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R.S.T. VALVE MAIL ORDER CO. -

2lla STREATHAM ROAD, MITCHAM, SURREY.

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

Special 24 Hour Express Mail Order Service

: MITcham 6202

Open Daily to Callers

ACZIPEN ECC85 7/6 | EY83 12/6 | PCC84 8'6 | TDDI3C UU9 76| 6AKB  TI6) 6P28 1216 ] 125)7  BI
21/ | ECCa88 1216 | EY86  7'- | PCCBS 976 17/6 | UYIN 12'6 | 6AL5  4/-| 6Q7  9/6 | 125K7 .6/
AC2/PEN ECC91 3/- | EY9l 3. | PCC88 126 | TH4l 276 | UY2I 15/6 | 6AM5  SI- | 6Q7G  6/6 | 125L7 - 8/-
210- | ECFBO 776 | EZ35  6/- | PCCB9 86 | TYS6F 12/6 | UY4l  7/6 | 6AM6  4f- | 6Q7GT 8/6 | 125N7 tol-
AC/TP 32/- | ECFB2 876 | EZ40  7/- | PCFB0  9/- | UIO 9-| UYBS 7| 6AQ5  6/6 | 6SA7  7I-| 125Q7 86
AC/VPI-5-7 | ECH3 21/6 | EZ41 7/ | PCF82  7/- | UI2 9/ | VMS4B 1216 | 6AQ8  9/3 | 65C7  8/6 | 14H7  10/a
17/6 | ECH2I 21'- | EZ80  6/6 | PCF84 1216 | Ul4 9/-| vP4  15/-] 6AT6  6/- | 65F5  10/-| 14R7  10fe
AZI  I5/- | ECH35 lo- | EZ8I 66 | PCFB6 121§ | U22 8- | VP4A I5/.| 6AU6  91- | 6S5G7 71 ] 1457  16/-
AZ3l 10/- | ECH42 9/6 [ EZ90  7'- | PCL82 9/- [ U24  201/-| VP4B  I5/-| 6B8G  3/- | 6SH7  6/- | 19AQ5 8/-
B36 9/« | ECH8I 8/- | EII48 2/ | PCL83 1176 | U25  2/6 | VRI05/307/- | 6BA6  6/- | 6517  6/6 | 19BG6G 15/-
CIC  10'- | ECHB83 8/6 | FC2  I5/- | PCL84 1076 | U26 1276 | VRI50/307'- | 6BE6  6/- | 65K7  5/6 | 2001  10/-
CBL3l 216 | ECLBO 8/- | FC2A 1716 | PCL85 1076 | U3I 9| W6l  I1l-| 6BG6G 15/- | 6SL7GT 6/-] 2002 21/-
CCH35 21/- | ECL8I 10/ | FC4  I5/- | PCL86 1276 | U35 176 | W76  5/-| 6BH6  8I- | 6SN7GT 5/6 | 20F2  17/6
CL33  I5/- | ECL82 9/6 | FCI3 15/ | PENA4 1716 [ U37 176 | W77 41| 6BJ6  6/-| 65Q7 86| 20L1 24/~
CYt  15/-| ECL83 1076 | FCI3C 17/6 | PENB4 1776 [ U43  8'6| W8I 6/ | 6BQ7A 1216 | 6USGT 10/- | 20PI  15/-
Cy3! 15/- | ECL86 1076 | FW4/500 9/- | PEN4DD U47 12| WBIM  6/-| 6BR7 106 | 6USG 76 [ 20P3  24!-
D77 4. | EF6 211- | Fw4/800 9!- 24/- | Us0 T-| X4 I5/-| 6BS7 1206 | 6V6G 416 | 204 2316
DAC32 96 | EF9 2176 | GZ30 106 | PEN4VA us2 4| X6IM 10/ | 6BW6  8'-| 6V6GT 8/ | 20P5 * 24/
DAF9I 66 | EF22  14/- | GZ32 l0/6 176 | U76  7'6 | X65 1216 | 6BW7. 5. | 6X4 416 | 2546 * 8-
DAF96 8/ | EF36  4/- | GZ33 1973 | PEN36C20- | U78  4'6| X76¢ 1276 | ¢C4 316 | 6X5G  6/- | 25L6 ) 8-
DCC90 126 | EF37  8/- [ GZ34 13/6 | PEN45 10/- | U145 106 | X76M 1216 | 6C5GT 8- | 6X5GT 876 | 25Y5 © 8/
DF33  10/- | EF37A  8/-] GZ37 19/3 | PEN45DD | UIS1 156 | X78  24/-| 6Cé 6'6 | &30L2 10/- | 25Y5G 8-
DF9l  4/- | EF39 4/ | HABC8610/- 25/- | U251 15%6 | X79 4276 | 6C9 1216 | 785 1216 | 25Z4 . T/6
DES2 772 | EF40  IS!- | HL4l 8/ | PEN46 5. | U28I  IS-| X8I 10-| 6CD6G 27'6 | 7B6 IOl | 2575 ; 8/
DF96 8. | EF4l  8/- | HL4IDD 8/6 | pEnssapp | U282 1976 | Yl 107- | 6CH6 107- | 7B7 86 | 2526 7 8l
DF97 1176 | EF42  10/. | HLS2 876 200, | U301 22%6| Y63  10/-| 6D2 4. | 7C5 8- [ 275U § l9re
DH63  6/- | EFS0A 376 | HLI33DD PENDD4020 | U329 126 | Z63 7/6 | 6D6 516 | 7Cé 8/6 | 30CI 9l
DH77  7/- | EF50E 3. 96 200, | U339 15} Zee  10/-( 6ES  10’-| 7D5  15/- | 30CIS 1216
DK32 1176 | EFB0  5/- | HN309 26/6 ol ua3 o | Z77 ar. | 6FI 10/6 | 7D6 15/~ | 305 § 10'-
DK9l 73| EFss 5/ | Iw4jsolor | PL33 US| gao4  dor-| Zis2 st | eF6  er9 | 7D8 - 151- | 30FLE{ l0/6
DK92  8/6 | EF86 9/ | Iw4/500 10 | PL36 1216 | (4g0) 1919 | ©Z4 51| 6F12 4| 7H7 7/6 | 30L1 | 86
DK96 86 | EF89 9/ | KT33C 8/ | PL38 ZI',' UABCBO 7'-| TA7 1176 | 6FI3  10/-) 7R7  10/- | 30L15 1116
DL33 8/ | EFSI 4. | KT36 1716 [ PLEL 116 | GAFg) 876 | 1C5 1076 | 6FI4 M0/ | 757 101- | 30P4  207-
DL35 10%6 | EF92 4/ | KT55 4776 | PLB2 8| Gagi 716| 1D5 816 | 6FIS 1216 | 7Y4 7/6 | 30PI2  10/-
DLSI  '8/0 | EF95 5. | KT6l 916 | PLB3  10% | (Gpcar 86| ID6  Moi-| 6FI9  12/6 | 8D3 4i- | 30P16 9/
DL92  6/6 | EF93  10/- | KT66 15/ | PLB4 &f uBC8I 10/- | 1Hs 976 6F23 1076 | 9BWe 1276 | 30PI9 21/-
DL93  7/0 | EFIB3 1076 | KT76 10/ | PL820 Vs | UBFBD 86 | L4 5. [ 6F25 1676 [ 10CI 1276 | 30PLI - 15/
DL94  7/6 | EFI84 106 | KT8l  I5. ;;(424"‘ 136 | UBF8y  7/6 | ILNS 476 | 6F26 1376 | 10C2 1776 | 30PLI3 1276
DL96 810 | EK32  8/6 | KTwel 8- X3 151 uBlal 20| INS™  9/6 | 6F33 506 | 10Fi 100 | 30PLI4 1676
EA50 .| EL2° 250 | Le3 5/. 25- | ucces 1076 | IRS 73| 6Hé 2. | 1OF3 1216  35A5 1716
EABC80 5/- | EL3 .2I'6 | LNI52 8. | PY3l Sl | UCCas 76 | 154 8- | 65 5/6 | 10F9 1276 | 35L6GT 8/6
EAC91 4/- | EL6é 21/ | LN309 1176 | PY32 '%,2 UCF80 1376 | 1S5 66| 6)5G_ 4/6| joLDIL I5/- | 35W4 . 716
EAF42 96 | EL32 46 | LZ319 1206 | PY33 126 | (o) 200 | T4 -4t | 6J5GT 5/ 10PI3 15/ | 3523, 16/m
EB34  2/6 | EL33  10/- | MKT4 17/6 | PYBO 716 | CH42 ‘916 | U5 59| 67 716 | 1OPI4  19/-] 35Z4 716
EB4I 5. | EL34  15/- | MS4B 1776 ;‘;g'z 716 | UCHBI 8- | 2p 249 | 6J7G_ 5| 1ID5 23/6 | 35Z5 ._ 816
EB9Y  4/- | EL35 10/~ | MVS/PEN 7= | ucCLe2 10/ | 34 Sl | 6J7GT 76| 12A6  6/6 | 40SUA 15/~
EBC3  2I/. | EL37 176 1716 | FYS3 8- UCL83 1315 | 3AS  10%6| 6K7 716 | 12AHE 91| 41STH 21
EBC33 4’5 | EL33 196 | MVS;PENB | BT3B 100 | UF4I™ 7161 304 . | 6K7G_ 20| 12AT6 7% | 42 1216
EBC4l 8/6 | EL41  l0/- 1776 | PY30D 101 Gegy 715 | 3Q5 9/- | 6KIGT 7/6 | 12AT7 5/-| 50C5  10/-
EBC8!1 107- | EL42  M0/- | MUI4  9r- stao 0:5,' UF3)  7/-| 354 7. | 6K3 916 | 12AU6 1776 | 50CD6G27/6
EBF30 86 [ ELBI 1276 | MX40 15/- | Q395/10107- | jegs 714 | Jvgq 76 | 6KBG 5/~ | 12AU7 5/- | SOL6 &6
EBF83 /6 | EL34  6/9 | NI3 8l- | QSI50/15 UF35 1276 | 5U4 4'-| 6K8GT 976 | 12AX7 5/- [ 53KU 1216
EBF89 8- | EL85  10/- | N37  14/- 107- | UFB9 661 5v4G 719 | 6K25  18/- | 12BA6 716 | 75 8-
EBL! 21/~ | EL90  8/6 | N78 1716 | R2 10- { UL4l 8- 5Y3G  7/-| 6Ll 10/- | [2BE6 716 | 78 7'6
EBL2I 2I'- | EL91  4/. | Nlog8 15/ | R3 10/ | UL44  20/- | 5Y3GT 8/6 | 6L6 76| 12BH7 10/- | 80 9/-
EBL31 21’6 | EL95 106 | N308 20/- [ R16  17/6 | UL46 146 | 524G 976 | L7 10-| 12C8 876 | g5 17/
ECC35 8- | EM80 806 | N339 30. | RI9 18- | UL8B4  71-| 5Z4GT 126 | o'\g  jor. | I25GT 4= | gian  s2rs
ECC40 I5- | EM8I 86 | N369 106 | R20  16/- | ULB5  7/8| 6A7 9l- 15 | 1247GT 816 o]
ECC8I 5. | EMB4 96 | OD3  5/- | sS4l 3/6 | UM3D 10'6 | 6A3G  8l6| SL19 “ | 12K7GT s/ | 185BT 30/
ECC82 5/- | EM85 10/~ | OZ4 56 | SP6I 316 | URIC 15/ | 6A3GT 1315 | 6L34 916 | |51ceGT 0. | 305 13-
ECC83 7/6 | EY5I  8/6 | P2 107 | T4l 15/ | UU6 | 2/-| 6AC7  6/-| 6N7GT 9/6 | |12Q7GT 6/6 | 8078 5/
ECC84 86 | EYsl  8/6 | PABCBOI13/- | TOD4 1276 | UUS 157! 6A<s 5! P25 1os6 |.12SA7 86 "'807A /-
METAL RECTIFIERS
' TRANSISTOR BARGAINS
RM! 573 14A86 1776 16RD-2-2-8-1 12/- oc44 & oCcTs o OC3) 8
1 fa o =8- I
RM2 716  14A97 25 IERE 2-1-8-1 8/6 OC4s 71-  OC77 6/~ OC82D 8
RM3 7/9  14Al100 271- 18RA 1-1-8-1 476 oOC7i 5.  OC8| 6!-
RM4 14/- 14RA 1-2-82 17/6 (FC301) I8RA I-1-16-1 6/6 (FC116) OC74 6- OC8ID 6l
RM5 1976 14RA 1-2-8-3 19/- (FC31) 18RA [-2-8-1 11/ - SILICON RECTIFIERS
16RC 1-1-16-1 876 18RD 2:2:8-1 15/- (FC124) 400 volts 350 mA ... . ... 12l6each
TERMS OF BUSINESS C.W.0O. or C.0O.D. SETS OF VALVES
" | G ALL C.O.D. IR5, IS5, IT4, 354, 3v4 .. @0 o. Set of 4, 1976
372 PACKING CHARGE ON €.0.n DAF91, DF9I, DK9I, DL92, DL94 ... Secof 4, 19%6
ORDERS. POSTAGE é6d. per VALVE DAF96, DF96, DK96, DL96 ce e Setof 4, 2716
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MULLARD “5-10"
MAIN AMPLIFIER
For use with MULLARD 2-stage

pre-amplifier with which an undis-

torted power output of up to 10
watts 1s obtalned. SPECIFIED COMP-
ONENTS AND MULLARD VALVES includ-
ing PARMEKO MAINS TRANSFORMER
a.nd choice of PARMEKO or PARTRIDGE
Qutput Transformer.

COMPLETE KIT
(Parmeko Output Trans.) £1 0.0.0
SRoTEp D AND £11.10.0

TESTED
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6

THE MULLARD 510/RC AMPLIFIER
The popular complete **5-10' imcorporas
ting Control Unit providing up to 10 watts
high quality reproduction. Specified com-
fnnenr,s and new MULLARD VALVES.

cludes PARMEKO MAINS TRANS-

0 extra.

P S
%?MPLETE sl o 2 mfﬁse g7 "-I'RIDG OUPUT T;ANS
ASSEMBLED £13.10.0 lel%ho g‘- E a

AND TESTED
THE MULLARD 33/RC
A HIGH QUALITY AMPLIFIER DEVEL-

OPED FROM THE VERY PULAR
3-WATT MULLARD “3-3" DESIGN.
KIT OF PARTS £7_10.o
ASSEMBLED

AND TESTED £8 19 6

Complete to the MULLARD s eclﬂcat.lon
including PARMEKO OUTP NS-
FORMER. Switched inputs for 78 and
L.P. records plus a Radlo position. Extra power to drive a Radio Tuning

Unlt is also avatlable.

THE “MONO-GRAM”
A small Amplifier of genuine high quality
performance. Incorporates mnew MUL-
LARD ECL86 Valve. separate BASS and
TREBLE controls and produces up to 3
atts undist.orr.ed output.

t Assembled
Parts 5 o

ana Testea £4.19.6

Psrfectly suited for Portable Installations for
ch purpose we offer TABLE CASE
(EJ 10.0), the A‘V)IPLIF R (Kit) and 8° 5°

SPEAKER( £8 5 0
Alternatively with ASSEMABIIIJE“II; e &
Alternatively £9.0.0 .

The Case quoted above I}nm accommodate some L

4-speed Single Record Units. A larger model Is
available for extra 10/-. With this Equipment a
COMPLETE PORTABLE REC- £13 10 o
ORD PLAYER can be built for

MULLARD FOUR CHANNEL

MIXING UNIT

Selfl powered Cathode rollower output.
Incorporates two inputs for CRYSTAL

MICROPHONES, one or CR.YSTAL PICK- 3
E‘F'ded a fourth for Radio or Tape. T T 2
PARTS 58.3.0 AND TESTED £1 0.0.0

Alternative Model I/L provides for one input matched for moving coil
or ribbon mike £1.17.0 extra.

! ! SENSATIONAL BARGAINS ! !
BULK PU'RCHASE ENABLES US TO OFFER THESE TWO GRUNDIG
PR Each are Fully Guaranteed.

MODELS AT AP HALF PRICE.
THE GRUNDIG “MINI BOY”
THE “LITTLE" SET with
“BIG" PERFORMANCE
LIST PRICE IS
€26.5.0

OUR PRICE ONLY s

==
£10.10.0 1crupivG sPEAKER ENCLOSURE
A six Transistor (plus two Diodes) Portable covering the Medium
Waveband. Small enough to slip into Handbag or Pocket (4° x 2" x 17)
but when at home '*big set’’ performance is obtained simply by sllpplng
the set into the companion Speaker Enclosure (size 91° x 3"

GRUNDIG T.M.60 TAPE UNIT

For Stereophonic or Monophonie Operation.
Beautifully Styled with Finger Tip Controls.
Cons!sting of Tape Deck incorporating High
Quality Preamplifter, List Price is £94.10.0

oy £49.10.0

PRIC
Deposit £9.16.8 and 12 months at
£3.15.

A completely self contained, self powered Unit

designed to add full TAPE RECORDING facili-

ties to existing sound reproducing eguipment.

Will operate with the majority of high qualltyaudlo installations “nd

1dea]1y suited for our MULLARD AMPLIFIERS. When ordering please

‘h Ug’t?. make and type of Amplifier or Radiogram to be used with
L]

PRACTICAL WIRELESS

MULLARD DESIGN

February, 1963

COMPLETE KITS
OF PARTS

MULLARD’S 2-VALVE PRE- AMPLIFIER TONE
CONTROL UNIT

Employing two EF86 valves and g
designed to Operate with the Mul-
lard MAIN AMPLIFIER but also
perfectly suitable for oOther
makes.

% Equalisation for the latest R.I.A.A. characteristics.

* Inpur. for Crystal Pick-ups and variable reluctance magnetic

ty
* Input (a) Direct from High Imp. Tape Head. (b) From a
Tape Amplifier or Pre-Amplifier.
% Wide range BASS and

% Sensitive Microphone Channel.
TREBLE Controls. ST
AND TESTED £8'°'0

Fikts £6.6.0

PARTS
PRIGE REDUGTIONS

(a) THE KIT OF PARTS to build both the **5-10™ £1 5 1 5 o
Malin Amplifier and the 2-Stage Pre- Amplifier " .
Rsp'gglt £§ zl)o’ 8Jldd lt.zhmogi"‘th o l€'1 2/\9 HIB

o ‘‘5-10" e age Pre-Am r
both Assémblel:lnund Tested ........... Pl £1 8-1 8-0
Deposit £3.16.0 and 12 months at £1.7.8.
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 extra.

HIGH FIDELITY LOUDSPEAKERS
WE STOCK THE COMPLETE R.ANGE BY GOODMANS,
WHARFEDALE and W.B. STENTORIAN.
A few recommended examples
8 INCH TYPES
GOODMANS “AXIETTE"

W.B. HF‘ ....................
WHAR! ALE *‘SUPER 8/RS/D.
10 INCII TYPLS

GOODMANS *

GO “AXIOM 201" 16 watts
GOODMANS “AXIOM 301" 20 watts
W.B. MODEL HF 1214 15 watts
WHARFEDALE “W12/RS"

WHARFEDALE “'Super 12/RS// £17.10.0
LEAK AND QUAD AMPLIFIERS ARE IN
STOCK

LEAK “TL/12 PLUS” POWER AMPLIFIER
with the ‘‘POINT ONE PLUS’” PRE- £3I 10 o
AMPLIFIER, 14 watts rated output.. o =
TEAK prUS "SREAMPLIFIER. 2 ratcs
ol watts
rated oUTPUL . ..iooi.iiieesiearoiiaeny £37-1 6-0
LEAK “ST EREO 20" POWER AMPLIFIER
Tl e vARSEOTESriheo ERE.
SppsTs, 2 vt (L wetts et £66.9,0
QUAD II POWER AMPLIFIER with QUAD IT £42 o o
CONTROL UNIT, 15 watts cutput...... ERCE
RECORD PLAYERS
THE COLLARO “JUNIOR'" 4-speed single £3 15 0
player with separate crystal piok-up......... . S
THE NEW GARRARD "“AUTOSLIM” 4- £8 10 o
speed Autochanger with crystal pick-up....,. - L
GARRARD “*AUTO M DE LUXE” 4-spe
Autochanger, lncorporat.es tmnscrlptlon Plck- £12 14 6
S Y S Bl °
unit with Studio ''O" plck-up £7'1 9'6
R.S.R. Mode! UAl4, a 4—spee £7 19 6
changer with crystal pick QUclo
The new (.ARRARD \lodel ﬂﬂ‘ High Quaiity
Single Recorl"d Player fitted with the latest
};dl:A 12plc .-up arm and G.C. s. crystal Cart- £1 8_1 9.0
GARRARD Model S.1t.P. 10 Single Record £6 6 o
Player fitted with high output crystal pick-up oV
PHILIPS Model AGI016, A ¢-speed Player which
can be oberated both manually and automati- £13 13_0

cally. Sultable for Mono or Stereo oberation....
Carr. and Ins. on each above 5/- extra.

HOME CONSTRUCTORS !'!
A Range of “Easy to Assemble” Prefabricated

Cabinets

Designed by the W.B, "“STENTORIAN" COMPANY for "‘Hi-Fi-
Loudspeaker systems or to accommodate high quality equlp—
ment. FULL RANGE IN STOCK, please enclose S.A.E. [
descrintive leatlets.

IF YOU ARE PLANNING TO INSTALL ““Hi-Fi” and UNCER-

C
PUT FORWARD RECOMMENDATIONS—STATE TYPE OF
{‘I\)IES‘}I‘EA}_‘LLATION CONTEMPLATED AND APPROX. PRICE

HIRE PURCHASE TERMS are available on all Equipment
over £10.0.0.

FULLY DESCRIP'I‘IVE LEAFLETS are readily available—
please enclose S.A.
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SPECIALISTS IN SOUND EQUIPMENT .

FeR OVER 25 YEARS

j'
i tfgél " TAPE RECORDING EQUIPMENT

STEREO TAPE PRE-AMPLIFIER

MODEL STP-l. For use with current
TRUVOX, BRENELL, or COLLARO
“STUDIO" 1 and 4 track Stereo Decks

Incorporates Ferroxcube Oscillator, 4 speed Equalisation Signal Level Meter

and separate Gain Controls. Includes separate Power Unit.
KIT OF £22 o o ASSEMBLED
PARTS ob

COMBINED PRICE OFFERS
STP-1 (Kit) and “STUDIO"” Deck ........
STP-1 (Assembled “STUDIO" Deck
STP-1 (Kit) and Brenell Deck........
STP-1 (Assembled) and Brenell Deck
SI'P-1 (Kit) and Truvox Deck
ST

.... £35.0.0
. £45.0.0
. £61.0.0
. £67.0.0
000D0000000000D £48.0.0 -
-1 (Assembled) and Truvox Deck £54.0,0

£28.0.0

MULLARD’S TYPE “C”
TAPE PRE-AMPLIFIER
Suitable for most } track. Mono
Tape Decks. Incorporates Ferrox-
cube Push Pull Oscillator and 3
Speed Treble Inductor. Includes
separate Power Unit.

Fanes £14.0.0

PART3

MULLARD’S TAPE AMPLIFIER

MODEL UF/TR3

Based on Mullards Type A"
design and suitable for most
track Mono Tape Decks. Incor-
foranes Ferroxcube 3speed Treble
nductor and Gilsen Output

e

ASSEMBLED £1 7.0.0

COMBINED PRICE OFFERS
TYPE “C"” (Kit) and “STUDIO" Deck £26.10.0 Assembled £29.10.0
TYPE “C"” (Kit) and BRENELL Deck £43.0.0 Assembled £46.0.0
TYPE ““C"” (Kit) and TRUVOX D82 Deck £39.10.0 Assembled £43.0.0
TYPE “'C" Assembled and Wearite Deck £60.10.0 Inc. Head Lift Trans,

COMBINED PRICE OFFERS

HF/TR3 (Kit) and “STUDIO" Deck £26.0.0 Assembled £29.10.0
HF/TR3 (Kit) and BRENELL Deck £42.0.0 Assembled £45.10.0
HF/TR3 Assembled and Wearite Deck £60.10.0 Inc. Head Lift Trans.
To build a complete TAPE RECORDER we offer HF/TR3 AMPLIFIER
S1TUDIO DECK. PORTABLE CASE. ROLA 10 x 6in. SPEAKER. MICRO-
PHONE and 1.2001t. TAPE ALL FOR £35.0.0.

Transformer. Includes separate
Power Unit.

Farts £13.13.0

PARTS
STERN'S “ADD-A-DECK”

A self contained Unit consisting of
Garrard Deck and matched Preampli-
fier on one chassis, Provides full tape
recording tacilities and replays
through Pick Up Sockets or standard
Radio receiver or Amplifier,

ASSEMBLED £1 7.0.0

ng'II‘gEemcludes Spool £1 8.1 8.0
TUDOR
= s el AM/FM TUNING UNIT
& A SELF-POWERED  HIGH

- w FIDELITY TUNE OoF -
STANDING DESIGN. PROVIDES FULL gOVE}}}AGE o?lg;e
VHF/P:‘M TRANSMIS‘SION and also the LONG and MEDIUM
WAVEBANDS PRICE ONLY £19 19 0 Deposit £4 and 142

. = months £1.9.
Operates perfectly with the STERN-MULLARD AMPLIFSIIEQRS
a&‘]"lj]tclanILall?s Ar}mcching tFRONT“PANEL in Black/Gold or

e/Black. Also operates equally well with

requiring input of 10(?(.0 350 m/Volts. ¥ Dy GV

Mk. Il “Fidelity” FM TUNING UNIT

An attractively Presented Unit KIT OF

incorporating MULLARD PER- PARTS £1 0-1 o-o
MEABILITY TUNING HEART

and corresponding Mullard valve ASSEMBLED £1 5 o
line-up. Very suitable to overate  AND TESTED 4' Q

with our Mullard Amplifiers.

ARMSTRONG

o N gy
RADIOGRAM CHASSIS Simi.. — W
We have the full range in e

S

stock . . . Prices range

2
from £22.18.0 24 2

Full details are readily available

THE “TUDOR"
©f STEREO AMPLIFIER

FRICE £18.18.0

A self contained Amplifier designed to provide high quality
stereophonic and monophonic reproduction. Each channel |
provides a rated output of 6 watts and for monophonic opera-

%8'}1{%‘?6?_,}(5' 12 watts is produced. Separate BASS and TREBLE I

POSTAL ENQUIRIES and
MAIL ORDERS TO . ... -

STERN RADIOLTD. -

6-12, TUDOR PLACE, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM 6128/9

Stereo Amplifiers
MULLARDS “10--10" STEREO AMPLIFIER

A high hidelity design providing up to
10 watts (per ehannel). Superb repro-
duction frequency  respons fat to
within 3db from 3 ¢/s to 60 Ke/s at 50 mwW
‘Total Harmonic Distortion at 10 watts
0.19% -

Price (a) ASSEMBLED AM-

PLIFIER (as illustrated) £21 -o'o
(b)Y KIT of PARTS.......... £1 8'1 o'o
Built to the highest technical standards and presented strictly to
MULLARD'’S specification. Two specially designed GILSON OUTPUT
TRANSFORMERS with 204, 1aps are used,

We cun also supply the assembled MAIN AMPLIFIER only for operation
with our DUAL CHANNEL PRE-AMPLIFIER; this provides a more
versatile Installation and 1. essential if a low output Magnetic Pick-up
is to be used. When ordering specify loudspeaker impedance,

(a) THE ASSEMBLED MAIN AMPLIFIER and ASSEM- £3o o o
BLED DUAL CHANNEL PRE-AMP....... Db
£26.0.0

(b) KIT OF PARTS for both Unite..............

THE “TWIN THREE”
STEREO AMPLIFIER

ASSE)IIILEI)CA N'll) ’l‘ES’é’lCD

7 (Carriage and Insurance bt
£"15'0 716 extra) ﬁ;% P e
Based on a recent design by MUL- L ity Ak
LARD LTD., is 1deally suited for use i
in PORTABLE RECORD PLAYERS tor which purpose we offer a specis
ally designed Case: 1ncorporales MULLARD ECL 86 Valves, separate
BASS and TREBLE CONTROLS and produces up to 3 watts per channel.
Frequency response is 40 ¢/s to 30 Kc/s, sfze is only 11}in. x 3in. x 5in.
To construct a STEREO PORTABLE RECORD PLAYER we offer:
Assembled AMPLIFIER with two ROLA 8in. x 6in. LOUD-

SPEAKERS and PORTABLE CASE for a

MULLARD DUAL-CHANNEL

PRE-AMPLIFIER

A four Valve design for both STEREO-
PHONIC and MONOPHONIC operation.
Operates equally well with any make of
Amplifier requiring an input of up to
250 m/v.

Finds £12.10.0

PARTS

&

e

preio v

ASSEMBLED
AND TESTED

£15.0.0

H.P. ON ALL EQUIPMENT OVER £10

- DEMONSTRATION and SHOWROOMS AT... " «

""STERN RADIO LTD

{ 108, FLEET ST. LONDON, EC4
3 TEL.
OPEM...0 a.m. o & p.m. 5AT. closa 1p.m.

PREMIER RADIO *

23, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM 6128/9
OPEN... 9 a.m. to §p.m. THURE. close 1 pom.

FLEET BT. 5812/3
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RETURN-OF-PO®ST

SERVICE

We offar a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
Y% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

& TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for Transistor amplifiers which can
be used to greatly improve the signal from any crystal set.
RLD4 Kit, one stage 12/-; RLDS Kit. two stage 21/-; both post free.

The kits are easy to build and very detalled instructions are
supplied. Leaflet available.

@ NEW MULLARD CONDENSERS

We now stock the following range of the new Mullard Miniature
Foil and Polyester condensers as used in the latest TV and
Transistor sets. Fully detailed list avallable giving (ull
technical information and dimensions.
Miniature Foil. 30 volg worklng for Transistor sets, .0lmfd
7id.; 022mfd. 9d.; .047mid. id, 11d.
Polyester Tubular C nm\cllora. Moulde outer case designed to
withstand acoldental contact with the soldering iron. Tolerance
10 125v. range: .0lmfd. .022mfd, .047mid, all 9d. each. .lmifd,
1/2:.22mid, 1/3; .47Tmfd, 1/8; 1mfd, 3/-.

v. range: 00imfd, .0022mtd, .0047mfd, .0lmfd. .022mfd. all 9d.
eaxt:h. .04Tmfd, 1/2, .Imfd, 1/3, .22m{d. 1/6. .47mfd, 2/5. Postage
extra.

@ TAPE RECORDING EQUIPMENT

TAPL DECKS Hire Purchase
ALL CARR!AGE FREE Cash Price Deposit Mthly/Pmts.
B.S.R. | £8.19.6 £1.16.6 120f 13/7
Latest COLLARO ;l u«llo £10.19.6 £2.3.8 12 of 16/4

E AMPL ll"ll RS
We now stock the \Iartln Recorder Kits. These are partly
assembled kits for complete tape recorders. The Amplifier
Printed Circuit panels are completely wired. but the assembly
of this and external components 18 left to the constructor. Very
complete instructions are supplied. Send for leaflet.
MODEL C for Collaro 8tudio Deck. £11.11.0.
MODEL B for BSR TD2 Deck, £8.8.0.
CARRYING CASES. Smart carrving cases are available to
take the above amplifiers and decks. Fitted with speaker.
For Model C Amplifier and Collaro Deck, £6.5.0.
For Model B Amplifier and BSR Deck. £4.4.0.
.P. Terms available for amplifiers. cases and decks.

TAPE PRE-AMPLIFIERS
MULLARD TAPE C PRE-AMPLIFIER.
kitsand all components. Send for list.
MARTIN. Pre-amp kit for Collaro Studio Deck, £8.8.0.

© “BRAND FIVE” RECORDING TAPE post free.
Long Play: 900ft. (67). 18/6; 1200ft. (5:7),23/6; 1800ft. (7°), 35/~.

@ JASON F.M. TUNER KITS

Kits supplied complete with every item needed including {nstruc-
tion manuals. Fully deta!led Ust avauable. Separate items
supplied. ask for price list. H. available on any Kit.
MTI, £6.12.8: FMT2 (lou pmwr) £7.15.0.
FMT2 (with power), £9. 12.6: FMT3 (less power), £9 9.6.
FMT3 (with power) ). £11.7.6. Mercury 2, £10.14.
JTV/2. £14.12.6.

& ILLUSTRATED LISTS

Illustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI-
IERS. Any will be sent free upon reguest.

@ STEREO COMPONENTS

Morganite ganged potentiometers as speclﬂed for the Mullard
circuits, ® Log/Anti-Log, 500k, 1 meg.. 2 meg. ® Log/Log, 50k,
250k, 1 meg., 2 meg. ® Lin/Lin ZSOk. 500k, 1 meg. All 10/6 each.

@ TRANSISTORS

MULLARD. Reduced brices. Current producnon
not rejects. All in makers’ boxes. Postage 3d. on e
0OC44, 9/3; OC45, 9/-: OC70 and OCT1, 6/6; OCT2, 8/-; OCAZ Matched
Pairs 16/-; OC78, 8/-; OC81, g/-; OC170, 9/6; OC171, 10/6.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo,
Mullard Mixer, GEC 912 Plus. Fully detailed list on any of
these sent upon reguest.

Instructional Manuais: All Mullard Audio Circuits in “‘Olrcuits
for Audioc Amplifiers”, 8/5. GECH12, 4/6. All post free.

We stock complete

types,

@ MARTIN STEREO AMPLIFIER KITS

Printed cirouit, already wired and tested. Only requires wiring
to mains and output transtormers. Complete kit with plastic
cabinet, escutcheon and tull instructions. £6.6.0.

© GRAMOPHONE EQUIPMENT
ALL LATEST MODELS Hire Purchasge

ALL POST FREE Cash Price Deposit  Mthly/Pmts.
RECORD CUHANGERS

GARRARD \UT()SLI\! £7.19.6 £1.12.86 120f 1213
G \RR \l(l) AU’l‘()sLIAl )
De-luxe (Mono PU) . £12.14.8 £2.11.8 120f 18/8

G \I(I(Alu) \U'l OSLIM

De-luxe (Stereo/Mono PU) £13.12.9  £2.14.9 120f 20/~
B.8.1k. UALL (TC8 Mone PU) £7.17.6  £1.12.6 120f 121
B.S.R. UA 14 Monarca

(TC8S Stereo/LP/78) 12 of 13/5

£8.17.6  £1.16.6
SINGLE RECORD PLAYERS

B 9 R, TUI? (TC8 Mono PU)  £4.5.0  £1.5.0 3of £1.3.4
S.R., GUI (TC8 Mono PU)  £5.11.6  £1.13.6 B8of £1.19.4
RANSCRIPTTON UNITS
GARRARD dlll-‘ (GCS PU) £17.19.6 £3.11.6 120f £1.6.5
PIILICS AG £13.13.0 £2.15.0 120of £I.

Many of the above can be suppiled for stereo working. Seé our
Gramophone Equipment List (or detalls.

Q LOUDSPEAKERS

GOODMANS: Axlette 8in.. £5.17.7: Axjom 10in., £7.0.0; 1 12in..

Axiom 01, £1 0; 12in., Axiom 301, £14.10.0: 12in.. Andiom
51 RRass, £8 14. 12in., Audiom 61 lass, £13.14.0; Trebax
Tweeter, £6.4.0 X05000 Crossover unit, £1.19.0.

WIHITELEY: HFI1016 10in., £7.16.0; HFtol2 10in.. £4.17.6;
¥II's16 8in.. £6.13.9; T816 8in., £6 6.9; T10 Iweeter. £4 -8. 3 T359
Tweeter, £1. 14 0; CX3000 Crossover un LI .8; CX1500
Crossover unit, £2.0.0. H.P. Terms available on a 1 speakers

& P.W. STRAND, MAYFAIR & SAVOY UNITS

We stock parts for the P W. Strand Amplifier, Mayfair Pre-amp-
Mfier and Savoy FM Tuner. Detailed Drice lists are available

@ “P.W. MERCURY”

P.W. Mercury. (Osmor printed circult version), including
Mullard first grade transistors and instructions manual. Com-
plete set of parts £8.19.6. Instruction manual available separa-
;.ely‘ at 2/8 post {ree. Separate combonents supplied. Send
orlist.

@ LATEST TEST METERS
Cash Price

Hire Purchase
Deposit Mthly/Pmts.

AVO Model 8 Mark I .. £24. 0.0 £4.16.0 120f £1.15. 2
AVO0 Model 8 with

leather carrying case .. £27.18.0 £5.12.0 12 of £2. 0.11
AVO Model T Mark 1T .. £21. 0.0 £4. 4.0 12o0f £1.10.10
AVO Muitiminor .. .. £9.10.0 £1.19.0 12 of 14/4

AVO Multiminor w‘lt.h

leather carrying £92. 5 9 12 of 17/-
2.0 120

as &
TAYLOR \|our‘l4 12 A .. £12.10.0 £, 15/8
CARY A-l . £4.17.8 £1. 7.6 3 01' £1. €.8
CARY lx-*u £2 0.0 3Jof £1. 13 4

CAY M-t .0

Full detajls of any ‘of the above Supplled free on request
The AVO Models T and 8 are both latest models from current pro-
duction—not to be confused with Government Surplus.

@ OUTPUT TRANSFORMERS
GILSON: W0806A, W0696B. 50/8, post 2/6. W0710, 55/8, post 2/8.
w0892, 82/3, post free: WOTB7. 27/-, post 1/6. “WO1796A, 57/6, DOSE 2/6.

W01932, 84/+, post free.
| \l{ TRIDGE: P3667, 75/-; P4131, 65/-; P5202, P5203, £5.18.6.
All plus

All post free.

PARMEKO: P2629, 45/6; P2642. 43/3; P2643, 45/6,

post 2[/2 P2641, 28/8, post 2/-; P2928, 15/3, post 2/-; P2932, 36/3,
post

ELSTONE: OT/ML, 45/-, post 2/9; OT/3, 25/-, post 2/6

© MAINS TRANSFORMERS

GILSON: W0741AB, 63/-, post (ree; W0839, 48/9, post 2/9; W01328,

g{};ll(i],‘posglalﬁ W012288 58/-, post 3/6; W01566 80/-, post free; W01341,
oke,

l’;\l{\lr‘l\(g P2631 33/9, post 2/9: P2630. 5218, bost 3/3: P2644,

73/8, post free: P2930, 39/3, post 3/-; P2931, 54/8, post 3/3.

TONE: MT/MU. A S MTSIM. 3L, Dost 31-; MTIBI0,

. post 3/3,

® TERMS OF BUSINESS
Cash with order or C.0.D, We
charge 0.0.D, Orders as tollows:
Up to £3. minimum of 3/2. Over £3
and under £5, 1/6. Over £5 and
under £10, 1/8. Over £10, no
charge. Postage extra on CASH
orders under £3 except where
stated. Postage extra On over-
se?s orders irreshective of
price.

WATTS

(MAIL ORDER) LTD.

54 CHURCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556
Please note; Postal business only from this address 20/

® HIRL PURCHASE TERMS
EQAD ﬂ Qb are available on any item. Re-
e payments may be spread over 3,

6 or 12 months. Details as fol-
lows: Three months: Deposit 6/~
in the £. Service charge § per
cent, but minimum charge of 10/-.
Six and Twelve months: Deposit
4/- in the £, Service charge 10 per
cent, but minimum charge
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 INCREASE

YOUR

KNOWLEDGE

CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING,

INDUSTRIAL TELEVISION, RADIO AND
TELEVISION SERVICING, RADIO SERVICE
AND SALES, VHF/FM ENGINEERING, ELEC-
TRONICS, COMPUTERS AND PROGRAM-

MING, ELECTRONIC TECHNICIANS, .

SERVO’MECHANISMS, TELEMETRY, COLOUR
TV, INSTRUMENTATION, AND PRINCIPLES
OF AUTOMATION.

