
SOBELL: TH17, T346 - - - 84/-

STELLA: BTE721U .. .o . .e 104/-

BT8517U 8T8621U ., .o . o 104/-

BT801 .o . . .. 104/-

BT6414U 8T64170 . .o .o .. 74—
T3314U"

ULTRA 86 nrlu. 815 serles, with U25, ete.,
complete e e ee .. TBI8
Most models in stock.,
VIDOR: ON4217-CN4231Inclusive .. - 84/-
Post and Packing 3/
Also: Used O.P. Txs., 8can Coils, eto,
ALL GUARANTEED 80 DAYS
(All enquiries S.A.E.)
Write for SAME DAY DISPATCH to

MARLEY SUPPLIES
21 Pitlake, Croydon, Surrey

COroydom 8800

And at 2 Wellfield Road, 8.W.16 (near Streatbam
Library)

RECEIVERS & COMPONENTS |
(contd)

GOMPONENTS VALVES Tubes, ete.
write or phone for free list. ARION
TELEVISION, 4 Maxted Road, Peck-
ham, SE15 (New X 7152).

PLEASE NOTE: Kits’
details.—8 Hooker Rd.,
Norwich, Norfolk.

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 deuvered
free. Quantity discounts, O.
BROWN LTD.. Eagle Sbeelworks
Heywood, Lancs. Tel.: 69018,

built. SAE
Heartsease,

ASK your dealer for Amerlcau Ferro-
dynamies. ‘‘ Brand Fiw Recording
Tapes—the best tape value!

AMATEUR LICENCE Morse Records.
The Rhythm Method of teaching
Morse is the quickest and cheapest
known. Fur full details aud special
beginners offer. S.A.E.: E-
, 45 Green La,ne, Purley, Surrey.

HIGH QUALITY R.C.A. Varacoustic
Microphones, model L.M. 16203 (600/

250/50 ohms).. Reconditioned £10
each. Second- ha.nd in working order
£8 each. CW MOSS EMPIRES
LTD Sound Dep Crenbourn

Mzéréélons Cranbourn Street London

AUD!O. America’s foremost journal.
Year’s subscriptlon, 35/-. Specimen
copy, 4/-. BEvery American radio
journal supplied. Price llst Iree.
WILLEN LTD. {(Dept. 40). Drapers
Gardens, London, E.C.2

CATHODE RAY Oscillograph, Cossor
1045K £22. Valve. Voltmeter, Cossor
1044 £12, Both perfect, Avometer
Mod. ‘D7, good order £5. DUNNS, 4
Maude Street, Kendal.

CLEARANCE, COMPONENT OFFERS.
Lists free. Example: Electrolytics

50+50432 350V 2/-; Transistors,

or White spot 3/«; Mains trans-

formers 250-0-250V 120mA, 6V,8V 14/6.

G’}‘RJOUD AUDIO, Bath Roed, 8troud,
08,

WANTED

WANTED NEW va.lves and transisbors
any quantity.

Spon Lane, West :Bromwlch sta.ﬂ'.t
Tel.: WES 2392,

NEW VALVES bought. state price.
A.D.A. MANUFACTURING ©O., 172
Alfreton Road, Nottingham.

A PROMPT CASH OFFER for your
Surplus  Brand _New Valves and
Transistors. R.H.S., Beverley House.
Manville Terrace, Bradford

NEW VALVES WANTED
Any type, any quantity
CASH PAID

R.S.T. 211 Streatham Road,
Mitcham, Surrey.

Telephone: MITCHAM 6201

(Continued om next page)
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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 gharan-
teed to be in good working order.

1A7 10/~ | 187 76 | EF®3  4/0
10C 78

7C5 6/- EF‘92 4/6 | X719 ki

Most pre-war 4, 6, 7, 8 and 9 pin valves,
ritish, American, Conunen B/- each.

Poswse and paciing (all valves) 6d. each.

Orders over £1.0.0 post, free.

NEW TRANS

RS.
0076 7/6. OC201 (sﬂ.ioon) 1%4’[0.
SPKRS 5/- 'I x 4in, 7/6 =
LINE o. m 20/«
CONSTRU CTOR S PARC bs. 88807~
t,ed pa.rt.s from TV sets. Reslstors. conden-
potentd ometers, glect.ro ytics, valve

holders 714

ARCFL. '12 valves all different
as t.a.ken out of TVs. Ideal for spares, test~
ing, etc. 8/6. Postage 1/8.

Before you decide to purchase anything
send a B.A.L. for our complete FREE lst
of 1,000 valves, tubes and transistors. You

11'be amazed &t our prices, For quotation
by t.elephone ring VAN 8822, ‘‘St. John's
Radio*. 3 Jews Row, London B5.W.18.

“LITON” PHOTOELECTRIC
CONSTRUCTION MANUAL

10 Interesting PHOTOELECTRIC PRO-
JECTS, fully described with bullding plans
and circuit diagrams which can be easily
made by amateurs from standard compo-
nents. Hints ok the use of photocells and
phototransistors. A mine of practical
information for the experimenter. All units
avallable, ready built or in kit form.

1. Battery burglar alarm, Kit 6b/-.

2. Mains burglar alarm.

3. Light saver.

4. Customer announcer.

6. Simple garage door opener.
8. Photoelecu‘ c co
1.
8.

x-lce (2-8) Ki 54.12.0. Built £5.10.0.
mains alarm.

range mfra
“MIRA" Miniature infra-red battery
alarm. Total consumption 0.2 watt.
9. Motorised garage door opener.
10, Door opener with electronio lock.
If you are interested in electronics or
eleotm-meohamo&l n.dfeu send 1/- stamp
roxi) uthlg1 24-me. profoundly illustrated
Pu ca
OHNS RADIO,” 8 Jews Row,
London Wik Phome: VAN 8828
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WANTED
. (contd.)
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 VALVES

Must be

All types for prompt cash.
new, State quantity.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

SERVICE SHEETS
Radio, TV, 5,000

SERVICE SHEETS,
models, List 1/-. S.A.E. enquiries:
TELRAY, 1! Maudland Bk., Preston.

SERVICE SHEETS; also Current and

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 free fault-finding gulde.
gagaliogue %f t(isooo mlodelg o1Ie. }25
adio/TV sheets covering 370 popular
models 20/-. S.A.E. inquiries ﬁAMIL—
TON RADIO, Western Road, St.
Leonards, Sussex.

WHY TOLERATE DELAY when we
can supply your Radio or T.V. Service
Sheet by return of post at 4/- each.
plus postage. List 1/-. Also Manuals
for sale and hire. List _l/-. S.AE.
with inquiries, please. Mall orders
only, S.P. DISTRIBUTORS, 44
Old Bond Street, London, W.1.

FAULTFINDER FILES, showing com-
mon faults that each receiver Is
prone to and other useful servicing
information, 2/- each. List 9d., plus
postage. Mail orders only. P,
DISTRIBUTORS, 44 Old Bond Street,
London, 0

SERVICE SHEETS, Radio and TV
aj- each. List 1/-. A]l orders dis-
patched on day recelved. Also manuals
for sale and hire. List 1/-. S.A.E.
please. SULTAN RADIO, Pantlles
Chambers, Tunbridge Wells, Kent.

CIRCUIT INFORMATION

18 SET TRANSMITTER RECEIVER
Description. Operation. Values. Diagrams.
Tests etc. P.O. 5/-,

38 SET WALKIE TALKIE
Alignment procedure. Faults. Components.
Description. Diagrams etc. P.O, 5/=
CAMPBELL
Everland Road, Hungerford, Berks.

EDUCATIONAL

THE Incorporated Practitioners in
Radto and Electronles (I.P.R.E.) Ltd..
Membership Conditi?nsté)oklet 1/-.

Sample copy of . Official
Journal, 2/- post free. Secretary, 20
Fairfleld Road, London N8.

& 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. 341), Intertext House,
_Parkgate Road, London, S.W.II

May, 1962
EDUCATIONAL EDUCATIONAL
(contd.) (contd.)

- LEARN RADIO AND ELECTRONICS
Rad,o the new and practical way! Hosts of
o o e;.]bsorbingd experimgntsié:arrieg Oltn ag
ome under expert guldance 0 teac
Televls’on you Radio in a new, enjoyable and

interesting way. Construction, ser-
vicing and fault-finding on equip-
ment made easy for the first time!
No previous experience needed. No
mathematics used. Free brochure
from: Dept. 11 P.W. RAD
STRUCTOR, Reading.

SITUATIONS VACANT

TV AND RADIO, A MBrit.ILR.E.
City and Guilds. R.T.E.B. Cert. etc.,

on ‘ No pass—no fee” terms. Over
95% successes. For details of exams
and courses (including practical

apparatus) in all branches of Radlo,
TV and Electronies. write for 148-page
handbook, free. B.LE.T. (Dept. 242G),
29 Wright's Lane, London W8,

“HOW AND WHY " of Radlo and
Electronics made easy by & new, non-
maths, practical way. Postal instruc-
tion based on host of experiments
and equipment building carried out at
home. New courses bring enjoyment
as well as knowledge of this fascinat-

ing subject. Free brochure from:
Dept. P.W. 12, RADIOSTRUCTOR,
Reading.

DON'T FUMBLE ;
with Formulae.*
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.

The Dryden School of
UNDERSTANDABLE MATHEMATICS

Ist lesson
and details

’I HIF Dryden Chambers, Oxford St. l
™ London, W.I. ]
™ Nama I ™
= Address =
| |

WIRELESS. See the world as a
Radio Officer in the Merchant Navy;
short training period; low _ fees;
scholarships. etc.. available. Board-
ing and Day students. Stamp for
prospectus. WIRELESS COLLEGE,
Colwyn Bay.

ELEGTRONICS

Key to YOUR future?
An exciting career - A new Hobby -

5 | E Your own spare or

New experimen-
tal course in-
cludes big kits
for building test
gear and 3 com=
plete . AM/VHF
receivers = . %

FREE

“brochure * from

RADIOSTRUCTOR

DEPT.- E77,# READING, - BERKS.

www americanradiohistorv.com

Vacancies exist in the A.S.W.E. Section
at the Royal Naval Stores Depot, Copenacre,
Hawthorn, Wilts,, for Electricians (Radio)
and Electrical Fitters. Applicants for
Electricians posts should have at least five
years experience in the trade and for
Fitters have completed a recognised
apprenticeship.

2. The Establishment is located about 8
miles from Bath. The work is interesting
and varied, in modern test rooms and
workshops, and is mainly concerned with
the testing and modification of naval radio
and radar equipment.

3. Commencing basic rate of pay is
£9 18s, 2d. for a five-day 42 hour week.
In addition, new entrants are assessed for a
merit award, after three months service,
which is back-dated to the date of joining.
The initial award may be up to 25/- per week
and further awards up to a maximum of
£3 per week may be granted. After a
minimum period of service all employees
are considered for establishment on
permanent staff.

4, Admiralty employees enjoy paid sick
leave after a qualifying period, paid public
holidays, and a fortnight's paid annual
holiday. At present there is a scheme of
assisted travel in operation.