ALSO EXAMINATION COURSES FOR:

A.M.Brit.I.R.E.; City and Guilds Telecom.
Technicians, C. & G. Radio and T.V. Servicing
(R.T.E.B.), and P.M.G.’s Certitficates. C. & G.
Radio Amateurs’ Certificates.

LEARN AS YOU BUILD

Practical' Radio Courses: Gain a sound knowledge of
Radio as you build YOUR OWN 5-valve superhet
radio receiver, Signal Generator and High-quality
Multitester. At the end of the course you have
three pieces of permanent and practical equipment
and a fund of personal knowledge and skill. ICS
Practical Radio Course opens a new world to the
keen Radio amateur.

PRACTICAL WIRELESS 877,

~ RADIO

| TELE\zISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION .
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN Ics COURSE FOR YOU

Whether you need a basic grounding, tuition to coms
plete your technical qualifications, or further special=’
ised knowledge, ICS help you with a course
individually adapted to your requirements.
There is a place for you among the fully-trained men,
They are the highly paid men—the men of the
future. If you want to get to the top, or to succeed
in your own business, put your technical training in
our experienced hands.
ICS Courses are written in clear, simple and direct
language, fully illustrated and specially edited to
facilitate individual home study. You will learn in
the comfort of your own home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training,
Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own
capabilities.

FILL IN AND POST THIS COUPON

TODAY

You will receive the FREE ICS Prospectus listing the
examinations and ICS technical course in radio, television

and electronics, PLUS details of over 150 specialised
subjects.

l—————————————————---—ﬂ

r

Ifl | PLEASE SEND FREE BOOK ON 1
1
I | NAME A1
| 1

| %
| | ADDRESS L

. I .
£l sronannce scuools - tonoon ||| 1 occuUPATION e % :
4

I INTERNATIONAL CORRESPONDENCE SCHOOLS i
1 Dept. 170, INTERTEXT HOUSE, PARKGATE RD, London SWT} :

.63
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Luxembourg is guaranteed
also A.F.N., plus dozens of
other Continental
programmes, The Complete
novice will build this set In
3 hours and it will work
and its volume will astound
you. This kit was specially
flown to Europe by Boeing
707 jet for testing and it
never failed to pick up
programmes anywhere.

g
ey
LR B
LR B B
LB B ]
LR 3 B
¥nuwn
L )
LR B Y
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LR 3 =]
AR R T ]
8T ST

b By = Y

it P B
s

This amazing little set for home or car

ROPE

HAS TO BE HEARD TO BE BELIEVED

IN
LIKE THE LIGHT PROGRAMME
WITH THE FANTASTIC TWIN WAVE BAND

PARISIENNE]!

A SUPERB POCKET TRANSISTOR

LUXEMBOURG !

Note:—These star items, starred be-
cause they are above any other kit avaii-
able.

% Elegant dial graduated long and M
wavas.

J Built in wave change switch not pre-
set.
Printed circuit for easy assembly.

“ “S" ferrite rod aerial.

Y Earphone if required, §/- extra.

¥ Choice of colour red blue or cream.

Y Chrome carrying handle.

¥ British 3" moving coil speaker.

¥ Brand new components.

Y Best Mullard and Newmarket transis-
tors.

A fully illustrated 30 page booklet,
complete with step-by-step assembly in-
structions and all other data, comes td
you for only 2/9 extra; PP4 press-stud
type battery 2/3; post and packing on the
lot 2/6.

SO GET WITH IT!!

We will supply ALL components at a
total cost of only
YOU CAN'T GO WRONG !

4l

and build yourself this suberb lttle set NOW
PUT THE WORLD IN
YOUR POCKET

£3.19.6

Second-to-none after sales service and all your components factory new, plainly marked and fully guaranteed.

SHORT WAVE SECTION

Transmitter Receiver No. 22 as {9 sec
but 2-12 Megs. Complete with power
pack, but used condition, 75/-, Carr. 10/-.

RI0? Receivers, Latest Gov't. Release.
Brand new, in original crates, 2-12 megs.
Cost £60 to manufacture, our price
£5.19.6. Built in phones, speaker and
sockets, etc., 6Y D.C. input, ready to use,
Carr. 10/-.

Mine Dectectors—all types of mezal,
magnetic or non magnetic using modern
| B7G valves, complete, with cearch coils,
haversack, phones, all in original govern-
ment packing, £2.5.0., Battery 86,
Carriage 10/,

Aluminium Field Tripods, brand new,
fully adjustable, suit telescopes, etc.
Money back if not satisfied. 29/6. P.P. 6/-.

Moving Coil Mikes (Dynamic) ex Gov't.
New, guaranteed 25/-. P.P. 2/6. Hand or
stick type.

High Resis. Phones, new, 1376, P.P. 2/-.

ALL COMPONENTS SUPPLIED
SEPARATELY IF REQUIRED

THIS IS THE FINEST BARGAIN
EVER OFFERED ON MAIL
ORCER

A Seven Transistor. Long, Med.
wave superhet, by well known
manufacturer. Size only 4 x 3 x
lin:  Absolutely complete and
tested, jess makers case but with
leather cloth cover. The most
compact set you have seen made
like a watch. Money back guaran-
tee. Price £5.12.6. P.P. 2/6.
Personal earphones, 7/- extra.

TRADE ENQUIRIES WZLCOMED
USUAL DISCOUNT 0:! ANY LINES

Transistor Soldering 1rons, 976, 17/6,
2216, 2976, P.P. on cach I/6.

Dynamic Mike Inserts. I x $'x 3in., 776,
P.P. 6d.

Ferrite Rods 4 x gin., 2/-, 5 x &in,,
2/16., 6 x gin., 2/6, P.P. on all rods, I/-.

Transistors. New and guaranteed,
OC71 5/-, OC72 5/-, XCl 4} power output
as OClé 19/-, OC28 10/-, OC35 I5/-,
OA47 Diodes 26, OA90 2/6. Diodes sets
of twelve, including CGB4E, OA90, AO47,
OAI0, CGI2E 18/- set. P.P. 6d. any type.

Co-ax Cable, orders |0yds. or above, 6d.
per yd, P.P. free.

Send for our coloured leaflets on our
other products (send large S.A.E.)

WOLVERHAMPTON RADIO & TV SUPPLIES, 42 Darlington St., Wolverhampton

Terms:—C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught!
And see us if you can. Fuller details andfor prices by request, write (S.A.E.) or call. Tel.: Wolverhampton 20315.
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UNIVERSAL AVOMETERS

Guaranteed
order.

perfect
Supplied complete with
leads, batteries and instructions.
odel *‘D’* 34 range

Model ‘7" 50 ran
Registered Post 5/- extra.

working

ge

COSSOR 1035 DOUBLE
BEAM OSCILLOSCOPES
Guaranteed perfect working

order. £45 each. Carriage £1.

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

£15. Carriage 10/-.

230/250 YOLT A.C. MOTORS
4% x 3in. dia., 90 watts, 5.000 r.p.m.
iin. spindle, 22/6. P,P. 1/6.

I K.V.A, ISOLATION
TRANSFORMERS
230 v. 1 230 v. Sec. Boxed, £5
each, Carrlage 104-.

YARIAC TRANSFORMERS
24 amp., 230 volt primary,

to 250 volt output, 212-10 0.
Carriage 10/-.

TELEPH ONES TYPE “L”
Generator Bell Ringing, 2 line
connection. With batteries fully
tested, 89/6 per palr. Carriage 5/-,

100 AMP A.C. METERS
Nalder Thompson 6in. scale.
Brand new. boxed, 85/-. P.P. 3/6.

3000 WATT AUTO
TRANSFORMERS
0-115—230 volts, step-up or step-

Brand new, boxed ex-
U S A. £7.10.0 each. Carr.

10/-.
PANEL METERS
1001L.A 2* F.M. D.C. 42/6
100 A 3t* F.M. D.C. 62/6
A 24" F.M. D.C. 25/-
30/0/30 mA 2t F.M. D.C. 9/6
350 mA 2 F.M. D.C. 10/8
2v. 2t* F.M. A.C. 17/8
10 v, 2*  Proj. A.C. 15/8
300 v, 2t Proj. A.C. 19/8
300 v. 2§ F.M. A.C. 25/
500 v. 2t F.M. A.C. 25/
120 v, 3t F.M. D.C. 32/
1500 v, 2t* Electrostatic 25/- |},
FIELD TELEPHONES
TYPE “F”

Sultable for many applications.
Generator bell ringing, 2 line|S
connection. With batteries and
wooden carrying case, fully test-
ed, £4.19.8 per pair. Carr. 5/-,

WANTED. ALL GOOD
QUALITY COMMUNI-
CATION RECEIVERS
TEST EQUIP-

P.C.R. COMMUNICATION RECEIVERS
6 valves. Frequency coverage on 3 bands: 850-2,000 metres, 190-550
metres and 6-18 Mc/s. Super slow motion drive. AE trimmer, tone
control, built in speaker. AS NEW £6.19.8 each. Carr. 7/6.

850-2,000 metres,
190-550 metres 6-22
Mg/s. output for
phonesor 3 g
speaker. As new
£5.19.6. Carr. 7/6.
PCK3 as PCR2 but
covers 190/550 met-
res, 2-7 Mc/s, 7-22
Mc/s, Including top
band. AS new.
£8.8.0, carr. /6.
All above models
can be supplied
withinternal
power unit to oper-
ate on 200/250
A.C. at 39/6 extra or alternatively plug-ln external power
units are 35/-.

P.C.K.Z KECEIVERS

NATIONAL H.R.O.

RECEIVERS
BRAND NEW! Senior model, table
mounting. Complete with a full set of
9 coils covering 50 kc¢/s to 30 Mg/s.
Supplied complete in original transit
cases, £25. Carr. 20/-, Power units to
operate direct from 200/250 volt. A.C.
59/6 extra.

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

Two separate Instruments housed iIn

polished wood case, 6in. scales with
knife edge pointers.

Ranges:

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

Amps. A.C. and D.C. 25-50-150-200 A.
Supplied complete with all current
shunts, leads and leather carrving case,
Manutactured by Elliott Bros. Supplied
brand new, £8,19.8 each. Carrlage 7/6.

MINE DETECTOR No. 4A
Will detect all types of metal. Fully portable. Complete equip-~

ment supplied tested with instructions, 39/6. Carriage, 10/6.(15

Battery 8/6 extra.

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

FABULOUS TAPE OFFER

Famous American Brand Tapes. Brand new, fully guaranteed.
5in,.—600ft., 10/8, 5in.—000ft., 13/8, 5in.—1200ft., 17/-, 7Tin.—1
15/, 7in.—1800ft., 20/=, 7in.—2400{t., 30/~. P. & P. extra.
for full tape list.

CT-53 SIGNAL GENERATORS

Preclslon instruments covering 8.9
to 15.5 Mc/s. and 20 to Mc/s. on
6 bands. Variable attenuator trom
1 microvolt to 100 millivolts. Opera-
tion 110/200/250 volts A.C. Supplied
in perfect working order. Complete
with calibration charts. 19 gns.
each, Carriage 10/6.

PRECISION A.C. AND D.C. VOLTMETERS
Two ranges, 160 and 320 volts, 8 inch mirror scale with knife
edge pointer. Housed in polished wooden case. Ideal for schools,
labs., etc. Supplied brand new, £5.18.8 each. P.P. 3/6.

R.C.A. AR.88 LF RECEIVERS

These world-famous 14-valve re-
cejvers are offered in excellent
condition. Fully tested and
checked before dispatch. Fre-
quency coverage on six bands
is 75 to 550 Kc/s and 1.5 to 30

S.A.E,
P

59/6- P.P. 3,

JEMCO 4,000 OHM/VOLT
TESTMETER
1% Precision Resistors through-
out, Single control system for all
ranges, Highly accurate. Sensi-
tivity 4,000 Q/volt A C. and D.C.
ANges:
D C. volts:
0-10-50-250~

A.C. volts:
0-10-50-250-

D.C. current:
-250 v
0-25-500mA..
Resistance:
03-0k 3
0-300k O

- a

Decibels:

~—20 to +38

L db (2 ranges).

Meter sensltlvlty 100 mlcroa.mp.

B each P.P, 2/6.

JEMCO 20, 000 OHM/V LT

TESTMETER

As above but with increased sen-

sitivity and extended resistance

range (0-56M Q). 97/68 P.P. 2/6.

Either type brand new. Guaran-

teed with leads, prods, batteries,
instructions,

L.T. METAL RECTIFIERS
All full wave, bridge connected.
Brand new, guaranteed.
12/18v. 1.5A,  3/9 24/36v. 4A, 15/8

12/18v. 4A, 36/48v. . 19/6
2/18v. 6A, 12/3 36/48v. 4A, 20/6
12/18v. 10A, 22/8 %2148‘1. . 32/

37/6 48/60v. 24,
2 1A, 7/3 48/60v 10A, 82[8
Please add postage

L.T. TRANSFORMERS
All primaries tapped 200/250 volts.
1 Battery C hargmg. 3 5, 9 or 17
volt, 1 amp.. 9/9. D g

14/3. Ditto 4 amp.hlﬁlﬂ. 9 or 17
volt“ 6 amp., 28/-.

2 Model ’lvaS 4 5,6, 8, 10, 12,
18, 20, 24 o r 30 voln H amp.,
18/6. Ditto 4 a.mp 27/68. Ditto
5 amp., 37/8. Add Postage.

AUTO TRANSFORMERS
Step-up, step-down, tapped 0-115-
200-230-

250 volts. 15w., 9/~ 60w.,
12/6: 150w., 18/6; 200w.. 27/6:
300w., 42/8; 500w., 67/6; 5

99/6:'1.500w.. £6.19.6. P.P. extra,

R.C.A. PLATE
TRANSFORMERS

500 ped 1,500
boxed, £6.10.0, Carriage 15/-

DUMONT KIOS5IPI
DOUBLE BEAM C.R.T.
'win Gun./GBrand new, boxed,
1.2 Ohm 12 Amp RHEOSTAT

Geared slider type. new boxed,
15/8 each. P.P. 3/6.

PAINTON 100KQ3f DIA.
INSTRUMENT POTS
Fully screened. precision wire-
wound, 10/6 each. P.P. 1f&

CADMIUM SULPHIDE
PHOTOCEL

Very sensitive, full data suvpud.

12/6 each. P.P. 6d.

MINIATURE PANEL
METERS

For 1¥n. dlza. panel hole.

Mc/s,Completely self-contained 0-50 (LA 3 0-300 v. D 0. 2‘"‘
except phones or speaker. Oper- O-SOOuA 32/6 “S* me

ation for 100-200-250 volt A.C. 0-1mA 27/6 “VU” memm
£32.10.0 each, carriage 30/- ex. 0-6 mA 27/6

Hours of Business: 3 LISLE STREET, 9 a,m.—$§ p.m. Half Day Saturday Send S.A.E, -

34 LISLE STREET. 9 a.m.—§ p.m. Half Day Thursday

AN 5y ¢

/I /%’”@ ?

For Bargain Lists

Phone: GERRARD
Cables

SMITHE)
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880 PRACTICAL WIRELESS February, 1963

EASY TO BUILD gR C \ AMATEUR RADIO EQUIPMENT
\

/W

CR 66 COMMUNICATIONS RECEIVER 9 A CODAR KIT TRIUMPH

NOW ... THE FINEST KIT
EVER OFFERED !

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

Frequency Range 540 Kcfs to 30 Mcfs in four Band-
switched ranges. Separate Main Tuning and Electrical
Bandspread. Entirely new design High *Q" ferrite
cored Coils. Osclllator Coils fitted temparature
compensated trimmers for stabllity. Coil Unit Is
wired and assembled, and with the LF. Transformers
is supplied factory aligned and tested. Low loss Trolex
glass alkyd switch wafers. Controlled regenerative =

I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.V.C. Cathode follower output for tape recorder, etc.
3.watts output for external 2/3 chm speaker. For panel siider switches, On-Of/Standby-Recciver/A.V.C. On-Off/Speaker On-O#,
Front-Panel Sllver and Black, contro! knobs Grey with Sliver trim. Provision for EM 84 Signal strength indicator. Panel phone jack.
Heavy gauge steel chassls, cadmium plated. Valve line-up: ECH8|/EBF83{ECC8I/EL84/EZSO. Instruction Manual, |7 pages.
Cabinet size 16 x 64 x 8% Ins. Silver Grey. For AC 200-250 volts. (Expart and Marine Model 115 volts).

T e g £16.10.0 G e TCR s, C“’A‘l": £1.15.0 iy wensharss 1716
.P. Terms available

Y Separate electrical bandspread.

Y Three slow motion vernier drives.

Y Low loss polystyrene plug-in coils, factory aligned.
Y Dials calibrated in frequencies and degrees.

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

Y% Valve line-up: ECCBI/ELB4/EZBO.

% Front Panel Silver and Black, control knobs Grey.
Y Provision for panel phone jack.

Superb styling. World-wide reception. Total building cost, with 2 Coils, 25-75 and 60-175 metres. £6 |9 6 carr.
Instruction Manual |1 pages, less Cabinel .iciiveeurveccecenrsessarniacacrossssssionens K 10 Sesgfes o ao0Bu08600 080 g a0 0 e g 36,
CR 45 Cabinet Silver Grey, 12 x 5% x 7in. sliding door for easy coil changing 27,6 Extra coils, a!f ranges 4,9 each.

ALL PARTS AVAILABLE SEPARATELY

THE MINI-CLIPPER ¥ :THE SUPER CLIPPER %

% Tunes 10-2000 metres (5 coils). 36,6 I % Tunes 10-2000 metres (5 coils). 88,6
% Miniature | valve, all band receiver, % Large precision dial, dual slow i
t motion drives.

Y% Low loss polystyrene

plug-In colls, factory l Y Bandspread on all Bands

aligned. 1 % High gain valve/transistor hybrid
. circuit.
i beari g
W :o;;::::i.ball SALDE I Y 2 Mulfard transistor ampliflers,
P e an s 2 o l pre-assembled and tested.
ovisio a wo-

% Low loss polystyrene plug-in coils,
factory aligned.
~¢ Battary fasts months. 1 Y% Batterias last months.

Can be built in an evening, will receive Amateur and Breadcast I Easy to assemble, this top performing All Band Racelver brings a
statlons ‘from all parts of the world. Total bullding cest with new world of listenlng pleasure to your finger-tips at low cost.
one coil 25-75 metres, Instruction Manual 4 pages, 36/6, carr. 2/6. | Total building cost with 2 Colls, 20-6J and 55-190 metres,
Extra coils, all ranges, 4/9 each. Electrical bandspread availabie Instruction Manual 7 pages, 8876, carr, 2/6. Extra Calls, all ranges,
All parts available separately. I 419 each. Front Panel, Silver Grey, 10 x 74in., 6/9.

transistor amplifiar.

CODAR Equipment is famous for Top Quality, Peak Performance and Easy-to-Follow Instructions—no guesswork.
All chassis are heavy gauge, pre-punched—all parts fit perfectly into place. All small parts, nuts, bolts, tags, wire, solder,
etc., are included. No technical knowledge or equipment is requirad and Full After Sales Service is available. Hundreds
of genuine testimonials from enthusiastic constructors can be Inspected at our offices, or ask for copy. CODAR
Receivers are supplied to Govt. Depts., Royal Air Force, Royal Navy and Educational Authorities. éd. in stamps brings
full detalls, lllustrated Jeaflets,

CODAR RADIO COMPANY

24 CHAPEL ROAD, FISHERSGATE, PORTSLADE, SUSSEX
G3IRE. Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA

www americanradiohistorv.com
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BENTLEY ACOUSTIC CORPORATION I.TD

THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 90?6

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED, FOR ONLY 2/6 EXTRA TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.0.D, SERVICE

* INDICATES VALVES WITH NEW TYPE CHEMICAL CATHODE FOR EXTRA LiFE AND RELIABILITY

0A2  17/616BQ7A 22/6) 6387  8/-| 25L6GT11/6 | AC/SG 22/8| EB34  2/6| EL34* 15/-| KT101 32/4| PY83  7/-] U2l  15/-| Transistors

OB2  17/6| 6BR7* 8/- 6U4GT 12/6 | 25U4GT16/2 | ACSGVM | EB4l  B/8| EL35 19/6| KTW6L 6/8 | PYS3  7/6| U22  8/- | and diodes

[¢) 2% 5/- | 6BRS* 18/2| 6UsG 716 | 25Y5 10/8 15/- { EB91 4/- | EL37 28/11| KTW62 716 PY88 13/-| U24 26/1 aD8 4/':
1A3 8/-|6BST 25/-16U7G  B/6 | 25¥50 18/5 | AC/TH132/4 | EBC3 23/10 | EL3S 18/ | KTW63 6/6 | PY300 13/-| U25* 17/6| apg 4’
1A5 8/- | 6BW6* 10/8 | AVOG 4/8 | 25Z4G* 11/6 | AC/TP 82/4| EBC33 §- | EL41* 9/~ | KTZ41 8/=| PZ30 18{5| U26°* B/ GD10 4/~
1A7 12/~ | 6BW7* 5/-| 6V6GT 8/6| 2525 10/86 | AC/VP115/-| EBC41°® 8/ | EL42* 10/-| L63 8/-| QP21 7f-] Usl*  11/8 GD12 4/
icL 6/-| 6BXE 5/ | 6X4 4/8 | 25Z6GT 8/8| AC/VP222/8 | EB(B1* §/- | ELS1 16/2 | LP2 9/8 | QP22B 12/6  U3s*® 2¢/1 GD15 8/~
102 10/8 | 6C4 Bi-|6X5 5/ | 278U g5/11| ATP4  5/-| EBCOO /- | EL83 19/51 MEJL 18/10| QP25 14/6| U35* 20/1| Gpio 4
163 818 | 6C5 6/616Y6  10/6 AZ1l  18/2| EBCSL 12/4| ELB4* 7/-| MEO1 1%/6 | Q8150/15 Us7e  3%/d| oo are
105 12/8 606 6/6]| 786  20/9 AZ81 10/~ | EBFS0* 8/-| EL85 10/6| MH4 - 0/8| Usl 1976 | SETI02 6’,
16 10/6 608  12/8|{7B7  8/8 AZ4l* 13/7| EBY83 13/7| ELS6 16/10| MHD4 12/6| R10  15/-| U4z 8/6 gETlMlO-
1D 18/2|6Co*  13/6|7C5 8/ Bs; 9| EBFSY 9/6| ELOI = §/-| MHL4 76| R1ze 8/6) U5  15/6| SET100106
1D6  10/8|6C10  9/8| 7C8 8/- BL63  7/6| EBLL 30/8 EL95® 10/6 | MHLDS612/6 | R16 25/11] U47  17/6 GETm 3/
1FL 7/8 | 6C12* 137 | 7H7 8/ 12/6| EBL2L 22/8 | BL360 27/-| ML4  8/8| R17 , 17/6| Uso 56| SETLS e/i
1K 3/-| 6017  10/8 | 787 96| 12/6| EBL31 22/8 | EL820 18/2| ML6  6/6| R18 "18/2| Usz  d4/6| OETLIL slu
1F3 3/ | 6CDGG 35/8 | 7Ye  7/6 CBLL 27/2| EC31 18/7| ELS2125/11 | M34B 22/8| R19  19/5( Uss  19/5 [ SETH72 'ola
IF7  15/-|scHs  w8|sp2 38 22/8| EC62  5/6 [ EL822 19/6 | MSPs 20/-| R52  12/6| U76 8/-[ SErars 9/0
1IFDS  5/-|{6CW4 24/-|8D3  3/8 22/8 | EC33 12/6 | EM4  17/9 | MU12/148/-| RGL/240A | U738 4/8 874 9/
1G5 17/8| 6DL 2/- [ 9BW6 14/11 CK506 6/6| ECb4  6/- | EM34  8/8| MX40 2511 54/~ | U107+ 19/5 | GEX13 .3/8
1H3  10/8|6D3*  19/5 [ 9v2 4/~ 30P19 19/5| CL4 £3/10 [ EC70 12/6| EM35 12/-1 N37* 85/11| RE34 7/6| Ulol* 16/g | OEX35 3/
104 3f- | 6DB 8/6|9D7  13/7| 30PL1 9/8|CL33 18/9| EC8l 27/6| EM71 122/8 | N78° “29/1[ 8130 22/6| U201 1é/2 | GEX36 10/~
1LA6 16/10 | 6D8 15/~ | 10C1* 12/ | 30PL13 10/8 | CV4 2/6| EC90  7/- EMS0  9/-| N108* 20/1| 8P4B 23/10{ U251* 14/- | GEX45 6/8
1LD5  5/-[6E5  12/6|10C2° 25/11 | 30PL1421/4 | CV63 10/6 | KCO1 10/8 | EMB1  9/8 | N118 2978 | sP13C 12/8 | U281+ 19/5 GEX64 11/8
ILN3  5/-|6FL*  10/-| 10D1  7/8]135A5 20/9 CV271 10/6| EC92* 13/-| EM84 10/6 | N1s1 1o/-| SP41  3/6| Uus2e 227:| GEX66 15/-
1N5 1%6 6K 12/6|lob2  11/8| 33L6GT 9/6| CY1  18/2| ECC31 15/-| EM85 16/10 | N30s* 20/1 | SP4z 12/6| U291 11/6| AF102 27/6

8

1Pt GF6G 7/ | 10F1® 10/-135W4 7/8|CYL3 18/2| ECC32 5/8 | EN31 71/-| N339* 15/ | SP61 3/6| Usol® 22/8| AFl11l4 11/
1P10 6/-| GFGGT 8/-| 10F9* 11/6) 8523 18/2 | CY31 11/-| ECC3423/11 | EN9i 15/- | N369® 16/10 | 8U23 27/2| U32es 14/-| AF115 10/6°
1PLL  7/8|6F8  12/8| 10F18* 12/6 | 3524GT 6/- | D1 3/- | ECC35 8/6| EY51* 8/6 | P61 3/6| 8U61  8/8( U339* 16/2 | AF116: 10/~
1R 6/-| 6F11* 17/9| 10LD3 /6| 3525GT 9/-| D15  13/6| ECC40 17/6 | EYSL 13/-] PABCS0 T4l 9/-| G403 16/2| AF117 98"
184 9/-| 6F12  3/8| 10LDI115/7 | 403UA 18/2| D42  10/6 | ECC81* §/-| EYS3 16/2 TDD2 192/6) U404  6/6 | AF127 12/-

13/7
135 5/-| 6F13  10/-| 10r13* 15/-] 4183TH25/11 | DG3 5/-| ECC82* 5/-| EYB4 18/2| PC88 16/2| TDD4 12/6| US01® 29/1| MAT100 7/9 -
1T2  25/11 6F14° 25/11 | 10P14* 18/9 | 42 22/8) L77 4/= | ECC83* 7/-| EY86® 7/6| PC8s 16/2| TH21C 20/-| U4020 18/2 | MATI101 8/6
6F15° 14/11 | 11E1  17/81{ 43 10/- | DAC32 10/6| ECC84® 9/-| EY91l 7/8| PCo5 13- | TH41 25/11| VMP4G 16/- { MAT120 7/9
GF1 8/-| L1E3 15/~ 30A5 21/10| DAF9L B5/-| ECC85 7/8| EZ35 b/-1 PC97 13/~ TH233 34/-| VMs4B 15/- | MATI2] 8/8
6817  12/8 | 1246 5/-15005 10/{-| DAF96 7/6| ECC88 23/4| EZ40®* 6/8| PCC84° 7/8| TP22 15f- | VP2 16
247 10/6 | 6F18 14/11( 12A8 16/6 | 50CD6G35/7 | DCC90 10/8 | ECCI1 3/ | EZ41°  7/-| PCCBs 9/8 | TP25 15/-] VP2B 14/8| ga)0 - -8f=
2028 4/-| 6F19 8/- | 12AC6 14/11 | 50LsG'T 10/ | DD4  12/8 | ECF80*10/6 | EZ80*  6/- | PCCs8 18/~ | TP2620 32/4 | VP4 16/-1 0A70 8f-
2D13C  7/6| 6F23* 10/8 | I2ADG16/10 | 52KU* 14/4 | DD41 13/7 | ECFs2 10/8 | EZS1*  8/- | PCCBY* 8/6| TY86F 13/-| VP4A 17/8| oa73 8/
2D21* 15/-1 6F24e  9/8 | 12AE6 13/7 | 53KU°25/11 | DDT4 12/6| ECF86 19/5] EZ90  4/8 | PCC189 19/5 | UABCS0 9/- | VP4B 22/8 | oA79 8f-
2P 25/11 | 6F¥32 10/8 | 12AH7 8/-| 72 4/6| DET25 7/6 | ECF80420/-| FC4 15/-1 PCF80* 7/6| UAF42 9/8)| VP13C 7/-| gas1 8/~
2X2 4/8 | 6133 78| 12AH8°12/6 | 77 8/-| DF33 10/8| ECHB 25/11 | FC13 25/11 | PCF82 10/ | UR4L 12/-| VP23  6/6 QAS85 8f=
3A4 6/~16G6 6/8| 12AT6* 7/8 |78 6/6| D¥G6 15/ | ECHz1 28/8 | FC13C 25/11 | PCF84 16/2| UBC4l® 8/6 | VP4l 8/-1 OAg8 4=
3A3 10/8 | 6HE 3/-1 12AT7* 5/-| 80 9/-1 DE72  30/- | ECH33 22/8 | FW4/5008/6 | PCFa6* 9/6| UBCS1*11/-| VP133 22/8 OA91 .3/
3B7 12/6 | 6J53G 5/-| 12AU6°22/8 | 83 15/= | DF91 3/-| ECH35 &/6 FVVIHSOOSIG PCL82* 9/-| UBF80° 9/-1 VR75 17/8] 0a95 . 8/=
GTIC

3D8 5/-| 6J5GT 6/-| 12AU7* 5/-| 83V - 18/5| DF9s  7/6| ECH42* 9/8 25/- | PCL83* 9/6| UBF89° 8/8| VR105 7/-{ 0a210 8/6
3Q4 78| 6J6 3/-| 12AVG 12/4) s5A1  55/6 | DF97 /- ECHBI* 7/6| GUS0 41/8| PCL84* 7/6 [ UBL21 22/8| VR150 7/-| oaz11 13/8
305 9/6) 6170 4/8| 124X7+ 7/-| 8542 16/-| DH30 15/6 | EOHA3 13/7| G230 9/~ | PCL85* 10/- | UCCB*14/3| VTBIA 5/~ | ooigw 35/-
334 8/-| S47QT 10/8| 128447 §/-| 90AG 63/6| DHG3  §/-| ECHS4 16/2| G432  10/-| PCLas 18/3| UCCSs 778 | vrao1 /- | 9SI8 5/
3v4  7/8| 68 12/6| [2BEG 9/-|90AV 67/6| DO7 b/ ECL80: 9/- | GZ33* 19/5( PCLss 21/4| UCFS0°13/- | vuse s/ | SS18 28/
4D1 78| 6K6 B/-| 12BH7"20/9 | 900 87/6| DH77 /- | ECL82® 9/8| GZ34  14/-| PEN4DD | UCH21 22/8 | VUIIL 20/- | Scae 5/
BR4GY 17/8 | 6K7G  2/- | 12E1  30/- [ 900V 8776 | DB 25/11 | ECL83 18/9 | GZ37* 19/5 /11| UCH42 0/8| VUI3S 7/8| 0 sarg
5U4G  4/8| 6K7GT 6/-| 12H6  3/-[90C1  16/- | DH10122/11| ECL86 16/2| H30 PEN25 4/6| UCHSL*'9/8 wo)  19/8| ooy  97/8

5/~
5VIG 10/~ | GKBG /- | 12)5GT 4/-|150B2 18/6| DH107 13/7 | EF6  2%/8( H63  12/6| pEnsopp | UCLS2 9/8| wis  sorg

3Y3  5/6|6K8GT 10/6 | 12J7GT 8/6]150C2 15/- | DKz 12/-| EF9  22/8| gABCsos .| ucLsse18/8 o MR
5Y4  12/8 | 6K25 19/6 | 12K5 17/8] 161 13/~ | DK40 21/10| EF22 14/« 13/8 | PEN45 f;,/ﬂ UFdle 9/~ gﬁ:‘s” fgﬁ 882? 2%58
523  19/5[6Ll*  22/8| 12K7GT 5/- | 185BT 38/10 | DK91  6/-' EF36  4/-| HL2  7/8 PEN4sDD | UF32 12/8| w76 5. 545 a8
524 9/-| 6L6G  9/8| 12K8GT14/- | 155874 = | DK92 10/6| EF37A 8/-| nrisc 778 /11 | UES0 1076 | w77 ajg | OGiienioss
6/30L2° 10/~ | 6L6M_ 10/6 | 12Q7GT 5/- 38710 | DK96  8/61 EF39  4/6| mL23 14/11 UFBy: 9| WSIM /-] 0Ca5 9/
g:g 10/8 | 6LTGT 7/6| 128A7  8/81 goy 20/. | DL33  9/61 EF40  15/-| HI23DD7/6 | PEN46 4/6) UFg6* 13/8( wig1= gej1 M 9/

9/-[6L17  9/=| 128C7 86 Di3s 12/6| EFdl* 8/-| HL4l 19/6| PEN3S392/8| UFBS" 8/-| wiose 39/8 | Goaoy

BAB7 8/ (6Lly 13/-| 12867 7-| 304 13| DLe3 10/-| EF42 10| pyrigann, | PENgs3 DD | ULAI® 10/8| Wios Sare /6

6AC7  4/-|6L19* 22/8| 123H7 876|395 13/-[ e 17/6 | EF50 UL#4 25/11 0Ce6  2b/=
6AGS  5/8]GLD3® 81207 876|308  18/-1 pYss 15/-| Brit. & 12/8 3241 [las 48| X1 12/-] OCT0 ee
y N 507 8- & HN309 29/1 | PENA422/8 0 X18 10/6 | oCc71 . 8/6
6AG7  7/8|6LD13 11/8 | 198K7 /- | 307 DL72 15/ Amer 7/ | FINSOS ULsee sie| 318 10 !
"6AJ3% 8/ | 6LD20%15/7 | 12307 11/6( 4033 12/8| py75  3os.| EFss .| HVR2A 8/-| PENB4 UMd - 17/9| $dL 1821 OCT2 &)
SAKS  8/-| ONTGT 8/-| 128R7 "g/g| 307 Tle|pLew G| EF73 1078 | HYR2 10/ 2111 Umaa 16710 | X5 H| S8 Tk
GAKG® 12/6 | 6PL*  18/9| 12UsG /6| 3768 U6 1oy 78| Ersoe 5~ AW3 10/~ PENDD umso 14711 X832 0| OCT3 8/
BAKs* "9/ |6rase 1ofg|lave 10/8( 7088 bl bios 76 Evss 136 | IWiGS0 8/ 400 84| URiC 18| KO8 78| OCTE . 7/
6AL5  4/-|6P26* 19/5|14B6 20/9 | 7475 B/-| Drog  7/6| EFSse  6)- | 1W4/500 PL33 18/9| UUS g/~ X053 12181 0CTS 8/
6AM5  5/- | 6P28° 25/11 | 14H7 g29/8 | ACOM4 10/8| 13y 10/8 | EFs6*  9/- 18/2{ PL36* 15/«| UU6  19/5 o /8| 0C81  8/-

6AMG  8/8| 607G~ 6/- (1487 16/-| ACPEN | DM70 7/6| EFSse 9/ | KBCI2 20/5| PL3S 28/11| UUT /2| X79M UI-| ocsz 10/
B8AQ5  7/8|6Q7GT 114-|18 23/10 19/8| bM71  9/9| EFYL  3/8| KI'35  8/6 | PL81* 10/8| UUS 25711 X79° 45/8 ocss 6/-
6R7G  10/-] 19 10/7 | AC2PEN/ [ Dwa/ss08/8| EF92  4/6| KL35  8/8| pLs2 “7/86| UUs  e/8 31 ocss  8re

GARG® 20/- X
§ATs 6| SBTGT 1L/~ | 19405 10/6| b ~ 12/6| DW4/5008/6| E¥9s 8- | KLLs208/11| PL83  g/-| UUlo gejg| XOIM 32/4) OG0 B/6.
6AUG 10/-| 68A7  8/61 19BGKGR2/8 [ AC4PEN | Y86 13/.| EF97* 13/-| KT2  5/-| PL84* 1%/4| Uuiz 6| X 911 0c17e a6
6AVE 12/4|69C7 776 19H1  10/- 27/2 | EBOF* 80/ | EF98® 18/-| KT8  15/-| PL820 18/2| UYIN 1g/2| Y63 8| OC1TL 10/6
6B7  10/6 | 68G7 20010 11| \coppyy | B3SKe 30/-| EF183=18/2 | KT33C 8/-| PMs1 18/10| UY2L 18/2| Y63 10/6) (oply obg
6BS  3/.|68H7 20F2 95111 7))y “ogyu1 | BINOF 34/6| EF1s4 9f6| krase 3/4| PTI5 lo/6| UYL /6| zss el JORT 178

95/11 Ellis /6 EFsod 2008 | KT41 29/1| X4 10/6| UYSS 6| 265 /8 1 6f

25/11 | ACSPENY/G| 5 o509y | mK2 o5/11 | KT44 12/8| PY31 1le/2| Ul2/l4 8/6| 277 /6| PXCL01A
22/8 | AC/PEN(S) | EA76  9/6| EK32 B/6| KT61 12/ | PYa2e 13/8| ULG  10/- | Z320* 18/2 :
25/11 22/8| EABCS0 8/- | EL2  19/8 | KT63 7/-| PY33* 13/8| Ul7  i2/6| Z719 5/~ | TS2  12/6
6BJ6*  6/-|68Q7  9/-| 20P5* 22/8 | AC/PEN(7) | EAC91 4/-| EL32  5/-| KT66 15/-| PY80  7/8| U18/20 8/8| 7729  8/.| T83 15/~
6BQ5  7/-|63R7 12/6| 25A6° 10/8 15/-| EAl42 9/-1 EL33 1276 | KTes 43/6] Py81 76| Ule  48/6| 2759  36/-| XA104 18/-

i

METAL RECTIFIERS. DRMIB 13/~ DRM2B and DRM3B 15/6. LW7 21/-. LW15 26/-, RMO 7/11. RM1 5/3, RM27/8. RM3 7/9, RM4 14/-, RMb5 19/6, 14A8€
17/6. 14A97 85/, 14A100 27/-. 14A124 28/-, 14A163 38/-. 14B130 86/-. 14B26111/6, KC10117/6, 16RC.1.1.16.1 8/8. FC31 21/e. 16RD.2.2.8.1 12/-. 16RE.2.1.8.1

8/6, 18RA.1.1.8.1 4/6. 18RA. 8.1 11/-. FCL16 8/6, FCi124 15/.
ELECTROLYTICS. Can types: x 32/150v. 5/8. 50 x 50/350v. 7/, 64 X 120/350v. 8/3. 60 x 250/275v. 9/6. 100 x 400/275v. 12/6. 100/275v. 3/-. 200/2757. §fes
450v. 3/9. B x 8/430v. 3/-. 16 x 16/450v. 4/-, 32 x 32/350v. 4/=, & x 16/450v. 3/,

100 x 20072 . 8/8. Tubular types: 8/450v. 1/9. 16/450v. 29, 3 5
P.M. SPEAKERS. 3 ohm vvpee: 2{it. 17/-, Hin. 15/8. 6iin. 13/-. 7 x 4in. 15/-, 10in. 27/-, 12in. 28/8. 8 x 3in. 15/6. 2§in., 80 oluns, 17/6. Post 2/- each.
MULLARD midget silicon rectifiers. Type BY100. Output 250 voits, } amp. No larger than a shirt button. 8/- each.

All goods brand new and actually in stock. We do not sell d-hand good.

8, a’ rejects, or ds, or items from dismantled equipment.