5. Recreation and welfare facilities are
available.

6, Applications, in writing, should be
addressed to the Officer-in-Charge,
Admiralty Surface Weapons Establishment

Extension, Royal Naval Store Depot,
Copenacre, Hawthorn, Wiltshire.
A.M.l.Mech.E.. AM.Brit.ILR.B, City

and Guilds, G.C.E. etc., brings high
pay and security. *“ No pass—no pay "’
terms. Over 95% successes. For detalls
of exams and courses in all branches
of Engineering. Building, Electronics,
etc., write for 148-page handbook,
g’%e. B.I.LE.T. (Dept. 242B), Loadon

ENGINEERS REQUIRED, experienced
in audio techniques and relay
circuitry, for work on public address
systems. Also VHF test engineer for
television equibment. Write giving
details to;: CLARKE & SMITH MFG.
CO. LTD., Hanworth Air Park, Fel-
tham, Middlesex.

- ‘f.

il
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SITUATIONS VACANT

CITY AND GUILDS (Electrxc'\l eLc)
pn ‘ No pass—no fee’ terms. Over
95% successes. For details of Electri-
cal Engineering. Applied Electronics.
Automatlon, etc., send for our 148-
page handbook, free and post free.
B.I.LET. (Dept. 242A), 29 Wright's
Lane, London W8.

RADIO MECHANIC required for work
on transistor kits. Good wages and
prospects lor capable person. Savoy
Electronics Ltd.,, 15 Maiden Lane,
Strand, W.C.2. 'Phone TEM 5484.

(continued )

ELECTRONIGS TEGHNICIAN required
by Clarendon Laboratory, University
of Oxford, with experience in the
construction of experimental or pro-
totype electronic equipment and gen-
eral workshop practice., Salary on
scale with maximum £750 p.a., 32
working days leave p.a.. child allow-
ance, pension scheme. Apply In
writing, giving full details of train-
ing and experience, to the Adminis-
trator.

(2) Gauges, Tools,

to £1,400 a year.

. information.

MINISTRY OF AVIATION (Inspection Division)

Skilled Inspectors

required for
(1) Radio, Radar, Components and Electrical Ancillaries.

Instruments and Engineering Products

Posts (including some for aircraft engines and guided weapons)
exist at Bromley, Woolwich, London and Home Counties areas,
Manchester, and elsewhere in United Kingdom.

Varied and interesting work with opportunities for gaining
valuable experience and further training.

Pay £13 6s. 0d. to £14 Is. 0d. per week or £14 és. 0d. to
£15 6s. 0d. per week (London rates [slightly less elsewhere] for
5-day week) according to ablhty and class of work available,
Excellent prospects of promotion to grades with pay ranging up

Post coupon (or telephone Imperial 2600 Extn. 19) for further

in

To: The Personnel Officer, Inspection Division,
Aquila, Golf Road, Bromley, Kent.

Please send me further details of skilled inspector posts

(P.W.)

(type of work desired)

at

(area).

Name
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' RADBIO BOOKS

A BRILLIANT NEW

Pict.orial

R
B \SIL l‘LFLTRoNl(S
in Stmple straight-forward words and
Clear Explanatory Pictures. The
Reader is taken btep by Step hom
Plcture to Pictu
Learn while you pny !or only 2/6 per week
Write for FREE [llustrated Prospectus
giving detafls of instaiment plan.

MULLARD CIRCUITS FOR AUD

MPLIFIERS, 9/6
TRANSISTOR CIRCUITS VFOR THE
(,U}KI\SIQIK&C’IO}]]{ By Bradley. No. 1, No,
OSCILLOSCOPE BOOK. Bradley, 5/-.
OSCILLOSCOPE EQUIPMENT. Easter-

ling, 5/6.
RECORDS & GI(AMOPHO’\T L(lUll’
By Bradley. 9/6.
RADIO, TELE\IMO‘\ & ELECTROME
DATA BOOK 4/-
EXTRA EQUIPMENT FOR YOU
TAPE RECORDER, 8/8
PRACTICAL TRANSISTOR AUDIOC
AMPLIFIERS for home constructor, 4/’
1I-F1 TRANSISTOR FM TUNER,
’llh\\SlsTOR CIRCUITS for Radio’ Con-
led models. Howard Boys. 8/-,
SUPER SFl\blTl\E ll{A\blSTOR]bFD
POCKET R \1)10 4/-.
INTERNATIONAL STATION LINT, 3/-,
COIL DESIGN AND CO‘\STRUCTIO'\

MANUAL, 5/8.
H1-FI TAPLE RECORD 3/-.
ONE V ,»\L\ E RECEIE Rb TWO VALY L
RECEIVERS, THREE \’AL VE RE-
CEIVERS., FOUR VALVE RECEIVERS.
Each book gives full comprehensive in-
structions, diagram, etc.. 1/9 each.
BOY'S BOOK OF CR\S'IAL SETS, 3/-.
HOW TO GET THE BEST OUT OF \()UR
TAPE RECORDER. By Guy, 9/-,
HI-FI SPEAKER ENCLOSU REb- 5/6.
TRANSISTOR SUPERHET RECEIVERS
Circuit diagrams of 50 Receivers. 8/-,
40 CIRCUITS USING GERMANIUM
DlODF y 3/6-
RADIO YALVE DATA (g& ll:'eless Worvl’dt
tion, -
BRIMAR VALVE MANUAL No. 8, 7/-
GUIDE TO BROADCASTING ST ATIONS
(Wireless world) 12th edition, 4/-
MULLARD & RENCE MANUAL OF
T {A\bl& TOR CIRCUITS, 13/8
ELlCTR() lC NOVELTIES. Brndley 5/8.
ELECTRONIC GADGETS. Bradley %
RADIO CONTI{OL OF MODELS. 4
Sommerhoff 5/8,
SERVICING TRANSISTOR RECEIVERS

Petdlt, 7/6.
USING AN OSCILLOSCOPE. T~
BEGINNERS GUIDE T0O0 RADIO. Camm
New and evised Edltdon. 8/8
RADIO M 39

TEST G TANUA 3/~
TIRANSISTOR SUB-MI'\IATUI{E Rb—
CEIVERS MANUAL 5/6.
llADlO SERVICING. By Patchet:.

Vol. Basic Electro-Technology 5/6.
Yol ll Intermediate Radio Theory 9/-.
YVoi. I1I. Final Theory 6/8.

. Fault Fin(llnrz 5/8.
All above titles include postage. Send stamp lor lists.

SELRAY BOOK

60 HAYES HILL, HAYES, BllOMLLl
KENT. Tel. HURstway 1818

Address

METAL WORK

METALWORK. All types cabinets,
chassis, racks, etc., to your spec1ﬂca-
tions. PHILPOTT'S Metalworks Ltd.,
Chapman St.. Loughborough.

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:

salers. If not in stock. from Secre-
tary. I.P.R.E, 20 Fairfield Road,
Loadon, N8,

MISCELLANEOUS

ELECTRONIC MuUSIC?

Then how about making yourself an
electric organ? Constructional data
avallable—full circuits, drawings and
notes, It has 5 octaves, 2 manuals and
g}adals with 24 stops—uses 41 valvses.
ith {ts variable attack you can play
Classics and Swing.
Write NOW Ior frea leaflet and further

details to C. & 20 Maude Street,
Darlington, Durham. Bend 2#d. stamp.

BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele
scopio loft, 18/8. External,
8/D, 26/3.
LT.V. (BAND 3). 8 Ele-
ment loft array, 24/- 5
Element, 32/8.
mounting, 3 Element, 83/9
& Element, 41/3.
COMBINED B.B.C.
I Loft 1+3 Element
41/3." 1+5 Element. 48/8.
— Wall mounting, 143 Ele-
ment, 58/3. 1+6 Element,
83/8. Chimney and mast
mounting units also available.
F.M. (BAND 2). Loft "“H”, 28/-. 3 Ele-
ment, loft, 52/8. S/D loft, 18/8. Externsal
S/D 8/3 State channel when ordering.
r C.0.D. P.P. 2/8. Coaxial cable,
8d. yd Coaxlal plugs, 1/3. Send 6d.
stamps for illustrated lists.

K.V.A. ELEGTRONIGS (Dept.P.W.)
3B, Godstone Road, Kenley, Surrey.

wWwWw americanradiohistorv com
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THE WORD M @M~Q

REGD.

WORKMANSHIP & TECHNICAL

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF

OUR RANGE OF PRO-

IS '!'I_l;\i DFE\ESE;ERED e ow, hAvE 1o

REQUEST THE AMOUNT
OF 1’6 FOR OUR GENERAL
CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND /6 IN
STAMPS,

PERFORMANCE

‘ COIL TURRET—CT7/B
This turret is the basic portion of the CT7. It
comprises cadmium plated steel frame (size 5}* deep
x 4}* high x 3}* wide), silver plated contacts, poly-
styrene insulation and a rotary turret movement
incorporating Aerial, Mixer and Oscillator coils for
the three bands 1.5-4 Mc/s, 4-12 Mc/s and 10-30
Mc/s. PRICE 75/~
Coil strips for the long and medium wavebands

' may be purchased separately for incorporation in
the turret. PRICE 10/6 each

- The turret requires a 315pF tuning capacitor. A
suitable 3-gang component with ceramic insulation
is available. PRICE 19/~
Air spaced concentric trimmers, 3/30pF.

PRICE 376 each

COMPONENTS FOR USE WITH

AN AMATEUR COMMUNICATIONS RECEIVER

(PUBLISHED JULY/AUGUST 196})

“PRACTICAL WIRELESS”

SCALE ASSEMBLY-—S1
Comprising basic 5 waveband glass scale for use
with 315pF tuning condenser, back plate, pulleys,
rubber scale mounts, pointer, cord, drum, spring,
drive spindle, screws, nuts and spacers.

PRICE 19/~

BEAT FREQUENCY OSCILLATOR COIL—
BFO.2/465 kc/s.

A compact coil wound on a bakelite former and
enclosed in an aluminium screened can, PRICE 5/~

LF. TRANSFORMER-—=IFT.11/465 kc/s

(Four required)

A miniature L.F. Transformer for 465 kc/s. Perme-

ability tuned, litz wound ooils, enclosed in an

aluminium screening can 13 high x H? square.
PRICE 6/6 cach

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD., (Dept.p.w.) 357/9 Oid Road, Clacton-on-Sea, Essex

SUPER

TRANSISTOR
POCKET RADIO

\INGORPORATINGI$ =
Printed Circuit — s
Miniature earpiece
Completely portable
No Aerial or Earth

is required

Y Size 43x31xl4in. o N:Y

v Output 200mW 59/6
Y% 5 First quality
transistors 36 P. &P

Complete with internal high-gain
% Push-pull output » ferrox aerial and twin tone case in

> Red and Black. Med/Llong wave.

Y% Fitted 2%in. Earpiece has sub-min jack and socket
high-flux moving with 3ft, fine cable. Almost invisible
coil speaker

RADIO & TV LTID. (Dept. 5T)

Circuit diagram |/6—Free with parts.
HIGH STREET, ACTON, LONDON, W.3.

sawvaee 40,000 VALVES 1o cLEar

9d each 6D1,76D2, 6F12, 6F13, 6F14, 6F16, 8D3, 9D2, 15D2, 78,
= EB91, EF50, EF91, PM202, 8P6l, UB41, UF42, VRS5,
VR&L, YR107, VR187 VR201L277.