Terms of business:—Cash with order or C.0.D. only. Post 6d, per item except where stated. Orders over £3 post free, C.0.D. 2/6 extra. All orders cleared same
day. Any parcel insured against damage in traneit for 6d. extra. We are apen for personal shoppers 8.30—5.30 p.m. Sats. 3—1 p.m. Complete list of modern and
obasolete valves, resistors, condensers, transiormers, etc. with terms of business, 6d. Please enquire for any item oot listed with 8.A.E. -
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3 all miniature sets. The cablnet dlrechonul J’ ck- u}g
X Is finished in beige leather with | sensitivity-54 db. 50

882 PRACTICAL WIRELESS Fe

RELDA METER SENSATION!

10,000 O.P.V, multi-teater {n semi-ansembled kit form, only
Ranges: D.C. voltage: 0-6-30-120-600-1,000 v. (10,000 69/6

0.p.V.).

2 = A.C, voltage: 0-8-30-120-600-1,200 v.
(10,000 0.p.v.).
D.C, current; 0-120p.A, 0-12-300 mA
Resistance: 0-20K, 0-2 Meg. (150 ohm,
15K at centre sca.ls).

b(;ap)aolt.ance: 0.005 to 0.15pF (at A.C.
Vode

Decibels: —20 to +63db (600 ohma 1
mW., odbm = 0.T76v.).

Aococuracy: D.C. voltage and current

&2% f.s. A.C. voltage +4% 1.8, Resis~
nce +3%0l total scalelens’th.

Size; 4}in. x 3Hn. x 1in. Complete with

test Jeads, battery and instruotions.

Few only available, rush your order

now whilst stocks last.

*************************************************k***************—

MINIATURE EARPPIIONE
A really sensitive dyvnamic earphone of
exceptionaily fine quality. Provides clear
rﬂproduotlon of music as wel] as speech.
Fully Guaranteed and complete with
transparent ear inset, 3 feet cord, sub-
minjature plug and sooket.
%R-GO New magnetic earpiece with aarolip
0
CR-56 Hmh imp. orystal
MR-4 Low imp. magnetic 6/‘ Po-t 1/-

bruary, 1963

SUB-MINIATU RE TllANSFOR\"‘Rﬁ
n

Here {a outstanding value
transistor transformers consis-
ting of one Driver Transformer
and one Output Transformer.
1deal pair for minjature transis-
tor portables, etc,

Driver Model LT44: Primary:
20k. Secondary* 1k. Centre Tap-
ped. Ratio :

Output Model L’!'IOO Prlmm‘

1.2k. Centre Tappe Outp 3.20hms, Ratl

2y,
Complete with deta led lnstruotions Only 9/8 per nair P.&P.1/6.

socket
CH 305 Chrome ‘mini
u§ and sooket 3/@ pr.
ﬁRsCryst. earpiece ,. 6/-ea.

4 Magnetic earplece §/- ea. speaker, forward-stop-re- | This speaker
LM 179 Cryst&llupelmlc- wind-swnuh. reel of tape | reproducing cohes mounted X%
"P 14/- ea and spare reel. motor, att- | coaxially with
SS 19 Sta.ndard sltde raot.lve coloured case, Mic,
t.c . 2/6 ea. and earphone sockets,
117 104 S.P. S.T. Toggle piok-up  co: mike, ear-
witc] 2/6 ea phone and carcying handle
SS 3271 Miniature slide supplied. Standard battery
wito! ¥ 2/6 o2 operated. Simple to put
SF.20 ngh resistande together In less than ong
headphon 14/6 ea. ., hour. Brand new and
LA, 65)9 v. batt,ery elimi- i guaranteed.
r eq.
BA'I e“f( double cone hi-f e I ONLY £6.19.6
spea. /6 ea. A nuarameed saving of at
685 Tape spucer and Jeast £4! Results ‘c‘omp,,,.
eut. or 18/9 ea. | able with timilar built-up recorders selling at around 12 gns.

SF.5000 Stereo  head-

MINIATURE TELESCOPIC AERIAL SHIPS! Exclusive nulrclinsc I'il' ?tmc:m rnnge.ldl‘liu;;t
fipish—sturdy construction. Three sizes and typea aveilable. mited su eal for
A COflVIPQN E,ETS ised all types of ’i‘[’ans istor Radios fmd K ts. Crystal Sets, Transmitter Recetvers, % raote Control
AT %“;'Vk ad veﬂz;ie Units. ~_Signal injegtors and probes,  ‘TA.1. Size 31°/14" Nigkel finish 3/ TA.1. Size 81"/38j
PE 35 Sarb-nﬁl agu‘;g 6 oa. Nickel ﬂniah 6/(} ‘TA.8 Size 5}'131& Chrome finish 9/-. Plus P. & P. 9d. each,
cglug 34 509“31" 1d Ve 3 ’I‘Al'l-. m{é(l)ylll‘)lln FULL RANGE
A e YN KIT FORM - HIGH FIDELITY!

Ccnslstlnf of three trans]s- 12in._ Mechant
tor ampli
volume control, miniature

hon — * .
AR Testlcad it o hees |FINAL OFFERI!!
T.501 Vernier dlal .. 14/-ea.
VC.105 260 pF tuning

condonser B/~ oa.
Please add 'P & P. on above
ms.

AW.,“";:.'D

2 nmns:sron

WIRELESS SET No. 19
This most famous Army
"'rans/Receiver covers 2-8
Ma/g. (150-37 metres in two

bands and 230-240 Me/s V.H.F), | r'eproduction.

Has an jntercom, amplifier, | FTeq. response:
Dasigned for 12 and %4 volt | Ops. Resonant
operation, USes a 6 valve | CD8. Capacity:
superhet rocelver, I.F. being

mitter designed for voice and Meﬂhﬂnwﬂl or
W. operation. Incorporates

RADIO teat and t,uning meter for voltages, aerial loading and current
tests. Panel \,om.rols Frequency tuning, P.A. tuning, Gain | Qter:  2in.
gontrol. MCW, CW, R/T switch. Het-tona netting, Off-on, | dlameter: 11 in.

\vlm Quench, aerial AVC LT-HT—Drive tests. Supplied complete
with valves and Instruotion book.

FEW ONLY LEFT onLY 65/- SIB‘PLE T0
Don’t be disappointed—Order Now Carriage 101-

BOOSTER TRANSISTOR Model DM-1} ‘
RADIO SPEAKER Designed Dynumlcl\llcm[rhom- !
for use with transistor radios, | Modern, tastefully in- \ i

valve radios, car radios, ampli- | tegrated desten mike

fiers, where quality reproduction | and stand. Wide range
of sound is required. Plugs into ﬂut, r&\gonso from 60
earpiece qutput socket of nearly 0mm~

contemporary gold baffles at each | ghms impedance.

Complete with 12ft. exten- smnds vertically or
slon cord fitted with minfature | tlits in any direction
plugs, {ndividually cartoned and | from wide base desk

Birhed i phue mist
nished in e mis!
“KEW?” | metallic lacauer vwith

METERS | vet practical instrument.

A S STAGE
TRANSISTOR

. (RADIO

which ocan be
bullt in one
hour and will
give you end-
|1ess amount of
lpleasure Com-
vletely  portable

has the appearance of

| sets costing considerably more
"land  works equally well.
" |Attractive case 53 X 31' x 1¥°,

. chrome trim,
PANEL | with shielded plaﬂao covered Xgrblg An e5lemmt Eenulu 2Hn. speaker and |
&N

transistors, tuning con-

4 DC Microammeters, Model MRA,
27/8: Model MR.250

boxed and fully gua.ranteed P. 2/6 each

denser, volume control with

48 Meter Model SR.2P.. 35/i VU, Meter Medel VE.1 1P, |g E
5'mia. 27 MOdel sg&ﬁ?celey'f‘}' Crin ot s

, 300 v
meter Mode} MR.21, ..37 6. All mo?elc ludlvldua.lly DRI 37,6 o dip B,

fiers, record play Loudsycaker Muue
CR.I2AE

465 Keys, and o 6 valve trans- | ol impedance:

1800 Diam
Depr.h aun Voice Coil diam-
Baflie

ovy £8.8.0 Bos

cal Two-way

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

embodies two ¥

¥owur coming
the same
voice ooil. The %
larger cone re-
roduces the i
cles and bhe ¥*
slmall oone
4 VSS you effl
clent high tre- 3
quencies *
reproduction. ¥
Due_ to the
double cone
constructlon, X%
velvet smooth
oross-over js ¥
ossible and ¥
rings 3

ossover freq.:
eter: 12in.

opening

BUILD

MAIL ORDERS TO
(DEPT. P.), 32a COPTIC STREET,
LONDON, W.C.L

kR ocRoRRRok Rk oK

LONDON, W.1.

www americanradiohistorv com

CALLERS WELCOME AT
87 TOTTENHAM COURT ROAD,

MUS 9606

“%**********************************


www.americanradiohistory.com

February, 1963

PRACTICAL WIRELESS

883

INTRODUCING THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRIUMENTALIST GROUPS

Eminently suitabie for bass guitar and all other musical instruments.

* lneorpnrnlmg two 12in. heavy duty
with 2in. diameter speech coits,

-watt high ffux (17,000 lines) loudspeakers
Designed tor efliciently handling full output

of amplifier at frequencies down 1o 25 ¢.p.s.
+ Sensitive tweeter unit reproduces frequencies from 3,000 c.p.s. up to 18,000 c.p.s

% Heavily made cabinet of convenient size 24 X 21 X

14in. has an exceptionally

attractive covering in two contrasting tones of \)nulr.

* For 200-250 v. (0 5 e.p.s.

% Four jack socket inputs and two indepe

A.C. mains operation.

ndent vol. controls for simultaneous

connection of up to four instrument pick-nps or microphones.
% Scparate bass and treble controls providing more than adequate “Boost®” or
“Cut”.

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

39: Gns.

OR DEPOSIT of £4.3.0 and 12 monthly
payments of £3.9.11.

Carr. 17/6,

R.S.C. JUNIOR GUITAR AMPLIFIER
S5-watt high quality output. Separate bass
and treble ‘“‘cut” and ‘‘boost"™ controls.
Sensitivity 15 m,v. Two high impedance
inputs. 10in. loudspeaker. Handsome,
strongly made cabinet (size 14 x 14 x Tin.
approx.) finished in attractive and durable
polychrome. 200-250 A.C. mains operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
oued payments of £1. Carr. 7/6.
LINEAR

TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. This applies to
practically all amplifiers of our manufac-
ture, and to those of several other manu-
facturers. 'The unit plugs into power supply
point and any input socket of amplifier.
Controls are Speed (frequency of interrup-
tions). Depth (for heavy or light effect),
Volume agsd Switch. Three sockets are for
inpu
two inp and Foot Svovitch 4 Gns.

AMPLIFIER
High-fidelity push-pull output.
Separate base and treble
“‘cut™ and ‘‘boost’ con
trols. Twin separately
controlled inputs so that
two instruments or
‘‘mike” and pick-up can
be used at the same time.
Two loudspeakers are
incorporated, a 12in. high
fiux 14 watt bass unit,
anda 6 x din. elliptical for
‘treble. Cabinet is well

R.S.C. SENIORR 1t-watt GUITAR I

Junior Model. Size
approx. 18 x 18 x #in.
niy

Or DEPOSIT 34/9 and nine monthly
payments of 34/9.

R.S.C. SUPER HI-FI 15-watt

An_exceptionally efficient high fidelity
Guitar Amplifier incorporating a heavy

20-watt speaker with excellent
. frequency response. Individual
bass and treble controls glve
g ample ‘‘boost” and * Two
E hizgh impedance Jack Socket in-
i puts are separately controlled.
¢ If required one or two additional
§ inputs can be provided at a cost
of 7/6 per extra socket.

Cabinet is of substantial comn-
struction and attractively fin-
ished in two tones of poly-
chrome. Size approx. 20 x 18 x 10in.
Operation from 200-250 v. 50 ¢.p.s.
A.C. mains. Please do not com-
pare this Unit with others of
similar rating until you have
heard the differenee.

Or Deposit 51/6 and nine monthly
| 22Gns. S e

payments of 51/6. Carr. 12/6.

TRANSINTOR SALL, Mullard OC71 3/9,
0C45 4/11, OC44 4/11, OC72 4/9, OC81 4/11,
OCI171 8/9, Ediswan XA101 3/9, XB102 3/9,
XAl112 3/9, XB113 3/9, XB104 3/9, XC101A
3/9. Postaze 6d. for up to 3 Transistors.

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. malns. Suitable for Electric
/

Trains. Limited number available at
RECTIFIERS
24 v. 2 amp .. 14/9
4 v, 20 amp. .. 89/9
H.T. TYPES H. W,
150 v. 40mA .. 3/9
250 v. 50 mA 3/11
5 20 v. 60 mA .. 4/11
6/12 v. 10 a .. 25/9 250v. 80mA .. 5/11
612 v 35/9 250v, 250 mA .. 11/9

CON’ I‘A(l‘ (‘OULl l) 250 v. 75 mA, F.W.
(Bridge), 10/11. mA, F.W.
(Bridee), 8/11. H. W 250 v. 60 mA, 5/11

LINEAR  TAPE PRE-AMPLIFIER
Type LP/L, Switched Negative feedback
equalisation I"ositions for Record 1iin.
3tin., 7Hin. and Playback, EM84 Record-
ing Level Indicator. De ed primar-
ity as the link between a Cottaro Tape
Transeriptor and a high fidelity ampli-
fier, but suitable for almost any Tane
Deck. Only 9 zns. S.AE. for leatlet,

NEW BRANCH
OPENING
32 HIGH SREET, LEICESTER

LATE FEBRUARY

EX. GOVT. SELENIUM
RECTIFIERS I2v {5 AMP
(BRIDGE) F.W. ONLY

19/9
29/8

R.S.C. GRAM. AMPLIFIER KIT. 3
watts output. Negative feedback. Controls
Vol. 'I‘one and SWlECh Mains operation

AC. ully isolated chassis.
Circult er,c.. supplied Only 39/8. Carr. 3/9.

HI-FIL 10 WATT AMPLIFIERS
Brand new. Manutacturer's discontinued
line. Fitted latest Mullard valves. Dual
inputs for "mike” and gram.. etc. Bass
and Treble Controls. High sensitivity and
qual;{ty gut%zégr aAoé\m or 15 ohm
speaker. For v.

Carriage 4/6. Only £7'19'9
RECEIVER

TIHE SKYFOUR T.R.F.
A design of a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectlﬂer High gain H.F. stage
and low distortion detector. Valve line-up
86K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
parts list, 1/9, maximum building costs
£4.19.6, inc. attractive Walnut veneered
wood cabinet 12 x 6} x 5}in,

MULTI-METERS, CARY MI. Sensiti-

ohms per_volt. A.C. and D.C.
A.10, Basic Meter sensitivity 155
micro-amps. A.C. and D.C. ranges £4.17.6.
B.20. Sensitivity up to 10, ohms per
volt A.C. and D.C. £6.10.0.

5 PURCHASE  OF
D NEW 24 v, 20 Amp.
Bridge) SELENIUM
IFIERS. each

EX., GOVERNMENT ACCUMULA-‘
TORS. Size 71 x 4 x 2in., 2v, 16 A .H. brand
new. 6/9 each, 3 for 15/6.

IIx. GOVT., SMOOTHING CHOKES.
200 mA, 3-5 H, 50 ohms, Parmeko 8/9;
100 mA, H, 100 ohms 3/11; 150 mA,
o H ohms
5/9. . 1 H. 100 ohms 8/9: 50 mMA.

50 H, .000 ohms 6/9: 100 mA, 10 H, 100
ohms 6/9; 60 mA, 5-10 H, 250 ohms 2/11.

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

R.S.C. POWER PACK, 39/9. Louvred
metal case only 8 x 51 x 2iins. Stove
enamelled. For 200-230\ A.C. mains
Output at 4 pin plug and socket 250 v
60 mA, fully smoothed and 8.3v. 2a. Sult~
able for power requirements of almost
any Pre-amp or Radio Tuner.

R.S.C. BABY ALARM or INTER-
COM M. KIT. Complete set of parts with
diagrams, etc. Housed in two polished
walnut finished cabinets of Dbleasing
design. High sensitivity. For 200-250v.

A.C. mains. Fully isolated. Controliable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 79/8,
carr. 5/- or assembled ready for use £5.15.0

R S c (Manchester) MAIL ORDERS to 5 County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.0.D. under £1.
Postazez 2/9 extra under £2. 4/6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

BIRMINGHAM : SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER:  LEEDS:

6 Gt. Western 13 Exchange St, 51 Savile St. 73 Dale St. 56 Morley St. 8-19 Brown St. 5-7 County

Arcade Castle Market Hull Liverpool 2 {above Alhambra | (Market St.) (Mecca) Arcade

Birmingham Bldgs. Sheffield Theatre) Bradford | Manchester 2 Briggate, Leeds

No half-day

Half-day Thursday

Half-day Wednesday

No half-day Half-day Wed.
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R S C (Manchester) MAIL ORDERS to 5 County Arcade, Leeds |. Terms: C.W.0. or C.O.D. No C.0.D. under £!

o caniully ol Ltd. Postage 2/9 extra under £1. 416 extra under £5. Trade Supplied. -S.A.E. with all enquiries please.
BIRMINGHAM:  SHEFFIELD: HULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER:
6 Gt. Western | I3 ExchangeSt. | 51 Savile St.)373 Dale St. (8 mins. | 56 Morley St. 5-7 County 8-10 Brown St.
Arcade Castle Market from Lime 5t. or (above Alhambra | (Mecca) Arcade, (Market St.)
(Opp Snow Hill Stn)l Bldgs. | Exchange Stations) Theatre) Briggate

Haif-day Wed. | Half-day Thurs. Half-day Wednesday No half-day

SENSATIONAL STEREO OFFER

A complete set of parts to "
construct a ood uality (4 Gns.)
Stereo amplifier with an undistorted
output total 6 watts For A.C. mains in-
put of 200-250 v. Including pair matched
6)in. speakers. Bensitivity 130 m.v.
Ganged Vol. and Tone Controls. Praset
balance control. Full instructions f.n
wiring diagrams supplied. Btereo Plck-
up Head 19/9 extra with above only.

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

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp, Tone
Control Stages. Certified pertormance
figures compare equally with most ox-
ensive amplifiers available. Hum level
0 db down. Frequency resYonaa +3 db
30-30,000 ofs. special desl
seotionally wound ultra unuar ou puc
transformer 1is used with 807 output
valves. All components are chosen for
reliability. Six valves are used EFB86,
EF86, ECC83, 807, 807, G234. Beparate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so thah ANY KIND
OF MICR()P ONE OR PICK-UP I8
SUITABLL. ’I‘he unit is designed for
CLURS, O0LS THEATRES,
BANCE HATLLS or QUTDOOIE FUNC:
TIONS, eto, For use
GUsz\I(. STRING L]
eto. For sta. or lonﬁelaﬂ ng reourds
ouTruUT SOLKF’[‘ » ESL.T.
H.T. for a RADIO FI EDER UNl'l
An extra {nput with assoclated vol.
control is grovlded 5o that two separate

inputs such as Gram. and “Mikc” ocan 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
I l Gns. chassis and point-to-point
* wiring diagrams and in-
Oarr. struotions. If required
10/- perforated cover wn;h oar-
rylng handles can be supplied for 19/9.
The amplifier can be supplied, facto
built with ELS34 output valves and 12
months guarantee, for 14 gns.
TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and
available at competitive prices.

speakers

WE STOCK ARMSTROMG, DULCI
AND JASON EQUIPMENT
GOODMANS AND W.B.
SPEAKERS
GARRARD AND GOLDRING T/TABLES

SUPI'ERHET FEEDER UNIT. Desi ot
a high quality Radio Tuner (sp %
suitable for use with our Ampli ers).
Delayed A.V./C, Controls are urlng
W/Oh. and Vol. Only 250 v. 15 mA and
of 6.3 v. 1 amp. required from ampu—
fier. Size approx, 9 x 6 xTin, high, Simple
alijgnment procedure. Point-to-Polnt
wiring diagrams, instructions and priced
parts list with illustrations, 2/6. Total
building ocost £4.15.0. 8.A.E. for leaflet.

P.VM. SPEAKERS. 10in, W.B. “Stentor-

hi-fidelity tyXe Recommended for use
with our A1l Amplifier, £4.12.9. 12in.
3 ohms 10 watts (12,000 lines). 59/8.

TWEETERS. Plessey 30 19/9, 160 25/9

Jason FMTI1 V.H.F/F.M. Radio Tuner de~
sign. Total costs of parts including valves
Tuning dial. Escutcheon. etc.. £8.19.8.
Other Jason eguipment {n stock.
LINEAR L4 MINEATURE 4/56 “’A’l’l‘
QUALITY AMPLIFIER, Suitable for
any record playing unit, and most micro-
phones. Negative reed-back 12 db. Sep-
arate Bass and ’l‘reblc Controls. For
mains 200-250 v. 50 e¢fs. Output for 2-3
ohm speaker. Mullard valves EZ80,
ECC83, EL84. Size only 7-5-6%in. high.
Guaranteed 12 months, 5.
Send S.A.E. for leaflet. Terms: Deposit
22/8 and 5 monthly payments of 22/8.

10 WATT HIGH UALITY
LOUDSPEAKER
In walnut veneered
cabinet. Gauss
12,000 lines. Speech
coil 3 chms or 15
ohms, Only £4.19-6
Carr. 5/-. Terms:
Depostt 11/3 and
9 month

12in.

s
SPEAKERS IN
CABINETS. Size
18 x 18 x 10in. Finish as above. Terms:
Deposlb 17/ and 9 mont,hly payments of
1'7/9 Only £7.18.6. Oarr. 8/6.

S GUITAR LOUDSPEAKER IN
CAlll'\'L’l' 15in. 530 watt. highly sengitive
unit in rex.lnf) covef:dggcg%stically lined

epos
onthly payments 29 Gns.
Carr. 15/-

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

home, small

Separate I

is used

A highly-sensitive 4-valve quality amplifier for the
club, ete. Only 50 mitllvolis laput is re-
(wlred for full output so that It Is suitable for use with
e latest high fidelity pick-up heads,
alt other tgmeu of pick-ups and prucucnlly all “mikes*.
ass and Treble Controls are provided. These
zlve full long-playlng record equalisation. Hum level is
nmzm.lble heing 71 db. down 15 db. of Negntive fecdback
. H.T. or 300 is
available for the s Pply of a Radio Feeder Unit, or
Tape-Deck pre-ampjit

in addition to

v. 25 mA. and L.T. or 6.3 v. 1.8 a,

ier. For A.C. mains input of "200-

230-250 v. 50 c/s. Ol:’ll)ll'. for 2-3 ohm speaker. Clmssls is not alive. Kit is complete

in every detail

hammer finlsh and polnl-to-pomt wlrmg diagrams and instructions.
value nt only £4.15.0, or assembted ron:ly for use 25/- cxtra.

with Biue
xceptional
Plus 3/6 carr., or dep-

{with base plate

osit 22/¢ and 5 monthiy payments of 29/6 for asscmbled unit.

R.S.C. PORTABLE GUITAR AMP-
LIFIERS NOW ON PAGE 883.

AUDIOTRINE HIGH FIDELITY REPRODUCERS

THE DUO/10. Consisting of a 12in. 12,000
line Speaker with heavy four laver voice
coil. the Audiotrine cross-over unit. and a
4in. Diameter Tweeter Unit Incorporated
in the extremely attractive Audiotrine
Senjor Corner Console Cabinet as des-
cribed below, Matching Impedance 15
ohms. Power handling 10 watts nominal.
14 watts peak Frequenoy 0

range 4%- 000 g‘sihll)eposlt NLY

and nine monthly pay- >

ments of 27/9. 12 Gns.

THE DUO/20. Incorporating a 12in. High
Flux 20 watt 8peaker with 2in. Diameter
Speech Coll. (Total Flux 180,000 lines), the
Audiotrine cross-over unit, and a highly
sensitive Tweeter unit, in the Audiotrine
Senior Corner Oonsole Cabinet. Matching
impedanoe 15 ohms. Peak Power Outpuc
25 watts, Frequency range 30- ONL
18,000 ¢.p.s. Deposit 33/¢ and i4 GIIS
nine monthly payments 33/9. .

R.S.C. JUNIOR HI-FI REPRODUCER,
The very latest Goodmans Axiette 8
ngh Fidelity loudspeaker (retailing at

5.7) fitted in & speually deslrned Bass,
Reﬂex cabinet size 12in. x 18in. x 10in.

Acoustically lined and ported and fin--

ished in polished walnut veneer. Matching
impedance 15 ohms. Fre-

quency range 40-15,000 .. ONLY
ower _handling wa r.s

nominal, Ideal for Stereo. £8.19.9
Limited number. Carr, 4/6

R.S.C.BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry bav.tery
eliminator. Size 6} x 4} x 2in.
apprax. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v.50¢c/sis avauablc iullable
for all battery portabile
receivers requiring 1.4 and
90 v. This includes low con-
sumption types. omplete
kit with diagrams, 39/8, or
ready to use, 46/6.

Type BM2, 8ize 8 x 54 x 2iin,
Supplies 120 v, 90 v. and 80 v.,
40mA,and23v. 0.4a.to 1amp
fully smoothed. Thereby
completely replacing Irolh
H.T. batteries and L.T. 2
accumulators when eon-
A.C. mains supi
200-250 v. 50 c/s GUIT F
FOR ALL BATTEL
CEIVERS normally using

v. accumulators. Complete
kit of parts with diagrams and instruc-
tions 49/9, or ready for use, 59/6.

l( %(‘ BASS REFLEX CABINETS,
NIOR MODEL. Speclally designed
fo: W.B. HF'1012 8peaker, but suitabie for
a.nly zgod quality 10in. speaker. Acousti-
ly lined and ported. Polished walnunt
veneer finish. Size 18 x 12 x 10in. Hand-
some ap{peuance Ensure superb repro-
duction for only £8,18

STAND ARD M M()DEL As above but for
12in. speakers. Size 20 x 15 x 18in. Espe-
clally recommended for Audiotrine Loud-
speaker systems. For vertical or hori-
zontal use. £5.19.6. Suitable legs with
brass ferrules, 19/6 per set of 4.

R.S.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish, Pleas-
ing design, JUNIOR

MODEL. Size 20 x 11
x 8in. for 8 x 5in. or

é% x Bin. smﬂm.rq
DARD M()D l-‘
Size 18
12in. for 8 or 1()1n
%eaken. 1148,
NIOR' ~ MODEL.

Size 30 x 20 x 18in.
for 12in. Speaker.
Suitable Speaker
systems below

Only 7 gns.

AUDIOTRINE HI-FI SPEAKER SYS
TLMS. Conslsting of matched 12in.
12,000 line, 16 ochm high quality speaker:
cross-over unit (consisting of choke,
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly reaiistic repmducuon
Standard 10 watt rating £4.19.9. Curr. 5/-.
Qr Senior 1{5 ;v%tt 7 gns. Carr, /6.

18in. Beautiful
walnut venee-
red finish. Ele-
gant contem-

rary design.

obust con-
struotion.
Uncut remov-
able baseboard
Depth above

Only 12} gns.
baseboard 53°. Carr. 15/-.
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tage
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty
ortable oarrglng Cabinet with latest

Tave 8pool, a Reel of Best quality Tape and a Handsome

attractive two-tone polychrome finish, size 143 x 16 x 8in. high, and elrcui tal cost if

individually approximately £40. Performance equal to units in the £60-£80 class. 5.A.E. for leaflets.
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/-. Cash price if settled in 3 months.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

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

Two input sockets with assoclated oont.rols
allow mixing of ‘‘mike' and gram as in AX

High senslr,lvlw. Includes b valvss ECCBS
ECC83, EL84, EL84, EZ81. High Quality sec-
tionally wound output tra.us!ormer specially
designed for Ultra Linear operation and reli-
able small condensers of current manufac-
ture. INDIVIDUAL 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. ONLY

1 GNS.
2 Carr.

25:

purchased

ONLY
AIRS

SPECIAL NOTE. The Tape Decks we
supply are latest models. Where cus-
tomers already have a Deck or wish to
use one of those being offered cheaPly we
can supply Kit less Deock at 13 gns. carr.
10/-. Or deposit 2 gns. and 12 monthly
payments 23/9. Also If required we can
supply in lieu of portable cabinet and

x 4in. speaker, the Equipment Cabinet
mustmted at foot of ol;p pege and a high
flux 84 x5¢4in. speaker for 8 gns. extra.

23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of plck-ups and nyicro hones Comparable with the very best designs. For STAN-
DARD or LONG P LAY1§ RDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS,

OUTPUT SOCKET with plug provides 300 v. 30 mA, and e 3 v, 1.5 a. For supply of a
RADIO EE ER UNIT. Size a?prox 12-9-740. For A.C. mains 200-250 v, 50 c.p.s. Output
for 3 and 16 ohms speakers. Kit is complete to last nut. Chassls is fully punched. Full
instructions and point-to-point wiring diagrams supplled. Only 8 Gns Carr,
(Or factory built 51/- extra.) LIS ()]

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/ and $ monthly payments of 24/9. Send
s.AE. for illustrated leaflet detalling Ready-to-assemble Cabinets. Speaker. Micro-
bhones, otc., with cash and eredit terms.

B.S.R. MONARDECK TAPEDECKS. Speed 3fin. per sec, With hich quality recording
heads .19.8. Carr. 6/-, Cabinets, to take Deck and amplifier 39/6

R.S.C. TRANSISTORISED GRAM AMPLIFIER. Output 1 watb for 3 ohm speaker.
Transistors Mullard OC71. OC81D. OC81, OC81. Fitted Vol. Control with switch. Assem-

bled and tested. Suitable for any normal crystal pick-up. Only 59/8,
R.S.C. STEREO|TEN HIGH QUAL:TY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (mml 10 watts). Sensitivity 1s 50 muu-
volts, suitable for all crystal stereo heads. ged
ble Control give equal variation of “nfr,“
and . Provision is made for use as strai ht
1 (monaura.) 0-watt amplifier. Valve line-up EC
C83, EL84, ELB4 EZ81. Output.s for 2-3ohm speakers.
Pomo—co-polnt wiring diagrams and in- 8 Gns
structions supplied. Send S.A.E. for leafiet. 3
Full constructional details and price lst 2/6. Carr. 10/-.

Kit can be assembled. ready to use, 59/8 extra.

g

HI-FI CRYSTAL PICK-UP HEADS.
§ artridges.) Acos St.andard replacement
or Garrard, B.S.R. 18/8.
Acos St.ereo-MonauraJ 49/9, Ronette
Stereo-Monaural 59/8. B.S.R. Stereo 39/9.
BRADMATIC RECORDING HEADS.
High Impedance Record/Playback 22/-.
Low Impedance Erase. 12/6.
PICK-UP ARMS. Complete and with
latest Acos/hi-fiTurnover Cartridge 20/11.
CRYSTAL MICROPHONES,. Hand type
NP110 14/9, R.T.C. 18/8, Acos Mic 40 25/9,
Acos Mic 45 29/8, Stick ty Acos 39-1
89/9, BM3 with neck band and heavy table
9. Lapel type 35/9.
COLLARO JUNIOR 4-speed Single
Player Unit and Crystal Plck-up with hi-fi
Turnover head. Only £3.18.8.
COLLARO ONQ UES’I‘ 4-8PEED
AUTO-C]IANGER. high fidelity
Studio plck-up. La.best model. For
200-250 v. A.C. mains. £8.19.6. Carr. 5/6.
COLLARO RC 457 4 EED MIXER
AUTO-CHANGERS. Turnover Bt
head. for 200-250 v. A.C. £7.19.6. Carr. 4/6
B S.R. UA14 4-sp’d AUTQO-CHANGERS
with hi-fi turnover head. £6.19.8. Cnrr. 4/8.
GLEIA l\llNlAl‘URE 2-3 WATT GRAM
MPLIFIER. For use with any single
or auto-change unit. Out.put for 2-3 ohm
speaker. For 200-250 v. A.C. mains. Bize
11! X 2t X 2bln Controls: Vol. and Tone
with switch, Only 58/6.

R.S.C. BATTERY CHARGING EQUIPMENT

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

e E DU JOIRA I G R IT Assembled 4-5amps. | ASSEMRLED | BATTERY CHARGER KITS
?:lé%sl‘;tlr?g a‘r,?psmazlgla%:n:rgm:i 2v. 8/i2 v. 2 amps. | Consisting of Malns ﬁansi
0-200-330-250 _ v.: ~F.W. (Bridge) Fitted Ammeter and | Fitted Ammeter | former. %, BRCES: o Mteal
Selenium _ Rectifier:  Amme variable charge rate |2Dd selector | BEC F:u‘ggs elll?use-holde?ns
Variable Charge Rate Selectof selector. Also seleuwr ll’é“g lorLS Y rod | Grommets. panels, Heavy Duty
Panels, Plugs, Fuses, Fuseholder plug for 6 v, or 12 t,:f °“";"';_ Clips, circuit. Carr. 3/8 extra.
and circult. 59/9. Carr. 4/6. charging. Louvred steel o R a‘é:ts':cmve €Y. OF 12V, 1 QIOD vvsrsseres
CHARGER KIT, 12v. 14 AMP or case_ in _stoved blue, | 150 bl o, G Rt
24v.7 amp. Consisting of mains trans. hammer finished. Fused Fased ready for | 6 V. 2AMPS .....nveussns /9
200-230-250 v. F.W. (Bridge) selenium and “’ady for use 69 /9 | use with mains | 6v.or 12v. 203 . 5/9
Rectifier. F Ammeter, Fuses. Vari- with mains and ontput eads | 6 v. or 12 v 2 amps, fneiu:
able Resistor and Circuit. Only output leads. Cnrr. b/% | BAC outhug, e stve of Amine er...'....... 5/9
6 gns. Carr, 15/-, Please state if 12v Terms. Deposit 13/3 and 49/9 Carts | gv.or12v. 4amps ........ 43/9
or 24v. kit required { 5mon Ly payments 13/3. oo v, or 12 v. 4 amps. with
a ¢ 6/12 v. 3a., all facilities | 6/12v.1amp.27/8 | Ammeter and varlable tharge
SOLDERING TRONS. 230-250 v, 30 | &5.8bove. Only 59/9, carr. 3/9. Lessmeter. ___ | rate selector .,.......c...s 52/9
watts. First quality. For Radio ASGEMBLED 12V.10 Amp with varlable charge rate adjust- ClIARGER AMMETERS
work, 19/9. Spare elements and bits | ment, ammeter and strong louvred, stove enamelled case. 1.5 a., 0-3 a.. 0-4 a.. 0-7 a,,
availab Ready for use. Only 7 gns. Carr. 10/- or in Kit Form 5 gns. 0-25 a., 0-60 a., 8/9.

R.S.C. MAINS TRANSFORMERS (guiAnitt:

.ED)

Interleaved and Impregnated. Prim- FULLY SHROUDED (cnnllnucd)—-
aries 200-230+250 v, . Sereened 495-0-425v. 200mA., 8.3v. 4a. C.T. 5v. 3a 55/-
TOP SHROUDED DROP THROUGH 425-0-425v. 200mA, 6.3v. 4a, C.T.. G
250-0-250v. 70mA, 6.3v. 2a 0-5-6.3v. 2a 17/9 4a, C.T., 5v. 3a 59/9
350-0-350v. 80mMA. 6.3v. 2a, 5v. 2a .. 18/9 450-0-450v. 250 . a, C.T, 6v. 3a 69/9
250-0-250v. 100mA., 6.3v, 2&. 6.3v. la .. 21/9 oureUT TR.—\NSFORl\iE 5
250-0-250v. 100mA. 6.3v. 3.5a C.T. .. 19/9 Midget Battery Pentode 66 : 1 for
250-0-250v. 100mA. 6.3v, 4a, 0-5-6.3v, 3a £5/9 354, ete. .. w4 .. . .. 4l6
300-0-300v. 130mA., 6.3v. 4a 6. av. la. (or Small Pentode, 50000 to 30 ..
Mullard 510 Amplifie 29/9 Small Pentode 7/8,000 to 30
300v. 100mA. 6 Standard Pentode 5,0000 to 30

Sta.ndard Pentode 7,000Q to 30
10,0000 to 30
Push-Pull 8 watts, {3}51_484 or 6Ve to

UPRI 30 or matched to 9/9
260-0-250v. 60maA. 6.3v., 2&. 0-5-6.3v. 2a Push-Pull 10-12 wutt.s to match 6V6
Midget type 20-3-3in. 1711 or EL84 to 3-5-8 or 1 ¥19/9
250-0-250v. 100mA, 6.3v. 4a. 0-5-6.3v. 3a 27/9 Following types for 3 and 150 speakers:
300-0-300v 100mA. 6.3v. 48,,0-5-6.3v, 3& 27/ 1 Push-Pul] 10-12 watts GVS or EL84 .. 18/9
300-0-300v. 130mA. 6.3v, 4a, C.T. 6.3v Push-Pull 15-18 watts, 6L6, KT66 . 22/9
la, for Mullard Amplifier . .. 33/9 Push-Pull Mullard 510 Ultra Linear .. 39/9
350-0-350v. 100mA., 6.3v. 4a. 5v. 3a 27/11 Push-Pull 20 watts, sectionally
350-0-350v. 150mA. 6.3v. 4a. 5v. 3a .. 35/8 wound, 6L6, KT66, EL34, etc. .. 49/9

MIDGET MAINS Primarjes 200-250 v.
0 cfs. v. 60 mA. 8. \Z 11/9
250-0-250 v. 60 m. v.2%8 .. 2/11
Both above size 2| x 2| X 2iins.
FILAMENT TRANSFORMERS

H 400 ohms
ER TRANSFORMERS
All with 200-230-250 v. 50 ¢fs Primaries:

0-9-15 v. 1} a. 12/9. 0-9-16 v. 2a, 14/9; 0-9-15
16/9; 0-9-15 v. 5 a., 19/9; 0-9-16 v.

Sa 23/9.09-15v 8 a., 28/9.
AUTO (ﬁlon un/itch down) TRANS.
0/250 50-80 watts, 13/9.

3 019,
MICROPHONE TRANSFORMERS
: 1 high grade, clamped, ¢/8; 120 : 1
Potted. Mu-metal screened, 9/9.
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AMATEUR TRANSMIT-
TER. Model DX-40U. Self-
contained. 80-10 m. Power
input 75 w. CW., 60 w. peak,
§ C.C. phone. Output 40 w. to
¥ aerial. Provision for V.F.O.

£33.19.0

DX-40U

AUDIO SIGNAL GENERATOR. Model AG-9U, 10 ¢/s-100
ke/s, switch selected. Distortion less than 0.1%. [0 v. sine wave
output metered in volts and dB's £2]

VALVE VOLTMETER. Model V-7A. Measures volts to 1,500
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1£2-1,000 M. D.C.
input impedance, i1 MQ With test prods, leads and standardising
battery 3.18.6
R.F. SIGNAL GENERATOR Mode| RF- IU. 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. .. £12.15.6

SINGLE SIDEBAND ADAPTOR. Model SB-10U.
May be used with most A.M. trans-
mitters. Less than 3W R.F. input
power required for [OW output.
Operation on 80, 40, 20, I5 and [0m
bands on USB, LSB or DSB  £39.5.0

HI-Fl 18W STEREO AMPLIFIER.
Model S-99. Ganged controls.
Stereo/mono gram, radio and tape
recorder inputs. Push-button selec-
Printed circuit construction . £27.19.6
Tuning range: FM: 88-108
Mc/s. AM: 16-50, 200-550, 900-2,000 m. Tuning heart
(£5.5.6 incl. P.T.) and I.F. amplifier (£20.13.0) sold separ=
ately. Printed circuit board ... Total £25.18.6

SHORTWAVE TRANSISTOR PORTABLE. Model
RSW-I. Two short bands, trawler and medium £22.8.0

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

TAPE RECORDING/PLAYBACK AMPLIFIER.
Stereo (TA-]S) ... £24.10.0 Monaural (TA-IM) £19.2.6

SB-10U
tion.