—
119 6FL 6P, P28, 10D1, 1625, B36, EB4l, ELse, U, Usl,
U35, W76, W77,

e ———————— T ——
2'9 6ABS, 6L18, 10F1, 10P13, 20Dl, 20P3, EBC80, ECL30, EF92,
EY51, KT36, N145, LN152, PL33, U151
5'9 6F6, 12AX7, 12Q7, PL820, 15A8, 16A5, 17Z3, 19Y3, PY80, 20P1,
21A8, B339, EBC33, EBF80, PYS81, ECC83, EL33, EL42, EYS86,
PY82, KT63, N152, N153, N154, N309, N329, PZ30, POCS2, PL81, PL82,
PL83, U153, Uls4, U251, U319, U3290.
Post 1—9d., §—1/6.
35'_ TUBES 36/24. Rental replacement. Camr, 10/~ Scotland and
Ireland 15/-.

5'6 TV CHASSIS, etc. Ideai spares,

Working when stored. Lesa tube &nd valves, circuit inciuded.

Cary. 7/6, 8cotland and Lreiand 10/~ :

PP, COMPONENTS LTD. 623 Romtord Rd., Manor Park, E.12
Mail order only. Btamp for FREE iist,

SURPLUS RADIO SUPPLIES

2 LAING’S CORNER, MITCHAM
SURREY

SEND TO-DAY FOR OUR CATALOGUE

400 BARGAINS

At prices below manufacturing cost. Price 276,
post free.

2/- refunded on first order of 10k or over.
H.T. Eliminator Kit, 2l/., post free.
Circuit, /-,

Wwww americanradiohistorv com
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SPEGIAL FOR THE “HAMS”
RADIO STATION

Hlustrated

+ inch detachable bit
’ soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

DCOL

ROBUCTIE L MITED
Thage Treve Mers)

ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W.4

British & Foreign
Patents, Registered
Designs, etc,

Telephones:

Telegrams:
MACauiay 4272-3101 “SOLJOINT, LONDON, S.W.4.“

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; Junct:on
Boxes, 2/6; Aerials, No. |, 2/9, No. 2, 5/3; Webbinz, 4/-;
Haversacks, 5/6; Valves—A.R.P.12 4/6. A.T.P.4, 3/6. Set
of five valves, [9/-. Postage on each item §/6 extra (except valves).
TYPE “18” RECEIVING PORTION ONLY with 4 valves.
S.W. 6-9Mc/s, 35/- each,

ATTACHMENTS FOR “18” TRANSRECEIVER. Head-
hones, 15'6; Microphone 4a, 12/6; Aerials, 5/-; Morse
ey, 6/6; Valves—A.R.P.12, 46, A.T.P.4, 3/6, A.R.8, 7'6; Set

of six valves, 25/-. Official booklet “18”* T.R. Circuits, etc., 676

post paid.  Postage extra (except valves) 176 each item.

QUARTZ CRYSTALS. Types F.T. 241/243 2-pin {in. space.

FREQUENCIES: (F.T.243) 5706 kc/s to 8625 ke/s. FUNDA-

MENTAL (F.T.241) 20Mc/s to 38.9Mc/s. (54th and 72nd Har-

monics) 4/6 each. Lists available of frequencies stocked.

CRYSTAL BASES. F.T.241, F.T.243, 116 each.

CRYSTAL CASES. F.T.241/243. 10/6 per dozen.

DYNAMOTORS for attaching to B.C. SERIES COMMAND

RECEIVERS. 28v. D.C. to 250v. D.C., 1776.

YARIOMETERS for 19" Sets. NEW. 2l/- each.

RE‘SZORDING BLANKS. New {3in., é/- each or {5 complete

in Tin, £4.

BOMBSIGHT COMPUTERS. Ex-R.A.F. Wealth of gears.

motors, blowers, etc. ldeal for experimenters, £3.12.6, carr paid.

RESISTANCES. 100 Asstd. Useful values, new, 12/6 per [00.

CONDENSERS. [00 Ass. Mica Elec., Tub., etc. New 15/- per 100.

LUFBRA HOLE CUTTERS. Ad)uscable gin. to 34in., 7/9.

VISUAL INDICATORS (10Q4). Type 3 with 2 meter move-

ments, 2 neons. New [2/..

MAGNETS. Strong Bar, 2in x }in., 16 each.

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

SOUTHERN RADIO SUPPLY LTD.

1l LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653
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. TECHNICAL

- TRAINING

. in radio

E television and
. electronics

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

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. Technician’s Cert.

LEARN AS YOU BUILD

Practical Radio

Servicing Course

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

Post-this Coupon TODAY'S:

careers in Radio, and full detai{s of other I.C.S. Courses

for FREE book on

N . . . . .. -
l INTERNATIONAL CORRESPONDENCE l
SCHOOLS l
l (Dept. 171), Intertext House, Parkgate Road,
1 London, S.W.I1, 1
1 Please send book on. 1
i i
I Name. Age I
I (Block Letters Please) I
l Address I
| |
1 1
§  Occupation se2 |

P L L L r e rr Ly

INTERNATIONAL CORRESPONDENCE SCHOOLS
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THE MINI-CLIPPER

The ORIGINAL and finest one
valve ALL BAND receiver. QOut-
standing performance. New first
grade components throughout
ensure top efficiency. Low loss
air spaced ball bearing tuners—
not solid dielectric. High gain
Polystyrene Coils. Smart satin
silver metal panel with engraved
dials and grey pointer knobs.
Chassis ready punched. Provision
for extra valve stage. Total build-
ing cost, with one coil 20-60
metres, nuts, bolts, solder, step by step plans 3676, P, & P, 2/6.
Other coils 10-2000 metres and electrical bandspread available.
Parts sold separately. Full plans, parts list 2/-.

NEW LOW 36,6

PRICE!

“CODAR CLIPPER” ALL BAND RECEIVERS 10-2000 METRES |

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS
THROUGHOUT THE WORLD.

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are supplied assembled,
only 3 wires to connect. Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread, dual slow-motion
drives, air spaced variables. Punched
chassis 8 x S4in. Batteries last months.
Covers 10-2000 metres (5 coils). Total
building cost including chassis, valve,
2 transistor stages, 2 coils 20-60 and 55-190 metres. Step-by-step
pictorial plans, nuts, bolts, wire 88/6. P. & P. 2/6. Plans only, 2/6.
THE CLIPPER. Asabove but one transistor stage, 79/6. P. & P.
2/6. Optional Front Panel, Silver Hammer finish, all holes, 679,

£6.17.6

THE CLIPPER CR45 LOW COST, HANDSOME STYLING, TOP PERFORMANCE

This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top
performance with superb professional finish. it is the finest ALL BAND receiver at the price with a
new high gain circuit using ECC8] double triode, EL84 output, EZ80 full wave rectifier. Power
output 34 watts for 2/3 ohm speaker. Covers 10-2000 metres (5 coils). World-wide reception.
Qutstanding features include 3 pfnetary slow motion drives, separate electrical bandspread, air
spaced low loss variables, satin silver dials, silver hammer front panel. Total building cost, including
10 x S5%in. punched chassis, valves, front panel, 2 coils 20-60 and 55-190 metres, nuts, boits, wirs, etc.,
10 pages pictorial plans, £6.17.6. P. & P. 3/6.

Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 27/6. Parts sold separately
Full plans, parts list, 10 pages, 3/6 post free.

G3IRE

No technical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, stc.
Advance Details now available for the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER.

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO.

G3IPA

—_AVO METERS

MODEL 7 £11.10.0. MODEL 8 £15.15.0. MODEL 8X £17.10.0.
Guaranteed perfect. Complete with leads and batterles,
Registered post and packing 5/- extra.

AVO VALVE TESTERS. Roller panel type. Can be used with
adaptors for all types. Circuit data supplied. Tested, £5.19.6,
7/6 carriage. Details S.A.E.

FERRANTI TESTMETER TYPE Q. An extremely compact
self-contained multimeter. Volts 0 to 30, 150, 800 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.
Knife-edge pointer and clearly calibrated 2n. scale. 500 Q/volt.
With leads. })rods. battery and instructions. In fitted velvet~
lined 4 x 7 x 3in. case. Brand new condition. tested. 49/8, P.P. 2/7.

R107 RECEIVERS, 1.2 Mc/s—17.5 Mc/s continuously. 3 wave bands.
Completely self contained with speaker and power unit for

.C. mains and 12 v, battery operation. Guaranteed perfect.
£13.10.0. Carr. 30/~

PCR COMMUNICATIONS RECEIVER

Type P Has self-contained speaker. Covers 850-2000,
200-550 6-50 metres.

AS NEW CONDITION....ceecveeeuariescssorocssrsooses £6.10.6
Type PCR-2. Requires external speaker. Covers 850-2000.
200-500 and 13-50 metres.

USED (Good condition). .....cc.vvresvuersvrosaasanees

£5,19.8
Carriage (any type) 10/6. Full details S.A.E. Any model fitted
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed
ready for use on A.C. mains. £2 extra.

Moving Coil Phones. Finest quality Canadian, with Chamois ear
muffs and leather-covered headband. With lead and jack plug.
Noise excluding, supremely comfortable, 19/8, post 1/6.

We now stock The Pocket 4, a neat little job which can be
made for 42/6. (Printed Circuit Version 52/6). and The Good
Companion (g super job equal to the best). Easily constructed
for only £9.19.8. Gladly demonstrated to callers.

CHARLES BRITAIN (RADIO) LTD.

Il Upper Saint Martins Lane, London, W.C.2
TEMple Bar054

Shop Hours 9-6 p.m. (8-1 p.m. Thursday)
Open all day Saturday.

The ‘building bricks’
of electronic circuitry
clearly explained

Elements of

Electronic
Circuits

J. M. Peters, B.SC. (ENG.)., A.M.l.E.E., A.M.BRIT.LR.E.

Here in one volume are concise descriptions of those
electronic circuits in most frequent use. With the cir-
cuits grouped for ease of reference, illustrated with
clear line diagrams throughout and written in simple
language the value of this book will be apparent to a
wide range of users, from professional engineers to
students and service technicians.

2ls. net by post 22s. 98 pages. 10" x 74"

From leading booksellers
Published for WIRELESS WORLD by ILIFFE Books Ltd.
DORSET HOUSE , STAMFORD STREET .. LONDON SE|
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FIRST-CLASS

RADIO COURSES . . .
GET A CERTIFICATE !

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how.

™™ FREE GUIDE ===
l The New Free Guide contains 132
pages of information of the greatest
| importance to those seeking such i
succass-compeiling qualifications as l
| A.M.Brit.L.RE., City and Guilds
l Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen, Cert,
of Edu¢. London B.Sc. (Eng.),l
A.M.I.P.E, A.M.[.Mech.E., i
l Draughtsmanship (ail branches)
l atc., together with particutars of |
our remarkable Guarantee of i
I SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. 1t may well l
l prove to be the turning point in your
l career,
FOUNDED 1805--OVER
b 150,000 SUCCESSESwm s m)

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.

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DKS1,
DL92, DL94, BET of 4, 18/6.
DAF96, DF98, DK96, DL98, SET of 4 26/~
L35 PCC8a

1D5 U- D B/ 9/~
1RS 6/~ DL92 5/11 PCF80 7/9
35 DL%4 8/9 PCF82 18
iT4 3/ D /9 PCLS82 /3
354 5/11 EBf1 /- PCLB3 11/
3 6, EBC4l 7/6 PCL84 /!
»U4Q 4/8 EBF#& 19 PL: 10/8
5Y3GT b5/9 EBL21 /8 PL81 /6
574G 8/6 ESC‘!O 14186 P /68
6AMS 2 ECCBl 4/
8K7G /! ECO82 / PL84 '
8KBG /9 ECC83 @/9 PY32 11/~
G 51 EQC34 8/- PY80 -
8Ve - ECC85° 7/8 PY81 b
6VEAT ./ ECFB) 13 PY82 /=
/ ECF82 /3 PY| 7
12K7GT 4/3 ECH21 12/6 U25 1
1 9/« ECH42 19 ., UABCS0 6/-
12Q7GT 46 EC. 3/ UAF42 -
12SN7GT /3 EF40 12/3 UBC4l 7/
35L6AT B/ EF4l 18 UBF80 8/-
3574GT /< EF80 /3 UCCs5 ki
A%gé 3 EF85 /8 UCH2l 19/
] 1 Ig EF86 /8 UCH42 7/
Ca2 LF89 /9 UCHB1 8/
DAFI1 4/6 EF91 2/9 C B
DAF9 6/9 EL41 9/- UCI83 13/
ELS84 /3 UF4 [
DFal / EY51 U3 UF89 /!
[2F 8! EYsg U6 UL4l !
(&) /- EZ40 8/~ 4 [
LK32 10/8 EZ4l 8/ Uy21 13/-
K91 8/- EZ80 5/ Uy4l b
DKg2 73 EZ81 /- UY85 6/
[Ke8 U MUl4 8/- VP4B
i) 718 PCCss 7 ZT1 21
Postage 6d. per valve extra. Any Parce

Insured Against Damage In Transit8d. extra
Any C.0.D. Parcel 3/- extra.
Office address, no callers.
GERALD BERNARD
(Note new address—formerly of Leeds)
83 OSBALDESTON ROAD,

PRACTICAL WIRELESS 9N
RADIO CLEARANCE LTD. %
The oldest Component Speciatists in the Trade t
27 TOTTENHAM COURT ROAD, LONDON, W.1, P
Telephone: MUSEUM 9188
TRADE ENQUIRIES INVITED EST. 30 YRS

T S - ey gl g

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE

“CONTESSA”

IS VOTED BEST OF ALL

A really 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—

® Waveband coverage of 330 Kc/s to 1,620 Ke/s and 160 ke/s to 270 ke/s.

® Assured reception of at least a dozen stations in daylight!

® Large cleariy-calibraled station-named dial

® Internai high-gain ferrite aerial

@ 51 ratio siow motion tuning.

@ Fitted with the iatest 12,000-iine high Alux loudspeaker.

@} Power of 410 milliwatts from the single-ended push-pull final stage.

® Sbecially designed aerial matching eoli for use in a CAR.

[ ] Onu; first-grade fully guaranteed matched transistors and diodes are
used,

) D(l)ub‘[vl tuned IF transformers for maximum g&2in and knife-edged
seleetivity.

@ Fully drilled printed circult panel marked with component numbers,

® The two-colour case menasures 10 x 7} x 3i in. and weighs approx. 4 ibs,
when assembled.

® Battery lasts 4 months with normal usage.

L] B.(ml(i supplied with detailled assembly instructions, dlagrams and
circuitry.

® Anyone can bulld this set—everything suppjed just a soldering iron
requlred.

Inclusive price for all associated components, cabinet and battery, complete
in every detail, or our BUY AS YOU BUILD SCHEME, any parts sold

separately. Send lor comprehensive des-
criptive Manual and Parts List, 3/6 post trei ‘ I o. l 9. 6
Pius 3/6 P. & Pke,

o2,

And now this is what you have been
eagerly waiting for—

THE “CAPRI’

A MINIATURE pocket transistor Radio that
REALLY works, retaining the most attractive
(eatures of the famous ‘“‘Contessa”. SIX first~
rade Mullard transistors and dlode are employed
n a highly sensitive superhet MW and preset LW
circuit embodying the most modern design practice. A special 24.n, high gauss
loudspeaker provides surprising volume and a personal earplece socket s also
available. An attractive two-tone plastic case s supplied in two colours, Ivory/
Red or Ivory/Blue, the 1ull constructional details belng given with each set of parts,
The total MEASUREMENTS of the ‘‘Capri” are 4} x 2{ x 13in.
SEE AND HEAR A WORKING MODEL TODAY

Inc]uslvde price lotl; nll] aassocxated lctomiponents
case and constructional data, complete in every
detall CX’Ronsour BU‘{ AS}\}%R%E{H}LD ch{%ME' £7.lo.o
glggxtﬁ-a. TS SOLD SEP. . Y v, battery plus 2/- P. & Pkg.

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret
no lists or catalogues—our stocks move too quickly!

PLEABE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business:
CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/~

STOKE NEWINGTON, LONDON, N.16
/
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”0M£ RAD’a 0F M’rcﬂﬂM (Dept. P), 187 London Road, Mitcham, Surrey.
MIT 3282
Shop hours 9 a.m. to 6 p.m. Wed. 9 a.m. to | p.m.

NOMBREX SIGNAL GENERATOR

Completely portable
transistor signal
generator covering
200 kc/fs to 220 Mc/s
in eight ranges.
Built to highest
standards and the
finest value in instru-
ments in the world.
Accuracy better than
29, on all ranges.
RF output modu-
lated or unmodu-
lated. Audio output
at 1 kefs. Weighs under 21b. and
size only. 6% x 4} ins. An essen-
tial test instrument for all cngineers and constructors.

PRICE £7.12.0 complete with battery. Post and packing 3/6.

TWO NEW GOODMANS SPEAKERS

AXIETTE 8

6 watt 15 ohms 8 in. die-cast chassis with
the New FEROBA 11 high flux magnet.
PRICE £5.10.0, post 1/6.

AXIOM 10

10 watts 15 ohms 10 in. die cast chassis
with the new FEROBA 11 high flux
magnet. PRICE £6.2.6, post 1/6.
These two remarkable speakers bring
realistic high fidelity within the reach of
all. Replace that old speaker in your
radio or radiogram with one of these new
Space age units and hear what you are
missing.  Full specification leaflet on
request with 3d. stamp.

WE ARE ACTUALSTOCKISTSOF HEATHKITS

898

EDDYSTONE
SLOW MOTION DIAL TEST METER

Without doubt the finest slow
motion dial assembly avail- Model M.1. Caby test-meter, a
able. Essential for really high | new compact moving coil meter
grade receivers, tuners, at a very competitive price. A.C.
test-gear transmitters, tc. and D.C. voltages, D.C. current.
Precision-cut Swiss gears give | Resistance. Total of 11 ranges.

velvet smooth 110
geducﬁon drive and vernier scale gives exact logging position. and leads.

Size 91 "x Sin. and 'supplied complete with knob, fixing screws | PRICE 54’- post 1/6.
and fitting template. PRICE £3.11.4 post 1/6 (Overseas post 7/6).,
L >

MULTI-RANGE

to 1 |Supplied complete with prods

STEP-BY-STEP
INSTRUCTIONS

1’6

for operation on Medium and Long Waves.

The Pocket Superhet is a high quality miniature receiver

6 special transistors and incorporates modern miniature
matehed components of the best quality which combine
to give superb performance. Printed board construction
ensures success by the simple Step-by-Step instructions. Precision Pot. 3in. twin gang 5K, 4/-, post

18,000 O.P.V.
MULTIMETER KITS

NEW P.W. POCKET S’H ET | oot maspsi S m

100 ohms to 10 Meg. (two ranges); 0.25, 2.5, 25,
250mA D.C. (2.5A range 4/- extra). Kit com-

NEW CONTEMPORARY CASE prises new 3 x zailr‘x% \\g‘if&%&s&.mli‘%m?mps

m.c. meter, all eady
adjusted shunts, padding resistor adjusted
for each meter, 3_other resistors, 1 con-
denser, meter rec., knobs, switches, sockets,
pots, ecircult instructions, wiring diag.
scale (ohms, dB, uF, mA & V., 10V A.C.
soales) i.e. everything excepl case and
battery, Details of 200pF-0.5uF range.
Price 69/11, post {ree. Scale fitted to meter,
2/6 extra.

Stop Press. 1% stabllity nultipliers now
supplied while stocks last at no extra cost.
Meter only, as above, with clrcuit, multi-
meter scale. etc., 22/6, post 1/6. The resis-
| tance of every meter is measured before
despatch. Clrcuit, scale. wiring diag., 9d.
free with meter or kit.

RF Meter. 0-500mA RF, 6/-, post 1/3,
Dual Range Voltmeter. 0-5V and 0-100V
D.C.. 3in. scale, lmA movement, 25/~

post 176,
1 2/ 6 SPCO Kelays. 6K. 3mA or 3.5K, 6mA., 4/6,
pos’ o]

TX Chassis. Small batt. 6 valve, 65 parts
. ino. mike tran., less valves, 2/8, post 1/9.
Retail High Stab. Hesistors. iW 1%, 2/-, good

stocks, e.g. 10M, 8M, 5M, 4M, 2M, 1M, 800K,
600K, 500K, 300K, 200K, 180K, 100K, 60K, 50K"
45K, 20K, 10K, 5K, 1K. 100, 10 .ohms plus
hundreds of others.
Surplus 1% High Stabs. List on request.
99% High Stabs, 2/- doz. our assortment.
59% High Stabs, 1/3 doz,, our assortment.
2W Resistors 4d., 30 asstd., 2/6, post 1/6.
Choke. 3H. 70 ohm, 200mA. 1/6, post 1/9.
Dropper. 3500, 20W, slider, 1/8, post 1/-.
WW Pots, 1K, 5K. 7.5K, 1/8 each, post 9d.
Instrument Rectifiers, New Salford 1mA
<1>P A5m3t/\é 7/6, Ex-Govt. 5-50mA or S50pA~
MmA,

Circuit uses

| 1/8.

o s M o R 418 BRIGHTON ROAD P/os‘tage extra. S.A.E. enquiries please.
S. CROYDON SURREY 'PLANET INSTRUMENT CO.

| 25 DOMINION AVE., LEEDS 7
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3-TRANSISTOR
POCKET RADIO

WITI! MINIATUKE LOUDSPEAKER

ABSOLUTELY NO SOLDERING

fied
REQUIRED
Uni newcomer-beginner
nique
Design 5 9/63|xperb ap- famous ‘‘Globe-King”
pesrance. eIV el'Smas
ey ustrugtions. i T2

Burt 1 an evewng. No
| driliiug. No soidering,
Complete (u every detuil.
Receives entire broad-
cast band. Aeriat re-
quired iu certain areas,

makers:

|
2 METRES! ||

P'he rhriils of 144 Mec/s can now be

yours for only 39/6, complete kit! ’
Tunable range 150-100 Mo/s, simpli-
comstruction, euC., write today
for descriptive literature, also if a

Radlo, ask for free copy of the world-

costs appreciated,

JOHNSONS (Radio)
St. Martins Gate.