H{-FI AM/FM TUNER.

see see

STEREO CONTROL UNIT USC-I.

AM/FM Tuner

TA-IS

WIRELESS

February, 1963-

AMATEUR TRANSMIT-
TER. Model DX-100U.
Covers all amateur bands,
160-10 m. 150 w. D.C. input,
self contained with power:
supply. Modulator, V.F.O.

£74.19.0

DX-100U

5in. OSCILLOSCOPE. Model O-I2U. Wideband amplifiers
essential for TV servicing. F.M. alignment, etc. Vertical freq. res-
ponse 3 ¢/s-5 Mc/s without extra swltchmg T/B covers I0 c/s-500
kefs in 5 ranges .. £38.10.0
PORTABLE SERVICE OSCILLOSCOPE Model . OS-I.
Compact portable scope ideal for servicing and general work Y
amplifier sensitivity 10 mV/cm; response, =+ 3 dB 10 ¢/s-2.0 Mc/s.
Time base 15 ¢/s-150 ke/s. Printed circuits. Case 7I x 4} x lum
long. Wt. only 104lb. 9.0

“«“THE MOHICAN” GENERAL COVERAGE
RECE{VER. Model GC-1U. Fully Transistorised.
Including 4 piezo-electric
transfilters. Excellent port-
able or general purpose
receiver for the amateur and
short-wave listener. £39.17.6
NEW DE LUXE
AMPL|I FIER, Model
S-33H. A stereo/mono
amplifier, 3-5 watt chan.
Ideal for use with Decca
Deram pick-up. Printed
circuit. Attractive two-tone Grey perspex panel £15.17.6
6-W STEREO AMPLIFIER. Model S-33. 3 w/chl.
inputs for radio-tape and gram., Stereo or Mono ganged ,
controls. Sensitivity 200 mV. £13.7.6
Hi-FI F.M. TUNER. Tumng range 88-108 Mc/s. Tuning
Unlt (FMT-4U) with 10.7 Mc/s LF. output (£3.2.0 inc.

T.) L.F. Amplifier (FMA- 4U) complete with cabinet
and valves (£12.6.0) ... o Total £15.8.0
SINGLE CHANNEL AMPLIFlER. Model MA-I2.
10-12 watt Hi=Fi amplifier. Extremely low distortion
and,wide frequency range £11.9.6

GC-lU

Luxury model with press-button inputs
to suit any pick-up or tuner and most

tapeheads. Output 1.3 v. R.M.S. per
channel. Printed circuit construction Equipment from
£19.10.0

Money Saving “PACKAGED
DEALS” of Complete Stereo

HI-FI SPEAKER SYSTEM. Model
S§SU-I. Ducted-port bass reflex cabinet
“in white”. Twin speakers. Pedestal
model £11.19.6. Bookcase model

£46.6.0 1150

HI-FI EQUIPMENT CABI-
NETS. Range available to meet
various needs. Details on request.
{(MALVERN equipment cabinet
illustrated on the left) from
£11.12.6 to £18.10.0.

“COTSWOLD” MFS SYSTEM.
For the smaller room. Measures
36in. high x 164in. x 14in. deep.
Almost identical performance with
standard Cotswold £23.4.0

“COTSWOLD” HI-FI SPEAKER
SYSTEM. Acoustically designed en-
closure “‘in the white' 24 x 23 x |54in.
12in. bass speaker with 2in. speech
coil, elliptical middle speaker. - Pres-
sure unit covers the full freq. range
of 30-20,000 c¢fs, complete with
cross-over unit, level control, etc.

£23.4.0
AUDIO & DO-IT-YOURSELF

accessories also available

MALVERN

Assembled models also available—prices on request.
Deferred terms available over £10. Free Delivery U.K.

COTSWOLD

| Plessesendme FREE CATALOGUE (Yes/No—— |

i Full details of model(s) ln A T B L T n 0
: o : Dept. P.W.2, GLOUCESTER, ENGLAND
I ADDRESS i A member of the Daystrom Group, manufacturers of the
I pw2_ 1 WORLD'S LARGEST-SELLING ELECTRONIC KITS
e e e e | e T
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HARVERSON’S F.M. TUNER Mk.!

quency coverage 88-
100 Mo/s. ® OA81 *
balanced diode output. @ Two LF. atagea and
discriminator. @ Attractlve maroon and goid
dial (7 x 3in. glass). @ B8elf powcred, using &
good quulity mains transformer aud vaive rectifier.
@ Valves used ECC85, two EF80s, and EZ80
(roctifier). @ Fully drilled chassis. & B8ize of
compieted tuner 8 x 6 x 5kin. @ Al parts sold
separately.  £5.19.6, plus &/6 P.P. and ins.
Circuit diagram and llustratlons 1/6 Post free.
Mark II Version as above but complete with
magic cye, front panel and brackets. £8.12.8.
P. & P. 8/6.

Mark III Version as Mark I but with output stage
(ECLS2) and tone control. £7.7.0. P. & P. §/6.
Handsome Metal Cabinets, Choice of Grey, Black
or Green. To fit Mark 1, 25/-, P. & . 2/6. To
At Mark T1, 17/6, P. & P. 2/6.

6 TRANSISTOR AND
DIODE SUPERHET

A first-class 2 waveband
transistor superhet in kit
form. @ Printed ciroult
panel (size 8} x 23in) @ 3
pre-aligned, I.F. transformers.
@® High-gain Ferrite rod
acrial. @ First-grade G.E.O.
translstors. @ Car aerial
windlng. @ I'ush-pull out-
put. @ All parts supplied
with almple instructions.

All parts sold separately,
onLY £4.5.0 "5

2{in. 35 obms speaker, 10/8;
3%in. 35 ohms epeaker, 16/6;
35 ohms bin. P.M., 18/8;
7 x 4in. 36 ohms speaker,
21)-. P. & P. 1/6 per speaker,

Portable CABINET
8ize approx. 9% x 6% x

Sultablc for above uslug
speaker. 25/, P. & P.

3iin.
3io.
2f-.

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

8 LF. tramsformers, one oscillator coil, one driver
transformer and wound Ferrite aerial {(med., long
and aerial coupling), 28/6 complete, post 1/-
6 translstor printed circult, board to match, 8/6,
post 9d. _Clrcuit diagram 1/8 extra.

QUALITY RECORD PLAYER
AMPLIFIER

A top-quality record pilayer amplifier. This
amplifier (which is used in a 20 gn. record player)
employs ECC83, EL84, EZS0 valves. Bass, trcble
and volume. Onjoff controls.

PRICE 69/6 P. & P. 3/6
DITTO. Mounted on board with output trans-
former and B8}in. speaker.

Complete at 8976, P. & P. 4/6

TRANSISTORS
GET15 (Matched Pair) 15/-
oc71 .. .. b= PXAL0L a/6
ocn2 |, .. 68/ XA10% 8/8
oc . N6/ V15/10p .. 12/8
8at of Mullard 6 transistors 2b/-. Set of G.E.C.

1,874; 2873, 8, Slor GETI14, 20/-. All Post Free.

10/14 WATT HI-FI AMPLIFIER KIT
A stylishly finished monaural
amplifier with an output of 14 watts
from ¢ KLS48 in push-pull. Super
reproduction of both music and
speech, with negligible hum.
Beparate inputs for mike and gram
allow records and announcements
to Iollow each other. Fuily
shronded uitra output transformer
to muteb 3-15 speaker) and 2 inde-
pendent volume controls, aud
separatc bass and treble controls
are provided giving good lift and
cut.  Vaive lne-up 2 ELS84s,
ECC88, EI's6 and EZ80 rectifier.
Bimple Instruction booklet 1/6.
(Frce with parts.)

All parts sold separately.

ONLY £6.19.6 P.&P.6/8.

STEREO AMPLIFIER
Bargain Offer

Y 4 watts per channel.
v Full tone and volume
controls.
+ Complete with
sockets, eto.
89/6
T. & P. 2/8.

AMPLIFIER ON PRINTED CIRCUIT
BOARD

Two valve. UYB5 ULS4
0.P. trans., use with 80 volt
tap off motor. 38/6.

P.P. 2/6 on above. Dropper
;es. for filaments if required,
8.S.R. AUTO UNITS
180 v. Buitable for use with
above. (Blightly soiled.) £5.5.0.
P, & P. 5/

LARGE CABINET  Suitable for above two items. Complete
with 3 obm 8peaker. £3.9.8. Carr. 5/-.

Superior CABINET Similar to above to take 8 x 5in. speaker, with
motor board, will acconunodate B8R UAl4 or UA16. £3.9.6. cCarr. 5/6.
Ypeaker 15/~ extra. P. & P. 1/8 extra.

RECORDING TAPE
P.V.C. base, full irequency
L.P. tape. 7in., 1800ft. (nor-
mally  50/-) 27/8; biin,

BRAND NEW
3 OHM LOUDSPEAKERS
2}in. 12/8; 5in. 12/6; 6}in. 15/-; 10in. 21/-

12in. 27/6. Goodwmans 5in, tweeter  10/6 § 1,200ft. (normally 35/-), 18/9.
E.M.1. 2}in. tweeter _, . .. 10/8) F- & P. 1/- per spool. Ideal
Goodnans 8in. x 5in. middle rogister 0 for 2 or 4 track recorders.
speaker .. .. .. .. .. 10/6f° APE DECKS
Goodmans 10in. x Ain. . .. 22/6 E%PEMDESKS
E.M.I. 134in. x Bin. high flux . 8218 .S.R. Monardeck

(Bingle speed) 31In. per sec.,
simpie control, uses 5%in.
spools, £6.15.0, plus 5/8 carr.
and ins, (Tapes extra on both).
COLLARO STUDIO DECK
£10.10.0, gluq 5/6 carr. and ins.
RECORD PLAYER
AMPLIFIER

2 watt output. Ready built
with valves and 6}in. speaker,
tone and volume coutrols,
Mounted on panel 13 x 7.

75!- r.&p 2

Rola Celestion approx. 9in. x 6in.
middie register apeaker ..
Also 15 ohm 12in., 30/-
P. & P. 1/6 per Speaker.

4-SPEED PLAYER UNIT
BARGAINS

SINGLE PLAYERS
£3.16.0. Carriage 3/6.

AUTO CHANGERS
B.B.R. UAl4i, £6.19.4. Latest B.S.R.
UAI®, £7.19.8. Latest Garrard “Auto-
8ihin™ £7.15.0. Carr. 5/- on each.

SPECIAL OFFERS!

GORLER F.M. TUNER HEADS. 10.7 Mc/s L.F., 15/-, plus 1/9 P. & P.
(ECUSS valve 8/6 extra).
ELECTROSTATIC H.F. TWEETERS.
2/8 each, plus 9d. P. & P.

MIDGET 2 GANG CONDENSERS, Capacity 195 and 100 pF. Polystyrene
case with bullt in triinmers. Bize  x § x §in. Not used but removed irom
P/C Boarda. Two for 8-, Pius 1- P. & P,

ACOS CRYSTAL MIKES. Hi-imp., 18/6. P. & P. 116,

TRANSISTOR DRIVER and O/P TRANSFORMERS. (Tapped 3 ohms
and 15 ohme outhut), plus 4 suitable Transistors giving approx. 1 watt
output. 30/-. P. & P
MAINS TRANSFORMERS. Tapped Primary. § wave or RBridge Rectifier.
Secondary 250 v. at 76 mA 6.3 volts at 2 amps. 7/6 each. P. & P. 3j-.
3 PUSH-BUTTON TRANSISTOR SWITCH. D.P.—D.T. Each 8witch
5/6 and 1/- P. & P.

10/8

TU/12,

Type LS.H. 75. Size 3 x 3in.,

5.

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker.
Brand new and wunused.
Complete with £CC84 and
PCF80 valves. 34-38 Me/s
L.F. Biscults for Channels
1to5and 8 and 9. Circuit

diagram suppliad.
ONLY 25/- each. P.P. 2/6.

F.M. TUNER
HEAD

A permeability tuned tuner
head by & famous mnaker,
aupplied without valve
{ECC85) and drum and
spindle, 18/6,plus 1/9 P. &
P, Valve 8/6 extra. Drum
and splndle 3/6 extra.

E.M.1. 4-speed
Player and P.U.
FURTHER HUGE
PURCHASE enables us to
offer these at 69/6, P. &

P. 4/6.

Heavy 8iin. metal turn-
table. Low flutter per-
formance 200/260V shaded
motor with tap at 45V for
amplifier valve fllament if
required. Turngver LP/78
head.

GOOD
COMPANION
RECEIVERS
SPECIAL OFFER FOR
ONE MONTH ONLY!
Easy to build, using 6
super translstors and 2
diodes 750 M/W output,
full medium and long wave

coverage, printed circuit,
bin. speaker, prealigned
IFTB & OSC. Very fine

tuning, ferrite aerial with
car aerial socket, attractive
2-colous cabinet. 8imple to
follow instructions with
circuit, everything com-
plete (less P.P.9 battery).
Btandard version £6.18.8
De lnxe version £7.19.6
(P. & P. 3/6 extra either
type).

LOUDSPEAKER
SILKS

64in. wide

Heavily woven in lvory and
gold. Originally 35/- per
var. length.

OUR BI'RCIAL PRICE
13/8 per yard length.
P. & P. 1/6. Also Red
Rexine, Dark Grey and
Oatmaal fabrice for cabinet
covering, 54ln. wide, 13/6
per yard length. P. & P. 1/6.

BARGAIN OFFER!

TELEFUNKEN HI-FI STEREQ AMPLIFIER.
A.C. input,
8ize 12 x 9 x
instructions.

£5.19.6 Carr. 5/-.

Also Model S82,
control.. £6.18.6.

110/250 v.
b watt undistorted oulput (16 watte nominai)
2n. Weight 9 ib. Complete with spec. and

Rimilar specification but with balance
Carr. 5/-

Open all day Saturday.

HARVERSON SURPLUS CO. LTD.

170 BIGH ST., MERTON, S8.¥W.19. CHErrywood 3985/6
Early closing Wed., | p.m.

A few minutes from South Wimbiedon Tube Station.

‘Please Note: P. & P. charges quoted apply to U.K. only.
charged extra.

P. & P. on overseas orders
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i 2 - >
! Complete FM (V.H.F.) AM BRAND NEW AM/FM (V.H.F.) RADIOGRAM
L) LY (TR CHASSIS AT £14.0.0° (Carriage Paid)
1 Brand new set, in supcrl walnut cabinet
1 (size 19 x 8} x 14{in. bigh). Covering
£0-100 Mc/s. 16-49 Al, and 200-300 M,
4 Mains trans, 200250 v. with 2 tappings,
) Ferrite rod acrial for A.M. Controls:
1 volume on’‘of, tone tunibg, wichange.
1 Gram and ext, speaker position provided.
1 Valves 12A4T7, 12AHS8, 6BJ6, EABCs0,
1 6BWS and metal rectifier. Fully guaran-
1 teed, Today’s Value, £20.
} TAPE TOP QUALITY BOXED, 51in.—S50ft. 15/-; 1,200ft., 17/6;
§ 7in.—1,2001t., 17/6: 1.800ft.. 26/8 (all plua 1/6 post. 2/- for 2).
1
: THE “MILAN”
G-TRANSISTOR AND A.C. ONLY. Chassis eize 15 » 6, » o}in. high, New manufacture., Dial
144 x 4in, in 2 colours, predominantly gold.
DIODE PORTABLE Pick-up, Ext, 9peaker. Ae., E., and Dipole 3ockets, Five push buttons—
COMPLETE KIT FOR ONLY OFF L.W. M.W,, .M. and Gram, Aligned and tested. O.F'. Transformer.
N o I2 6 . “Tone Control. 1000-1900 M.; 200-300 M.; 88-98 Mc/s. Vaives EZ80 rect.;
. . (poat, 3/6) ECHBI, EF8%, EABC20, EL84, ECC85. a e
N Bpeaker and Cabinet to fit chassis (table model). 4%/ (post 4/-).
i Caas ol goutput JEerit Mrad 9 x fin. BELLIPTICAL SPEAKER, 20/-, to purchasers of this chassis.
:'e:;a i w’” zlellnaco%rl:zte andO:g!ra.tcs T I TERMS: (Chagsis) £ down amd 5 wonthiy payments of £2,
circuit board ¥ x 23in, All holes drilled and compnnent positions marked. S [esp BIEI (7 Wik B0 Rt Uil Carmrbdiom B
Instructions 2/6 ior 16 p. (refunded on purchase of kit). size 9 x 32 x 7in. .
s x 2%in. I"]".M. high quality speaker. Attractive Venaiy cm'e“ra:icabine‘, “SCALA’” 6-TRANSISTOR and DIODE KIT
wo tone. Two batteries 5/68 the pair (Ever Readv 126). Mullard trapsis- -
tors OC44, 2 X UC45, OCRID. and 2 x OUsl. Top urad‘p Weymouth l'ANTASTlc VALUE
Radio coile and transforiners. Aligninent service if reqaired 17/6 (inc.
post). Write for list of prices. Al parts suppiied separatery. Buin in £6.5.o (Post 3/-)
two hours. .
- X uses P.P.t Battery
BUILD YOUR OWN RECORD PLAYER All Brand New Parts—uttmctiv;icagl‘n;'.
H H —choice of f colours: 8§ x 2 x 5}in. high.
o0 P"ce. £12 carr. Pald Fgrrite aerial, printed circuit, good
Fully built 2-vaive amplifier styling, 87w, speaker, fully tunable L.W.
R.8.R. 4-8p. autocbanger, case 17 x 153 x Rjin. Assembled in 13 mins. and M.W., 400 M.W. push-pull output.
Similar cabinet for tape recorder with plain Loaid only £3, carr, paid. All parts supplivd separatcly. Write
‘Attractive colours. for I'rice List. Construction Book and
or with 3-valve amplifier 15/~ extra Circuit. 2/6 (refunded when kit purchased)
a of tudly buill at £8,17.8 Including battery.
AV@OMATXC RECORD CHANGERS—LATEST MUDEL.E.AI: i;Eé‘]a’)
CRYSTAL CARTRIDGE. Al 5/- extra carr. B3.R. U y .10.0.
Garrard Slimline, Mono £8. Sterco, £8.5.0. Motor Board for UAS, VA0, TH ls SUPERB SET fOI’ 510
. UAl4, Slimline, 5/« (post 1/6) or 3/6 post paid when purchased wi_'.h 6-transistor radio covered in sponge clean
Autochanger. Duracour fabric, in latest two-tone shades,
. M.W. and L.W. ferrite rod, provision for 1]
TELEFUNKEN STEREO AMPLIFIERS. 2 FCL82—2 x 2{ watts, 12 x :ar aerial, -JOOIOI"A” scale, “&th L’PQ b;t-
9 x 2in. pi keys, £7, post paid. Complete with power. - N ery giviny & ours use. eighs under | |
Y BRI LG, BTEED LU v pow 4 Ibs. With carrying handle. 12 xqi}in.lzi%h | |F_
q x'44in. at base tapering to Zin. at top. -
. SELF-POWERED VHF TUNER 'CHASSIS Brand new, fully guaranteed, £10. Carr. 1.’ |4
Covering 88-95 Mc/s. Mullard permea- paid. Worth £16. T i
akglity Tuner. Dims. 10} x 4} x 5in. high -
ECC85 and 3—EF91 and 2 diodes, Metas
Rectifier, Mains transformer. Fully wirea SUPERIOR GRAMOPHONE AMPLIFIER
-and - tested. Oniy £8.0.0. (carr. pi.). Valves UY83, UF%0 and ULS84. Mains trans. 200-240 a.c. Covered
8ome tarnished chassiz otherwise O.K. batfe 134 x 7lin, (H4in. speaker) or 11 x 7}in. (8 x 5in. speaker). 3 front
£6.10.0. controls, baes, treble, on-oft/vol. 74f= (post 1/-) either type. Rexine cabinet
.Vynaif Cabin«t inciuded. Room dipole 12/8, ieeder, 6d. yu. to tit, with carrying handle, and lid (detachable) 14in. or 12 x 84 x 5in.,
16/~ extra. a
PUSH-PULL GRAMOPHONF, AMPLIFTER. With 5in. SPEAKER Baffie 124 x 6in.
ANPLIFIER £5 5 0 RECL®2 and Rectitier, Tone and Volume. Onjoff switch. Useful for
g I 8tereo, 57/~ (vost 4i-)
*46/- Carr.)
Brand new 200 40 A.C. mains,
Bass, treble and vol. controis, SPEGIAL OFFER .-
With valves EZ80, ECCUX3 and PBrand new tape recorder, two-tone Leige case, “gold” trimmings. Magic
2.EL84 giving fuu'q w. Chassis eye. mopitor, ext. speaker sockets. With 53in. tape and mike. Fq iy
12 x 3} x 34in. With o.p. trane. guaranteed. Price usually 194 gns, Very high gain with low noise.
for 2-3 ohin speaker. Front panel Price £18, carr. paid.
(normally screwed to chassia) may be removed and used as “flying pancl.” T
- Bterea version 2 x 4 w, same price. COLLARO STUDIO TAPE TRANSCRIPTOR, 3 MOTORS, 3 SPEED.
— g 14, 3% and 74 LP.8. Pueh buttons, £10,17.8 (10/- carr.) inc. spool.
TAPE RECORDER AMPLIFIER
Type TR2. Fully built. high'zaln, low BATTERY ELIMINATOR
noise, printed circuit. Attractive grey For 4 Low Conswnption Valves (96 range). 00v. 15mA and l.4v. 125mA,
and gold rront pauel 14 x 1/ 45/- (216 post). 200-250v. A.C. Also for 250mA, 1.4v. and 9¢v. 15mA a
Heizht 3in. overali. Front to back same price. Two separate unite to replace existinz batterles.
S4in. Voi and onjoll teme. Mike, -
radiv. 1I0onitor and ext. speaker facks.
Vaives ECUS3, ECLKY, EZ80. Mains BATTERY RADIO
4 . trans. Ready to bolt to B.8.R. Deck. Valves DK96, DF96, DAF96. DL96. Two Short Wavebande 16 to 49 M
tomplete with ewitch water wired, and 25 to 75 M. Size 104 x 44 x 5in. £4.18.0, carr. paid. M.W. and 8.W.,
Our Price ONLY £6.2.8 (8/- Packing £b, carr. paid. :
. and Carr.). Bimilar model without, =
- magic eye. Trpe T.R.l, 3in. instead of 1}in., £5.16,0. (6/- Carr.). ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
Also available for Collaro Deck at-5/- extra.each model. . STATED. TESTED BEFORE DESPATCH. ) .
. Terms Available on Items over £5, Bend fid, (stamps wgl do) tlor 20- pag:
Transistor Set Battery Eliminator. Converts vour 6 tranaistor receiver mustraced. catalogue. Delivered by return., C.0.D. 2/- extra.
. t}.;) n:;lnu oper:tion.uWith tlex lead and battery charging attachment, ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS
‘or Miniatnre Sets, size 1] x 1 x §in. Price 18/3. For Larger Sets, 3 x 1§
T R GLADSTONE RADIO
6 L2 Y
NEW LOUDSPEAKER BARGAINS. Good Makes. SCALA”, CAMP RD., FARNEOROUGH, Hants.
2-3 ohms 13 x 8{in. 85/- (4/-); 7 x 4in. 14/8 (2/-); 61 x 4}in. 12/6 (2/-): i 2 \
& 10.x 6in. 25/- (3/-); 5in. 12/- (2]-); din. tweeter 7/8 (2/-); 7 x bin. 17/8 (2/); (Faznborough 3371) and st 247 New Road, Copuor. Portsmonth,
® 9 x Bin. 88/- (2/6); 8in. circ. 18/8 (2/6). Postal charges bracketed.' ' ~ FARNBOROUGH CLOBED SAT8.—FORTS8MOUTH WEDS&.
v g g e kgl
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TABLE MODEL
TRANSISTOR SET
£9.10.0 (carr. paid)

6 tranaistors and diode, 5In. circular
speaker, superhet circuit. Cabinet
13 x 7} x 44in,, battery included.
Fully tunable L.W. and M.W.
Polished walnut front.

MAINS OPERATED RADIO CHASSIS AND
AMPLIFIER OF FAMOUS MANUFACTURE

Chassis 10 X 8¢ x 4ln. front to back.
Vaives: UBC41, UCH41, UF89, UL84
with motal rectifier. 5in. speaker.
Ferrite rod aerial. Tone, vol. and
gram. position. Covers L. and M.
waves. Limited quantity at only 88
(5/- osrr.) compiete with small dial,
Unused and in working order.

TELEFUNKEN

German made F.M, front end, 22/8 (post 2/6), with EOCSS valve. Per-
meability tuned, 88-99 Mc/s. 4 x 1§ 2.2in. high plus valve 2in. Circuit 2/-,

MULLARD

Permeability tuned F.M. front end 82/6 (post 2/6), with EOC85.4 x 3 x 34in.
8895 Mc/a,

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER

For 3 obm speaker. 200mW outpnt suitable for intercoms. Portable
radlos, etc., with free instruction sheet and diagram. For mike or radio
input 4 x 1§ x 1. Printed circuit 47/6, post paid.

TRANSISTORS POST FREE

Bet of 8 Mullard transistors OC44, 2.0C48, OCS1D, 2-0C81 (matched) snd
OA70 dlode 30/-; set of G.C.E. transistore B74, 2-878, 3-82 or 83, 17/6.

PANEL OF 7 POTS
10 x 1jin.—4 x 1M and Mﬁ-&&&_&?
3 x OM, 4/- (Dost 1js), e et el ) (Ml Rt et

PERSPEX

124 x 9§ x {in. clear, §/-, Postage on one sheet 2/-, on {wo or more 3/~

TRANSISTOR COMPONENTS
M.W. and L.W. ferrite rod aerial, with oar coupling coil. For 208pF con-
denser, 8/-; Osc. coil; 1st, 2nd and 3rd LF.'s, all 5/8 ea.; Driver traus., 716;
min. 84mF 10v; 10mF 16v; 30mF 6v; ali 1/8 ea; Tunlng cond. 208mF
+ 176pF 8/8; post 9d. on all orders.

5 WATT AMPLIFIER
Our price ONLY 56/« (post 4/-); a few hundred only; valves EF9] and
EL84 with metal rectifier; 6 x 4 x 1{In. high (5in. over EL84). Mains
trans. and 0.p. with vol. and tone controls; on-off; co-ax input.

SPECIAL OFFER OF
RECORDER CABINET

Plain boards, polished walnut finish,
88 x 164 x 23in. high plug 8in. legs. Part
delivery charge of £1, as offered elsewhere =
at over €23, brand new. Fitted with 3
sliding doors.

reice £13

COMPONENTS FOR “P.W.” AMPLIFIER,
GENERATOR, ETC.

Tubular condensers 350v 0.01, 0.02, 0.06mFd, 6d. ea; 0.25 and 0.5mFd,
94, ea; Resistors iw 10% 6d. es, 20% 3d. ea: Contact rectifier 250v,
50mA, 6/6; 16-16ml'd Eiect. 500v, 3/6; D.P.S.T. toggle switch. 3/-;
High stab resistors 1/- ea; Valve holders B7U and B9a with akirt and
sereen. /- eai Co-ax socket 1/-; 1M and 25k pots with spindle 2/8 ea;
8K2, 8K4, and BKS5 mockets 3/- ea: ditto piugs 8/- ea; add postage.
Also many other items specified. 8.A.E. enquiries.

. TECHNICAL

. TRAINING

* in radio

v 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 _C. & G. Radio
and Amateurs’ Exam.
A P itti
TV Servicing Certificate ¢ mm"ﬁcenmsmmmg
.M.G. Certificates in
(R.T.E.B.) Radiotelegraphy

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
multi-tester.

Poask s Coupan T O DAY T ST SO

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

I INTERNATIONAL CORRESPONDENCE I
I SCHOOLS

(Dept. 171), Intertext House, Parkgate Road, l
I London, S.W.I1. |
: Please send book on :
I Name. Age
I (Block Letters Please) :
| Address 5, 1
! ]
I |
I Occupation, 2.63 l
e men om EED Smw WED EED Mme Sme EED Sme EED Sms G M Gmm PAN Sms @D AT

INTERNATIONAL CORRESPONDENCE SCHOOLS
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

% Full VHF Band (87-108 Mc/s and Medium
Band, 187-570M) + 7 Valves % 5Watts Output
% 15dB Negative Feedback * Separate
wide Tange Bass and Treble Controls %
2 Compensated Pick- up lnputs * Frequency
Response 30-22,000 % Tape
Record and Playback Facilmes %* Conti-
nemal Reception of Good Programme

Value % For 3, 74 and 15 ohm speakers.
Send S.A.E. for leaflet.

PRICE. £22.18.0 Carr, Free

COMPLETE RADIO
CHASSIS £5,19.6. post free

4 Mullard valves, 5in. speaker.

superh(‘l Circuit. BRAND NEW.

Size 9 x 6 x 5iin. high. Tested by us ready
tor use. 200/250 v. A.C.-D.C. Mains.

1llustrated with

tunable over
12-month Guar-
antee. Only £5.19.6 post free.

DE LUXE MODEL
illuminated diai.

as

1963 RADIOGRAM CHASSIS

THREE WAVEBANDS
8.W. 15 m.—é()m LATEST MULLARD
M. W,200 m.—: m. ECH81, EFx3, EBUBA,
LW, 800 m.— 00 m. hL84. EZ80.
12.month guarantee,
A:C. 200/250 v. 4-way Switch; Short- -Medium,
Long-Gram. A. . and Negative feedback,
3 ohm output, 5 watts. Chassis 13} = 53 x 2%in.
. Glasa dial, horizontal or vertical wording, size
' 10in, ‘xa 4%in. Aligned and calibrated. Lsolated

FIVE VALVES

£9.10.0 carr. & 1ns. 4/8

BARGAIN SALE PRICES

New Boxed VALVES 80-day Guarantee

0z4 5/~6K7G  §/- EABCS0 8/-|PCL82 10/-
1R5 8/-16K8G  b/-|EB91 4/-(PCL84 10/-
185 © 8/-18L6G 8/-1 EBC41 8/-[PL81 10/~
1T4 8/-|6N7M  B/~{EBCS1 | 8/-/PL83 8/~
2X2 2/-[6Q7G 8/-[EBFA0 ~ 9/-(PY80 -
384 71-|68NT b/~ ECH42 9/.[PY81 8/~
3v4 T-{AVEG 5/-|ECHSE1 9/-|PY82 7.
3Q5 7/-[6X4 5/-|[EF85 6/-(PY83 8/~
5U4 8/-|6 X5 8/-|EF38 8/-PQ25 e
5Y3 8/~12AT7 6/-|EL32 5/.|aP41 3/
574 9/-{12AU7 8/.|EL84 7/~'3P61 3/~
GACT 4/-1124X7  7/-[EY51 /-T2 7f-
6AM6  4/.12BH7 7/-IEY86 9/-[UBC41 8/
BATH 8/-|12K7 5/-|RZ10 /- UBCAL 9/
6BA6 Sl-[12K8  14/-|EZS0 7/-|UBFR8 9/.
GBES 6/~112Q7 5/-|EZR1 7/- UCHRY 9/-
8BW6  7/-25Y5G 9/~ EIl48 1/.MUCL82 10/~
6C4 5/-|33L6 9/-|H ABC8010/.| UCLS3 12/-
DA 5/-|35Z4 5/-[HVR2A 5/-|U¥F89 8-
8G6 4/-(807 5/-|KT33C 8/-UL41 8/-
6H8 3/-1954 2/-|KT76  8/-{UY4l 7/-
6J5 5/<|DAF96 B/-MUl4 7/-lUYE5 7/
6J6 5/~ DF96 8- PCC84  8/-UUD 9l
8J7G 8/-DK96 * 8/-/PCFB0 8/-VRI50 7/-
8K6 5/ 8/-'PCF82  8/-lW31 8/~

DL98

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 2|- each transformer.
STANDARD, 250-0-250. 80 mA, 6.3 v. 3.5 a.
Lapped 4 v. 4 a. Rectitier, 6.3

2 a. or 4 v. 2 a. 22/8, ditto, 350-0- 3.70 28/6
MINIATUR.E 200 v. 20 m4, A, 3 v. 1a 10/@
MIDGET, v 45 mA. 8.3 v. 2 15/6
SMALL, g 17/8
STD,, 5 178
HEATER TR,ANS. 6.3 518
Ditto, ta o 8/6
Ditto, sec. 6.3 v. 1o/8

GENERAL PURPOSE LOW VOLTAG! . 2 amp.
3, 4.5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v. 8
AUTO TRANSFORMER, 150 w.
0, 115, 200, 230, 250 v., 500 w. o
MULLARD 510" Mains transformer ..

30/-
PARMEKO MAINS TRANSFORMER. Made for

special contract. the rdtlm(s can eafely he
doubled, Guaranteed 2 years. Primary 0-110-
'210- 250 v. H.T. 300-0-300 v. 50 mA. L.T.

6.3 v, 1.8 amp. 8ize 4 X 3% x 3}lin. Weight 6lb
P st 276 1718
MAINS POWER PACK. Size ’H “x 4! % 4in.
with mains transformer, metal rectifier and
condensers to provide smoothed H.T, output
220 v. 43 mA. D.C., L.T. 6.3 v. 2 a. Centre
tapped. Already built on a strong metal chassis.
Brand New. Bargain. Post 2/6 ,, .. 20/6

INTERVALVE TRANSFORMERS 3:1 or 5:1, /-,
0.P. TRANSFORMERS. Heavy Duty 60 mA, 4/6.
Multiratio, 7/6. Multi-ratio heavy duty push pull
10 w.,, 15/6. Miniature, 334, etc., 5/9.

L.F. CHOKES 15/10H. 60/68 mA, 5/-; 10 H., 85 mA,
10/6; 10 H., 150 mA, 14/-.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v. 1} amp., 8/9: 2 a,, 11/3; 4 a., 17/6.
CHARGER TRANSFORMERS. Tapped input 200/
250 v. for charging at 2, 6 or 12 v., 1} ampa,, 15/6.
2 ampe,, 17/6; 4 amps., 22/8. Circuit included.
4 AMP CAR BATTERY CHARGER with amp.
weter Leads, Fuse Case, etc., for 6 v. or 12 v., 89/9,

C.R.T. BOOSTER TRANSFORMERS

for heater cathode short circuit,
tuhes with [ailing emission. Full
instructions supplied, mains mput.
’lvpc A optional 23% and .)() hOOst.
2v. v. or 6.3v. or 10.8v.

statL voltage reqitired. l’l{l(E 10I6.

LOUDSPEAKERS P.M. 3 OHM. 24, 3, 4in,, 19/8,
5in. Rola, 17/8; Bm. Plessey, 18/8; 7in, x 4ln. Ls
18/-; 6din. Rola, 18/6: 10 x fin. 27/6; 10in. Rola,
80/~; 4in. Tweeter, 25/-; 12in, R.A. 30/-,

13} x 8in., Double Cone E.M.I. 45/-,

STENTORIAN HF1012, 10in. 3to 15 ohms, 10 w. 85/-:
35 ohm, 7 x 4in., 25/ ; 5in., 22/6; 3}in., 18/6.

BAKER SELHURST
LOUDSPEAKERS

Details 3.4.E.
12in. Baker 15w. Stalwart
3 or 15 ohms, 45-13,000
c.p.s. .. ..  80f-
12in. Stereo, Foam Sus-
pension, 12w., 35-16,000
e.p-8. g £6.17.8
l’ln Baker Ultra Twelve,

.6, to 25 ke/s. £17.10. 0

3 Audmmum
Bass, 20 c.p.s. to
Details  and
plane B.A.E.

TWIN GANG TUNING CONDENSERS. 385 pF,
miniature lin. X 1§in. X t§in., 10/-, 500pF Standard
with trimmers, 9/-; midget, 7/6; with trimmers, 8/-;
500pF slow motion tuning, standard or widget, 8/-
SMALL 3 gang 500 pF, 17/-. SINGLE 365 pF, 7/8.
SINGLE 25 pF, 50 pF, 75 pF, 100 p¥, 160 pF, 5/6.
8olid dielectric 100, 300, 500 pF, 3/6.
CONDENSERS. New stock. 0.001 mid. 7 kV.
T.C.C., 5/8; Ditto, 20 kV, 9/8; 0.1 mfd,, 7 kV, 9/8.
Tubular 500 v. 0.001 to 0.05 mid., 98d.. 0.1. 1/-;
0.25, 1/8: 0.5/500 v., 1/8; 0.1/350 v., 9d.; 0.1/2,000 v,
0.1/1,000 v., 1/9; 0.1 mfd., 2,000 volts, 3/6.
SERAMIC CONDS. 500 v. 0.4 pF to 0.01 mfd., 94,
SILVER MICA CONDENSERS, 10% & pF to 500 pF
8d.; 600 pr to 3,000 pF. 1/, Close tolerance
(+1 pF) 2.2 pF to 47 pF, 14-. Ditto 1% 50 pF
to 815 pl, 1/-; 1.000 pF to 5 000 pF, 1/9.

cls, 51§
Enclosure

465 ke/s SIGNAL  GENERATOR
Price 15/-. Uses B.F.O. Unit, ZA 30038
ready made with valve 185. POCKET
SIZE 2} x 44 x lin. One resistor to
4 change, full 1nst,ructlons supplied.
Battery8/6extra. 69V 13 V. Details S.A.E.

WAVECHANGE SWITCHES

8 p. d-way 2 wafer long epindle Q .. 8/8
2 p. 2-way, or 2 p. 6-way long splndle .o a/6
4 p. 2-way or 4 p. 3-wav long spindle .. 3/6
3 p. 4-way, or 1 p. 12-way long spindle .. 88
Waveehange '‘MAKITS”, Wafers avail-
able: 1 p, 12 way, 2 p., 6 way, 3 p. 4 way.

4 p. 3 way, 6 p. 2 way, 'l wafer switch, 8/6;
2 wafer switch, 12/6; 3 wafer switch. 16/=
additional Wafers up to 12, 3/8 each extra.

Toggle Switches.  s.D. -4 . H
LYy B OB Ermgh E1f dp.d.t. 4j-. Rotary s.D.. 3/6; d.p.. 4/6.
ist S.A. CRYSTAL MIKE INSERT, 6/8
BOOKSI'S,'SAE' . Size 1 x 1%in., or Lyin. dia. .
4(‘{1{"0“1(‘5(!0.!; G{-n’nnn;;xm Di60ldes 3/ ACOS \llC. 60, insert 1tin. dia..... ..8/8
o * Radio Valve Data, 6/-. =
High Fidelity Speaker Enelosure, 5/-, ACOS 39-1 DE LUXE STHCK MIKE 35/-
h‘l]l\e and TV Tube Equivalents, §/6. TSL QUALITY STICK MIKE...... 26/-
o ';a“'ﬁ\ﬁ,'ﬂﬂ'““,.’f.‘s?ﬁ,s Valveholders. Pax. int. oct.. 4d. EA50,
‘aive Guide. "Books 1. 2, 3 6d. BI2A, CRT, 1/3. Engl. and Amer. 4,
or 4, 5/- each snéi 2d Z pisr(l] 1/B-:IGMOB%IADEB%GM%Z§: aﬁr:id
Transistor Superhet Receivers, 7/6. int. oct.. -3 . . . . 3
Practical Radio Inside Out, 3;3- B7G with can, 1/6, B9A with can, 1/9.
Master Colour Code Chart, 1/8. Ceramic EFS50, B7G. B9A. int. oct.. 1/~
Transistor Controlled Modeis, 7/6. || B7G. BY9A cans, 1/- each.

LF. TRANSFORMERS 7/8 pair
465 K/s Slug Tuning Miniature Can, 2 x § x Zin.
High Q and good bandwidth. Data sheets.

NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR  TUBULAR CAN TYPES
1/3a0V 2/~ 50/350V 5/61 16/450V 5/~
2/350V  2[3 190/25v 3| 32/350V 4/-
41450V 28 ol 31| 471850V 6/6
8/450V . 2/3 3 “| 1007270V 5/6
16450V 8). 50012V 8=l 5,000/6V 6~
sajsoy jg 10NV B2y usasey ol
a5/25V  1/p B+8/450V  3/6 e -
36/50V 2~ 54161450V 39| 2+ 3 390V
60/28V  2/- 18+16/450V 4/3| 641 120/350V 11/6
"BO/BOV  3/- 324 32/350V 4/6] 1004 200/275V 12/8

4 TRANSISTOR PUSH-PULL AUDIO
sizes x 13x1.  AMPLIFIER

A ready built miniature push-pull amplifier with
input and output transformers, 4 transistors.
Ideal for use with record players, intercoms,
BABY ALARMS, etc. Complete wlth fuli

instructions and circul
Price 526 ov. Batt. 273, 24in. Speaicer 15/-

Quality 2-Stage HI-FI AMPLIFIFR
A.C. only, 200-250 v. Valves ECL86 and
EZ80. 3 watt quality output. Mullard
tone circuits, bass boost, treble and
volume controls. Separate engraved
front panel with de-luxe finish. Heavy
duty output transformer 3 ohm.
Quality mains transformer, Stove
enamelled chassis size 6in, x 5in, x 3in, .

Bargain Price £4.10.0. Circuit supplied.

NEW COMPONENT LIST 1

THE ORIGINAL

RADIO COMPONENT

Our written zuarantee with eu,ry purchase.

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

h
80 .2ir COAX

Linear of Log Tracks. geml-;h:i spaced  {in.

Long spindles. Midget | 8tranded core.

5 K ohms to 2 Meg. | 40 ¥de 17/8 6d.yd.

L8, 3/~ D.P, 4/8;|p 0 yds. 23/-

b ) D /8; Fringe Quality 1
8tereo L/310/6; D.P.14/6 Air spacea 17-yd.

TELESCOPIE CHROME AERIALS. 13in. extending

, 8/6 ea. Coax Adaptor Plug, 1/0 extra.
TRIPLEXERS Bands I, II, 111 12/8
COAX PLUG .. 1/~ LEAD SOCKET . 2/
PANEL SOCOKETS 1/- OUTLET BOXES 4/

BALANCED TWIN PEEDER yd. 6d. 80 or 300 ohms,

’
“6 4 1” TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT
First class components to make a 6
transistor 2 wave band superhet chassis,
Ideal for portable or table radio. All
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit, 8kin, x 2Mn,, but EXCLUDING
speaker and cabinet, Simple instruc-
tions 1/8 (Free wit.h 1t),

Speakers, 35 ohm., 7 xAln.Zﬁ/-M5o
51n 22/6, 3tin. 19/6.

DITTO SCREENED per yd. 1/6. 80 ohms ouly.
‘Wirewound Ext. Speaker Control, 100 8/-, 250 §/86.
WIRE-WOUND POTS, 8 WATT Pre-set Min.
v Tnm. All values to 10 ohms to 25 K., 8/. el
30 K., 50 K. 4/-, {Carbon 8¢ K., to 2meg, 8/
WIRE.-WOUND 4 WATT Pots. Long spmdle
Value, 50 ohme to 50 K., 6/8; 100 K.. 7/8,
PHILIPS TRIMMERS., 010 pF, 3-30 pF, 1/,
TRIMMERS, Ceramic. 30, 50, 70 pF, 8d.; 100 pF,
150 pF, 1/8; 250 pF, 1/8; 500 p¥, 750 pF, 1/9.
TV sto. TRIMMER, 1000 pF, with knobs. 2/-,
ESISTORS. Prelernd values. 10 ohms to 10 meg.,
i . 4d.; § w i 1w, 8d.; 14 w, 84,52 w, 1/-,
Hllh Suhﬂhy. i w.. 1%, 2[-. Preferred valves
1003 to 10 meg. Ditto 5%, 100 to 22 meg., Hd.

BULGIN PLUGS AND SOCKETS.
P74, 2-pin, 4/8; P73, 8-pin, 4/6; P194, 6-pin, 5/6.
JACKES.
4/3. Grundig type, 8 pin, 1/8. Grundig lead jack, 3/6,
JACK PLUGS, English, 3/-; Bcreened, 4/-; Grundig,
3 pin, 8/6.

ALADDIN FORMERS and coree, $in., 8d.; ¥in. 10d.
0.31n. FORMERS 5937 or 8 cans TV1 or 2, {in.
8q. x 2¢in. or {in. 8q. x 1{in,, 2/- with cores.

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

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

ANTEX SUB-MIN IRON 16w. 200 or 240 v., 28/6.
BENCH STAND for above, 12/6,

Non-reversible

English open circuit, 2/8, Closed oircuit,

5 watt 143

10watt 4 WIRE-WOUND nEsmsmors L
10 chms~—10,000 ohma

15 watt /-

125K to 47K 10w, 8/-

AMERICAN “BRAND FIVE"
PLASTIC RECORDING TAPE

Double Play 7in. reel, 2,400it. 80/- | Spare
5in. reel, 1,200{t. 87/6

JASON FM TUNER COIL SET
29/-. H.F. coil, aerial coll, oscillator
coll, two i.f. transformers 10,7 Mc/s
detector transformer and heater choke.
Circuit and component book uslng four
6AMSE, 2/6. Complete Jason FMT1
Kit. Jason chassis with calibrated dial,
components and 4 valves, £6.5.0,
Model FMT2 with new shelfl cabinet,

.5.

Long Play 7in. reel, 1,8001t. 35/~
54in. reel, 1,2001t, 23/6

Sin. reel, 8001t.  18/6

7in. reel, 1,2001t. 25/-
Sin. reel, 600ft. 16/- | 7in. 2/@

Standard

MAINS DROPPERS. Midget adjustable sliders,
0.8A, 1,000 ohms,
0.154, 1,500 ohms, Bf-; 0.1A, 2,000 ohms, §/-,
MIKE TRANSFORMER. 50-1, 3/9,

P V.C. Covered Wire, single or stranded, 24, yd.

5/-; 0.2A, 1,200 ohms, §/-;

“Instant” RBulk Tape FEraser and
Head Defluxer, 200/250 v. A.C., 27/8.
Leaflet with full detalls. S.A.E.

CRYSTAL SET BOOKLET,

SPEAKER FRET. Gold cloth, 17 x 25in,,
35in., 10/-. Tygan, various colours, §2in. wide from
10/« ft.:
Expanded Mctal, Gold, 12 x 12in., 6/-,

1 or 2 mm., 2d.; 4 mm, 3d.; 6 mm, 54, yd.
5f-; 26 x

26in. wide, irom B/~ ft. Bamples, B.A.E.

1/-.
CRYSTAL DIODE G.E.C,, 8-, GEX84, 4/-, OASL, 8/-,
HIGH RESISTANCE PHONES. 4.000 obms, 15/- ne,
SWITCH CLEANER. Fluid squirt epout, 4/6 tin.

HIGH GAlN TV]P&H;,—A\IPLI}JI;RG
Tunable channels 1 to 5. Gain 18dB,

makes available, S.A.E, with all enquiries

TELEVISION REPLACEMENTS

Line Output Transformers
from 45/- each, NEW Stock
and other timebase components, Most

ECC84 valve., Kit price 29/@ or 49/6
with power pack. Detalls 6d. (PCCB84
valves if preferred.)
BAND 111 L.T.A.—Same_bprices.
Tunable channels 8 to 13. Gain 17dB.
Circuit and Coils only, 9/6.

1/16in. Paxolin Panels, 10 x 8in., 2/-,
Mlnnture Contact €ooled Rectifiers,
250V mA., 7/6, 250V 60mA, 8/6;

A, 9/6. . 21/-; 300mA, 27/8.
T\’ etc.. Silicon bub-Mln. Reetifier, 125V,
300mA, 8/8; 250V, 300mA, 14/6.
Selenium Rect,, 300V-85mA, 5/-.
Coils Wearite *P" type, 3/- each.
Osmor Midget “Q" type, adj. dust _core,
from 4/- each. All ranges. List 5.A.E.
Teietron D.W.R. L. and Med. T.R.F.
with reaction. 4/-. Med. wave D.R., 3/8.
Ferrite Aerials, M., 8/9; M. and L., 12/8.
Osmor Ferrite Rod Aeria!s. L. and M.
for transistor circuits, 10/~ each.
Ferrite Rods, 8 x {in., 3/-,
H.F. Chokes, 2/6. Osmor QCl, /9.
T.R.F. Colls, A/HF, 7/ Dair. HBAX,
Repanco DRR2, 4/-. DRXI, 2/6.
Radto Serewdriver, 5in., Gd
Neon Mains Tester Screwdriver,
Solder Radtograde, 4d. yd., tlb.

3=

5/
6/-.

Biack Crachle Paint. Air drying, 3/-

tin.

Aluminium Chassts, 18 s,.w.g. Plain
undril sides, riveted corners,
lattice fixing holes, 2¢in. sides, 7 x 4in.
4/8: 9 x Tin., 5/8: 11 x 7in., 6/9; 13 x 9in.
8/6: 14 x 1lin., 10/8; 16 x 14in,, 12/6:
Aluminium Paneis, 18 s.w.g.. 12 x 12in.
4/8: 14 x 9in., 4/-; 12 x 8in., 3/-; 10 x Tin.,
2/3; 8 x 6in,, 2/-. .

WEYRAD

COILS AND TRANSFORMERS FOR
22WAVLE  TRANSISTOR SUPER-
HETS WITH PRINTED CIRCUIT
AND FERRITE ROD AERIAL
Long and Mediuin Wave Aerlal—RA2W
On 6in. rod, ZOBDF tuning, with car
aerial couglin 01l
Osc. Coil 50[1AC 176DF tuning. 5/4
1st and 2nd 1.F, Trans.—P50/2CC, 470kcls
11/161n. dia. by §in
3rd LF. Trans —PSOISCC.
Spare Core
Driver Transformer—LFDTai.
Wavechange Slide Switch.
Printed Circnit—PCAl. Size 2! x Biin.
Ready drilled, and primed. /6
Volume Control, KDP
35 ohm Speakers, aun 19/6, Sln., 22/6‘
X 4in,, 25/-,

ed. each
9/6

24 k 1xed Resistors. 10/8

16 Fixed Condensers. 21/-

Tuning Gang with t,rlmmers. 10/6

6 Mullard Transistors and diode. 42/6

Constructor's Booklet.

S0OMW 3 OHM MOD[FICAT]()N
KIT 12/~

NEW MUL LARD TR ANSIST()I{S
OCT1 6/-, OC72 7/6, OC81D 7/8, OCB1 7/8,
0C44 8/9, 0C45 8/9, OC171 10/8, AF1179/8

Suab Mintature Condensers. 0.1 mFd,
30v. 1/8. 1,2,4,5, 8, 16,25, 30, 50, 100 m Fd.
15 volt 2/6 ea. Transistor Holders 1/3.

Bll( Pocket 2 M.W.
L.W Radlo Kit,
Mlniature earpiece. 7/6. Batt. 2/3,
Circuit detalls, etc. 8.A.E.

Transistor.

MONARCH RECORD PLAYER

Kit with ready built amplifier, speaker

5/ . I

and cabinet.
carr, and ins.

0.0

Garrarddeluxeauto-playerkit

£12.19.6 Oam, and ims O

GARRARD QUALITY AUTO-
CHANGER, 4-speed, with plug-in
xXtal head. Ready built 2-valve
amplifier. Loudspeaker and contem-
vorary styled Portable Player Case.

All items guaranteed to fit together
perfectly, can be assembled in thirty
minutes, full instructions suppiied.

MAGNAVOX—COLLARO 4 lBu J
Btereo/Monaural Antoohmnt. h-
mond Stylus and Record Cleanin:

attachment oo . .. 28100
4 Speed Autochanger, B.A.R., U.A.14  £7.10.0
B.8.R., U.A.1¢ Stereo/Mono .. . 2850
Garrard Autoslim Chapger .. . 27.10.8
4 SPEED SINGLE PLAYERS:

E.M.]. with auto stop .o . 8850

E.M.1 with separate pick-up . 8308
Amplifier player cabinets 00 00 70/-
2-valve amplifier and 84in. speaker ., 95/=

erad ond lested ready for use with abovs,
styli from /=
Replscement Xtals from 21/-; Stereo trom 85/~

SINGLE PLAYER KITS
£8.15.0 vost 4s.

With ready-built, 2 stage. 3 watts out-
put amplifier. High flux 5in. speaker.
Handsome portable case 13 x 10§ x 7Hn
Collaro 4-speed junior motor. LP/Si
.xtal piek-up for 7, 10, and lzln.
‘records,

FEW ONLY KITS A8 ABOVE

but with 3-speed B.S.R. Motor

7.15.0 s

(Post 4/6)

CABY MULTIMETER
Moving-coil Modet M.I. 54 [=
Measures D.C. or A.C.6 v., 30 v, 120 v.
600 200 30 mA, 300

COMPONENT SHOP

SPECIALISTS

Post 1j-. unless otherwise stated.

c.0.0. 2/~

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO 1665

(Ezport 1 Send remitl
and'extra postage).

v., 1 v. D.C. ) mA,
Ohms 0-100K. Leaflet 8.A.E.
AllDE‘\'TE Transistor Transformers

e D3035, 7.3 CT: Push-Pull to 3 obms
for 0C72. etc.. 1 x ¢ x fin. 9
Type D3034, 1.75 : ICT. Push-Pull Driver
for 0072. etc., 1 x 1 x o, 0/@

Type D3068, 11.5 : 1 Output to 3 ohms for
OC72, etc., 1 x ¥ x #in. 0/8
Dig7. 18.2 ; 1 Output to 3 ohms for

+ x tin. 18/«

Ty,
0C72, ete.. b X
Driver Transformer, 10/

Type D239, 4.5 : 1
Type D240, 8.5 : 1 Driver Transformer, 10/~

ARDENTE TRANSISTOR CONTROLS

5K or 1MQ switched, dia. 0.8in.. 5/3
Type VC1760, 5K with switch, dia. 0.7in., 10/8
Deaf aid earpiece xtal or magnetic. 7/6
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A NEW-PRACTICAL WAY
of UNDERSTAND/ING

Radio - Television - Electronics

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

F”B...Your Career...Your Own Business...An Absorbing Hobby

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

You learn by building actual equipment with the big kits of components which we send you. You advance by
simplesteps, performing a whole series of interesting and instructive experiments—with no complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

RADIOSTRUCTOR et

LEADS THE WORLD [ |

| To RADIOSTRUCTOR (Dept. G82)
[ READING, BERKS.
I Please send brochure, without obligation, to:

IN‘E'LECTR’ON'ICS TRAINING e

(We do not employ representatives)
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=  Editorial and Advertisement
Offices:
PRACTICAL WIRELESS

George Newnes Ltd., Tower House,
Southampton Street, W.C.2.

© George Newnes Ltd., 1963

Phone: Temple Bar 4363

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

SUBSCRIPTION RATES
including postage for one year

Inland - -~ — ~ £1.9.0 per annum
Abroad = - = = £].7.6 per annum
Canada - - - = £1.5.0 per annum
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Trade News oo . 945

Club News a00 .. 946
Letters to the Editor ... .. 949

The Editor will be pleased to consider
articles of a practical nature. Such
articles should be written on one side
of the paper only, and should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for manuscripts, every
effort will be made to return them if a
stamped and addressed envelope is
enclosed. All correspondence intended
for the Editor should be addressed;
The  FEditor, PRACTICAL
George Newnes, Ltd.. Tower Hous
Southampton  Street, ~London. .C.2.
Ouwing to the rapid progress in the
deswna of wireless apparatus to
our eflorts to keep readers in touch
with the latest developments, we give
no warranty that apDaratus described
in our columns is not the subject of
letters patent.

Copyright ‘tn all drawings, photo-

aphs and articles published in

RACTICAL WIRELESS 15  specifically
reserved  throughout the couniries
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any u/ these_are therefore erpressiy
forbi PRACTICAL WXRELEss
tru:orpora.tes ““‘Amateur reless.”
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Off Beat

OME readers might feel that this month’s cover subject is a
little unusual. Without wishing to be facetious, we agree
that it strikes a somewhat unusual note and can, in fact,

be described as slightly off beat!

There must be many enterprising readers who have built up
similar unconventional pieces of equipment, for there is obviously
a limit (physically, at least!) to the number of radio sets one
can, or wishes to, build.

While the description of radio sets is one of the main features
of PracricAL WIRELESs constructional articles, we are fully
aware that the advanced constructor may well be satiated with
radio sets or has become capable of designing his own.

There is, of course, the associated audio field and it is our
policy to provide plenty of material of this kind. But although
there is a considerable range of designs to draw upon in radio
sets (from the transistor pocket receiver to the multi-stage
communications receiver) and a number of new circuit features
(such as reverberation—one system is described in this issue and
others will follow), it is, perhaps, on the *“electronics” side that
there is potentially the greatest scope.

So far as the home constructor is concerned, this potential is
still largely untapped, but can range from geiger heads to gime
mickry. Some of these gadgets, admittedly, may be of more
value as construction and design exercises, but many could have
very practical applications.

One of these is the metronome shown on the front cover and
described in this issue. Most people build or buy radio sets,
amplifiers and tape recorders largely for the reproduction of
music. And, due partly to the upsurge of interest in hi-fi, there
is a growing cuit of musical appreciation.

This is reflected in the returning to favour of the erstwhile
irreplaceabie piano and other instruments. And since many
readers of PRACTICAL WIRELESS are no doubt amateur musicians,
an electronic metronome is one useful way of combining
interests.

If you have constructed any practical “off beat” items you feel
would interest other readers, we would like to hear about them.

Last Chance

Just a final reminder that this is your last chance to obtain tickets
for the PRacTICAL WIRELESS Film Show which has been arranged
in collaboration with Mullard Ltd. and will be held at Caxton
Hall, Westminster, London, on February 1st, starting at 7.30 p.m.

Tickets for this show are free and may be obtained simply by
writing to us and enclosing a S.A.E.
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Our next issue dated March will be published on Fabruary Tth.
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NEWS AT HOME
AND ABROAD

Broadcast Receiving Licences

YHE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of October,
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.

Loondon 631,591
[-Iome Countles 583,634
Midland 424.544
North Eastern . 46,30
North Western.. 0o . .. 382114
Bouth Western. .. 344,362
Wales and Border Counties ~ 193,463

Tot,al Eng]and and Wales ., .. 3,008,019
Scotl 00 00 oo 317,318
Northern “Ireland .. 107.928

Grand Total oo 3,431,265

First UK Subsidiary of French Firm

THE largest group of electronics

companies in France. C.S.F.,
has recently opened its only
British subsidiary. C.S.F. United
Kingdom Ltd is designed to
extend C.S.F.’s trading interests
here on a long term basis.
Initially it will be buying every-
thing C.S.F. needs in the United
Kingdom and selling everything
the group makes.

Electrical Engineers Exhibition
1964

’J‘HE 1964 Elcctrical Engineers

Exhibition will be held at
Earl’'s Court from 18th—25th
March, 1964, The opening times

oo
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will be 10 a.m. to 7 p.m. daily
except Thursday March 19th
when it will be extended to 9 p.m.

For the first time overseas
manufacturers will be invited to
exhibit, and although a certain
amount of additional space has
been made available 1t s
anticipated that it will all be
taken before the end of 1963.

Acoustic Fault-finding Apparatus

NEW acoustic fault-finding

apparatus which incorporates
an AEIl- type BK24 ignitron is
now being used by the North
Western Electricity Board.

Previously a mechanical con-
tactor was used to discharge two
2:25uF capacitors, connected in
parallel and charged to 25kV,
into the faulty cable. This
method proved quite successful,
but the high-voltage contactor,
being very noisy, made detection
difficult when the fault was close

February, 1963

to the equipment. Furthermore,
approximately half of the stored
energy was dissipated at the con-
tacts and did not reach the fault.

By using an ignitron instead
of the contactor, both these dis-
advantages have been overcome,
The ignitron is an inherently
noiseless device and its character-
istics are such that the arc voltage
drop, and consequent energy loss,
is very small.

New Organisation Headquarters
in London

Vl‘HE wholly owned British

subsidiary of US General
Electric, International General
Electric Company of New York
Ltd., has announced the forma-
tion of an Industrial Electronics
Division to market many General
Electric  industrial  electronics
products in Europe.

International General Electric
Company of New York, Ltd. has

This photograph shows a high-power three-dimensional radar made by
C.S.F. of France, who have recently, opened their first London office.
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been marketing the products of
US General Electric in the
United Kingdom for many years.
The complexity of modern
industrial electronics equipment,
however, has led to the establish-
ment of this new organisation of
much broader scope and capa-
bility.

This new organisation will
have have headquarters in
London at 31 John Street, WCI,
and will establish additional
facilities in the United Kingdom
and on the Continent to meet
market requircments.

British Equipment at Milan,
Exhibition )

{JOLLOWING demonstrations
of electric equipment during
past months in Germany and
Switzerland, EMI Electronics Ltd.
exhibited equipment in Italy, at
the Automation and Instrumenta-
tion Exhibition held in Milan.

Chief among the exhibits was
a Robotug driverless truck, fitted
with electronic guidance equip-
ment, which follows a magnetic
field surrounding a wire buried
just below the surface of the
ground.

Also on show was EMI’s
oscilloscope type WMI16 with
a range of plug-in pre-amplifiers.
Other exhibits included nuclear
health monitoring equipment, the
EMIac Il analogue computer, and
a wide range of special electronic
valves and tubes.

1.E.E. Membership reaches 50,000

AT a recent meeting the LE.E.’s

Council admitted to mem-
bership of the Institution the
man who brings the total to
50,000.

Starting in 1871 with about 70
founder members of the then
Society of Telegraph Engineers,
numbers grew rapidly to 3,660 in
1900. By the beginning of the
second World War, the figure
was approaching 20,000, and the
striking advance in technologlcal
developments in the last 20 years
has contributed largely to the
fact that the membership since
then has more than doubled.

The “ 50,000th member” is
William R. ‘Matthews, admitted
as a student.
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At the microphone of this 6kW transmitter, which was installed at the
Marconi works at Chelmsford in 1920, is W. T. Ditcham, whose voice
was the first to span the Atlantic from Europe to Nova Scotia. 4

Transport Minister Opens
Medway Scheme

YHE Right Hon. Ernest
Marples, M.P. recently opened

a new radar and radio control
centre for the Medway Con-
servancy Board. The ceremony
was carried out in the new con-
trol room and was seen by
visitors in the reception centre on
a closed-circuit television chain.

A well planned operation
room, built on top of Garrison
Point Fort at Sheerness, houses
the control consoles for the three
viewing units of the Decca
Harbour Surveillance Radar and
the Pye v.h.f. radiotelephone
equipment. The Pye radio trans-
mitters, which are sited on the
Southdown Hills two miles from
the operations room, give the best
possible coverage to shipping in
the Medway.

The Medway Port and
Information Service has now
been extended to include harbour
surveillance radar and the radio-
telephone system has been im-
proved and enlarged.

International  radiotelephone
channels recommended by the
Hague Convention are used and
two-way v.h.f. radio communica-
tion between the Port Authorities
and Ships’ Masters help in the

New British Railways Testing
Station

BRITISH Railways Eastern

Region has placed a contract
with Associated Electrical Indus-
tries Ltd. covering electrical
loading equipment and a com-
munication system for the new
diesel-electric locomotive testing
station now being built at Don-
caster. When completed this
station will be capable of testing
a range of twenty-one different
locomotives, from small shunters
to 3,300 h.p. * Deltics ”.

Testing will be carried out
from two control desks mounted
in a control room overlooking
the interior of the station. The
desks will control the contactors
on the fan-cooled loading resis-
tance banks and will also carry
test instrumentation.

An AFEI type RP loading
resistor, in which the resistance
strip is edgewise wound and
ceramic insulated from the
central steel mounting strips, will
be mounted on two banks, each
w1th a dissipating capacity of

2,000 h.p. Tappings can be varied
on—load by means of contactors
mounted on the resistor banks
which, in conjunction with the
changeover switches and links in
the termination cubicles, will
enable either one Deltic loco-
motive to be tested alone, or two
locomotives of 2,000 h.p. maxi~

safe and fast movement.of.- shlp-e# mum, . by usmg4,both.(gu-tl'csxst»ot‘F

ping in-the Medway. *
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45 TO 200 BEATS PER MINUTE
ARE OBTAINABLE WITH THIS
TRANSISTORISED UNIT

Electronic B

By K. Berry

é)SSENTIAL to someone learning to play the
piano and useful to anyone (hi-fi enthusiast or
not!) with a keen interest in music is the metro-
nome. This article describes a cheap, easy-to-
build electronic metronome. The beat note is
continuously variable over the range 45-200 beats
per minute. Should this range seem rather large it
must be pointed out that this is approximately the
range found in a proprietary clockwork metro-
nome.

Circuit

The circuit of the unit is shown in Fig. 1. It will
be seen that it is basically a transistor version of
the well-known multivibrator circuit.”

- The rate of operation is altered by varying the
time constant C1, VR1, R2. When VRI1 is set for
zero resistance Cl VRI1 is equal to R3 and the
circuit operates at its fastest rate with Trl and
Tr2 “bottomed ” for equal periods of time (i.e.,
with a 1:1 mark-space ratio). When VRI1 is set
for maximum resistance, C1, VR1, R2 is about
eight times as large as C2, R3 and the circuit
operates at a lower rate with Trl and Tr2 being
bottomed for unequal periods of time (the
approximate mark-space ratio in this case is 6-5:1).

The audio output is obtained by connecting a
loudspeaker from the collector of Tr2 to ground
via a capacitor. _

METRONOME

Components

The components required for this metronome
are given In the component list. The timing
capacitors Cl1 and C2 are ordinary 50uF 12V
etched aluminium foil electrolytic capacitors. Now
since the capacity marked on these Is subject to a
tolerance of some +100% or —50% one’can
obviously get into difficulties here. The capacitors
used in the prototype equipment were 47uF and
48-51F respectively and measurements made of
other electrolytic capacitors would suggest that
although electrolytics can vary by +100% or
—50% they do not often do so. The best solution
is to check the capacitors on an impedance bridge
if one.is available, Failing that, go ahead with

PR
ST

"1

LSt

. +ve

_Fig. 1—The circuit of the unit.
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Fig. 2—A suitable power-pack.

standard electrolytics and, if the correct speed
cannot be obtained from the metronome at first,
substitute fresh 50uF capacitors -first for Cl, then
for C2. If this dodge fails the * 50uF capacitors
can be shunted with some small value electrolytics
(if the metronome runs too fast) or replaced with a
parallel configuration of small ;
values, say two 20uF capacitors
plus a 5uF capacitor. This may
sound rather formidable and in
fact one probably won’t be faced
with having to do this but, since
the possibility exists, it is best to
bring it out -rather than con-
veniently forget about it!

The transistors used in the
prototype . unit were Mullard,
type-OC41. This type is a p-n-p
germanium  junction switching
transistor, but most types of
audio p-n-p transistors’ should
serve just as well and a list of
possible alternatives has been
included in the component list.

The loudspeaker which was
incorporated in this unit was
marked as having an impedance
of 10Q. Also tried was a loud-
speaker with a speech coil im-
pedance of 2-3Q and this was

COMPONENTS LIST

Resistors:
RI  1kQ " R3  3:3kQ
R2  3:3kQ : R4 1kQ
All }W carbon
VRI  25kQ carbon potentiometer, log
Capacitors:
Cl  50uF electrolytic 12V
C2  50uF electrolytic 12V i
C3  8uF electrolytic 150V :
C4  250uF electrolytic 25V oo
C5  250uF electrolytic 25V 1

Semiconductors:
Trl, Tr2 Transistors Mullard OC41
: (alternatively OC71, OC72)
MRI-4  Rectifiers S.T.C. RS20

DI Zener diode Mullard OAZ207

Miscellaneous:
LSl Loudspeaker, 2-}15Q impedance
S| Single-pole switch .
S2  Double-pole switch
Tl Mains transformer: input 240V 50 c/s;
output 12V 30 mA

PRACTICAL WIRELESS

This photograph shows clearly the wiring of the unit.
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equally satisfactory. In view of this the impedance
quoted in the component list for the loudspeaker
has been given as 2-15Q. If a small loudspeaker is
not readily available, or if it is required to make
the unit as small as possible, then a single ear-
piece from a pair of low-impedance headphones
could be used.

Construction

The photograph shows the interior of the metro-
nome, which is housed in a proprietary die-cast
equipment box of size 74in. x 44in. x 24in. The
underside of the unit has four small rubber feet
attached to it to prevent its scratching polished
surfaces. In view of the simplicity of the metro-

nome no further details of construction have been
given, .

Power Supplies

The prototype was self-powered by means of a
dry (primary) battery. This was a layer-type
battery intended for use with transistorised equip-
ments of size 1§in. x 14in. x 2in., but any type of
9V battery may be used. The normal current
consumption of the metronome is 12-15mA at 9V.

There is no reason why the unit should not be
run off the d.c. mains supply if portability is not
important. A suitable power unit is shown in
Fig. 2. The use of a Zener diode to regulate the
output voltage is necessary because of the fluctuat-
ing nature of the current drawn by the metronome

Calibration and Use

When the unit has been wired all that remains
is to calibrate it. This can most easily be accom-
plished by wusing an electronic or electro-
mechanical counter, but since these are not readily
available the practical method is to count the
number of beats whilst observing a watch or clock
with a sweep second hand. This is quite easy up to
about 150 beats per minute and with a little practice
one can count up to 240 beats per minute. |
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TEST GEAR

PART 1 - THE BASIC METER

A

3}1}3 story of the radio enthusiast who
progressed from the crystal set to a high-powered
transmitter with nothing but a keen, wet finger is
probably apocryphal. But during the short and
crowded history of radio a surprising amount of
good work has been done with the minimum of
test equipment.

Partly this may have been due to high capital
costs, partly because of a lack of information on
the capabilities—and, indeed, the limitations—of
individual items of test gear. Today we find a
very wide range of equipment at our disposal,
both surplus and commercial, in kit form and
brand, spanking new. The advertisement columns
of PRACTICAL ~WIRELESS abound in tantalising
offers.

The problem is to know what to buy or make.

This series of articles aims to reduce the problem
by outlining the scope and purpose of test equip-
ment and presenting some of the applications. It
does not set out to be a catalogue and specific
items of equipment will not be described except
‘where they illustrate a particular test sequence.

Circuits and methods are the result of practical
experience at the bench and in the field. Many
articles on the modification and adaptation of test
.gear have appeared in these pages and it is not
intended to tread the same ground: additions to
commercial test equipment will be mentioned only
where such circuits extend the scope and versa-
tility of the basic instrument.

However, queries are welcomed; novel ideas that
readers may suggest will be laboratory tested and
passed on. In this way it is hoped that these
articles may prove a useful source of reference to
those who study the advertisements and wonder
whether particular instruments are suitable or will
fulfil the desired purpose.

Information on test gear is singularly scarce. Of
the few books available on the subject perhaps the
best, and certainly the most up to date, is * Radio
and Television Test Instruments ”, by Gordon J.
King, published by Odhams Press, 25s. Mr. King
is no stranger to readers of PRACTICAL WIRELESS;
his help and guidance in the preparation of this
series is gratefully acknowledged.

The Basic Meter

The fundamental item of equipment in any
workshop, amateur or professional, is the test

February, 1963

techniques

H. W. Hellyer

Without it .
instruments are just so much expensive decoration.
A good deal of testing can be done with a_trust-
worthy meter and plenty of time and ingenuity.

meter. other, more complicated,

Unfortunately modern receivers and other
electronic circuitry are much more complex than
those of previous * wet-finger” days. Closer
tolerances demand a higher standard of testing and
more precise instruments.

This does not mean that the most expensive

meter is necessarily the best for any particular

purpose. There are multimeters ambitious enough
to knock a hole in any wage packet with many
ranges and functions that the owner never uses—
even if he has found out how.

But if the only measurements required are
voltages and currents met during receiver repair,
plus the general purpose resistors of no closer than
5 per cent tolerance, a good *standard” meter
should be sufficient. Such factors as robustness,
ease of scale reading, foolproof overload and

Fig. I—A typical meter movement.

simple connection may be as important as the
movement sensitivity.

Sensitivity

Nevertheless it is the sensitivity of the basic
movement that ultimately determines how good o
bad a meter can be. Remembering that a metel
connected to a circuit for measurement becomes
part of the circuit under test, it is obvious that the
less effect the meter has upon the circuit the
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greater the accuracy of readings.

The sensitivity of a meter depends upon the'

current needed for FULL-SCALE DEFLECTION
and the fundamental resistance of the meter. The
latter important factor is stated as the OHMS
PER VOLT rating. General purpose meters for
measuring voltage and current and, by the
addition of a voltage source, indicating resistance,
are usually MOVING COIL instruments. There
are other types, having special purposes, which we
shall discuss later.

A typical basic moving coil assembly is illus-
trated in Fig. 1. In this the coil A is wound on a
rectangular former and mounted on jewelled
bearings in a magnetic field provided by polepieces
N and S. The field is carefully determined and
there are wide variations in the polepiece confor-
mation between different manufacturers.

In our example a brass section is seen, B,
between the poles with an iron flux adjustor, F,
which should not be altered. Indeed when
servicing or cleaning meters take care not to
disturb the mechanical assembly: clamps and
brackets may, in fact, be acting as magnetic
shunts.

Note the flux compensator, C, the cylinder on
which the coil is mounted. This serves to main-
tain a radial field and to reduce the reluctance
effect between the moving arms of the coil
assembly and the inner surface of the polepieces.
On some types advantage is taken of this effect
for additional damping.

Even Movement

Others have an aluminium plate fixed to the
pointer arranged to operate in a magnetic field.
The flux opposes the actuating current and, by
Faraday’s Law, increases with the acceleration of
the pointer movement. This tends to produce an
even movement of the pointer across the scale.

On the model shown 1n Fig, 1 additional balance
to the movement is afforded by the weights, W,
near the lower end of the pointer. These should
not be confused with the gravity balance weights
fitted on some of the cheaper models.

Current is fed to the coil by a pair of springs, P,
wound in opposing spirals, also assisting in move-
ment balance, particularly in return action of the
pointer when the actuating current is removed.
An important function of these springs, generally
made of a non-magnetic material, phosphor
bronze, which has the added advantage of a lower
coefficient of linear expansion than spring steel, is
the temperature compensation they afford.

Refinements

Other refinements may be found: a transverse
bar for extra balancing, a light piston or vane in
a virtually closed air chamber for braking action,
a mirror backing to part of the scale to assist
visual alignment—an anti-parallax device. And
the zeroing set screw, Z, which adjusts an eccentric
thread to move a fine wire in an inverted U-piece
at the lower end of the pointer.

From' the foregoing it can be seen that the
lighter and more perfectly balanced the meter
movement is the less current needed to operate
the pointer. Other things being equal, the more
sensitive the instrument. By winding the coil with
a high number of turns of very fine wire a meter
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can be constructed having a high resistance and
needing a very small current for full-scale
deflection. : ) N
Nowadays meters of 20,000 ohms per volt
having an f.s.d. of 50 microamps (0.00005 of an
ampere) are quite common and at least one well-
known meter available to radio engineers has a
sensitivity of 100,000 ohms/volt. This means that
on the 100-volt range of such an instrument the
load presented to the circuit is in the region of
10 Megohms, comparable with the standards :of
many an electronic meter, about which more later.
The importance of this factor of high Q/V
can be seen by reference to Fig. 2. Here we have
an identical pair of 100,000Q resistors.cannected
across a 100-volt d.c. supply. We know- by simple

0
N

,,_.
8
<3

R2

M1 =10000,pv. M2=20000 opv. M3=100000 OPN. »
= SN 5
On 100V range

Fig. 2—These diagrams illustrate the importance of
high Q/V factor in meters,

calculation that 50 volts is dropped across each
and would be indicated by an ideal voltmeter.

But if we put a meter with a sensitivity of 1,000
ohms/volt across R2 the actual reading is as low
as 33-3 volts. This is because a 1,000 ohms/volt
meter on its 100-volt range has a resistance of
100,000 ohms. In parallel with the resistance of
R2 this reduces the total resistance across the
section BC to 50,000 ohms, giving a 2:1 ratio of
AB to BC and a voltage drop of 66:6+33:3
instead of the 50+ 50 in the former instance.

Similarly a 20,000 ohms/volt instrument would
read 47-5 volts across R2, which is better, while a
100,000 ohms/volt instrument would indicate the
near-accurate voltage of 499 across the same
point.

This serves to illustrate one practical point.
Greater accuracy is obtained by using the volt-
meter on its higher ranges. However, from the
point of view of mechanical accuracy, anti-
parallax reading and an aid to interpolation (the
assessment of readings between the divisions of the
scale) it is often better to adjust the range so that
the pointer lies in the middle third segment of the
scale.

A further practical point to note is that most
of scale of 110 deg. or more, while there are less
useful models with an 80 deg. scale.

Linear Scale

Moving coil meters have the advantage that the
torsion, and thus the arc of travel, is proportional
to the actuating current so that the scale is linear.
They can be made accurate to 1 per cent for
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Keep this for reference
FACTS, FIGURES & FORMULAE

During this series, various references will be made to electrical and
magnetic properties. Before we can employ test gear efficiently, we must
know what the quantities are that we are measuring. The following notes
contain definitions that may be familiar to many readers—but their
collection and statement at the outset will save time and space in

digressing explanations later.

Valve Characteristics

Amplification factor () = Anode impedance (ra)X
Mutual Conductance (gm)
where rg is in thousands of ohms and gm in mA/volt.
p X Ra

Ra + ra
(where R, is the anode load, in the same unit as ra).

Stage Gain, A =

Equivalences

) E (volts)

R (ohms) = ———
IE z(amps)
W (watts) = [?R = ;\- = EI

3x 102 300

F (in Mc/s) 0 ————— = —

Aln metres A
(Where A is wavelength)..
10¢

Xc (ohms) = ——
27C

(Capacitor reactance, where f is frequency in

cycles/second and C is capacitance in microfarads).
Xv (ohms) = 2xfL

(Inductor reactance, where L is inductance in

henries.)
(N.B. 2af often designated w (omega).l)

At resonance, Xg = Xy, and f; =

21r\/EC—
(Where f; is resonant frequency in kilocycles,
L in microhenries, C in microfarads).
27fL

Magnification factor of tuned circuit: Q = T

Decibels

The Bel is the common logarithm of the ratio of |-
two powers.

One-tenth of a Bel, the decibel (dB) is used for
convenience. W

Thus dB = 10 X log —
(where W, and W, are the two p’ower levels).
and dB = 20 X log —

o :
(where V, and V, are the two voltage levels)
(this supposes equal impedances to be employed).
Typical dB ratios are:
Power ratio of 2 = 3dB, of 10 = 10dB
of 100 == 20dB.
Yoltage ratio of 2 == 6dB, of |0 = 20dB,
of 100 = 40dB, of /1000 == 60dB.

Meter Calculations
Rm
Shunt Rg =

n—I
(where Ry, is internal resistance of meter, and n is
the factor of multiplication)
(E x 1,000)
Multiplier Ry = ~— — Rp
o I
(where E is the required full-scale voltage, Ry, the
internal resistance of the meter, and [ the full-scale
current of the meter (mA)).

A unit of reciprocals is given on the following page.

Other factors, figures and formulae will be defined
where applicable in the articles.