The KEW ‘SAVOY’

4 - TRANSISTOR
POCKET RADIO

WITH MOVING COIL SPEAKER
ABSOLUTELY & O SOLDERING

10  Amateur

kits and re-

C stag
Write now 1o 75 DRILLING
4 NO AERIAL
REQUIRED

Worcester

4-Transistors and 2 dindes; 5-stage

retiex  circuit; push-pull  output:

Or the more powerfal

SAVOY SUPER 3

Pocket alze i}x2{xijin.
Three transistors and 2 diodes in

a 5 stage redex cirowt, / i

ALL PARTS SOLD SEPARATELY
Battery /- extra. P, & P. 2j-,

(PW) SAVOY ELECTRONICS LTD.

15 Maiden Lane, Strand, London, W.C.2 \
(Back of Adeiphi Thoutre)

Built in | hour.

RES/CAP. BRIDGE

Checks all types of resistors, condensers
NGES

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (DEPT. XP)

Raleigh Mews, Raleigh Street, Nottincham

size 52 x 3 x 1%#n.; full medium wave;
simpie instructions and assembly 100}

provided.
@8 Postage and packing 3/-

95 All parts sold separately

(PW) SAVOY ELECTRONICS LTD.

15 Maiden Lane, Strand, London, W.C.2
l‘ (Back o1 Adeiptu Theatre)

38/-

p. &p. 276

Plus battery 2/- extra

Direct reading.

’[

|

EARN THE

CERTIFICATE OF
PROFICIENCY IN
ELECTRONICS

NOW YOU CAN

TAKE A COURSE IN

RADIC & ELECTRONICS
FOR A FRACTION OF THE USUAL COST!

As the result of a special exclusive arrangement, we are able to offer for the first time a complete home study course

of 35 lessons designed to train any beginner to be an expert in radio and electronics. est ¢
All Lessons are bound into one giant 84 x tlin., 216 page volume, together with instructor’s
Only 36/~

VHF/FM, TV, Radio, etc.

notes and test questions. Price for the complete course.

Lessons cover test equipment,

EARN A CERTIFICATE! For a small additional fee a B.Sc, (Physics) on the Sim-Tech staff will mark the problems
set In the course and you can qualify for the “Sim-Tech Certificate of Proficiency in Electronics”., Details sent with

each course ordered.

ALL BOOKS AVAILABLE ON THE FAMOUS SIM-TECH NO INTEREST TIME PAYMENT PLAN!

Look over the list. Select up (o three books you wish to see.
month or 10/- each two weelks until books are paid tor.
within 7 days.) Previous

3 nesd not send deposit—j

Send only ONE THIRD of the total purchase peice (including postage) with order, then 20/~ per
(Offer pen tc all HOUSEIIOLDERS, money relundad it not satistied and books returned in clean condition
it—just write “previous acoount” on bottam ot conpon.

No. 1. SPECIAL OFFER covNE ELEMENTARY
PRACTICAL RADIO-TELEVISION SET OF THREE
VOLUMES total 1,038 pages, sturdy Vinyl washable:
covers. £3. I2s. 6d. the set!

These three volnmes present the principles of sonstruction, operation
4nd testiop of radio and television equipment in i SBIMPLE, EASY TQ
FULLOW m .oner.

You will lind hondreds of photos, charts, dlagrams, etc., D these
books. These have been provided to make it easier to understand the
exXplanatlions.

No. 4, LATEST INSTRUMENTS FOR SERVICING RADIO AND TELE-
VISION. (Coyue).

This up-to-the minute book telie all about modert radioc, TV and electri-

cal testing equipment and how to use it. Money-maklng short cats on

troubie-shooting, serviciig, construction, and other jobs. Over 350

pages, 220 photos and dlagrams. All data has been pre-tested in the

Coyne radloshops.  Vinylcloth covers. 26/-,

No. 18. REFRIGEATION SERVICE MANUAL, H, P. Manly.

rm Refrigeration! This niabual is 4 course m itself. Packed solid with
inforuwution to enable you to do that repair job voursetf. Used by ijnany
leading refriceration tirms as a standard reference. leatures 364 m.ges
together with 157 tlustrations bound w cloth, Ap excellent bay at
oniy 24/- pig poetace.

No. 25. THE OSCILLOSCOPE AT WORK. Haas & Hallows. 18/-.

No. 46. RADIO & LLECTRONIC LABORATORY HANDBOOK. Seroggie.
“Wirelera Worid."  Just pubilabed. 537 pages. §5/-,

No. 8. PIN POINT TV TROUBLES IN 10 MINUTES. Your most usefui
on-the-job “tocl™! Qulckly and easily pin-points the exnct tronbie D any

V set.  Covers 70 symptoms, 700 trouble spote. Over 340 eross-indexed
pazes: 50 time-saving Check-Charts: 290 diagrame and photos; explanation
of circnlts and desicns.  31/8,

No. 7. TRANSISTOR CIRCUIT HANDBOOK. Louls E. Garner. Jr. Coyue.
A practical Translstor Circuit Reference Haodtook by the eminentiy
quailfied Ycunis E. Garner, Jr., one of the createst writers on transistor
applications. Dozene of how-to-do-it ilinstrations with more than 200
sIrenit diagrams.  Over 400 pager.  Vinyl cloth corers.  39/8,

No. 14. RADIO CIRCUITS, Miiler & Spreadbury.
Introduction to Buperheterodyme Receiver Circuits, lncludes trantlstor
and .M. Reccivers, Battery Heceivers, Car Radloe. 172 pages. 15/

No. 15, WIRELESS SERVICING MANUAL. W. T. Cocking. 8th Edition.
Over 110,000 copies o1 this publication already sold. This is a standard
work recognised as a reliable and P ive yuide for and
professionai alike. Essential testing apparatus is described, and logical
methods of redusing and remedying faulta are explained. 263 payes. 1%/6.

No.16. PRINCIPLES OF FREQUENCY MODULATION. B.S. Camies, 21/-.

No. 11. PRINCIPLES OF TRANSISTOR CIRCUITS. S. W, Amos.
Introduction to the Uesign of Amplifiers, ltecelvers and other Circuits. 21/-.

No. 9. PIN POINT TRANSISTOR TROUBLES IN 12 MINUTES. Coyue.
Trouble-shoot every type of circuit in ALL trznsistorized equipwenti
520 pages; hundreds of (Hnstrutions: 120 check charte.  47/C,

No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS, Mullard.
808 pages. 12/6. ~

No. 20, PRINCIPLES OF SEMICONDUCTORS, Soroggis. 21/-.

No. 32. MULLARD MAINTENANCE MANUAL. Latest Edition. 16/~

LIMITED OFFER! ACT NOW'!

L R e e
To SIM-TECH BCOK COMPANY (U.K.)
fieH Order Divisior, DEPT. PW2U, Gaters Mil, West-End, Southam-
ton, Hants.
SEND (Iosert Book pumber here) ( 3t )¢ )
Tick here if enciosing full price, we pay postage (Coyne Books only;.
Sawe 7 dny money-back guarantee.
[J ENCLOSED please find OND-THIRD purohase price amounting
to £ S d. with order. I agree to remit the balane:

as per offer,
AME

ADDRESS
City.

¥ County.
Postage charges: Ordert under £1 ailow 1/-. £1 to £8 allow 1/6, Over £5
allow - extra.

!
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EDDY'S (NOTTM.) LTD.

172 ALFRETON _ROAD
NOTTINGHAM

SALE

MORSE TAPPERS. Good quality
t/1t ea. Post 9d. Usual price 3/11.

NEON MAINSITESTER/

SCREWDRIVERS. 2/l ea. Post
9d. Usual price 4/I1.
HEADPHONE CORDS. 6ft.

lengths. 2 for 2/6. Post 9d. Usual
price 1/l ea.

RECTIFIER/STABILISER for
|.4v. Valves 2 for 2/11. Usual price
3/- ea. Post 9d.

2000mfd CONDENSERS. 3v.
working. 2 for /11, Post 9d. Usual
price 176 ea.

VARIABLE CONDENSERS
.0005 small twin gang built in slow
motion drive, 5/-. Post and packing
176. Usual price 107H1.

GERMANIUM DIODES. él-
dozen. Post éd.

TUMBLER SWITCHES. 250v.
5a. 2 for /6. Post 9d.

BLOCK CONDENSER. 16mfd

500v, working. ldeal for cross-over
networks. 1/fl. Post I/-,

SPEAKERS. Ex equipment, fully
tested, 5/- ea. Post 176. 5%, 7 x 4,
61", 8°.
VALVES. DM70 5!-, EF37 3/,
EF50 9d., GTIC 316, IL4 211,
IS5 3!1l, 6AG5 2/1l, 6FI5 5/-
6K7G 116, 6SG7M 216, 6SN7GT 36,
7CS 5l-, 10F| 516, 20P} 716, 25L6GT
616, KT33C 5/lI, 6BwW7 6/l
6U4GT 116, RI9 12!6, PZ30 816,
50CDé6G 25/-. ALL TESTED NEW
AND GUARANTEED.

VALVES

A few types from equipment
EF80 6d. ea, 5 for I/t 20PI 216,
6SG7M 9d., 12AT7 9d., ECC8I 9d.,
EF36 6d., EF9! 6d., EB9I 6éd.,
6SN7GT 9d., 6LI8 II-, 6FI5 9d.,
20F2 16, 6F33 éd., 6P28 LI,
U282 116, L77 6d.

Any parcel insured against damage in transit
for only 6d. extra per order, All uninsured
parcels at customers’ risk. Post and packing
6d. per valve extra, C.W.0O, or C.O.D.
only. C.O.D. charge 3/- extra, S.A.E. with
enquiries,

PRACTICAL WIRELESS

CABINETS &
HI-FI EQUIPMENT

We can supply any Cabinet
to your own specification

{ “Grosvenor” £22.1.0

This {s only one example
taken from our extensive
range of stock cabinets.
Wwrite tor our NEW 24 page
fully illustrated catalogue
on:

THE LARGEST RANGE OF CABINETS
IN THE COUNTRY

Eguipment Is also our speciality.
SEND TODAY for a free copy of the Lewis

prehensive ever prepared.