_ABBREVIATIONS AND PREFIXES

Abbr. denotes meaning
M Mega, or Meg “millions of”’, as in Megohm = 10 ohms.
k Kilo “thousands of’, as in kilohm or kilocycles,= |0® ohms or cycles
per second.
d Deci “tenths of”’, as in decibel (dB) = 10~ Bel.
m Milli “thousands of”’, as in milliampere (mA) = 10~2 amperes.
m Micro “millionths of”’ as in microfarad= [0~ Farad.
- pporp Pico “million-millionths of’, as in picofarad (pF) = 10~12 Farad.
v.lf. Very low frequency *  0-30 kilocycles per second (kc/s), or above 10,000 metres
wavelength.
Lf. Low frequency 30-300 ke/s, or 10,000-1,000 metres.
m.f. Medium frequency 300-3,000 kc/s, or 1,000-100 metres.
h.f. High frequency 3,000-30,000 kc/s (3-30 Mc/s), or 100-10 metres.
. w.hef. Very high frequency 30-300 Mc/s, or 10-1 metre.
. ul?ff Ultra high frequency 300-3,000 Mc/s, or 100-10 cm.
s.h.f.

Super high frequency 3,000-30,000 Mc/s, or 10-1 cm.
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Reciprocals

|
Conductance (G) is the reciprocal of resistance,=—
R

: |
Susceptance (B) is the reciprocal of reactance, =-—
X

[
Admittance is the reciprocal of impedance, =—
z

general work (sub-standard models are accurate
to 0-2 per cent) and are not liable to interference
from external fields.

Their principal disadvantage is that a reversal
of energising current results in a reversal of torque
and thus they are basically suitable for d.c. only
and polarity must be observed. A.C. ranges are
obtained by rectification of the applied current,
usually by small metal rectifiers.

These have a non-linear characteristic in the
conductive direction and therefore the sensitivity
and accuracy of a.c. ranges is less than of d.c.
ranges. Calibration is in r.m.s. values and the
readings should be multiplied by 1414 to obtain
peak values, but this applies only when a sinu-

HT+

=

Y -

| T
@ w7 ®)

Fig. 3—Methods of decoupling moving coil instruments

77

soidal waveform is applied. Other waveforms will
give misleading indications.

This makes it necessary to provide decoupling
for a standard moving coil instrument when it is
used to take readings where, for example, signal
voltages may be present. Fig. 3 indicates such a
method and also shows that the correct place at
which a meter should be applied is where the
signal voltages have the least effect or, alterna-
tively, are least affected by the presence of the
meter.

Thus in Fig. 3a a reading of anode current of
an audio amplifier stage is made by inserting the
meter on the h.t. side of the load resistor and
decoupling the meter for signal voltage by a
suitable capacitor. And in Fig. 3b the meter is
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inserted in the anode lead of an if. amplifier at a
point of low signal potential and similarly
decoupled. Do not insert the meter between the
anode of the valve and the load.

Current Testing

Current testing is done by the insertion of the
meter in series with the circuit. From our former
statement we can see that a meter with a small
f.s.d. current needs a smaller value of shunt
resistance for a greater total measured current.
Thus the meter plus shunt presents less disturbance
to the circuit.

It is not intended to give details of shunt calcu-
lation and construction at this point, nor the
details of multipliers for extending voltage ranges
—this has been done many times before in these
pages. We shall assume that we are using the
meter within its designed limits. -

Practically, however, there are several points to
note. Before inserting a meter for current testing
switch off the apparatus. In addition to safe-
guarding the circuit under test this also protects
the meter from unnecessary transients which caa

upset a delicate movement. . )

Polarity
Observe polarity—a meter which has the reverse

.connection at high loading can suffer mechanical

damage because of the attempt of the pointer to
force against the lower stop.

If the current to be tested is not known, always
try first on the highest range. Actually it may be
better to make some alternative test first to ensure
that the current does not exceed the range of the
meter. This can sometimes be done by making a
voltage reading across part of the circuit and doing’
a quick calculation,

In a similar way always test at the highest
voltage range first and do not switch ranges with
the meter in circuit. Overload protection is
generally provided; some instruments have a
mechanical trip that is operated by the pointer
over-riding the upper stop, some use a shunting
rectifier which bypasses harmful currents from the
moving coil. But there are limits and meters are
expensive items to repair or replace.

Maintenance

When attempting meter maintenance, care must
be taken not to employ magnetic tools or, indeed,
ferrous tools of any kind. Metallic particles can
be transmitted to the polepieces and movement
very easily and are extremely difficult to eradicate.
Getting magnetic particles from the gap in a
movement is best done by’ removing the coil
assembly altogether and cleaning the pole faces
with a soft cloth. Take great care not to damage
the flat spiral springs or pointer. Pivots can be
cleaned with jeweller’s rouge applied with a
sharpened matchstick. SR ‘

A good deal of space has been used in this
introductory article for the purpose of laying the
ground. In thé next part we shall take a look at
other kinds of meter and capacitance resistance
testing.

(To be continued)
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SIMPLE

TRANSISTOR

TWO

By F. G. Rayer

3}{15 receiver is of extremely simple construc-
tion, and is thus particularly suitable for beginners
who may be looking for an easy, straightforward
circuit. There are three stages—a crystal diode
detector, followed by an audio amplifier, and a
Class A output stage. The set is intended to run
from a L5048 or similar 7}V battery, though a 9V
battery may be used.

The circuit is shown in Fig. 1. A receiver of
this kind is not intended for reception of distant
or overseas stations, and it requires some kind of
aerial and earth. For local station reception, for
which it is intended, an indoor aerial should
usually be sufficient. The aerial
may be taken to tappings B and
D, or to the beginning of the coil
(A) according to conditions.

Holders are used for the tran-
sistors. This avoids possible
damage due to overheating, and
allows any audio frequency tran-
sistors which are to hand to be
tried. The transistor in the Trl
position can best be an OC71 or
similar type. while the Tr2 tran-
sistor is an OC72 or similar output
type. Results obtained with spare
transistors can easily be compared
by inserting them in the holders.

For optimum  amplification,
resistor values are quite important.
It is easy to check the working of
each stage, with phones and a
meter, as described later.

Capacitor values are not particularly critical.
VC1 is a midget air-spaced capacitor of about
380pF, but the value is not important, and a 500pF
solid-dielectric tuning capacitor could be used
instead. Alternatively, a S00pF air-spaced capa-
citor. or similar component. C1 may be 0-IuF to
0-5uF. C2 may be 32-100uF, while C3 may be
4-8uF.

The output transformer T1 is a non-miniature
transistor type component, such as would be used
with a pair of transistors in push-pull. The speaker
unit shown is a highly sensitive one, but there is
no actual need to use this particular size. Many
speakers have a 2 to 3Q speech coil, and these
require a 2 to 3Q secondary on the transformer T1.
Speakers of other impedance may be used, with
their particular matching transformers. A 750

loudspeaker may be connected directly, with no
transformer.

Paxolin Panei

The receiver is built and wired on a paxolin
panel 4in. x 8in. Material +in. thick is sufficiently
strong, though or %in. paxolin could be used.
All the holes are drilled as indicated in Fig. 2.
Holes for leads can be made with a +dgin. or
similar small drill. Holes for the speaker bolts,
and L1 mounting, should be about #in. diameter,
while VC1 is secured with three short 4B.A. bolts.

If any changes are made, such as to the
speaker or VCI1, these holes should be modified to
suit. T1 had lugs, which are passed through slots.

#

A rear view of the receiver.

then twisted. These slots can be made by drilling
two or three small holes close together.

There is no reason why a ready-made coil
should not be used. If so, the ferrite slab. with
winding, is not required. The coil should be wired
to agree with its maker’s data. The receiver will
also be found to work well on long waves, in those
areas where the Light Programme on 1500m is
available. so a small rotary switch can replace the
on/off switch, for dual-wave tuning. In this case
coil wiring should be taken from the coil maker’s
instructions leaflet.

All holes are drilled before mounting any parts
The transistor holders are a tight push fit in theii
holes. and are held with a touch of cement. The
speaker can be left off until wiring is otherwis
finished.
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not touch the fixed plates of the

\ /Aerlal

Aerial
coil

C1
Oe25F

N

capacitor. With the solid dielectric
type of capacitor, take the lead
through to the moving plates tag.

Clips, or a non-reversible 2-pin
plug, may be obtained for the
battery, and are convenient, while
assuring the battery is not
wrongly connected. If a meter is
to hand, this may be connected
in series with one battery lead,
when first testing the receiver.
More than 9V should not be
used, and the battery must never
be connected in the wrong
polarity.

Output
transformer

St
On/Oft
switch Testing

An earth was not found to be
essential in some cases, but is
preferable, as much better

Fig. 1—The circuit.

OOi
F
Rear of Panel

All the components are fitted to the panel, at
the back, as in Fig. 3. C2, C3 and C4 have positive
and negative ends, so their leads are inserted
through the holes as indicated. There should be
no possibility of wiring or component value errors,
if care is taken to insert the resistors and capa-
zitors as shown.

The tuning coil is wound with 28s.w.g. d.c.c.
wire, on a ferrite slab about %in. x #in. x 3in.
Referring to Figs. 1 and 3, there are 20 turns from
A to B, six turns from B to C, six turns from C to
D, and 20 turns from D to E, making a total of
52 turns. All turns are wound in the same direction,
losely side by side, and some
nodification to the number of
aurns, or gauge of wire, or the size
>f the slab or ferrite rod, will not
> very important.

The tapping points B, C and D
:an be made by twisting small
oops, during winding, and a dab
f cement will hold the ends A
wnd E, which are long enough to
each VCI. A is taken to the
ixed plates tag, and E goes to the
rame, which is also connected to
‘he battery positive line, on the
sther side of the panel.

Two small blocks of hardwood
or other insulating material are
secured to the paxolin by
neans of small screws. The
‘errite slab rests on top of these
>locks, and is held with elastic
»ands passed through holes,
ind tied.

All wiring is on the front of
he panel, and is very simple.
_eads can be of any thin,
nsulated wire, and all connec-
ions are kept flat against the
»axolin.  Wiring is shown in
“ig. 4. Point 4ve joins a tag
ield by one of the bolts
ecuring the variable capacitor.
These bolts must be short, or
\ave washers, so that they do

E 4
S~

volume is then obtained. A
simple indoor aerial can be
. arranged by having a few yards
of thin, insulated wire round the room, near the
ceiling. An outdoor aerial will usually give better
volume, but is not essential.

The aerial lead is taken to the tapping which
gives best results. Point A gives best volume,
especially with a poor aerial. Points B and D allow
rather more selective tuning, especially with a
fairly long aerial. Tuning with this kind of
circuit is quite flat.

With no transistors or battery, headphones may
be wired across R2. Reasonable headphone
volume should be obtained. If not, the diode may
be suspected, or wiring, etc., in this stage, or the
aerial and earth system may be too inefficient,

Loudspeaker
aperture

All small holes are
for through-panej
connections

.¢_

www americanradiohistorv com


www.americanradiohistory.com

904

PRACTICAL WIRELESS

February, 1963

i T

L e
(e
I

|

i

f'lp
i

I

|

b

i

i

r;%

[ 9

) SRS —

T S =
Transistor holders

To battery ="

Fig. 3—Component layout on the rear of the panel.

With any reasonably effective aerial, and an
average earth, quite good, phone volume should be
obtained, from local stations.

The ’phones may then be wired in parallel with
R6, and Trl may be inserted. There is no need to
cut the transistor leads, but thin sleeving should be
placed over them, to avoid shorts. It is essential
that the collector, base and emitter leads are
inserted in the correct sockets, as in Figs. 3 and 4.

Volume should be very much increased. Current
consumption of Trl will depend on the transistor,
but can be expected to be around 1mA. If the
stage does not amplify, or if results are distorted,
suspect the transistor, or wiring. etc. If Trl is of
a type much different from that mentioned, the
values of R1 and R4 may need changing.

The ’phones can then be removed, and Tr2
inserted. Consumption should be around 18mA to

COMPONENT LIST

Resistors:
Rl 65kQ R4 1kQ R7 39Q
R2 10kQ R5 12kQ
R3 3.9kQ Ré 2-2kQ2

Capacitors:
VCI Approx. 380 or 500pF variable capacitor
Cl  0-25uF paper
C2  50uF 3-6V or similar
C3  8uF 6-9V or similar
C4 100uF 3-6V or similar

Semiconductors:
Two transistor holders
TRY1 OC71 or similar
TR2 OC72 or similar
GD9 Crystal diode

Miscellaneous:
On/off switch. Control knob. Ferrite slab and
wire as described, or transistor set coil.
W/B HF.3.57 3Lin. 3 ohm speaker, or similar unit.
Non-midget type transistor output transformer,
ratio about 8 : |, Paxolin panel approx. 8 x 4in.,
etc,

25mA, with average loudspeaker volume. If cur-
rent is over about 25mA, with the values shown
and a particular transistor of different type, R3S
may be increased in value, until the set draws
about 20mA or so. If current is low, with lack of
volume, RS may be reduced in value, until the set
draws about 20mA. An L5048 or similar battery
will have a long life, with this current drain.

Cabinet

The receiver is not intended for portable use,
so the smallest possible cabinet is not required.

If no cabinet is to hand, one can be constructe¢
from thin wood.

The receiver front consists of a piece of paxolir
or any other thin material, with holes to agre¢
with VCI1, switch, and the speaker aperture
Silk or other fabric is stretched over the front, anc
cemented round the edges. Holes are cut in th
fabric to clear the switch, and the spindle of VC1

The securing nut of the switch is removed, anc
washers are placed on the switch, so that the fron
panel will just clear the receiver wiring. The tw¢
panels are then locked together with the switcl
nut, and a control knob is placed on the tuninj
capacitor spindle.
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ELECTROLYTICS

= CIRCUITS

These capacitors are ideal for miniaturised
transistor circuits such as in pocket radios. Each
is available with wires at opposite ends for hori-
zontal mounting (‘““H”’), or at one end for vertical
mounting (“V”).

Connection wires are welded for low resis-
tance contact and solder coated for ease of
assembly. The standard length is 14” for the

PRACTICAL WIRELESS

SUB-MINIATURE

FOR TRANSISTOR

The capacitors are in insulated seamless’
aluminium cases and sealed with a synthetic
rubber burig.

Capacitance and Tolerance Standard toler-
ance is—20% 4 100%; of the rated capacitance.

905

horizontal range, cropped to %" for the vertical
+60°C
range.
MAXIMUM D.C. WKG.
Tcc | iNINCHES AR o e
T.YI.’E. CAPACITANCE (uF)
D L C | 3V.] 6V.|I10V.|I5V.[25V.|50V.
CE8 .. ] 4+ | 2 |o14]100| 80| 60| 40| 25| 8
CE9 .. 4 $ (02 |250 {200 160 ) 100 | 60| 20

THE TELEGRAPH CONDENSE

NORTH ACTON .

RADIO DIVISION .

LONDON .

Operating Temperature Range: —20°C to

R CO. LTD.

W:3 .« Tel: ACOrn 0061

Easy-to-make cabinets to house your hi-fi

Ky

1 Tape deck/record storage
2 & 5 Loudspeaker

3 Record storage

4 Radio/record player

These easy-to-make sectional units
are part of an outstanding new
range of designer-styled cabinets
for high fidelity sound equipment.
They arethe directresult of aclose
collaboration between well-known
industrial designer Frank Guille
Des Rca Fsia and Percy Wilson ma,
technical editor of “The Gramo-
phone” and prominent authority on
acoustical engineering.

The cabinetswhich will house almost
any combination of Hi-Fi equip-
ment have been especially designed
for making in Vipboard. Vipboard

is afine quatity board with superior
screw-holding qualities; specifi-
cally made for easy and economical
furniture-making within the home.
It comes in 20 standard sizes, fully
veneered on all surfaces and ready

to polish. No special skills are re=
quired, and you need only basic
household tools. Total cost of Vip=~
board for the cabinets shown above
is £24.4.3, The individual cabinets
cost from £3.1.9 (units 2 and 5).

leboa I‘d fully veneered chipboard with the natural wood finish

Find out how you can choose and build the units best suited to your Hi-Fi requirements—al a fraction of thelr
““shop price”. Ask for Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard
stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1, Holborn 8421
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EXPLORE

the

WORLDI!!
SHORT WAVE

with our exciting new
“VENTURE-I" KIT
Covers both 20M and 40M
bands  (switched). Band
spread tuning. Aluminium
chassis. Three ceramic air
spaced tuning condensers,
valve, plugs and sockets,
hardware, etc. Full building

plans provided.
COMPLETE FOR
ONLY 47/6
P.P. 216

High Imp. Phones 1476 extra.

The “NORPAR’

MAINS POWER PACK
KIT
FOR TRANSISTOR
RADIOS
Operates your radio direct
from mains. Miniature Size—
4 x 2 x lin. In attractive
two-tone plastic case. Assem-

bled in an hour. Normal out-
put 9 v. 100 mA. (Adjustable)
Full Mains Transformer. Full
wave germanium diodes.
Cartridge fuse.

Complete Kit with Plans

35I'Plus 176 P.P.

(Ready assembled 457-).

WE PROUDLY ANNOUNCE

% THE NEW

pw. MERCURY -6 MK.II

6 TRANSISTOR LONG AND MEDIUM WAVE SUPERHET

% New, brilliantly styled, timber
cabinet giving elegant appearance,

+ New 8in. ferrite rod,
% Printed circuit.
Y 500 mW into 7 x 4in. speaker.

% Fine performance on both LW.
and M.W, bands including Luxems=
bourg.

Y All parts available separately.

MAINS OPERATION
BUILT IN!!
30/- EXTRA. Also

plys 376 P. & P,
All parts required

£10.7.6.

This exciting new cabinet has been acclaimed by
everyone who has seen it. Existing Mercury
owners may purchase it for 48/-, All components

supplied to the last washer, together with CHARGEABLE BATTERY

full building plans (2/6) Free with parts. Write for details S.A.E.

ALIGNMENT SERVICE available for both the MERCURY and
P.W.6 POCKET SUPERHET at reasonable charges. (Write for details).

147 LONDON RD., YORKTOWN
NORCOL LTD CAMBERLEY, SURREY ghenticicy 3743

AGKNOWLE@GE 10 BE THE BEST
COMPONENT CATALOGUE
A

MUST

for every
radio
enthusiast

NOW
172 pages

Over 600

illustrations

Over 5,000

components listed
A\, This is to-day’s most up-to-date, most comprehensive component catalogue
for the radio constructor, experimenter, engineer and Hi-Fi enthusiast.
N -—_—_—_——_——_—_—_—_—I
POST
| COUPON | NAME &0 vt s are oe o 0 ot s 0ee on a0 e
b CATAGGUE | AAress v eu v oo o vs e s o en o om0
on top left
l of envelope

€6 5=6 6= @=0 010 G0 015 510 80 610 0-4 570 48 5+0 G G20 Bt =8 80

PLLUS 9¢ POST

1 Enclose . .
P.O. 3/3 Home Radio Ltd.(PW) 187 London Rd, Mitcham, Surrey

'---—-—-——-——-———————
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Quality Ampliier

(Continued from page 823
of the January issue)

THIS MONTH THE DESCRIPTION OF THE
MAIN AMPLIFIER IS CONCLUDED

jHE author ended last month by mentioning
a method of tone control by connecting a 10-50k(
potentiometer and 0-1uF capacitor in series from
the anode of the output valve to chassis. This
cuts treble by shunting actually produced power
to earth instead of through the loudspeaker, and
introduces effectively lower impedance at high

frequencies to mismatch the output valve,
leading to distortion and cross modulation.
The *bass” in the *top-cut”™ setting of

such a tone control is muffled and woolly, and
the application of a shrill-toned signal can lead to
severe overloading even though the actual volume
ﬁnalllly present in the loudspeaker may be quite
small.

The ideal position for a “top cut” control is
right at the grid of the input stage; since then the
above named disadvantages do not apply.
Accordingly, VR2 and Cé6 constitute a treble-cut
tone control of this kind, at the input grid of VI.
This is ahead of the negative-feedback loop, and
does not in any way limit the available output
power, as there is linear treble response within the
amplifier proper.

A treble cut control is more useful than a
balanced treble lift/cut. In the same way, a bass-
boost is more useful than a balanced bass boost/
cut. VR3 and C9 vary the amount of bass negative
feedback, so that the gain at bass frequencies may
be raised above that at other frequencies, when
VR3 is at high resistance setting.

Naturally, the degree of bass-boost available
cannot exceed the degree of negative feedback
employed, and is thus adjustable by means of
VR4. If the completed amplifier howls or squeaks,
reverse connections to the secondary of the out-
put transformer.

Amplifiers overload much more easily on bass
than on treble, because the human ear is less
sensitive to bass sounds and considerably more
power is required. Thus many arrangements which
simply pump the necessary bass voltage into an
amplifier, without further considerations, give a
very rough bass response. because of overloading
before the necessary sound-intensity is reached.

The arrangement here adopted is much purer,
because any would-be distortion consists of higher
harmonics for which the negative feedback reduc-
tion is much less, so they are still strongly
cancelled by the negative feedback, in spite of its

and pre-amp

By A. Cole

bass reduction for bass-boost tone control,

This form of tone control is an interesting
exception to the otherwise normal rule saying
*“tone and volume controls should not be placed
within a negative feedback loop ”.

Finally, as far as tone is concerned, one of the
most effective methods of getting very clean dis-
tortion-free reproduction is to use an output stage
with a generous power reserve, so that one does
not need to drive it to the end if its tether for
normal usage.

Checking for Balance

On completion, an oscilloscope check can be
made. First of all, after checking the wiring,
ensure that in the absence of a signal there is 10V
drop across R25 and equal voltages at V2 and V3
anodes.

Connect the oscilloscope Y-amplifier to the loud-
speaker terminals (with a resistor of correct value
and power rating as load). There should be no
extraneous audio or supersonic signals present at
any combination of settings of the controls, apart
from slight residual hum.

Feed in a sine wave signal from an oscillator to
the input and turn up the volume gradually. If the
Y-amplifier is voltage calibrated, the r.m.s. voltage
across the load resistor when visible distortion just
starts can be read off and by dividing its square
by the load resistance in ohms, the maximum
power output under prevailing conditions obtained.

Turning the wvolume up still more, distortion
should commence symmetrically on both half
cycles. This is a sensitive criterion for balance
throughout the amplifier and if serious asymmetry
on onset of distortion is experienced this must be
cured. Possible reasons could be wrong value of
R8. RI16/RI8 unmatched, wrong value of R17,
V2/V3 emission grossly different, and parasitic
oscillation.

The oscilloscope method of testing can be used
to determine the power output at various fre-
quencies throughout the entire audio range, and to
determine the necessary input voltage for full
output by transferring the oscilloscope probe to the
input, after adjusting the input signal for full out-
put as observed when the probe is connected to the
output load. The effect of the tone controls caa
also be studied this way (Table 2).

Power Supply
Separate rectifier bridges are used for the ampli»
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fier and the tuner supply. There is no great objec-
tion to using a single bridge (300V a.c., 200mA
rating) if available. C2 will then appear in parallel
with the first section of Cl, which should then be
about 64-100uF. However, the design of Fig. 1
gives good decoupling and better smoothing.

The arrangement of R3, R4, R5, C3, C4, C5,
gives three well decoupled separate supplies for
the different sections of the tuner.

R3, R4, RS5, C3, C4, C5 are located on the
power-pack chassis instead of the tuner chassis,
otherwise the return paths for a.c. through C3, C4,
CS5 would run between the two chassis and the
interconnecting cables would carry a.c. components
at high mains harmonics, resulting in increased
stray hum injection into the circuits.

PRACTICAL WIRELESS

February, 1963

direct galvanic injection through stray *earth-
loops . If one makes haphazard earth-connections
between the various items and the screenings of
signal cables, a chassis inter-connection lead or a
signal-cable screening may share some of the a.c.
components of power flowing between the two
units.

By virtue of the always-present pure resistance
of the cable or screening concerned, there will be a
resulting a.c. voltage drop along the connection
concerned, so that all parts of it are no longer at
the same a.c. potential. The result is that proper
earthing or screening cannot then be present,
because the a.c. voltage drops along the supposed
earthing or screening are injected directly in series
with the signal proper, such effects being called

(CVIETTTRTITVOTITY

[ TR TOTITIT
o’ E,

FITTTYETTTTITONeY

PRIV

T TITT

Tl I

Insulated sockets
for speakers

~
. T e T D P P S T T TS OSSP P DD 0 POV A D T e 00

Fig. 21 The under-chassis wiring diagram.

Double Smoothing

Note the arrangement of R14, R15, C10, C11.
The ripple from a fullwave bridge rectifier from
the 50c/s mains is at 100c/s. A capacitor of 32uF
has an impedance of roughly 50Q at 100c/s; 8uF
roughly 200Q. R14 and C10 thus reduce ripple in
the ratio 300:1 and R15, C11 reduce the remainder
in the ratio 75:1. The total reduction is thus in the
ratio 22-5 thousand to one.

Earth Connections

Hum induced by capacitive coupling of grid
circuits to a.c. potentials is less of a danger than

“ hum-injection on earth-loops ™.

Such effects also take place to a slight exten
over stray capacities, which also present a finit
impedance to a.c., and thus can never be avoide
absolutely, yet one can do a great deal to reduc
stray hum by a properly-conceived arrangement o
earthing connections.

Earthing of Signal-cable Screens

The purpose of a signal cable screem is t
prevent the amplifier at the output end of th
cable seeing anything else but what is fed in a
the input end of the cable. Therefore the cabl
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10°

T3

Material

16 thick alurninium

Fig. 31 The above-chassis layout of components.

screening must be at the potential of the * pre-
vailing earth” for the following amplifier stage.

The proper place for earthing the screen of the
signal cable is thus at the following amplifier which
it feeds, and nowhere else. If the signal input
to the cable is from another chassis, it is better to
use a separate -earth-wire connecting the two
chassis, and earth the cable screen only at the
following amplifier end, rather than use the screen
itself as only, or additional, earth connection
between the two chassis.

Furthermore the separate earth connection
between the two chassis concerned must be such
that no a.c. power components flow along it.

Avoiding A.C. Power Currents

There is only one solution to this problem. If
one has to send a.c. power between two chassis of
equipment (heater supplies, mains), then one
should provide separate outward and return wires
for the a.c. from the chassis supplying this power.
In other words, earth connections for the a.c.
supply concerned must be made on the consumer
chassis ONLY. (See Fig. 5.)

The Present Amplifier
In Figs. 2 and 4 cables A, B, C are screened

signal cables. Cables A and B may be combined
as a single screencd cable with two insulated
“inners” not individually screcned from each
other, but it is essential that C remains separate—
otherwise serious interference with the negative-
feedback characteristics can result.

Cable E is a substantial four-core 15A mains
power type cable, carrying the three h.t. supplies
for the tuner and the negative/inter-chassis con-
nection. This cable is entirely for d.c., and the
“d.c. loops? thereby resulting, giving slight d.c.
differences of potential between the two chassis,
are unimportant. They certainly cannot introduce
hum! Cable D is another four-core power cable,
for all a.c. connections. Note that none of its wires
have any direct earth connection to the amplifier
chassis nor to the control-panel chassis.

The grey wire, which will be the subsequent
earth side of the tuner heaters, will receive an earth
(chassis) connection only on the tuner-chassis,
where the heater power is consumed.

Note that the black lead of the d.c. cable E, used
as a.c.-free inter-chassis earth connection, also
picks up mains earth on the control panel, yet is
not connected to the chassis plate of the control
panel. The control panel is earthed via the signal
cable screenings, and is thus merely a part of the
main amplifier/power-pack chassis.
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Hum Injection via Valve-heaters

With modern valves there is only a very small
hum-contribution from this source, which can be
compensated by connecting a centre-tapped
potentiometer across the heater supply.

Such measures were not found necessary in the

Sheet aluminium panel

£ y = Plywood panel
8"x 24" x Lgthick

PRACTICAL WIRELESS

915" x 3%’ x H& thick

February, 1963

prototype, the residual hum at zero-setting of VR1
being such that one can just hear that the ampli-
fier is operating in a quiet room. Also as far as
r.f. and i.f. stages are concerned—particularly at
v.h.f.—it is definitely of advantage, for stability, if
one side of the heater supply can be earthed
directly.

From amplifier—power pack chassis

i

Mains input
Liv

Mains

/fuse

eutral

switch

S2
Gram. /radlo

Ins::alg'gng Sheet alurminium
packing cleat

hlue red grey
o

Volume

N VR2
3 \Treble
v )
switch
g
Earth Live Neutral
Gram. motor Input (from tuner etc.)
Fig. 4: The wiring diagram of the flying control panel.
COMPONENTS LIST
Resistors: Cll  84F Tubular Electrolytics 350 385V
Ri  100Q R2 100Q CI2 0-056uF Paper, 500V
R3 | CI3 SOuF IEV electrolytic
Q We o .
Eg L YOI g:g 8g§2ﬁF Paper, 500V, matched pair
R6 22kQ R10 5-6kQ Clé 50uF 25V electrolytic
R7  47MQ R 68kQ Valves, Transformers, etc.:
R8 1-8kQ 4- 59, R12 22kQ Vi  ECCS3
2?4 :gig RI3 - Ma ¥§ Etg:} matched pair .
RIS DI Selenium Bridge Rectifier B250C80
RI6" 47kQ matched with RI8 D2 Selenium Bridge Rectifier B300C |50
RI7 1-5kQ 4 5% matched pair Tl Mains Transformer, 250V 200mA, 6-3V 2A,
R18 47kQ 6-3V 4A
RI9 10kQ R20 10kQ T2  Smoothing Choke [0H/I25mA
R2I 560kQ} matched pair T3 Hi-Fi Output Transformers for 2 x EL84 in
R22 560k Q Class A Secondary for 7§ ochms, push-pull
R23 100Q R24 100Q Switches:
R25 90Q 2W w.w. + 29 SI' 2 pole On/Off Toggle Switch, Mains 2A
All resistors - 209, 1W carbon, unless other- rating
wise stated. 52 Ceramic 2-way rotary switch, 8 pole 2A,
Variable Resistors: 500v
VRI 500kQ log Loudspeakers:
VR2 500k lin. WB “‘Stentorian’” HFI016
VR3 50k log, - Miscellaneous: .
VR4 500€2 L.n. w.w. preset Panel Pilot Lamp, Red. Insulated Panel Fuse
Capacitors: (Mains). Four knobs. Three Noval Valveholders,
Cl  Electrolytic Can, 50 +4 50xF 450V, high Ceramic, | with screening-hood (steel). Thirteen
ripple rating Rubber Grommets, 1 to iin. diameter. Two
C2  32u4F pairs insulated Wanderplug Sockets (Rgd/Bla;ck).
C3  léuF . Approx. 3 yards 4-core Power Cable, |5A,
C4 I65F Tubular Electrolytics 350/385V Aggrox. 4L yards flexible thin coaxial screened
CS  |6uF cable, PVC outer coating (quality microphone
Cé  200pf Paper, 500V cable). Tagstrip, bolts, connecting wire, solder,
C7  50uF 15V electrolytic etc. Aluminium sheet, %in., for Chassis, Panel
C8  1000pF Paper, 500V Plate and Cleats. (Approx. 16 x 10in. piece, total
C9  0-luF Paper, 500V needed.) %in. plywood, approx. 4 x 10in. raw,
CI0  324F Tubular Electrolytics 350/385V for Control Panel. insulating tape.
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63V 4A Malns
Valve heaters heaters
4 Amps

Chassis A (E - Inter—chassis earth Dl chassis B
Tuner AC. heater power ‘ Amplifier
F * voltage drop >
St
ou
Iogd
feeding B o E R TR T e
chassis B A Screening earthed only at chassis B

(a) wrong

AC. earthed only
at consumer end

Ve ./:/:D’;‘/:/f\/:/:/:/:/y:/y‘#@ Mains

heaters
4Amps
Chassis A E Inter—chassis earth Dl Chassis B
Tuner  (Now carries no AC Amplifier
thus no AC drop)
Audio F.
output
load —>
Esdin o e e
chassis B A Screening earthed only at chassis B out
npu
(b) correct amplifier. stagd

Fig. 5: The correct and incorrect methods of con-
necting chassis earths. )

9

necting tags (marked MC) under
component fixing bolts. This is
a very effective and convenient
component earthing system,
giving very high contact relia-
bility.

In Fig. 3 and Fig. 4 can be
seen the method of anchoring
the cables, to prevent destruction
of connections by pulling,

Note carefully the layout of
components on the chassis, as
shown i Figs. 2 and 3.

The mains’transformer and the
output transformer are mounted
as far apart as possible, and with
the cores at right angles to each
other. The amplifier com-
ponents are mounted huddled-up
in the opposite corner of the
chassis to the mains transformer.
The major heat-producers, V2,
V3 and the mains transformer,
are not placed in the immediate
vicinity of each other. The input
valve V1 is situated furthest of
all from the power supply com-
ponents.

It is advisable to operate the
input valve V1 in a screening
can, but this is very inadvisable
for V2 and V3, as ventilation of
these valves is thereby impaired,
leading to overheating of the
electrodes and early failure.

In general, the author is of the opinion that one
need not be hypercritical in striving to get the
hum-level in an amplifier so low that it is inaudible
even under the most exacting circumstances, for as
soon as any ordinary programme is playing at
normal volume, slight residual hum is normally
quite unnoticeable.

Final Remarks on Wiring

Note the spaced arrangement of R3, R4 and Rj
in Fig. 2. This is important, as these resistors will
generate considerable heat, Note also the grid ”
of bare earth wires strung between chassis-con-

TABLE 2

r.m.s.—DRIVE AT INPUT for full power output
as in Table I.
(oscilloscopically measured on prototype)
LEVEL SETTING: approx. 200mV.
VR2: Treble-Cut (level when full up)
VR3: Bass-Boost (level when full down)

VR2 2ke/s  Skefs  10kefs  I5kefs
Max. Treble | 200mV 200mV 200mV 200mV
Mim Treble | 600my - 14V 24V 2V
VR3 ‘ 50c/s 100c/s ) for VR4 in setting
with negative-feed-
Min. Bass | 200mV 200mV }back over % of
- output transformer
Max. Bass | 50mV 100mV ] secondary voltage

(approx. optimum

setting)

The radio/gram switch, S2, should preferably be
a ceramic type with good contacts rated at 2A
each. It is 8-pole, 2-way, normally on two wafers;
the depiction in Fig. 4 is as one wafer only for
clarity. Those sections remote from VR3 should
be used for the five a.c. switching functions. Three
sections are wired in parallel for switching the
heaters, to give ample surge rating when switching
on the cold heaters of the tuner.

The four tagstrips on the panel are mounted on
brass stand-off bolts on the plywood overlap,
countersunk from the front. Those of the signal
input tagstrip are earthed to the chassis plate, to
prevent hand-capacity hum effects from the front.
Others may be treated the same way, but this is
an unnecessary complication. Note the positioning
of tags for higher voltages towards the centre of
the strips, for safety.

The amplifier/power-pack chassis and flying
panel form an inseparable unit. The panel is
intended for mounting with four bolts through the
corners to the back of the cabinet top-panel, so
that the controls appear through a suitable
(smaller) cut-out in the latter.

The gram motor, tuner power supplies and
signal from the tuner are connected with soldered
joints on the flying panel tagstrips, removable for
servicing. Mains input is also wired to the
appropriate tagstrip on the flying panel. The pick-
up output goes to a socket on the tuner chassis.
If the final stage of the tuner requires to be used
as audio pre-amplifier, this valve must take h.t. and
heaters ahead of S2.

NEXT MONTH THE PRE-AMP WILL BE
DESCRIBED

WWW.americanradiohistorv.com


www.americanradiohistory.com

ECHO C

PRACTICAL WIRELESS

HAMBER

February, 1963

FOR MICROPHONE OR ELECTRIC GUITAR

In this
delayed

NI

By B. M. Jeffery -

jHE amplifier used in this echo chamber is a
modified Mullard type amplifier, but there is no
reason why any other tape amplifier and record
oscillator should not be employed if preferred. It
should be noted that the amplifier and oscillator
is used only for amplifying the input signal and
for recording on to the tape; no playback switch-
ing or erase switching is needed. To obtain the
correct echo an attenuator circuit is needed and is
déscribed later, A switch for selecting the play-
back heads is required. Output from the selected
playback head is fed to a separate 1power ampli-
fier, together with the original signal.

The Tape Deck Details

All the materials used are easily obtainable. The
record/playback heads can be of any make or

instrument, reverberation is achieved by
playback from a continuous loop of

magnetic tape. Details are given for constructing
a special tape deck, together with details of a
suitable amplifier and mixing circuit.

In the constructional diagrams all holes have
to b% drilled to take 4B.A. bolts, unless otherwise
stated.

Main Deck Plate

The main deck plateis made from a piece ot
#in. thick steel plate or a similar metal, size
10in. x 8in. The plate is drilled as Fig. 1. All holes
marked " A ” are drilled to take 2B.A. bolts, holes
marked “B” are drilled to take 4in. rubber
grommets. The hole marked “C” is drilled to
take the {in. brass bush. The corners of the deck
plate can be rounded slightly as shown in Fig. I.
The holes marked *“ A > on each corner are used
for fixing the plate to the cabinet.

Head Mounting Plate
This plate is made from }in. thick brass size

type. Those used in the prototype
were made by Telefunken and if @_
other types are used the head A

»
%

1 1 &)

1 1, g7
14

. 2
mounting plate and the head

covers will differ from the
measurements given.

A small magnet is used for
erasing purposes. This type of
erasing saves extra cost and is
quite adequate. One edge of the
magnet must have a smooth sur-
face to prevent scratching the
tape. All metal used is of a
certain thickness to obtain a rigid
construction. The small springs,
felt pads, metal etc., can be

_€

T

2

0y
<

” .
ot~ 1 T

-+

a4y

3 b

3%

Overall dimensions
10°x 8°

P N il
¥ B -—B€ YA
11411

4

%:,

»

<—1'—_> 1"

-

obtained from any hardware
store.

The motor used is an ordinary
autochange type, B.S.R. U8. The
flywheel, brass pulley wheels,
brass drive wheel and brass

&

mounting bush were all made by
a light engineering firm for a
small cost. The two rubber

~—1"j h
A

A 1" 3
Nl

Hole dlameters N
A_.2BA B..4dia C..}5 dia

wheels used are standard tape
deck parts obtainable from B.S.R.

Fig. 1: Dimensions of the main deck plate.
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“BUILD-YOURSELF” TRANSISTOR RADIGS .

The finest receiver at present available
for home construction. Fully tunable long
and medium wavebands. Uses 7 Mullard
Trangistors: OC44, 2 0C4b's, OCTl,
82{}’})D and 2 OC8l's, plus Crystal Diode

The “REALISTIC” Jeven

STAR FEATURES  %%k%k%

% 7 Transistor Superhet.
350 Milliwatt output into 4-inch
high flux speaker.

% All components mounted on 8 single
printed circuit board, size 5§ x 5iin.
in one complete assembly.

Plastic cabinet, with carrying handle
size 7 x 10 x 3i1n. in cholce of colours:

Red/Grey, Blue/Grey, all Grey.

Easy to read Dial.

External Socket for car aerial.

I.F. frequency 470 Kc/s.

Ferrite Rod internal aerial.

Operates from PP9 or similar battery.

Full comprehensive data supplied
with each Recelver.

All coils and LF.'s, etc,, fully wound
ready for immediate assembly.

An Outstanding Recelver. Lasky's
Price for the complete parcel inclu-
ding Transistors, Cabinet. Speaker,
etc., and Full Constructlon Data:

£6.1 9.6 Postage and Packing 4/6
Battery 3/9 (Included free with com-
plete parecl). Data and instructions
separately 2/6, refunded if you pur-
chase the parcel.

AR SRR E R S

TELEFUNKEN STEREO HI-FI AMPLIFIERS

Purther Great Purchase Enables us to Offer this Excellent Unit at £5.19.6. Post /6.

A complete stereo amplifier of unsurpassed
quality, with inputs for radio, tape recorder,
F.M. tuner or any other hi-fi source, elther
monaural or stereo. Output power 5 watts
total (23 watts each channel). New and
urcused. listed at 18 ans.