LEWIS

100 (P.W.52) Chase Side, Southgate,
London, N.l4. Pal 3733/9666

Radio cabinet catalogue—the most com- i

TRANSISTORS

RED SPOT 3/-

WHITE SPOT 3/6

XB102, 9/-; OC70. 6/6; OCT1, 8/8; OC72,
8/-; (matched pair 16/-); OC44, 11/-
0C45, 10/-. All other types in stock.
CRYSTAL DIODES, 1/-¢ Mullard
0AT70. OA8L, 3/-; Miniature condensers
for all transistor sets—.00l mid. .002
mid, .003 mfd, .01 mfd, .02 mfd. .04 mfd,
.05 mifd, all 1/~ each. .1 mfd. 1/3: sub
min., 2 mid, 8 mtd, 2/6, Connecting
Wire, 6 asstd. colours. 1 yd. each
colour 1/9. 2 yds. each 2/9.
Resistors: All Values 10% twatt. 8d. ea.
P.W, BLUEPRINTS
Send S.A.E. for Price Lists.
OAKFIELD RADIO
121 MACCLESFIELD ROAD,
HAZEL GROVE, STOCKPORT, CHESHIRE

MAIL ORDER ONLY,

HANDBOOK 1962

New Edition 36/-, Postage 2/6,

‘Amateur Radio Handbook by R.S,
New edition 34/-, postage 2/3,

new edition, 12/6, postage 1/
Radar Pocket Book,
Boulding, 21/-, postage 1l/-
Elementary Telecom.
Guide, new edition by Perkins,
postage 1/~

postage 9d.
Radio
by R.S.G.B.. 5/ postage 6d
Transistor Subminiature

_12 Little Newport Street, London, W.C2
(adjolning Lisle Stree®

www americanradiohistorv com
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Yorld Radio and TV Handbook 1962, for
Listeners. by Johansen, 18/9, postage 1/-.

How to Listen to the World by Johansen,
new editlon by

Examination
176,

Hi-Fi for Beginners by Borwick, 7/6,
Amateur Examination Manual

Receivers for
the Constructor, by Sinclair, 5/-, post. 6d.

UNIVERSAL BOOK CO.

May, 1962
LOOK! It’s True

LOW PRICES + FREE POSTAGE
TRANSISTORS FROM 2/6.
YELLOW SPOT A.F. 6 volt, 2/6,
RED SPOT or WHITE SPOTS 3/- each,
3 for 8/6.
YELLOW/GREEN 3/3 each, 3 for 9/-.
RED/YELLOW 4/6 each. XBII2, 3/6,
XA 104, 46, XA 102, 86, XCl4l, 10/-,
MULLARD TRANSISTORS NOT
SURPLUS
OC7| 66, OC72 8'-, matched pairs 16/-,
OC78 8/-, OC8I 8/-, OC44 11!, OC45 10/-,
OCI70 1376, OCI7] 14/6. Also the latest
Alloy-diffused types AFL14 15/, AFI(5 1476,
AFI11614/-, AFI17 1376,
GERMANIUM DIODES I/- each, 3
for 276,
MULLARD DIODES OA70, OA79,
A8l all 3/- each, OA9) or OA9S 376 each.
INTERSTAGE TRANSFORMERS.
Repanco TT49 4.5:( 5/- each.
TRANSISTOR HOLDERS, 3 or 5 pin
113 each, 3 for 3/6.
CRYSTAL EARPIECES with LEAD and
PLUG 7'6.
LOW IMP EARPIECES with LEAD and
PLUG 773,
MINIATURE TRANSISTOR TRANS-
FORMERS, P.P. Driver, 4.5:1 Output
20:1 Boxed with Spec., ONLY 96 pair.
DRX) CRYSTAL SET COIL M. & L.
with circuit, 276,
DRR2 COIL M. & L. With transistor and
valve circuits, 4/-,
REACTION CONDENSERS, ,0001 3/-,
.0003 3/9, 0005 4/-. Miniature .0005 4/-.
). B. DILECON CONDENSERS. .000!
0003 or .0005 all 4/9 each.
ALL SENT POST FREE IN U.K. by
PETHERICK’S %320
SUPPLIES
22 High Street, Bideford, N. Devon
Tel,: Bideford 1217
S.A.E. WITH ALL INQUIRIES PLEASE

Lyons Radio Ltd.

3 Goldhawk Road,

Shepherds Bush, London W.12

Telephone SHEpherds Bush 1729

FRACTIONAL H.P. MOTORS. 200/250 v.
A.C. mains, 1200 r.p.m.. size approx. 3in.
dia. x 2Hn., spindle iin. dia. x %in. with
central 3 hole fixing flange. Originally
intended for use in tape decks. Made by
B.T.H.. in good condition. PRICE ONLY
15/8, post 2/6.

MOVING COIT. METERS. 50/0/50 centre
zero milliammeters, projection pattern,
2tin. dia. PRICE ONLY 7/6. 0/100 micro-
amps, flush panel mounting,
PRICE ONLY 37/6, postage 1/6.

RADIO RECEIVERS TYPE RAY 5.
11 valve speclal purpose fixed frequency
Mc.). American recelver units.
Housed In black crackle aluminium cases
12 'x 9 x Bin.. welght 18 tbs., fitted 24 v. D.C.
input rotary converter glving supply of
950 v. D.C. at 125 mA. Output, octal based
7.8 Mc., plug-in crystal, output level meter
scaled 0/2 v. A.C. Valves: 2-12SN7, 3-6ABT7,
and one each 6HS6. 12J5. 12SR7, 6ACT, 12SJ7,
12A8. Brand new condition. “‘Glve away”
PRICE, ONLY 35/, carriage 7/6.

ROTARY TRANSFORMERS. Size of
both 8in, long x 3in. dia. Type 31input12v.
D.C. output approx. 250 v. D.C. at 125mA.
PRICE ONLY 12/8. Type 32 input 6 v. or
12 v. D.C. output approx. 250 v. or v.D.C.
respectively. at 65mA, PRICE ONLY 8/6,
post either type 3/-.

SUPPLY UNITS W/S. No. 19 MKk.3. Com-~
plete 12 v. D.C. input power unit containing
one each of the above rotary transformers,
starter relay, fuses, pilot light indicator
etc. Housed in metal case 10 x 8 x 6in.
PRICE ONLY 21/-, carriage 5/6.

AERIAL RODS. Also used by many as
Fishing Rods, comprising a set of 3 copper-
ised flexible steel tapered sections each
4ft. in length to plug into each other to give
12ft. total length, Set of 3. PRICE ONLY
718, Carriage 2/6.

2Hn. dia.
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PADGETTS RADIO STORE

OLD TOWN HALL, KNOWLER HillL.
LIVERSEDGE, YORRKs.,
Phon:: Cleckheaton 2366
Brand ;New. Boxed. Wireless Remote
Control Unit No. 1 (Canadian) Intercom.
Set, 12/8. carr. B.R.S. 6/-. Two lor £], carr.
Bi-. Less phones and mike.
Compiete TV Chassis {or Spares, Less
valves. 12In., tour for 10/-, carr. B.R.S. 7/6:
14in. chassis. four for 15/~ carr. 8/6.

SCR322, RX and TX. Less valves and
crystals, otherwise completo. 15/-, cari.
8/8. B.R.S. Receivers only 7/8. carr. 5/-.

P.M. Speakers. All 3 ohms. removed (rom
TV sets. Porfect condition. Rola G x 4in.,
B/-:Goodman 7 x 41n,, 8/-; Philips Sin. round.
8/-: Rola and R. and A. 6in. round, 3/8: 8in.
round 6/-. Post extra un any speaker, 2/-:
up to six ean 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/-.
NEVW VALVES, Ex-units, All Post Free,
8K7 2/-, 6X5 4/-, 6V6 3/-, 6VEGT 4/-, 6C4 2/-,
KT63 4/-, DHE3 4/-, EF91 1/9, ER91 1/9. 6J5
EF50 1/6, 6/~ per doz., 5U4 4/6, 574 5/6.
1/6, 9001 9., 5/- ver doz., VR150/30 4/-,
Valves Removed irom TV Sets. All tested
0B a Muilard Valve Tester and are 100% as
new. They carry a 3 months’ unconditional
uarantee. All Post Free.

F80 1/8, 10/- per doz. Grade 2, 6d., 4/-
per doz,
ECLS80

218,
954

L3 4/8 | 6LD20 5/- | KT36 /-
ECC82 5/~ 1 8SN7 2/ | PLS1 /e
EL33 4/6 | 10C2 2/- | PY81 4/-
EY51 2/6 | 10F1 2f- | PL82 -
EBF80 48 | 10/- Zer doz. | PY82 /
EBq1 9d. | 10P1 5/~ | PYB0 /
Ef9l 1/~ | 10P13 5/~ | PL38 /-
6P25 4/- D1 3/~ | PZ30 4/-
B6P28 4/~ | 20P1 5/- | PCF80  4/8
BF'1 2/- | 20L1 5/- | PCC34 4/6
6F13 2/- § 1858 8/6 | PL83 7
B8F14 5/~ ’ Uzs 5/~ | PL33 /
6837 2/ § U282 5/- | B36 (B
8G6 2/6 | U281 5/- | N37 -
6Y6 2/8 | U329 B~ + 1,63 31

Comnlete TV Sets Untested. 12in. 20/-,
l4in. 30/-. 14in. 13-channel 50/-, 17in. BBC
only 50/-. Carriage on any set 10/-. 1f you
Wwish to insure against damage, 8/6 extra.

PRACTICAL WIRELESS
1962 EDITION

RADIO AMATEUR'S
HANDBOOK

by The A.R,R.L.

b 36/,
P WORLD RADIO RECEPTION
MAP & GUIDE 196i/2. Pub. by
Philips, 76, Postage 176,
ELEMENTS OF ELECTRONIC
CIRCUITS by J. M. Peters, 21/,
Pastage /-,
b THE TRACHTENBERG SPEED
SYSTEM OF BASIC MATHEMA.
TICS by A. Cutler & R. McShane,

21/, Postage /-
TRANSISTORS.

Post 2/6

How to build all-

transistor  test equipment, 16/~
Postage 9d.
RADIO FOR EXAMINATIONS

by H. I, F. Peel, §5/-. Postage }/-.
SINGLE-CHANNEL RADIO

CONTROL for Model Aircralt and

Boats by R. M. Warring, 3/6. Postage

b

6d,
b A BEGINNER'S GUIDE ToO
b ;X\DIO by F. J, Gamm, ¥/6. Postage

RADIO VALVE DATA 7th Ed.
fompiled by “WW?", 6/-, Postage
0d.

BCOMPLETE CATALOGUE /.,
P THE MODERN BOOK CO.
b BRITAIN’S LARGEST STOCKISTS

’ of British and American Technical Books

LONDON, W.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

E-)

SHORT-WAVE
= EQUIPMENT

H.A.
SHORT-WAVE KITS

Famous tor over 25 vears tor ., .
S.W. Keceivers and Kits of Quaiity.

H.A.C. were the original suppliers ot
SHORT-WAVE RECEIVER KITS tor
the amateur constructor. (ver 105.000
saushed customers—including Tech-
nical  Colleges. Hospitals, Public
Schools, Hams, etc.

Improved desizns with Denco colils:
One-valve Kit. Model *°C”, Price 25/-.
Two-valve Kit, iodel “"E”, ’rice 50/-.
New Addition: Model K™,

Super sensitive “All Dry” Receiver.
Special inc. price. Complete Kit. 77/-.

All kits complete with ali components,
accessories and tull instructions.
Retore ordering call and inspect &
demonstration receiver, or send for
descriptive cutalosue and ordef lorm.

r——————_———-i
I POST THIS COUPON NOW!
“H.A.C." SHORT-WAVE PRODUCTS I

(Dept, TH), 44 Old Bond Street.
London .\ I

Please send me FIREE and withoo!
I obligation your 1962 literature.
I NAME....coourvereerenenivnnn. |

I ADDRESS.ce0000aee

TV Converters. Less valves and kiobs.
Colls ftted 2 and 10. Ekeco, Ulira, Pye,
Marconl, Murphy. ete., 2/6. post 2/-.