LASKY’S PRICE £5.19.6

THE BETA TWO "i

A 2transistor plus 2-diode personal
receiver for home construction. Uses
grim,ed circuit and ferrite rod aerial.
ersonal earphone gives clear reception
for private list- e -
ening. Tunes 5 39
over full med-
{um waveband.
Size 58 x 3t x
1tin. overall.
All components
available sep-

arately.
CAN BE BUILT
FOR 21/

Postage. 2/8 ex.
Including personal earphone, cabinet, etc.
Circuit dlagram and step by step instruc-
tions 1/6. (Free with parcel).

"~ KAPURA Model U1

Multi-Test Meters

% Complete with
test leads.

% Brandnew,
{ully guaran-

eed.
Sensitivity: 1,000
ohms per volt A.C.
andD.C.
Ranges: (A.C. and
D.C)

0-15-50-250-
500-1,000 v. D.C.
current  0-100-5

mA. 0-1 mA (used
at 0-10 v. range).
Resistance: 1-2,000
ohms (centre 24
ohms), 100-200,000
ohms (centre 2.4k.)
Bize: bin. x 3in, x 2}im,

LASKY'S PRICE 39/6
Carriage and Packing 5/-

THE SPRITE

* Six-Transistor Superhet Miniature Personal Inclusive price of

Pocket Radio. % Tuneable over Long and Medium
wavebands. % Used PP3 battery. % Ferrite Rod
aerial. % LF. Frequency 470 K/cs. Transistors:
3 x Philco 2067's 2 x Mullard OC81 M, OC8l DM
and OA90 diode. % 3 inch speaker. % Printed
circuit 2: x 2in. % Slow Motion Drive. % ln
plastic case, size 4 x 2} x 3in.

In order to ensure perfect results, the SPRITE is supplied to you with R.F. and L.F.
stages. Driver and Output stages, ready built with all components ready mounted on
the printed circult. To complete assembly you only have to it the wavechange
switoh. tuning condenser and drive, volume control. earphone socket and aerial rod,
the remaining components all having been prefitted at the lactory for you. The
SPRITE is offered as above. pre-assembied, plus cabinet, speaker and all components
for final construction, at the inclusive price of 89/6. Postage and packing 3/6 extra.
Data and Instructions separately, 2/6. Refunded if parcel is purchased. Real calf
leather case. wriststrap. personal earphone and case {or earphone 10/- the ot extra.
Make no mistake this 1s SUPERHET receiver ol genuine commercial quality. It is
not a regenerative circuit.

P.P. 3/6 extra.

THE COROVER ‘¢’

A 6-transistor plus 2-diode superhet receiver using
the latest circuitry. % Three Mullard AF1i7 alioy
diffused transistors are used with OA79 and OA91 diodes.
foilowed by OC81D and two OC81's in push-pull. »x LF.
frequency 470 Kc/s. % Covers the full medium and
long wavebands. + Sockets provided for personal
earpiece or tape recorder, and car radio aerial. % Large
{nternal fterrite rod aerial glves high sensitivity.
% Uses four 1.5 v. pen torch batteries. % All compo-
nents mounted on a single printed circuit. Simple
stage by stage instructions. % Cabinet size 6i x 4 x 1#n.
* All coils add LF.’s ready wound.

ALL COMPONENTS AVAILABLE SEPARATELY. Daia and instructions separalely
2/6. Refunded if you purchase the parcel.

il
g
i,

With carrying handle.

CAN BE BUILT FOR
Post and packing 4/- extra.

e
CRYSTAL PICK UP
CARTRIDGES

west Prices Ever!
All complete with Styli, L.P.
and Standard (and 8tereo where
shown). Fully guaranteed, stan-
dard fitting, will fit most P.U.
arms and heads.
Postage 1/- each extra.
MONO
TYPE C.T.1. By well known
manufacturer. With two
sapphire styli .....
Garrard GCE 4 ..
Ronette Studio O
Acos GP.65/3 .
Acos GP.65/1 .
Acos GP.67/1 .
Acos GP.61/1 ..
STEREOQO
Acostereo 73/1 with two )
sapphires............ooenee
Acostereo T3/2 with Dia-
mond L.P./Sterco and

sapphire Std........c...... 28/6
Collaro type C. Turnover,
with 2 sapphires .......... 25/8

Coilel 8.C.1, Turnover with

Diamond L.P./Sterec and

sapphire Std............... 26/6
Ronette Stereo O.V. Turn-

over, with 2 sapphires
Ronette Stereo type 105,

with 2 sapphires .......... 36/8
Ronette Stereo type 105,

with Diamond L.P./Stereo

and sapphire Std.
o i e

TV TURRET TUNERS

By famous manufacturer, LF. 33-38 Mc/s.,
PCC84 and PFCB0 valves fitted. also 12
sets of coils.

Lasky’s Price Complete with Valves
and Coils 29/8. Postafe 2/6. !

Distler Miniature Motors
6 volt battery operated 7/11. P. & P. 2/6.

Near Praed St. PADDINGTON 3271/2 Nearest Stn, Goodge St. MUSEUM 2605

207 EDGWARE ROAD, LONDON, W.2.| 33 TOTTENHAM COURT ROAD, W.I.

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

152/3 FLEET STREET, LONDONE.C.4 |
Telephone: Fleet Street 2633.
Open all day Thursday. Early closing Sat,
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MM&? chassis

is more than just a radiogram chassis

Post this coupon or write for catalogue or call at our showroom
far Sull d ation and professional advice on your
llati Open 9-5 including Saturdays,

ADDRESS

WARLTERS ROAD, HOLLOWAY
ARMSTRONG LONDON N.7 NOATH 3213

It is a carefully designed combination of tuner,
control unit and amplifier in one compact unit
which can be used as the basis of a complete
high fidelity system. A system which can include
tape recording and playback as well as radio and
record reproduction.

STEREO 12 MK.2 £43.10.0

8 watts push-pult output from each channel, 16 watts total.
HF, with automatic frequency control, medxum and long
bands. A hi-fi system on one compact chassis.

STEREO 55 umstrateay '£32.15.0

A junior version of the Stereo 12 Mk. 2. 5 wa'ts per channel.
10 watts total. VHF and medium bands. Inputs for tape,
pick-ups and possible future stereo radio.

JUBILEE MK.2 £30.12.0

A mono chassis of 8 watts push-pull output and covering
VHF, medium and long bands. Separate tone controls,
A.F.C. Pick-up and tape inputs.

AF208 £22.18.0

An AM/FM mono chassis of 5§ watts output covering VHF
and medium bands. An inexpensive version of the Jubilee Mk. 2.

TRANSISTOR
AMPLIFIERS

1 WATT 3 TRANSISTOR AMPLIFIER
READY BUILT

@ Push-pull output stage. @ 9 volt operation.

intercom or as record player amplifier.

2 WATT 4 TRANSISTOR, AMPLIFIER

READY BUILT

A 2 watt 4 transistor amplifier with 2
driver and push-pull stage. Size 57 x
27 x 14", Plus 176 P. & P.

45/- =

® 2 w. Peak output.
@ Outputto 3ohm speaker.

A printed circuit high gain amplifier. Size 5" x 2" x 1"} Three
Newmarket Transistors (two NKT 25! and NKT 252). Ideal for

Please send S.A.E. for full details of these and other transistor designs

MEL ELECTRONIC CO. "% Hist staeer

mansisror 6 PANDORA

Designed by

Mel Electronic
USING NEW HIGH GRADE PARTS

TOTAL BUILDING COST

onLy £6.19.6

FULL AFTER SALES SERVICE

Obrainable g MEDIUM WAVE & LIGHT ON

from your LONG WAVE

local stockist g 6 TRANSISTORS + DIODE

orincase ' 4 SUPERHET CIRCUIT

°'D"I'Ffe'g‘7 Y AUTOMATIC WAVECHANGE
EROM % 500mW PUSH-PULL QUTPUT
oy Y PRE-TINNED PRINTED BOARD

ELECTRONIC v EXCELLENT RESULTS
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Head Pressure Pads
The measurements and mount:

6
A e LA
T |

} “

b

|
r 2% 1 —f—1"

Hole sizes— A__6BA, B_4BA  Material- “brass.

Fig. 2: The head mounting plate.

6in. x 13in. Brass was chosen because it*is non-
magnetic and easy to drill. The plate is drilled as
shown in Fig. 2. - All holes marked “A” are
drilled to take 6B.A. bolts. The corners on this
plate should preferably be rounded.

Head Covers

These head covers are made from +vgin. thick
brass size 2in. x #in. (four required). The covers
are drilled and then bent as in Fig. 3. It may be
noted that if heads other than the ones stated are
used the measurements of the covers will differ
slightly. The heads are placed approximately lin.
apart.

Head Heatq
mountin
6BA bolts I i]" SR

k4 4

The Erase Magnet

The mounting for
the erase magnet 1s
made from two pieces

i fmesms s T Sin The v

1 m,es Mlj drilled_and assembled
sgéﬁ'_}é' P iy iery asin Fig. 4.

plet b et
2" ‘(' 4"

Material %g thick brass B, —1

4-required ’E, [ f *

R "

+@ | @ %

Fig. 3 (above): The head E t

covers.
1 thick  6BA | Small
Fig. 4 (right): The method ~ Rréss bolts. . magnet

of mounting the
magnet.

erase

G’ !
Head mounting plate

Fig. 5 (below): The pressure
) pad arms.

Fine felt pad

Materiat J4 thick 6BA bolt
perspex
washer

4BA
%
J Fine spring—
p—
{ Vg spacer L= } '
To suit fine spring Head mounting plate
(a) (b)

4 holes for fixing to deck plate

:‘fé T T ; [ B é:’ ing details.of the Fgresgurqr }f)a
5" A al la Al 1A Al IA___A arms are given in Fig. 5. Thes
n ? B - 'ﬁ"—' B _‘*@— arms are cut from #in. thic
_+_ ,A+_ % L__ B Perspex. Two holes are drilled,
. 40 ) *’“7\‘*' A R A R T T A the one marked “A” to take a
Ay . . . . 4B.A. bolt, and the other marked
ac 1 % ¥ =K ¥ “B* to take a fine spring. Thid
I ; %- oG- —— - % fine spring provides the necessary
B_ g 35 ; 33 pressure against the head. A
= ' ‘ ! /. piece of fine felt is glued to the
I

1~ end of the pressure pad, this
prevents the tape from being
scratched and allows it to be
pulled through the heads easily.
At this stage one small brass
pulley wheel is required, and this acts as a
tape guide. Fig. 6(a) shows the size of the pulley
wheel and how it is mounted. Fig. 6(b) shows an
alternative type of tape guide which can be used in
place of the pulley wheel. This is a fixed mounting,
but it will be found that the pulley type is better
as it allows the tape to be pulled through the
heads more smoothly than this fixed type guide.
At this stage the heads, erase magnet, tape guide
and pressure pads are assembled on the head
mounting plate as in Fig. 11.

1% pulleys 4BA bolt 2=1'dia. 6BA boit
(2-rqui‘red) sher washers
1 v
’4. spé%el‘

| l*/lg spacers

e =y
7 N tiead mounting plate” %)

Fig. 6 (above): a: Tape guide pulley assembly;
b1 alternative fixed-type guide.

Fig. 7 (below): Tension pulley assembly.

E4BA bott
= washer

Hole for
medium spring

l«——15pulley 4BA bott
W'spacer ¥
S
B, )
34 spacer— Malin d,e;k plate
(a) U=g”.
. :
7% 8
— | I'
- 4 ) [0 %
© ¥
(b)
ulley wheel Hole for

mediurm Spring
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{ . |
= 2 i’j 1~
(a) .- k= 4Bances fa—15—> f_
\J T
2,
| 7 ~~-
| 7 e
4BA boit : 11/2' dia rubber wheel Hole for medium
strength spring
4BA bolt
washer 1/3"
\-ibn A
1/5 [ ]
spacer - 3 '
Main deck plat\ |8
spacer
() :
U

Fig. 8 (above): Motor drive wheel assembly.

Fig. 9 (below): Drive wheel and bush assemblies.

—
A : 7 T
o | ] i 1/, g g 1/’
' E i '\-1-4,, ' '
R 1 | Vs
P 4
P % .
HEY \ H 2
Hl | O
14
-] 4 —
- X

A (@
1°dia. brass bush drilled 1"dia brass drive wheel
" %o.clear 14 dia.spindie * drilled to fit tight on spindle

Fension Pulley Assembl'y

This is made from 3}in. thick steel, drilled and
issembled according to details given in Fig. 7. A
iecond pulley wheel is used here, the size being
he same as the tape guide pulley. A medium
trength string is attached to one end and provides
he tension necessary to keep the tape tight. All
toles are drilled to take 4B.A, bolts.

Aotor Drive Wheel Assembly

This piece is made from 4in. thick steel cut and
Irilled as shown in Fig. 8(a). The rubber used is
4in. diameter. Another medium spring is used to
<ep the rubber drive wheel in contact with the
notor and flywheel. Fig. 8(b) shows the completed
ssembly.

February, 1963

\

Drive Wheel and Bush Assembly

This bush is made from a piece of brass rod
cut and drilled as in Fig. 9(a). The bush used in
the prototype was obtained ready made from a
light engineering firm. Fig. 9(b) and Fig. 9(d)
show the construction of the drive wheel with the
main spindle fitted. The drive wheel is made from
a piece of lin. diameter rod. The wheel is made to
fit tight on to the main spindle. A small screw can
be fitted through the wheel to keep it tight, but this
screw must be set well into the brass wheel to
avoid scratching the tape. Fig. 9(c) shows the plane
view of the brass bush, The holes marked “A”
are drilled to take 4B.A. bolts which secure the
bush to the main deck plate. The main spindle is
cut from }in. steel rod as in Fig. 11(a).

The Pressure Wheel Assembly

This is made from 4in. thick steel, cut and
drilled as Fig. 10(b). All holes are drilled to take

¥o"thick

4BA bolt

Hole for
medium spring
\ Washer

1g'spacer Main deck plate =—34 spacer
.
(a) s
1 ”
'<-1/4',u-— '!é'——
i (™ .

(b)

Hole for medium-spring- Materlal 1@' thick steel

Fig. 10 (above): Pressure wheel assembly.

Fig. I (below): Drive wheel and flywheel assemblies.

“—r' Brass | w—
[_ [ ] drive wheel |
8 18 H i
r £y Bush : hcfggl'&
b assembly. plate
3| Tl
L 4 0% i
34 Pl
i) 14
R
Y~ T
¢ B S
S whesi i Flywheel
a ywheel in wheel
_j _(lj_ position (b) Y

Motor drive wheel assembly

Main deck plate
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4B.A. bolts. A standard. rubber
pressure wheel size lin. diamecter
by %in. thick is used. This is
mounted as in Fig. 10(a). A
medium spring at one end of the
metal provides the tension against
the drive wheel for the tape
motion through the heads. At
this stage the whole drive
assembly and motor are mounted
to the main deck plate. The
completed assembly is shown in
Fig. 11(b). Next the pressure
wheel is mounted. Fig. 11(c)
shows the flywheel, motor and
drive pulley in position.

@

D
@

@

Drive wheel

Pressure
wheel

Completing the Deck

The tension pulley wheel is
now added to the deck together
with the spring. Then the leads
from the heads are connected to

@

e onm

Tape
movemery

Playback heads Tape guide
o ® o\ e
Erase Tagnet 0 s ;
@ : I\

()

a small piecce of tag panel
mounted on the underside of the
deck. The holes marked “D”
in Fig. 12 are for the mounting feet which
support the deck when it is in the cabinet.
Three supporting feet are required and are
made from #in. steel rod, 4in. long. The
hole marked “E” is used for mounting a
twin connector or a piece of tag panel for the
mains supply to the motor. Fig. 12 shows the
completed deck with the tape in position. The
tape used is the standard %in. type, and is joined
}ay a piece of splicing tape to make a continuous
0op.

Adjustments

The adjustments for the bias level are carried
out in the normal way. Other adjustments to the
comipleted echo chamber can be made as required.
The bias current through the record head should
be 1mA constant.

Fig. 121 The completed deck.

The Amplifier

This amplifier is built in the normal way. Care
should be taken when wiring the valve grids and
heater chain, and these should be kept well away
from each other to prevent hum pick-up.. Three
valves are used: EF86, ECC83 and EL84 (see
Fig. 13). The EF86 low noise pentode is used for
amplifying the input signals. The first section of
the ECC83 double triode valve is used in thg
equalising stage, and the second section is used
as the output stage when recording. The EL84
output pentode is used as the oscillator. An EZ8(
full wave rectifier is employed in the power pack

Input Stage

The EF86 acts as a voltage amplifier. It i
possible to record from either microphone -0!

AAAAAAA Amartp
VWAV

: ZMAAAAA VAAW ¢ :
L R 33k - e 3 R19' 27k ii‘ R2a 10k I H#
cacl Attenuator and]  SR1S  ELC13 c15 cH
ByF;; Piayback circuit| Sa7k ;;Gpr-‘ 16pr;'; 0 OIF
. R21 %
ZZ/ 3. ] 100kS /7 e
® R14Z = R263
R4 c12 ci6 68k
< 8,° r 4 oTF
B5A p I 4 Y2A
valvebase 72 #4EC
> a8 C9
nput 1 R3 2:2M bt % / I IgzpF MOOPF 5
O— —y ce <
(\ 1 ¥l 180pF SR
6%5_ 27k 2 ’
8 b3
c5 J B :
k E 1 St SVRt Cw7 :
: ; 2 < NI B
.- - (Gain Pl = R30>
R2Z 2 3 15002
68K < 2 00
[ \ cla R25 2 SR 2
Input 2 2ly 2 N3 z co RS 25 0+02pF o 27k c 680k <
= 2\ = b N S S+ S5k
T 1A TP P T i o=
| AR RN NEILEER | ||
,,,,}-7 S RS RIO c7 N R16 )
7 %4 292k 470k 390pF SOpF  1-8M Tojreeonding “eadr

Voitage amplifier

Equalisation stage Bias oscillator

Fig. 13: The main amplifier circuit.

www americanradiohistorv.com


www.americanradiohistory.com

-8 PRACTICAL
Outtpuf Playback heads
ca3 Bower
OeO5uF amplifier
Input
from
V2A .
unction
R14,R15)

Note~ Aand B are closed when switch is in

jE:’ /’ S4 position

Fig. 14 (above): Attenuator and playback circuits.
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Fig. 15 (above): Power pack circuit.
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Fig. 16 (below): Above-chassis layout.
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guitar input sources. Both input are fed to the
grid of the valve. Input two being attenuated by
R1. The two inputs can be used at the same time
if required.

Equalising Stage

The first section of the ECC83 (V2A) is used
only for equalisation purposes. The component
values used in this part of the circuit may need to
be varied to give the correct bass and treble
response, according to the type of head used.
Switches S1, S2 and S3 select the desired equalisa-
tion circuit. A low level output is taken from the
anode load of this stage and is taken to the
attenuator circuit (Fig. 14).

Recording Stage

The output from the anode of the equaliser stage
is taken to the grid of the section of the ECCS83
via the gain control VR1. Further high frequency
boost is added to the recording signal by C14 and
R20, in the cathode circuit of V2B. The recording
signals are taken from the anode of this stage via
a parallel-T network to the recording head. Bias
is fed to the recording head
immediately after the T network.

H.F. Oscillator

The bias signal is fed to the
recording head via the 82pF
capacitor C22. The valve of this
capacitor determines the bias cur-
rent flowing in the head. The
bias voltage is obtained from the
anode of the EL84. The oscillator
coil and oscillator component
values will depend on the type of
recording head used. The record
head used in’ the author’s model
had an impedance of 3000.

Attenuator and Playback

Circuit

The attenuator is a straight-
forward circuit using three
resistors and a capacitor (Fig. 14).
The input to this circuit is taken
from the anode of V2A (junction
of R16, R17). The original signal

Vi-v4..B9A
valveholders

T2
Mains

Oscillator
transformer coil |

Octal socket tor
AC mains to motor
and motor switch

e
_/

To Att_ehuatcr an
Playback circuit —=

is thus attenuated and then com-
bined with the output from the
playback heads to form the echo
required. Switches S1-S4 allow
the playback heads to be
switched simultaneously as
required. Switches A and B are
closed with the switch in S4
position. The playback signals
and the orginal signals are fed
to the main power amplifier.

Power Pack

This is an ordinary power-pack
and is wired as shown in Fig. 15.
The transformer wused is a
standard type with a 300-0-300V
250mA h.t. winding and two 6-3V

i v‘% vl:]]-:'__

heater windings. H
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E have had considerable correspondence in
the past regarding the “wonderful tone”
of many old sets, and although we are sure

many of these claims are due to prejudice, we agree
that there is a subtle something about some of

them which cannot be denied.

An acquaintance of mine recentlg asked if I
thought that it would be worth while fitting a
tweeter and crossover to his vintage set—one
which I knew was a really beautifully made early
20's model, with a single-ended output stage. The
cabinet was a classy piece of work in mahogany
with the lower section housing a 9in. ‘or 10in.
loudspeaker behind a mass of fretwork and silk.

I told him not to worry about tweeters etc., and
told him that I did not think there was any “top”
in his set which was suitable for tweeting anyway,
and that what was there would be adequately
covered, in my opinion, by the 10in. loudspeaker.
He seemed rather disheartened, and although I
twitted him on wanting to improve such a remark-
able set (I had constantly heard about its wonderful
tone), I could see that he had rather set his mind
on trying out this improvement.

So after a little thought I made a suggestion
which has turned out wonderfully well, and may;

therefore, interest others with similar types of.

apparatus. I said that instead of spending money
on the tweeter and crossover he should buy four
8in. loudspeakers of modern design. Then I said
he should remove the existing loudspeaker and its
baffle, and obtain a new piece of wood for 4
baffle. He should cut four holes equally disposed
in the new baffle to house the four speakers—
centre top and bottom, and one on each side.
Next I suggested he cut four small squares to
take these speakers and from them make mounts
so that when the speakers were screwed to the
main baffle they would be tilted slightly, the upper
one towards the ceiling, the lower one_slightly
downwards, and the other two' towards right and
left. The original loudspeaker and output was 30,

PRACTICAL WIRELESS

so I suggested four 150 new models, and suggested
that the slight mismatch would not be noticeable,
and I pointed out that I thought that the removal
of a single point source of sound, and the new
distribution of sound might give him an improved
performance.

I have not yet ceased to hear whaf a miracle
this has performed in the set. It certainly has
improved reproduction, giving a much roundet
tone without the “hole in the wall ” effect, and
the top definitely sounds much brighter. Probably
ideas on this line might be tried in other vintage
models with advantage, but I certainly did not
expect it to have worked such an improvement in
reproduction on an old set. -

A Future Trend 2

I recently read a news item (from America!)
that a new infra-red camera had been developed
which could photograph the immediate past—
during-a test some cars were driven from a car
park, the camera was set up, and took pictures of
the cars which had vacated the site!

Some years ago a technician, also from America,
decided (and I believe proved—or was it in a radio
play?) that when .a transmission is sent out it goes
round and round the earth-gradually attenuating,
but never completely dying out. Will we next hear
that a radio or circuit has been demonstrated which
can pick up yesterday’s signals from the jumble
which must be whirling round our earth?

Probably if the transmitter closed down im-
mediately the signal had ceased, a very sensitive
set could pick up a weak signal, say after two o1
three circuits of the earth, but surely next time
round it would mix with the outgoing signal on the
wavelength. ’ Ao

Come to think of it, perhaps this is the cause of
some of our distortion—some of yesterday’

. signals modulatin% those of today. Who woulc
[

like to bet how long it will be before a set:i
announced which receives old signals? J

Modern Music

It is a long time since I mentioned anything
about modern music, as I fully realise that the
.modern generation have much different ideas o1
this subject than us * old ’uns ”, but I have becom
increasingly appalled at the incessant repetitious
ness of modern music—not only the melody @
you can call it that), but the words.

In addition to constant repetition of notes o
short themes, the words, too, seem to go on and or
line after line. Have the writers taken an easy wa
out, or is this.some modern trend? .1 will not dea

- with "the_splitting-up of a single-syllable word. int

many- syﬂlab}nm{'*ii’mﬂm-who—who*ew
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ﬂ AVING become interested in 8mm cine
shotography last summer I found that there was

10 commercial amplifier available on the market

vhich provided the facilities that' were . needed for
1dding sound commentaries at a reasonable cost.

The amplifier to be described was therefore
lesigned and built primarily for this purpose, but
t has many other uses as a compact, good quality

wdio amplifier and mixer. The main requirements-

hat were needed are as follows:

1. Good quality output of 3 to 4W suitable for

}':“I at home or occasionally in a small
all.

2. Microphone input with its own independent
volume control.

3. Music input (from gram or tape-recorder)
with its own independent volume control,

a“ s

4. Ability to “mix” these two inputs as
required, This enables a ‘background of

music to be fed into the amplifier while at

the same time a spoken commentary can be

super-imposed. : a

A simple but effective tone cohtrol to catér

for different room conditions.

6. The final design had to be sturdy and
compact for transporting, have a smart
appearance, and be readily accessible for
any maintenance that might be required.

" One additional feature was added during the
actual building and 'this provides a bonus item. A
tape outlet socket was fitted so that music from
records or other source, together with a super-
imposed ‘spoken commentary, could be recorded.

Considerable care has beéen taken in designing

the layout of the amplifier ‘and the wiring to give
the best results together with a clean, neat, work-

AMAMAANA '.'.’.'.'.".".
R12 1e5K
white oW
3 506’;3
ROS
220k5;
= { orange
orance] ™
orang . green
——
" Vi Ue
24— EZ8Q b
= ey ]
Zwmi |
e300 e SO olow
b WwWwWY
=500k
S N Yo { e
b V2
R6 ECL82 white
470k =
= s black
:«MMMN. 4 k::
B S L 1 :
Téram T sl alcs = . e o)
hokJ R S
33k =z Vive (5 -
3 > heaters 3%, S
T ™= T AC,
25uF 25V 25pF 25V Pliot light mains

Fig. I: The circuit.
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ne- movie_c'zmplz'ﬁer

AL PURPOSE 4W AMPLIFIER WITH
AND OTHER SPECIAL FACILITIES

manlike appearance. This has also made for an
eady -'straightforward sequence of assembly and
wiring up:

The chassis is constructed from 18s.w.g.
aluminium, which was found to be quite rigid
enough when formed into the two-sided channel
sectian as shown. The dimensions and drilling
details .are given in Fig. 6 and these should be
closely adhered to.

The next step is to mount the main components

By S. COLLINS

on to the chassis, starting with the three valve-
holders, noting that the special anti-microphonic
holder is fitted in position V1 and a solder tag is
fitted under the fixing nut nearest to the edge of
the chassis. These holders are mounted from
above the chassis and careful reference should be
made to the wiring diagram to ensure that the gap
between pins 1 and 9 on each one corresponds
exactly with the drawing.

Next fit the mains transformer, making sure by
the coloured wires that it is the correct way round,
and at the same time secure a seven-way tag strip
under the two inner nuts. Before these fixing nuts
and bolts are fully tightened it may be advisable
to fit the clip for the 50+ 50uF eclectrolytic as the.
fixing screw for this comes quite close to the lower
edge of the transformer. The flying leads from
the transformer should be passed through their
respective holes in the chassis and, to protect them,
a rubber grommet should be slipped over them
and fitted into the chassis.

Place the 50+50xF electrolytic capacitor into

Resistors:
Rl 4.7MQ {W 59 high stability
R2 - 390k %W 5% high stabitity
&3 :gai;)ﬂfwwlgzé, high stability

. 4 ¥./0 -

R5  470kQ W 109,
Ré  470kQ 1w (09
R7  470kQ 3W 109
R8  3-3kQ {W 109,
R9 220k IW 109,
RI0 . 3900 2W 109

RIT - 470k Q £W 109

‘ RI2  1.5kQ 10W 59, wire wound

. Capacitors:
Cl  0-05uF 500V
C2  0-25uF 500V
C3  4uF 350V electrolytic
C4  0-054F 500V
C5  25uF 25V electrolytic
Cé°  25uF 25V electrolytic
C7  0-05xF 500V
C8  0-054F 350V

: g‘,’o}‘so,m X 50uF 350V electrolytic:

' Controls: :
VR1 500k log. (microphone volume)
VR2 500kQ log. (gramophone volume)
:VR3 50 kQ lin. with D.P. switch (tone control)
Miscellaneous:
Three coaxial sockets. One Bulgin DI80 signa!
lampholder. One Buigin J2 open jack socket.

COMPONENTS LIST

One Belling Lee L575 miniature fuse-holder.
One Belling Lee L562 |A mini-fuse. One
Bulgin P360 mains plug and socket. Three
Eddystone 841 knobs and dials. One 12-way
Radiospares group board. (std.).. One backing
plate for above. Two }in. grommets. Two Zin.
grommets. One I3in. condenser _clip (vertical
mtg). One tag strip, 2 insulated, earth, 2 insu-
lated. One tag strip, earth, 3 insulated, earth,"
| insulated. One tag strip, earth, 5 insulated,
earth. Twelve 6BA nuts, 10 6BA }in. screws,
2 6BA 1in. screws. Twelve 4BA nuts, |1 4BA {in.
screws, | 4BA lin. screw. Two 6BA solder tags.
One 6-3V 0-3A mes pilot lamp. .
Valves:
Vi EF86 V2 ECL82 V3 EZ80
Chassis:
18 swg aluminium, size 10 x 3 x 2%in.
Valve-holders:
One B9A anti-microphonic
Two B9A plain moulded
Mains Transformer:
Electro Voice No. 104F

4

H.T. 250-0-250 volts at 65mA
LTd 63VIA
LT.2 63V IA

Output Transformer:
Electro Voice No. I I7E
Primary 500002
Secondary.3 and- 15Q
Additional items:
Solder, wire, sleeving, 3-core mains-leads, ete,
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 mlehie gie Blg |
24 23 22 & 20 19 18 17 1 1B 14 13
Fig. 2: The front of the group board wiring.

the clip and press well down on to the chassis.
Before tightening check that the position of the
tags corresponds with the diagram and if necessary
slightly bend them to give good clearance from the
edge of the hole.

The output transformer can now be mounted by
means of four 4B.A. nuts and bolts, and here also
care should be taken to see that this is the correct
way round according to the coloured leads. A six-
way tag strip is secured under two of the fixing
nufs as shown in the wiring diagram and this will
accommodate the transformer secondary connec-
tions, allowing an easy adjustment from 3 to 15Q
output impedance.

Turning now to the front panel of the chassis,
these components can be fitted. First the three
coaxial sockets (not forgetting the 6B.A. solder tag

February, 1963

¢

Fig. 3 (above): Rea

red yello\w green black

Loudspeaker Loudspeaker
Fig. 4 (left): Loudspeaker/output transformer con-
nections for 15€) speaker.

Fig. 5 (right): Loudspeakerfoutput transformer

connections for a 3C) speaker.

under one nut of the first one which is for the
microphone). Next fit the pilot light, fuseholder,
output jack socket and the mains input connector
as shown in the diagram.

(To be continued)

1
A

1° dia, hole for

Material— 18 swg, aluminium

= anti—microphonic
valveholder
- o ) I T Py L B = B o o=t
Hole sizes
i h
N e electrolytic capacitors )

B —4BA clearance t ] 3% 1y,
¢~V dia. AR o ! 3% 2
36% 4 27 1 ' |

D— /8. dia, $
g f - O — -
F—3/4 dia.

10"

Fig. 6: Chassis drilling details.
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(Continued from page 800 of the January issue)

jHE m.w. coil for the r.f. stage is L4, and the
aerial trimmer is mounted directly on the front
runner. Other components are located as in Fig. 3.
The anode lead of V1, from tag 3, passes directly
through the screen, to wafer 4.

C1 is connected to a tag near the screen and
L4, ana a tag is fitted to this bolt above the chassis,
and is wired to the rotor contacts adjoining VCIA.
C1 is positioned as in Fig. 3, to give a short lead
lo the smallest coil, L1.

The aerial lead from the coaxial socket SK1 on
the chassis is screened, and brought to wafer 1.

dther Wavebands

The other coils may now be added.
’ands are provided:

Four

Band 1, 19-8-5Mc/s, or approx. 16-35m.
Band 2, 9-3:5Mc/s, or approx. 33-85m.
Band 3, 4-1-4Mc/s, or approx. 75-210m.
Band 4,

1-55Mc/s-550kc/s, or approx. 200-
550m

The coils are s;o positioned as to obtain short
viring for the smaller coils, and particularly for
3and I coils. Referring to Fig. 3, the coils are:

Aerial Frequency changer Oscillator
Band 1 L1 Ls L9
Band 2 L2 L6 L10
Band 3 L3 L7 L11
Band 4 L4 Li12

L8

If the coils are positioned with their flat sides
s in Fig. 3, much of the wiring to one coil will
¢ a duplicate of that to the others. Leads to L1,
-5 and L9 must be short and direct. C5 is wired
lirectly to L5, L6 and L7, and is taken to a tag
olted to the chassis. A lead passes from this
oint to the rotor contact adjoining VC2A.

Short leads pass from the coils, to chassis. If
referred, coils for one band may be inserted at
time, and the receiver may be tested. This will
void any possible confusion in wiring.

econd I.F. Amplifier

This is V4, and can be wired up complete. A
ming meter can be used with the receiver, or the
vo sockets provided for this item can be shorted
ith a length of wire.

The automatic volume control circuit leads
re run close to the chassis. The h.t. positive line
ires are also kept near the chassis. It is
elpful to use sleeving of suitable colours, such as
:d for the h.t. positive line, and brown or some

PRACTICAL WIRELESS
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General Purpose
COMMUNICATIONS
RECEIVER

by R. F. GRAHAM

other colour for the a.v.c. line. Circuits can then
be identified more easily.

The IFT’s are appropriately wired. Those used
had coloured leads, but some have tags or pins.
The maker’s data will show anode, h.t. a.v.c. and
grid connections, which should be followed.

I.F. Filter

This is formed by IFT1 and IFT2, these two
transformers being mounted on a small chassis
made from aluminium, as in Fig. 1. C11 is of very
low capacity, and can be made by twisting
together insulated wires, if preferred.

The primary of ITF1 is taken to V2 anode and
h.t. line (R7) as shown for an ordinary circuit.
The secondary of IFT2 goes to a.v.c. line and V3
between the *“ grid ” tag of IFT1 and the *“ anode
tag of IFT2. The a.v.c, tag of IFT1 and h.t. tag
of IFT2 are joined, and taken to chassis.

C16 is wired from IFT2 to chassis, and R10 is
also included in the if. filter. A lead from R10
Fasses through the receiver chassis to the a.v.c.
ine.

The filter assembly is bolted to the chassis, and
holes are required so that the lower cores of the
IFT’s may be reached by means of a Jong insulated
blade. A plastic knitting needle, suitably shaped.
will do for this purpose.

Screening

Adequate screening is required, or the receiver
will oscillate when VRI1 is adjusted to maximum
sensitivity. All valve cap leads are screened, as
in Fig. 1. The braiding is taken to the chassis, or
other direct earthing point,

When clear glass valves are used, it will be
found necessary to fit valve cans round V2, V3
and V4. Valves of many types can be used in the
receiver, and they may be of dissimilar size, shape,
or may differ in the screening arrangements. The
suffix “G” and “ GT ” indicates glass, and glass-
tubular valves, while the omission of this indicates
a metal valve. For example, 6K7G valves are of
the usual glass shape, while 6K7GT valves are the
shorter tubular type. These valves, and a metal
type 6K7, are otherwise the same.

Underneath the chassis, anode and grid leads
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Fig. 3.—The layout of components on the underside of the chassis
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Any other coil tunable to 470kc/s
(about 640m) is also suitable, If
the coil does not have an adjust-
able core, C36 should be a preset
trimmer, alternatively the total
capacity needed can be made up
by means of preset and fixed capa-
citors in parallel.

The coupling capacitor C39 is of
very small value, and can be made
from twisted insulated wires. If so,
tune in a fairly weak c.w. signal,
and adjust the coupling or twist,
until a good audio note is
obtained. The value is in no way
critical.

.W

D.D.T. and Output

An underchassis view of the receiver

should be short and direct, and clear of each other,
to avoid back coupling. If oscillation tends to
begin when the IFT’s are aligned, this shows that
screening in these stages is inadequate, or that
wiring is too long,

In the audio circuits, the grid lead (cap) of V5
must be screened and also the leads from V9 to
the noise limiter switch, and C25. If this screen-
ing is omitted, some hum may be heard on signals.

B.F.0.

The beat frequency oscillation is required only
for the reception of c.w. morse, and it is built in a
screening can, as in Fig. 5. An unused can, as
obtained from a fairly large surplus i.f. trans-
former, is satisfactory. A piece of aluminium forms
a_ bracket, to hold the coil to the variable capa-
citor VC4, as in Fig. 5. The unit should be tested
before fitting it in the screening can, as it is secured
by the nut holding the variable capacitor. Leads
pass down through the chassis, to V8.

As the IFT’s are aligned to 470kc/s, the b.f.o.
can best tune from about 467kc/s to 473kc/s, to
give an audio beat note of up to 3kc/s (3,000
cycles) with the b.f.o. placed either side of the
intermediate frequency.

The b.f.o. coil can be a surplus 470ks/c IFT
winding, in which case C36 will generally be
present, and a suitable range should be achieved
by adjusting the coil core. The variable capacitor
VC4 only needs to be of small value, and 15pF
should suffice. Exact results depend on the value
of C36. Provided the b.f.0 can be tuned to produce
a good audio note, the exact value of the variable
capacitor is not important.

To obtain oscillation, a cathode tap is used,
marked B. With some coils, a turn can be prised
up, bared, and a thin lead can be soldered to it.
If this is impossible, extra turns can be added,
wound in the same direction. The tap is then the
junction between the existing winding and the
new turns, while A is the beginning of the existing
winding, and C is the end of the new winding.

Only a few turns are required. This, again,
depends on the coil, but ten turns should be
adequate.

To test the b.f.o, an ordinary broadcast station
can be tuned in. The b.f.0. is then switched on, and
VC4 and the coil core can be adjusted until an
audible beat note is heard.

Wiring to the double-diode-
triode V5, and output stage V6,
will be quite straightforward.

As a loudspeaker with suitable output trans-
former fitted to it was used, no output trans-
former was included in the receiver. Two sockets,
as shown in Fig. 3 allow the loudspeaker to be
connected. The receiver should not be switched
on with V6 inserted, unless the loudspeaker with
transformer is connected. If a loudspeaker with-
out transformer is to be used, the transformer can
be incorporated in the receiver, near the mains
transformer. In this case, the transformer primary
is wired to tags 3 and 4 of V6, and the secondary
is taken to the loudspeaker sockets on the rear
chassis runner. The transformer ratio for a 2-3Q
loudspeaker is approximately 45:1.

Noise Limiter

This is V9, and the switch shorts pins 3 and 4
when the limiter is not in use. The marker/limiter

To Aerlal (S1A)
To Grid (S1B,D,E)
To Anode (SIC,F)

Band switch St

To R27.

JTO R28
To pin 3 of V7

Marker and
noise limiter,
switch S2

To HT+
To HT+

To C31+ve

BFO. and
stand-by switch S$4

Fig. 4—Details of the switch wiring.

To R30
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switch is shown in Fig. 4 and one section of the
switch is connected ‘as indicated. Leads to the
associated resistors should be short and direct,
and all wiring here should be clear of the heater
circuit. When the limiter is out of action, results
should be normal. This setting of the switch is
employed for general reception.

Noise of a static nature will often be encountered,
especially on some short-wave bands, and the
limiter switch may then be turned to- the central
position. There should then be a considerable
reduction in noise level.