Cyldon Converters. Complete with knobs

VALVE

SANIE DAY SERVICE

jess valves. Coils fitted 2 and 10 oniy.” 10/~ NEW! TESTED! GUARANTEED!
03 7
T\/t'l‘ub%si.d le'gunned. lﬂimgnl;lqs' ﬁu:;g
antee, Flass nol required. 12, 14. 15, 1IR3, 185, 174, 384, 3V4. DAFS1, DF91, DK91, DL92, DL94 Bet 4 for 19/6
16. 17in. Any make. All same price, £3.15.0. || SETS 96, DF96, DKo, DL - o o DKL DLOZ, .
Bt and e e, DAF96, DF96. DK96, DL96 .. .. | .0 oo 0o oe 4 for 27/8
Perfeet Reclaimed Tubes, ¢ months’ 1ATGT 11/- | 6L19 10/- | 30F5 7/- . EBFB0 8/~ | BEZ40 [T} U50 6/~
guarantee, 12in. 17/-,_l4in. Mullard only | 1p5 8/- | 6LD20 8/~ | 0L15 11/~ | EBF89 8/9 | EZ4l 7/% Us2 4/&
At S BRET 8 Sk i wee o swm el e of) UR A
f - 1/- - E 6/6 | Ul 14
F'RANSISTOR PORTABLE RADIO] | IR5 6/- | 6P28 12/- | 30PL9  14/6 | ECCBL "5/~ | KT /- | U251 12’/-
KIT, €5.17.6, plus post 3'6. Covers }34 587:; 28;81‘ éillé %QgGT 14//- Egggg §7ll3 K"fﬂ 11;3‘ Ergl 1%/~
i i 5 - T 5 1 161
o el S| R F VST 08B ) T a | R
| . . b $2
 necessary. Build _for your holidays now.| | A5 9/- | 6U4GT 9/9 | 50CD6G 27/ ECF80 '5/6 MU14 6/6 | UB4l g,
| Also Pocket Radio Kit, 65/-, post 2/-, 3Q4 i 6G 4/8 1L,6G / ECF82 8/6 | N1 - UBC4L 7N
S i 273; Whi 13; - | 6x ] ; ; y 8/-
$e|d pot Traniszl'stors V"I.P’lte Spots 2,3. 504G 4/6 | 6X5GT 4/9 | CL33  12/3 | IICH42 8/9 [ PCC84 7/6 | UCCsa 13/a
ell/Green 313; OC71, 6/-; OC72, 7/6; o b
OC44. 918: OC45. 97 & . 5V4G  8/9 | TBB 9/- | DAC32 Tg/- CH8L 7/9 | PCC89  9/3 | UCCas %18
OC44, 976; OC45, 9'-, Sub-min. electroly-{ | syagT g/ | 187 /8 | DAF9l  5/3 | ECL80 7/6 | PCF80 7/ | UCF30 14’6
tics 2, 4,8, 10, 16, 32, 50 mfd 27-; 100 mfd { | 574G 8/- | 7C5 7/86 | DAF98 7/ ECL82 8/- | PCF82 8/- | UC 13/6
2/9; 250, 500, 1000 mid 3/3; Silicon rectifier SQII\JISG g;g ;I(-:Ig? ;;g Dg%)o S;- %}Qé:;o 145//6 gg{gg lg;- Bg{-{iﬁ 8/6
bargain 70 piv. 4 amp., 3/3. Packard Bell el B 3 e 8/
Amplifiers, new, 12/6. Persona Pocket] | 54Q2 G/ ) 187 9/- | DFIL 3/6 | EF 1z/6 | BECLSS 11/6 | UCLS2 29
o1 e 6. Transi T R 6AT8  6/9 | TY4 6/- | DI96 /6 | EF4l 7/9 | PCL84 10/- | UCL33 133
Radio Kic, 52/6. Transistor Tape Re-||&BA6 50 | 101 15/- | D6 49 | Cias 10/- | PCL85 13/6 | UR4l /A
corder, £11.11 (€15 elsewhere). Trans- || 6BEG 5/9 | 10P13  14/6 | DHT7 6/ EF80 4/9 | PENA4 11/- | UF42 [0 ]
Rowring Ad tike 5176, Suser Come 74| [Shos 28| 12ATe “7- | Dl er | Eem 46 ) pENiec o | Uksd %P
e 0-0-2: o b . - | EF UL41 /-
L R auper s S18BRT 138 | AU & | Deas /- | EFe9 - | PLBL 96 | Ulde  &a
I3 R R o e wr, 5 || eBWS 8/-1 12AX7 = 7/- | DK82  7/6 | EF91  g/6 | PL82 7-| UM4 14~
2'3; 8 + 15uF, 3'3; 100 + 100 (375 v.),| | scpee 2/s | 1akrGT 4/9 | DK% 7/6 | EF®2 3/9 | P 7/6 | URIC “g)-
39. V. Cond., twin gang .0005 trimmers} | 651 10/- { 12K8GT 9/6 | DL33 8/- | EL33 9/6 | PL8 §/8 | UYal 13le
and slow motion 9/6. Transistor hoiders,{ | 6F6G 8/6 | 12Q7GT 4/9 { DL35 8/6 | ELA4L 9/6 | PY32 11/6 | Uv4l 6/6
V-, Resistors (0% tol. 4d; 5% rol. 9d.{| 6FI3  10/- | 12SN7GT 9/ | DLoz2 6/- | ELA2 9/- | PY8O T8 | Uvss  are
Tannoy Mike 3/6." Crystal Inserts (new), || 6E1 10/ | 1243 ~"10/6 | DL94  7/- | EC8t /6 | PY8L 7 | vein  or
7'6. Gorler U N h lif 9276, 6F23 10/- | 1487 19/6 ;| DLS8 7/6 | EM34 %3 | PY82 6/8 | VP41 5/-
- Gorler Units, | watc amplifier, +l6K7G 111 | 20F2 17/~ | EABC80 5/8 | EM: 8/- | PY 791 VP1321 16/6
I.F. Amplifier (460 kc/s. pre-aligned), 92/6:1 | gK7GT 5/- L1 17/~ | EAF42 /6 | EMS81 8/~ | T4l 9/6 | WT8 4/9
3 waveband converter 90/3; Manual No. g;%gg 8;- ?.SL.SST 78//{; Eg%laa I%/l9 g¥§314 Q;g 8% v 1'72/3 ;’TM 3!
167 describing and circuits, 219, post free. -] - L 7 e 8 9=
TERMS: C.W.O. Post extra, excess re-|| 6018 10/ | 25246 86 | EBCil 8- | EY86 /9 + U2 = 16 | 2o 36

funded. Our Reflex Rx. best 2 transistor
receiver. Send (0d. stamps for Notes.

MOORE’S EXPERIMENTAL

SUPPLIES (Dept. /)
8 & 10 Granville Street, Sheffield 2

LONDON, N.16

www americanradiohistorv com

READERS RADEO

24, COLBERG PLACE, STAMFORD HILL.

Post 6d. per walve
Xtra.

extr

Any Parcel tnsured

Against Damage In
Transit 6d. extra,

Parcel ¥-

STA. 4587 AW COD. I
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A A > <>
MPONENTS ARRIVING EVERY DAY

NEW ITEMS AND CO

WE REGRET THAT WE ARE
@ QUOTATIONS FOR YOUR

TISE EVERYTHING
TURN OF POST @

PPN

UNABLE TO ADVER
COMPONENTS BY RE

R e il

TRANSISTOR SIGNAL INJECTOR
A new design pocket size tester for fault
finding on valve or _transistor radios, TV,
amplifiers, etc. Built-in indicator and
batteries with detachable probe, 52/6.

3/4 WATT 4 TRANSISTOR
AMPLIFIER

@ | watt peak
output.

+3db 70c/s
to 12 kefs.

Output to 3
ohm speaker

Buiit d Kit of )
'lll'lest:g P;r:.,s thg,lt oper:
69/6 or 62/6 | Decaits on
P.P. 116 P.P.1'6 request.

A printed circuit high gain amplifier size
4 x 23 x $in. using Mullard OC71/0OC8ID
and 2-OC8| Transistors. _Ideal for Inter-
comm., Record Player, Tuner Amplifier
or any application requiring a quality and
;esl'iable amplifier. Suitable Sin. speaker

TRANSISTOR RECORD/PLAY-
BACK TAPE HEAD. 850 ohm, 1216.

TAPE RECORDER MOTOR.

volt, 1276,

TEST LEAD KIT
Complete set of test leads. Suitable
for most i Complete with

instruments.
pouch, 8/6. P.P. I/-.

pouch 8. e
GCRYSTAL MICROPHONES
FULLY GUARANTEED

ACOS 39-1. Stick Microphone with
screened cable and stand (list 5 gns.),
326, P.P.176.

ACOS 40. Desk -Microphone with

screened cable and built-in stand (list}50/-),
15/-, P.P. 176,

ACOS 45. Hand Microphone with
screened lead, very sensitive, 25/-, P.P. 116,
100 C. Stick Microphone with muting
switch and screened cable, detachable
desk stand, cord and neck, 39/6, P.P. 116,
MC 24. Stick Microphone with muting

:

R208 COMMUNIGATIONS
RECEIVER

“SPUTNICK SPEGIAL”

e

THE
WORLD
IN
YOUR
HOME

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  é%in. speaker.
BFO slow motion tuning. 6-valve Super-
het with R.F. stage and 2 M¢/s L.F.

£11.19.6

Carriage 15/-.

In Absolutely New

Condition with Full

Handbook in Steel
Case.

BATTERY RECORD
PLAYER
@® 674 volt Garrard
turntable with crystal
pick-up. Plays 45 r.p.m.
Ideal for above amplifiers
65/- P.P.I%6.
@ Suitable cabinet for
amplifier and player 22/6.

CRYSTAL
LAPEL 4000 Ohm
MICROPHONE Headphones
\deal for portable | Lightweight very

sensitive with

T

MAKE YOUR OWN PRINTED
CIRCUITS

Complete kits supplied with all necessary

chemicals, brush, dishes, etc. Fully

detailed instructions. 3-boards 5§ x 34in,

1916, P.P. /-

4 TRANSISTOR PUSH-PULL AUDIO
MODEL AMPLIFIER
PK-543

P,

Size
3 x 13 x gin. /
A ready built miniature push-pull
amplifier incorporating input and output
transformers, 4 transistors, 9 volt battery
snap cord (for Power) speaker and
volume connection leads. ldeal for use
with record players, intercoms, hearing
aids, tape recorders, etc. Complete with
full instructions and circuit diagram.

price 52/6 pr. i
SUITABLE SPEAKER 16/6
BATTERY ELIMINATOR AND
CHARGER
Replaces PP3 or T6003 9 volt batteries
to run transistor radios from mains.
Also charges to give 5 times normal

battery life. Fitted neon indicator and
supplied with full details. 2916. P.P. |16,
GUITAR CONTACT MICRO-
PHONE. High Impedance Guitar

Contact Microphone with screened lead.
Plugs into any valve amplifier. Very
sensitive. 1216, P.P. 9d.

Screened Jack and Socket, 3'6.

PRACTICAL TRANSISTOR
CIRCUITS 3/6 (Post Free)
Contains easy to follow plans of 40 all
transistor units, including light opera~
ted switches, amplifiers, transmitters,
receivers, test oscillators, signal
tracers, hearing aids, radio control,

tape recording, etc 2
switch and cable, 25/-, P.P. 116. Ist.. PP |l leads. 1216, P.P. -, etc. All parts available separately.
-
MINIATURE PANEL TELEPHONE PERSONAL
METERS ADAPTOR EARPHONES CRYSTAL MIC. |k _ohm DYNAMIC %
(D.C.)—Brand new % Ideal for recording Y 600 ohm. 10/6 % ACOS 43-22in. round MICROPHONE

0/50 microamp 396 telephone conversa- | % 1,000 ohm. 1216 | T8/ * ACIS.Sr |"',“. + | Hand held or desk stand,

0/500 microamp 326 tions. Supplied with | % Crystal 916 | L ind. 716 * ;!"' complete with screened

0/t milliamp 2716 screened cable. Fitted | P.P. 9d. any type. Fitted | ¢ e 3’6' N | cable. Excellent res-

Vu meter 4276 rubber sucker. leads, Jack Plug and | plp &4 any ponse. 49/6. P.P. U/~

“$" meter 350~ | 14i- P.P.9d. Socket. -P. 6d. any type.

AVO-7 PORTABLE TRANSISTOR TAPE MODEL
Foens RECORDER 200“
Multi- Features fast wind and rewind. Indicator,
meter. S-transistor 400 mW output on 7 x 4in. 20,000 ohms per

Recondi- speaker. Pause control etc. In Black, volt. Size only.

tio cgn d Grey with Gold portable Cabinet. A i i
"funym Complete with Tape, Micro-|7 gns 4% x 31 x {Zin.
.
guaran- phone etc. FULLY
teed, GUARANTEED
Full A.C. ’ H | wi
R AS Henry’s Radio Ltd e ot
age and PADington 1008/9 tions.
current,
resistance, 5 HARROW ROAD LONDON W2 6 Ranges D.C. voltage to 2} kV.
dB, power, etc., etc. 9 s 5 Ranges A.C. voltage to 1 kV.
Supplied with Batteries, Leads and Open Monday to Sat. 9-6, Thurs. loiclack 3 Ranges D.C. current to 250 mA.
o instructions. Send 1/~ stamp for INustrated Price s 4 .
£| I IO 0 0 List 2 Range resistance to 6 meg. Capacity and
. » Regd. Post 5'-. db ranges.
(Normal pfice £19.10.0.) PLEASE TURN TO BACK PAGE P.P.
Leather case 30/- extra. | l } £6' I9°6 116,
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PRACTICAL WIRELESS i

Practical Wireless

—BLUEPRINT

SERVICE—

ALL OF these blueprints are drawn full-size and
although the issues containing descriptions
of these sets are now out of print, constructional
details are available free with each blueprint except for
the PW Monophonic Electronic Organ and the PW
Roadfarer.
The Index letters which precede the Blueprint Number
indicate the periodical in which the description
appeared. Thus PW refers to PRACTICAL WIRELESS;
AW to Amateur Wireless and WM to Wireless
Magazine.
Send (preferably) a postal order to cover the cost of
the Blueprint (stamps over 6d. unacceptable) to

Title Number Price
CRYSTAL SETS
Junior Crystal Set .. PW9%4 2/-
Dual-wave Crystal Diode . . PW95 2/6
STRAIGHT SETS
Battery Operated
Modern One-valver PW96 2/6
All-dry Three PW97 3/6
Modern Two-valver PW98 3/6
SUPERHET:
A.C. Band-pass Three . .. PwW99 4/-
A.C. Coronct-4 PW100 4/-
A.C./D.C. Coronet .. PWIO1 4/-
The PW Pocket Superhet . . .4 5/-
MISCELLANEOUS
The PW 3-speed Autogram » 8/-
The PW Monophonic Electronic
Organ ge - o 8/-
(No constructional details are available with this blueprint)
The PW Roadfarer - - 5/-
(No consiructional details are available with this blueprint)
TELEVISION
The PT Band 1l converter y 1/6

PRACTICAL WIRELESS, Blueprint Dept., George
Newnes, Ltd., Tower House, Southampton Street,
London, W.C.2.

e R R A e

SPECIAL NOTE

THE following blueprints include some pre-war

designs and are kept in circulation for those
constructors who wish to make use of old com-
ponents which they may have in their spares box. The
majority of the components for these receivers are no
longer stocked by retailers.

Title Number Price
A.C. Fury Four .. e PW20 2/6
Experimenter’s Short Wav PW30a 2/6
Midget Short Wave Two .. PW38a 2/6
Band-Spread Three (Battery) PW68 2/6
Crystal Receiver of PW71 2/-
Signet Two (Battery) P PW76 2/6
Simple S.W. One-valver .. PW88 2/6
Pyramid One-valver PW93 2/6
BBC Special One-valver .. .. AW387 2/6
A One-Valver for America AW429 2/6
Short-Wave World Beater AW436 3/6
Standard Four Valve S.W. WM383 3/6
Enthusiast’s Power Amplifier WM387 3/6
Standard Four Valve WM391 3/6
Listener’s 3-Watt Amplifier WM392 3/6

-——————————————————i

'""QUERY COUPON |

I This coupon is available until 4th May, 1962, }
] and must accompany all queries in accordance
1 with the notice on our ‘‘Letters to the Editor”

i page.
i PRACTICAL WIRELESS, MAY, 1962 |

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southambton Street. London. W.C.2. and

printed in England by WATMOUGHS LIMITED. ldle. Bradford; and Londcn, Sole Agents for Australia and New Zealand, GORDON &

GOTCH (A/sia), Ltd.. South Alrica and Rhiodesia; CENTRAL NEWS AGENCY, LTD. East Africa. EAST AFRICAN STANDARD LTD.

Subscription rate inctuding postage for one vear: Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Reglstered at the General Post COffice
for the Canadian Magazine Post.
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WE GUARANTEE 100°, SUCCESS

@ WE GIVE VALUE FOR MONEY
WE UNDERSTAND OUR PRODUCTS

@ THOUSANDS OF SATISFIED CUSTOMERS —YOU CAN BEGOME ONE T0O @

“GAPRI” - POCKET SIX
RADIO

Size only
44 x 23 x Itin.
Really
Pocket
Size!

£7.10.0 rr.2-

(Battery 2/6).
A new design 6-Transistor Printed Circuit

Superhet for Medium and Long Waves.
Uses all sub-miniature parts. Sub-min.
Mullard  Transistors. Quality speaker

output, fitted earphone/record Sockets.
Cabinets Red/White or Blue/White with
Gold fittings.

PERFECTION

“RANGER 3’ A Three Transistor

Two Diode Personal
Size 41 x 3 x Iin. Radio for Medium
Waves and Amateur
top band and ship-
ping. Quality output
on personal phone.
Fitted air spaced
tuner, vo!l. control.
No aerial or earth.
Luxembourg
guaranteed.

79/6 fii:

‘“TRANSFIVE”
PORTABLE RADIO

Medium

e and

‘ﬂ_ Long Wave

; Portable
84 x 64 x 34in.

£6.19.6

P.P. 276,

A 5-Transistor and Diode, Printed
Circuit, Medium and Long Wave Portable.
Features 5in. speaker, Car aerial sogket,
Mullard transistors and carded compo-
nents. THE IDEAL PORTABLE.

© BABY SITTER -

o' ¥

ALL TRAN-
SISTOR
BABY OR
INVALID
ALARM

NOW HOUSED IN ATTRACTIVE GOLD
HAMMER FiNISH PORTABLE CABINET.
Battery operated, push-pull, 400MW
output. Low impedance microphone
enables unit to be used up to 200 yards.

Qutput on quality speaker.

Y GUARANTEED for 12 MONTHS and
100", SAFE.

Y MICROPHONE s placed within 10ft.
of baby: twin flex is taken to amplifier
unit and placed in any room required.
COMPLETELY BUILT £5 Io 0
& TESTED. P.P.2%6. . M

Y Used AIll Night, Every Night.
Bactery Life 3 to 4 months.

@ FULLY ILLUSTRATED BUILD-
ING PLANS AND DETAILS.

@ ALL PARTS GUARANTEED
AND SOLD SEPARATELY.
@ CALL FOR DEMONSTRATION.

DETAILS OF ANY MODEL

FREE ON REQUEST
“CONTESSA” FQRrante

6 TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET RADIO.

|

lFeal:ures the latest in design and perfor-
mance, giving ease of station selection.
Excellent Tone and Volume with amazing
sensitivity and selectivity. Attractive two
colour cabinets. Size 10 x 7% x 3%in.
Blue/White or Red/White. Fitted 5-inch
speaker giving up to 425mW Push-Puli
quality output. Full avc, fitted car aerial

Isocket. é-matched transistors, 2-diodes.

[Total cost  £10.19.6 rr.36

‘ GUARANTEED THE BEST OBTAINABLE

| MODEL
TH-L33

2,000 ohms
per volt
AC/DC. Size
57 x 34" x 14",
19/6
P.P. 176.
with test
leads, battery
and
o instructions.
0/10,50,250/500/1000 volts D.C.,
0/10/50/250/500/1000 volts A.C.. |
0/5001LA/10/250mA., D.C.
3 ranges resistance O/10K/100K/|
Capacity and dB ranges.

| FULLY GUARANTEED ||

Meg. |

POCKET SOLDERING IRON
Pocket Soldering Iron, 220/250 v. A.C./ |
D.C. 30 watts, complete with mains plug,
case, etc. Handle unscrews to cover ele-
ment, enabling iron to be carried in
pocket. [18/6, P.P. I/, |

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
Hiustrated Price Lists.

{_ PLEASE TURN PAGE

“QUINTET” POCKET RADIO

Size
54 % 3 x 13in.

Red or Blue
and
Gold trim

£5.10.0 rr.2r.

A Five Transistor Medium and Llong
Wave Printed Circuit Loudspeaker Radio.
with Excellent Results including Luxem-
bourg, guaranteed with full station separa-
tion. Supplied with Mullard Transistors
and Carded Components. Fitted ear-
phone/record socket.

Performance will amaze you.

“RANGER 2”

A Two Transistor
Two Diode Personal
Pocket Radio. Cov-
ering medium waves ()
and top band.

Supplied with bat~
tery and quality
Personal 'Phone.

No aerial or earth. 59/6 P.P. |74,

(‘,Pw_s ”

Size
43 x 3 x l{in.

SUPERHET RADIO

Medium
and
Long Wave
Radio

Size
52 x 3% x 2in.

£8.10.0 rr. o

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
BUILT AND TESTED

@ Play/record
up to 30 mins.
@® Built - in
speaker vol-
ume con-
trol  bat-
teries and
play/rec~
ordfre-
wind,

@ Quality \
re-pro-
duction. CJ{
@ Sturdy 7 %
case 6 x 8}
x 23in.

£11.19.6

Post free
Fully Guaranteed

Supplied complete
with microphone,
tape, batteries and
personal phone.

& -

ot & L
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