Tuning Meter

The tuning meter can be plugged into the sockets
provided, which must be shorted when no meter
is used. A satisfactory meter of simple type can
be arranged by taking the leads to a ImA instru-
ment, with a skunt which will allow the meter to
read full-scale, with VR1 at maximum sensitivity,
and no signal tuned in. The shunt can be made
from a length of resistance wire, or a preset wire-
wound resistor or potentiometer may be employed.
The actual type of meter is of no importance,
provided its full-scale reading is less than the
anode current of V4, so a SmA instrument is also
suitable.

When a signal is tuned in, the meter reading will
fall. Correct tuning is therefore that giving the
lowest reading. When trimming and aligning,
adjustments can be directed towards obtaining the
lowest meter reading, as this gives a more accurate
indication than can be achieved by ear.

Any modification which changes signal strength
will alter the meter reading, so it is easy to
compare the results obtained with different aerials,
and so on.

A test meter set to its 10mA or a similar range,
may be employed as a temporary tuning meter.
Readings will depend on the aerial and other
factors, but a change in current of some SmA
should be expected. with a strong signal.

A bridge circuit meter can also be used. This
is rather more complicated, and by no means
essential. A typical circuit is shown in Fig. 6.
Here, the meter reads zero, with no signal. and
the reading rises in proportion to signal strength.

Crystal Marker

The crystal used was a 100ke/s type, with octal
base, to fit an octal valveholder. If crystals with
a different pin arrangement are used, the holder
should be chosen to suit.

V7. is the marker -valve, and Fig. 4 shows the
marker switch wiring. TC2 is an air-spaced 100pF
trimmer, totally insulated from the chassis. An
air trimmer can be held with 6B.A. bolts. A small
air-spaced variable capacitor of ordinary type can
be mounted on a strip of paxolin, which is in turn
held to the chassis by long bolts having extra nuts.
or spacers. The spindle should be slotted, so that
it can be adjusted with an insulated blade.

If the receiver has a long-wave band, obtained
by wiring in three lLw. coils, to spare switch
contacts, the BBC Light Programme on 200kc/s
(1,500m) may be used to check the crystal fre-
quency. If there is no lLw. band, the standard
frequéncy transmissions radiated om _2-5Mc/s
(120m) may -be-used for this purpose. For most
casy cheeking, the signal obtained from the

PRACTICAL WIRELESS
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marker should be of somewhat similar strength
to the signal of the station used as a frequency
standard. It may thus be necessary to disconnect
C34, and probably use a short, temporary aerial,
if receiving the Light Programme. This depends
on the signal strength, and is not critical, except
that adjustment is difficult if signals are not of
somewhat similar power.

With a 100kc/s crystal, the marker signal will
appear at 100kc/s intervals throughout the tuning
ranges, growing weaker as higher harmonics are
used. To check crystal frequency, tune in the
station chosen, and switch the marker on. Any
difference between the marker harmonic and
ctation frequency will be heard as a low audio

, b Y
Earthing connection
to chassis
ves i
BFO tuner -
Cc37
Bracket —m——————— ’

Screening €an s

Chassis TO
To pin 8 (cathode To pin5{grid)
of V8 of v8

Fig. 5 (above)y—The beat frequency oscillator.

Fig. 6 (below)—The bridge tuning meter.

O
N 1k
No signat
Sockets 6800 " zero
Mi adjustmeny
- o _
5SK%
500
ghassis sesf%sdmllty J

tone, and it may be only a few c/s. TC2 is adjusted
to bring the marker crystal to zero beat, or nearly
so. No further adjustment is required.

In normal use, the marker provides exact cali-
bration points. For example, the 80m amateur
band extends from 3-5Mc/s to 3-8Mc/s and
.marker harmonics will appear on 3-5, 3-6, 3-7 and
3.8Mc/s. A bandspreading scale will show this,
smaller divisions being equally spaced.

The bandsetting scales can be marked at 100kc/s
intervals, with bandspread capacitor pointel
vertical. To calibrate the scales, remove the aerial
On the s.w. bands, markings at 500kc/s points
will suffice. High 100kc/s harmonics become very
weak, and closely spaced. A 500kc/s or 1Mc/s
crystal avoids this, but is not suitable for lowe:
frequency calibration. If required, 500kc/s check

(Continued on page 950)
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FOR -a OF
£RS O
R RACTICAL

AMAZING KNOW HOW' BOOK =

Saves You Poundls

Here is just the practical, at-a-glance guidance YOU need, whether
you wish to know how to service radio and TV sets, install lighting
points, or repair any domestic appliance, from a bell or an iron to a
vacuum cleaner or washing machine. Explains basic principles and
working of modern radio and TV sets and electrical appliances. Shows
how to test for faults, carry out meintenance and repairs by the most
modern methods. Special section on the operation and servicing of
frequency modulated receivers. 480 pages. Over 400 illustrations.
Amazing VALUE—Standard Edition, 21/-; De Luxe, leathercloth,
23/-. Or on easy terms: 5/- down and 3 monthly instalments. (Total
credit prices: Standard, 22/-, De Luxe, 24/-.)

ESSENTIAL TO EVERY SERVICE ENGINEER,
ENTHUSIAST AND HANDYMAN !

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

type.

WATER
HEATING

All you should know

Getting the best from
RADIO AND TV SETS

Here is expert advice that will enable you
to make the necessary adjustments or
repairs in order to get the best possible
performance from any radio or TV set.

All you need to know about
DOMESTIC WIRING

Learn from these help-
ful pages how to carry
out all kinds of in-

ILLUSTRATIONS

ALL THIS—AND MORE
IN ONE GREAT
VOLUME !

Comprehensive Contents Includes

Current, Voltage and Resistance,
Coils, Capacitors and Valves.
Basic Radio-receiver Circults.
Preliminary Tests. Instruments
for Set Testing. Locating Faults.
Dynamic Testing. Tuned Circuit
Alignment. Noises, Interferenca,
Distortion and Instability. Com-=
ponents. Loudspeakers. Pick-ups,
Gramophone Motors. Frequency
Modulation. Television Circuits
and Test Gear. Television Faults,
Symptoms and Cures. Aetials and
Pre-Amplifiers. Maintenance of
Domestic Electric Wiring. Small
Appliances. Fires and Space
Heaters. Yacuum Cleaners and
Polishers, Rewinding Small
Motors. Cookers and Boiling
Plates. Washing Machines. Ree
frigerators. Electric Water Heat-
ers. Battery Charging. Testing
and Repairs, etc.

BT R P

-~
v o,

-

stallations and exten-
sions—with efliciency
and safety! Complete
guidance on conduc-
tors, insulation, satety
regulations, conduits,
cables, carthing, prac-
tical work, ftuses, flex-
ible cords, ctc.

BASIC RADIO CIRCUITS

All you want to know about circuits, so
that you can find your way around
modern sets without hesitation. How
components form various types of set;
gives circuits for 1-valve receiver, 3-valve
receiver, battery TRF recciver 4-valve
superhet, Universal sets, etc.

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

Do your own
BATTERY CHARGING
¥ Here are clear, coi instructions.
<> =

'8 4

v

ADASAAA A A A
C v

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

TRACKING DOWN
TROUBLE

This grand book is invaluable for tracing
faults in radio and TV sets. Tells you all
you want to know—from how to earry out
Preliminary Tests how
to align R.F. and L.F.
circuits. Shows how to
carry out Dynamic Test-
ing. Also shows how to
trace the causes of
Noises, Distortion and
Instability and deal with
the trouble. Gives de-
tailed information on
Components and Loud-
speakers and how to
deal with any faults that |
may develop.

Nl

nent.

NAME

DO THIS NOW!

Simply complete form, indicating Edition
preferred and post in a 24d. stamped,
unsealed envelope to Dept. E.B.35,
Odhams Press Ltd., Basted, Sevenoaks,
Kent. Offer applies in the U.K, and Eire
only. Hurry! Make sure of your copy.

FULL SATISFACTION GUARANTEE

' "f’o: Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks,

I WITHOUT OBLIGATION reserve me *‘Radio, Tele-
[ vision and Electrical Repairs” and send Special Invoice
with *“100%; Satisfaction or No Charge'® Guarantee.

Cross out edition NOT required: STANDARD/DE LUXE
Tick method of payment preferred CASH [0 TERMS (J
BLOCK LETTERS BELOW

www americanradiohistorv com

Full Postal
| ADDRESS

® E.B.35/Feb. "63



www.americanradiohistory.com

928

PRACTICAL WIRELESS

February, 1963

THE LINEAR L1/10

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a 10-watt Hi-Fi push-pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x Sins.

In addition two high im-

pedance input sockets are
provided for microphone
and gram,, etc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECC83, ECCS83, EL84, ELB4,
€781, H.T. and L.T. power

supply point is included for a
radio tuner.
FREQUENCY RESPONSE
<+ | d.b., 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT
in excess of 14 watts,
SENSITIVITY
L.P. 220 m.v. for 10 watts, 78 r.p.m. 220
m.v. for |0 watts. Radio/Microphone 40
m.v, for 10 watts,
TREBLE LIFT CONTROL
4+ 10 d.b. to ~—22 d.b. at 12,000 c.p.s.
BASS CONTROL
+ 14 d.b, to —10 d.b. at 50 c.p.s.
HUM LEVEL
Referred to maximum output and in-
cluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK
21 d.b. in main loop.

LINEAR PRODUCTS LTD.

I .-..Q : =
.

PO

HARMONIC
than 0.1% measured at 8 watts at 1000 ¢.p.s.

DISTORTION Less
Weight 10 Ibs. Power consumption 90
watts. For 200-230-250 v. 50 c.p.s. A.C.
mains. Outputs for 3-and |5-ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price

MAXIMUM RELIABILITY
AT A PRICE YOU CAN
AFFORD

Send S.A.E. for descriptive literature

GNS.

TRADE ENQUIRIES to

Also Available—THE L.45.A
compact High Quality 4-5
watt amplifier. Size approx.
7-5-5%in, high. Sensitivity is 28
millivolts so that the input socket
can be used for either micro-
phone or gram.,, tape, radio tuner
etc. B.V.A, valves used are ECC83

ELB4, EZ80. Controls are: Vol.
Treble and Bass with mains
switch. The Tone controls pro-

vide full compensation for long
playing records. Output match-
ing for 3 ohm loudspeaker. Retail
price £5.19.6.

THE LT45 TAPE DECK
AMPLIFIER. A complete unit
(power pack and oscillator incor-
porated) ready for connection
to A.C. mains. 3 ohm loud-
speaker and practically any make of deck.
Negative feedback equalisation adjustment
by multi-position switch for 13, 3} and 74in.
per second. Retail price 12 gns.
DIATONIC 10-14 WATT. High Fidelity
amplifier with integral pre-amplifier. Retail

12 gns.

CONCHORD 30 WATT, Hi-Fi amplifier
with two separately controlled inputs.
Retail 16 gns.

L50 50 WATT AMPLIFIER, Size approxi-
mately 14 x 10 x 8in. Sensitivity 25 mV.
Output for 3 and 15 Q speakers. Retail
price 22 gns.

L5/5 STEREO AMPLIFIER 5 X 5 watt
12 gns.

ELECTRON WORKS, ARMLEY

COovering medlum wave band. Ideal for the
rt Al ludi =l

cas
(auitable headphones 8/8). Easily converted
4o l-transistor or 2-stage transistor receiver.

NEW LOW PRICES

BACKED BY FULL AFTER SALES SERVICE

LEEDS
R.CS. SRrsTat 816 74 |  SAME HIGH QUALITY | RCS. T0Nen 25/-"0"

Record your favourite programmes, Variable
Medium wave tuning. Triple wound Buper
Hi-Q coi. Chaesis and components colour
coded. Easily constructed. 8ize 3x 11 x L.
All parts, instructions and layout plans,

-— e

THE PERSONAL SET
For Private Listening

An amazing littie set, with built-in ferrite
rod aerial bringing in medium wave at

AMAZING RESULTS from OUR LATEST
5-STAGE TRANSISTOR RECEIVER

A highly sensitive receiver using top grade
transistors and components. Fully tunable

wonderful volume. Sturdy case. Size only
13 x 3 3 dins, Fits into the palm of the
hand. Drilled chassis colour coded for easy

¥ Can be buiit in 1 hour.
% High flux moving coil speaker.
Built-in ferrite rod aerial.

aasembly.

I over medius wave.
1

% 8peclally designed coils for marimum § <

Total
Costs
ing

32/6

P. & P, 1/

{Includ-
earpiece)

LISTEN TO THE WORLD
on “TELSTAR”

OUR EASY TO CONSTRUCT

1-VALVE SHORT-WAVE RADIO

Total
Building
Costs

35/«

P. &P,
2/
Y Receives speech

and music from all over the world.
Construction price includes valve and one coll
covering 40-100 metres.
Can be extended to cover 10-100 metres.
Can be converted to 2 or 3 valve. And all
mains loudspeaker operation.

signal  strength
.
All parts available]separately. * go';]:’:glc onjott
Send FRE E Layout plans * Eyeletted cir-  Total =
S.AE.for and parts lists cuit board, Building Cost &g
on any of these sets. ¥ Easy to follow
v building plans, 59/ P'Q‘/’G.P'
on @A wws SED EED @A TR @A @A MED DEN S RN G Sm S I ey S A ey
The The “BOBETTE”
‘REVILO’ 5-STAGE SUPER SENSITIVE
5.STAGE TRANSISTOR PORTABLE
-STAG Simple to Build, Al First Grade Components.
POCKET A traly portable transistor radio giving full
TRANSISTOR | medium wave reception. Incorporates Sin. High
PORTABLE | Flux 8peaker, push-pull output, first grade
| transistors.
Total High-Q fer-
Building 90/_ rite  aerial,
Costs socket  for
(Including car  aerial, B
earpiece) pr‘e-taur
o rcu
P. & P, 2/6. e
In attractive two-tone contemporary case, with goid | easy con
plated speaker grille and attractive dial. Size only struction
52 x 3¢ x 1}ina. No aerial or earth required— Attractiv
pletely se. tsined. Genuine 3in. high nux |two-tomne
PM speaker. Bocket for personal listentog. Filrst | Caee. g
grade transistors. Push-pull output—250 milliwatts. Total o,
Volume control with onjoff switch. Condenser | Building 95/_
tuning. Basy assembly on eyeletted circuit board. Costs r, &P 28

R.C.S. PRODUCTS (RADIO) LTD. 11OLIVER RD., LONDON, E17 (Mail Order Only)
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by C.M. and E.C.D.

ONE hears a good deal from time to time
about the troubles experienced by people experi-
menting with transistors.

There is no lack of information about the
technical aspects, for those whose maths are up to
it. But one aspect appears to have been neglected;
that is: the precise know-how of how to handle
them in practice.

This is not altogether a simple matter. Tran-
sistors pose problems which are not quite the same
as valves. It can be even less simple if the theory
of their operation is incompletely apprehended
and, indeed, most of the literature on this subject
pre-supposes a technical knowledge at least up to
H.N.C. standard.

In consequence, one hears complaints about
transistors *“ruined in soldering them™; or
already defective when bought; of circuits which
don’t work, or which “run hot”.

These problems are not limited to amateurs. As
an example we know of at least one commercial
firm manufacturing transistorised apparatus which
complained that 50% of its diodes were defective
when supplied—there was, of course, nothing
wrong with the diodes but there was a great deal
wrong with the firm’s “ experts ”, trained, no doubt,
on valve circuitry, who hadn’t a clue when it came
to transistors and whose own methods of testing
them were in fact causing the damage.

Really there is nothing mystifying about tran-
sistors once you get used to handling them. But
you do have to know your way around and it is
probably true that the “ way around ” is only now
beginning really to be understood even by the
people making them.

SOLDERING METHODS

For instance, this question of soldering. Tran-
sistors will stand up to the iron, properly applied.
What they will not stand is too much heat applied
for too long a time. They should be “spotted ™
on; a quick, clean joint made first time and finished
with. (Tin the terminal and sweat the transistor
lead to it quickly and cleanly.)

Transistors are made with long leads—Ileave
them long. Sleeve the leads so they won’t short to
the rim of the capsule. If the joint is made quickly
and the iron removed before it has time to damage
the transistor there will be no trouble.

TALKING POINTS ON CIRCUIT PRACTICE

No. |—D.C. Stabilisation of Transistors

r1old the transistor lead close to the iron with a
pair of long nosed pliers during the operation, the
pliers will draw off the heat and stop it running up
the lead to the transistor. But speed is the essence
of the job.

In fact far fewer transistors are ruined in solder-
ing than is generally supposed.

But they won’t stand up to being put in, taken
out again, put in again, on that score however—
what will? With all electronic soldering the secret
is “once only ”, and finish!

Diodes are often soldered with a spring in them
again a precaution against heat. That is, a loop
is made in the lead and this loop is held in the
nose of the pliers while soldering.

A final point, transistors can be spoiled by light.
too . . . if the capsule is glass it will be painted

Emitter current flow

collector

emitter

Fig. I (lefty1 Here the main flow of current is fron
positive to negative.

Fig. 2 (right;1 Here there are two currents flowing
to exclude light. Don’t scratch the paint. If the
capsule is metal that problem does not arise.

In order to handle transistors properly it is
essential to understand how they work.

The transistor is basically a development of the
old cat’s whisker crystal except that hertzite or
galenium crystals would not amplify, whereas the
transistor does. Its properties are those of a solid

The basis of the thermionic valve is that current
passing through it from anode to cathode can be
made a function of the grid, that is, it can be
controlled in amplitude by conditions on the grid
In the transistor, current passing through it in onc
direction can be made a function of current passed
through it in another—can be controlled in
amplitude by varying the conditions of the seconc
current.

But here the analogy between valve and tr:n-
sistor ends. The valve is a voltage device, con-
trolled and operated by volts. The transistor is a
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current device, controlled and operated by current.
One finds that. it is here that people seem to meet
with the greatest difficulty in understanding how a
transistor functions. It must be admitted that the
majority of technical literature is not very easy
to understand on this issue.

BIAS ARRANGEMENTS

A transistor must be biased just as a valve is.
But not by volts. A transistor is biased by the
amount of current put through it. An understand-
ing of this process is an absolute necessity if you
are going to do anything with transistors at all.
Most of the phenomena which cause so much
trouble to the inexperienced spring from this
factor; most of the peculiarities of the transistor
are rooted in it, so are the difficulties that probably
arise when trying to find out what is wrong with
a piece of transistorised apparatus which refuses
to work properly. )

Consider Fig. 1. There is a collector, an emitter
and a base. For the nonce these may be regarded
as analogous to the anode, the cathode and the
grid of a valve provided it is always remembered
that in transistors the anode (or collector) is
negative; that its voltage is likely to be of the order
of only some 45 instead of the two or three
hundred you would find on the anode of a valve
and that, whereas varying the voltage on the anode
of a valve would have a considerable effect upon
the amount of current which would flow in the
anode-cathode circuit, in the case of the transistor,
once you have exceeded the minimum rated
voltage—somewhere around half a volt perhaps—
it does not matter how many volts you put on the
collector up to the rated maximum, the current
flow in the collector-emitter circuit will be sub-
stantially the same whatever the collector volts.

In Fig. 1 the main flow of current in the battery
circuit will be through the emitter, into the tran-
sistor, out of the collector and back to the battery
... from positive to negative, that is, using the
normal terminology. This current will be of an
order of milliamperes or even amperes.

It has already been said that this current does
not depend upon the voltage on the collector. On
what, therefore, does it depend? Returning to the
valve analogy again for a moment, it depends
upon conditions on the base, which functions here
as the control grid of a valve.

How does it control? In the valve the control
grid would be a few volts negative or positive to
the emitter (cathode), thereby causing the
collector-emitter (anode-cathode) current to be
greater or less as the case might be. Not so with
the transistor!

BASE CURRENT

Consider next Fig. 2. Here is included a second
battery, B2, sensed so as to make the base. while
remaining positive in relation to the collector,
slightly negative in relation to the emitter. Current
will now flow through the transistor through a
second path—namely, from emitter (positive)
through the transistor and out of the base
(negative). There are now two currents flowing
through the transistor simultaneously. Rather as
there would be in a valve if grid current was
allowed to flow.

It is_this second current which biases thc tran-
sistor.

February, 1963

Ham)

X
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A

)
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—-200pv 200mA tov
. Ib= «
200pA =X
* +
X
Fig. 3: The battery, B2, of Fig. 2 is replaced here by a

resistor.

The value of the current which will flow in the
collector-emitter circuit is a function of the value
of current flowing in the base-emitter Ccircuit.
Varying the current in the base-emitter circuit will
cause proportionate but greatly amplified changes
in the collector-emitter circuit.

This may still appear to be voltage biasing . . .
since there needs to be volts on the base to obtain
it, obviously. Avoid thinking that way . . . it is
the current through the base which operates the
transistor; with no current there would be no bias,

So far the picture presents no particular diffi-
culty. In order to obtain the standing quiescent
d.c. current in milliamperes or amperes required
in the collector circuit then all that needs to be
done is to pass a definite value of current through
the transistor via the base-emitter circuit. Having
stabilised the d.c. or quiescent conditions by select-
ing the correct base-emitter current to give the
quiescent collector current wanted, if now an a.c.
signal is fed in between emitter/and base the r.m.s.
variations on the base will vary the base potential,
thus vary the base current, which will in turn vary
the collector-emitter circuit current. Owing to the
resistance of the transistor in the collector-emitter
sense being greatly more than its resistance in the
base-emitter sense the variations in the output will
be greater, that is amplified, than those in the
input. As the base-emitter current/collector-
emitter current transfer characteristic is substan-
tially a straight line over the operating part of the
curve the amplification will be substantially linear.

From here the picture complicates somewhat.
To begin with, while the current in the collector-
circuit will be of the milliampere order, the current
required in the base-emitter circuit to procure it
is only of the order of microamperes. In order to
obtain a current of microamperes, obviously the
voltage required on the base to produce it will be
microvolts.

This presents one of the difficulties experienced
by the trial-and-error experimenters. To obtain a
bias of, say, 200 microvolts on the base (in relation
to the emitter, which in the diagrams is shown
taken direct to earth, which is positive) is not quite
thc same thing as getting, say, 3V on the grid of
a valve!

A further difficulty arises in that this voltage is
critical. If the base is a couple of hundred micro-
volts more negative than it should be the current
in the collector circuit rises above the safe limits
and the transistor may be ruined; 200 microvolts
less than it should be and no current flows at all
—-the transistor is “cut off ”. There are other
phenomena, too, which we will leave for the
moment. First let us go ahead and see how we ge!
that microvolt bias on the base.

In Fig. 3 the battery B2 is replaced by a
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PCR COMMUNICATION
RECEIVERS

TEST METERS FOR EVERY PURPOSE & POCHET

Manufactured by Pye and Philips,
One of the Army’s most versatile
and sensitive setse. RF stage and
2 of L.F,, using 6 British 1.0. type
valves. Large 180 degrees illy-
minating and calibrated Dial,
Fiywheel Tuning with locking
device. Aerial Trimmer. Tone and
Vol. Controls. Band Bwitch 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 830-2,000 metres and has
internal 5-in. speaker. £6,19.8.
Model PCRZ has similar L & M
waveband coverage. Short wave
6-22 Mc/s, but no speaker. £5,19.8.
Model PCR3, as PCR2 but bas
2 short wave banda 2-7 and 7-23
Mc/s, and medium wave band
190-530 me',res." ONLY 8 Gns,
Add 10/8 carr. all models. Designed Y o =

o eperie om ke YT [ B0%0 yriv, MopEL TEan
NAL power supply, but any set 1,000; D.C. Current to A
can bo ftted with BRAND NEW | foqideancs 10" *Meg: Gapacls

COMPONENTS INTERNAL g -
PAGK for 200-250 v, A.C-at exira | 815880 JuT: Decibelerom--0
cost of £2, '

AU receivers wsed but excell Measurements. Size 3tin. x 5in.

condition and aerial tested before Hn.

despatch. £3.19.6.

20,000 O.1>.V. MODEL TP-58,
Reads voltage up to 1.000 D.C,
at 20,000 ohms per volt and A.C.
at 10,000 0.p,v.: D.C, Current to
500mA ; Resistance to 10 Megs,;
Capacitance to 0.1.F; Decibels
from —20 to +36. Size 3tin. x
5iin. x 19in.

£5.19.8-

30,000 0.P. V.MODEL 500, Vol ts
to 1,000; D.C. at 30,000 O.P.V.
A.C. at 20,000; 12 Amps D.C.
Current: 60 Megs Resistance;
to +56 Dbs: Internal
buzzer short circuit warning
Size 3%/,4in. 586116.&1. x 2fin.

S8.A.E. FOR [LLUSTRATED
LEAFLET

All New Stock. with leads. prods. and internal batteries, 6 mo
service facilities. Details S.A.E

nths’ guarantee backed by full

FOR CALLERS ONLY

10 VALVE CANADIAN RECEIVER No. 52. Covers 1.75-
16 Mc/s (19-170 metres) in 3 bands. Built-in 3-valve Crystal
calibrator. and internal speaker. Circuit and instructions
supplied. Store sotled and untested, and accordingly will
only be sold to callers. ONLY 50/-.

ITRO SENIOR TABLE MODEL RECEIVERS, Complete with
9 coll sets covering 50 Kc/s to 30 Mc/s. Used, very good condition,
aerial tested. ONLY £17.10.0 (carriage, etc., 30/-). A few late
Model 5T with 1.0. valves, £22.10.0., plus carriage.

COMBINED VIBRATOR/MAINS UNIT. The Power Pack of
the Army R.107 Recelver. Has vibrator for 12 v, D.C. operation.
and mains transformer for 100/250 volts A.C. Output 12.6 volts
3 A.L.T. and 250 v. at 100 mA H.T. Complete with vibrator. 6X5G
rectifier, and connecting data. Ideal for driving T.C.S, or Type 52
Recelvers, etc,, or mobile equipment. BRAND NEW IN MAKERS'
CARTONS ONLY 45/- (Carr. 5/6).

R107 RECEIVER R.F. UNIT. Brand new tuning sections of the
famous R107 receiver. A 3-stage unit, complete with 4 gang
condensers and dial. Calibrated 1.2 to 17.5 Mc/s in 3 bands, coil
pack and wave-change switch, aerial trimmer. Less valves.
Ideal front end for constructing a superhet receiver. Complete
R107 circuit supplied. BRAND NEW IN MAKER'S CARTONS,
ONLY 35/~, Carr 5/-.

AVOMETER MODEL 7 Reconditioned and in perfect order

with leads, internal batteries, and instructions, ONLY £11,
(reg. post 5/-).
AVOMETER MODEL 7 LEATHER CASES, fitted with

carrying handle & long strap. BRAND NEW. ONLY 32/6 (Post 2/6).
20/- CONSTRUCTOR’S PARCEL.Assorted colours wiring wire,
solder, resistors, condensers, volume controls, tag panel. ALL
NEW. (Post 2/6).

RESISTORS, 100 assorted values our cholce. NEW 10/~
CONDENSERS. 100 assorted mica & silvermica. NEW 12/6.

“P.W.” 6 TRANSISTOR PERSONAL
RECEIVER

Designed by the techni-
cal staffl of

Practical

Wireless: easy to butld,
using printed circuit
and 1st Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage to inter-
nal speakers. All parts
sold ~ separately (new
components only) en-
abling you to buy as re-
quired and full dctailed
price list will be sent on
request. Constructional details 1/6.

Newly designed OSMOR Cabinet and reduced brice. TOTAL
COST INCLUDING BATTERY and CABINET NOW £7.19.6.

“P.W. TROUBADOUR 7’ Parts List, S.A.E.

output,

tors
diode.

speaker.

2-tone cab-

calibrated

THE “GOOD COMPANION” Mk. II

USING TRANSFILTERS, THE LATEST MANUFACTURING
TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY

THE FINEST COMBINED PORTABLE and CAR RADIO
YET DESIGNED FOR THE HOME CONSTRUCTOR

® 750 mW

@ 6 transis.

® Quality
® Brillian-
tly styled

inet. size
11 x 8 x 3in,

@ Very fine
tuning with

® Latest printed circuit. ® Internal high gain aerial with ear asrial

socket. Easy to follow construction data (available separately
3/6). All parts sold separately and full

illustrated detalls will be sent on £9 I9 6
equest. _

rean Total Cost O A

‘| With alternative luxury cabinet using 7 x 4in. speaker, £10.18.8.
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. Ideal
for the beginner. Full medium
waye 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 138 Grays

(LONDON) LTD

(Open until 1 p.m. Saturdays).
(Chancery Lane Station)

Inn Road, London W.C.|
Phone TERminus 7937

Please include carriage costs on all ftems,
We are 2 mins. from High Holborn
and & mins. by Bus from King's Cross.
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT

ROD AERIAL—RA2W
6in long, 3 in. diameter, connections to tags
on Coils. For 208pF tuning capacity. Complete

with Car Aerjal Coil _.. " 2/6

OSCILLATOR COIL—P50/1AC

M.W. covered with 176pF tuning capacity, L.W.

by extra padder ... e = LK 65/4

I.LF. TRANSFORMERS

1st and 2nd Stage—P50/2CC ... - 6/7
(2 required)

3rd Stage—P50/3CC ... . - e 6/~

DRIVER TRANSFORMER—LFDT4 .., bt 9/6
OUTPUT TRANSFORMER—OPT1 wa 10/8
PRINTED CIRCUIT—PCAl ... ves 9/6

in response to many requests we have redesigned the output stages to give 500mW and to enable

a standard 3 ohm Speaker to be used. Full detuils of the simple changes are given on a separate
leaflet available on receipt of stamp.

CONSTRUCTORS BOOKLET WITH FULL DETAILS. = ve 2/-
TRANSISTOR AF. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT, 3-TRANSISTOR, 500mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... = 25 63/8

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

FREE 774MBITI0US ENCINEERS,

Have you sent for your copy? [wuich 1s YouR PRM“\GM. INCLUDING

ENGINEERING OPPORTUNITIES TOOLS!
is a highly informative 156-page guide to PET SUBJECT? EQ\“PME“‘ D st
the best paid engineering posts. It tells MechanizarEnes Tha specicline Elec.
you how you can quickly prepare at home Civil Engineering, Basic Practical and Theoree B 1 E T.(incorporar- §
for a recognised engincering qualification Radlo Enginesring, tic Courses for beginners in ng EM.1. Institutes) |

outlin: Automoblle Eng.. Radio, 1.V., Electronics, Etc
end es a wonderful sange of modern Aeronautlcal Ene., A.M.Brit.L.R.E. City & Cuilds NOWSoffe 8y 8

Home Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. .’::”:’i"’ié‘;'f "::'n‘:;-
Engineering. This unique book also gives Bulidine. Plastics, '},-‘-E-B-c‘:".‘r"““ practical equipment.
full detaig of the Prgxcrtliml Radio & Elec- | Dfavehtemanshis, KA Ask for desails.

troni ourses, administered by our § Radio & Television Servicin,

B ot Electronics Training Division— |  GET SOME bracticar tecrotes "+ B o B EoTe
BB T School of Elecrromicsyxplains | LETTERS AFTER | & smicrions®  SCHOOL OF

the benefits of our Employment Dept. and { “your NAME! ELECTRONICS
shows you how to qualify for five years =2

promotion in one year. l"“'"M'f'cc'E'-E- POST COUPON: NOW 7

We definitely Guarantee ANiAredE | W Pleass send me your FREE 156-page n
ALOB. ] “ENGINEERING OPPORTUNITIES” [}

¢ NO PASS — NO FEE 2 "'g'_'s'ﬁf's' B (Write if you prefer not to out page) [ ]

- 5

o s realing. thi experience youcapnotafford | ANk Gune | B NAME a

earning less than £25. a week, send for your | Gen Cert. of Education ] 8

copy “ENGINEERING OPPORTUNITIES” Etc., etc. AD RESS

today—FREE. ] D |

BRITISH INSTITUTE OF ENGINEERING __ s :

TECHNOLOGY (Incorporating E.M.1. Institutes) - ' a

N 4 »
(Dept.; SE 21 ),29 Wright’s Lane, London, W.8 g susicronexaw, SE/2l W

THE B.L.LE.T. IS THE LEADING ORGANISATION OF 4TS KIND IN THE WORLD
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Fig. 41 Here Rl is extended, thus making a potential
divider.

resistor (R1) from the negative line of the supply.
Now, on the assumption that we want a current
of 200pA through the base-emitter path and we
have a voltage of —9V on the supply line (with
the emitter at 0V positive), and the published data
for the transistor in question tells us that in order
to get a base current of 200nA we need a negative
potential on the base of, say, 200uV, it is a simple
matter to calculate what value of resistor, R1, will
be needed to drop —9V to —200xV. That is, to
drop the whole nine volts except the odd 200uV.

Provided the resistor is accurate—and it will
have to be accurate within 19%-—the correct con-
ditions will be obtained. Also provided the
resistor is high stability and does not vary under
load the conditions will remain stabilised. The
correct d.c. base current will flow to produce the
correct required collector current—somewhere in
the centre of the output curve probably. If we
feed an r.m.s. signa}, in at the points X—X
across base and emitter it will swing the base
current and an amplified and linear copy of it will
result in the collector circuit. Provided, of course,
that it does not swing the base so far negative as
to cause the collector current to exceed its maxi-
mum or too far positive so as to stop collector
current flowing altogether — “ clipping” and
“ bottoming ”, which will be dealt with later.

DOWN TO MICROVOLTS

For the sake of the experts who may be reading
this we will not complicate matters by considering
“leakage currents ™ at this stage.

Sufficient should have been said to make this
matter of current bias clear to those who may not
completely have understood it and also to point
what is one of the first hurdles to the man who
wants to experiment with transistors . . . that we
are dealing with microvolts on the base, not volts,
and they must be precise! It is not very easy to
obtain microvolts within fine limits by a process
of trial and error. With transistors, therefore, the
thing is to make precise calculations first, then
make sure that all one’s components, especially
resistors, are accurate and will remain so under
operating conditions. If calculations are correct
there is no reason why apparatus should not work
for the first time of asking—which will be a great
deal easier than trying to find out why it doesn’t
work, as may be the case if trial-and-error methods
are used.

The values given here are, of course, only
approximations, nor do they include leakage
currents, but all the essential information is in the
published data for any actual transistor, although
there are many circuits in which the bias is
obtained in the manner just explained; this method

PRACTICAL WIRELESS 933

is wholly unsatisfactory in practice! If anything
goes the slightest degree wrong there will be more

. transistors burned out—without the aid of the

soldering iron. .

Which leads to a consideration of certain pecu-
liarities of transistors. These are: impedances,
temperature effects, transistor spreads . .. the
whole question of d.c. stabilisation.

{IMPEDANCE EFFECTS

Consider again the circuit in Fig. 3. The value
of volts dropped by the biasing resistor R1 must
depend upon the amount of current through the
base, which will be the sum of the leakage-
current for that particular transistor and the
actual current at the bias volts. The leakage
current can be taken as the current which would
flow if the collector were open circuited, but at
this stage that may be ignored. The amount of
current flowing through the base will depend upon
the resistance or impedance of the base-emitter
internal path through the transistor.

Now a transistor is not resistive—that is, it does
not obey Ohm’s law. Therefore this impedance is
not stable. In fact it varies with frequency (con-
sidering d.c., we are at zero frequency, of course),
it varies in sympathy with the output impedance,
which is also not stable. It varies under load.
Also it varies from transistor to transistor due to
production spreads, which can be considerable,
hard ‘though the manufacturer tries to keep them
within close limits.

This means that the input impedance is going
to vary during operation and is unlikely to be
identical between different transistors. Therefore
the base biasing potentials are going to vary
during operation and,- if a transistor has to be
changed, the conditions set up for one may be
miles out for the new one. One cannot afford to
be miles out with transistors. R

A reasonably stable bias is needed on the base,
one which wiﬁ not vary greatly from transistor
to transistor and one which is as little dependent
upon the varying impedance of the base itself
under load as possible. This cannot be obtained
by using the series resistance shown. Every varia-
tion in base impedance, and therefore in current,
is going to cause considerable variation in the
voltage dropped across the resistor, which must be
large in order to drop the necessary volts at a
current of only microamps.

There are a number of recommended ways of
obtaining a reasonably stable condition on the
base each with its own particular merits or
demerits for certain applications . . . but we are
going to confine ourselves to the preferred method.

The resistor R1 is extended by means of a
second leg, R2, to earth (emitter), thus making it
into a potential divider (see Fig. 4). Consider this
condition: if the impedance of the divider is made
sufficiently low it will swamp the impedance of
the transistor under drive and the voltage at the
base tapping will remain reasonably constant
regardless of the current taken by the base oI,
more properly, regardless of variations in it, which
will be small in comparison to the current taken
through the divider as a whole, ) .

That is, the Eotential at the ta;:ging point can be
made more dependent upon the total current
through the divider than it is upon the amount
drawn by the base. Changes in tramsistors will
also have much less effect.. Thus there is a reason-
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able degree of d.c. stabilisation of conditions on .

the base!

TEMPERATURE EFFECTS

A transistor is not stable against siear. Transis-
tors are rated at a temperature of round about
45°C. -

There are two ways in which temperature can
be considered. One is the room temperature, or
ambient temperature, which will determine the
lowest temperature these components can operate
at. But in actual operation they will heat up
according to the value of the current passing
through them. Unless steps are taken to limit the
rise in temperature within the safety value there
will be more destroyed transistors.

Consider what may happen in the circuit of
Fig. 3 with the series base resistor and the emitter
down to earth. If the transistor is allowed to take
too much current, perhaps by fault conditions on
the base or because calculations were wrong in the
first place, it will heat up. The hotter it gets the
more current it takes . .. until by a process
analogous to internal combustion and termed
* thermal runaway” it exceeds the safety value
and destroys itself.

This will not be prevented by using mica
washers, heat sinks and so on, which merely
increase the amount of current the transistor can
take without getting too hot.

Consider, however, the circuit of Fig. S, in which
there is now an emitter resistor, Re. Under normal
operating conditions the volts dropped across this
resistor by the emitter current will be, say, 1V at
quiescent current value.

The base bias will have been calculated so that
the base potential is some 12V to earth—that is,
200uV to emitter as before.

Now in the event of a rise in quiescent collector
current through any cause—temperature or other-
wise—the volts dropped by the emitter resistor will
also increase; the voltage at the base tap on the
potential divider remaining substantially
unaffected. Thus the emitter moves more negative
to base, which is the same as saying the base

L

R RL
X ‘ Jces 151
200mA lov
R2 b= o
. 200pA Re +
X

Fig. 5 (above)t An emitter resistor; Re, is included in
this circuit.

Fig. 6 (below): This circuit should remain stable under
i . i

most conditions.

Ieq=1mA
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moves positively to the emitter, so tending to
reduce the current in the collector circuit to its
original value and thus prevent thermal runaway.
Remembering, of course, that moving the base
negatively increases collector current, whereas
moving it positively decreases it. (If the base
becomes positive to the emitter then the collector
current will cease entirely, the transistor enters
cut-off condition and the flow of base current
reverses and now flows in to the base and our of
the emitter. This gives rise to some interesting
phenomena.) o

This final circuit, which is the preferred circuit
for d.c. stabilisation, gives substantial protection
against thermal runaway effects as well as compen-
sating for transistor spreads and impedance
variations.

Once d.c. stabilised a transistor stage can be
used in any sort of a.c. configuration. The emitter
or the collector can be grounded to a.c. even
though not earthed to d.c. :

So the rule is: establish the conditions of d.c.
stabilisation before you do anything else. If the
hook-up does not work, check the d.c. conditions.
The collector current can be read by checking the
voltage drop through the collector load; the
emitter voltage can be checked by reading the
volts dropped across the emitter resistor. As a
transistor obeys Kirchoff’s Law the base current
could be read as the electrical difference of
collector and emitter currents were that difference
large enough to measure, which normally it will
not be. But the value of the collector current, in
milliamps, will enable the base biasing current to
be ascertained by making reference to the pub-
lished data for the transistor.

The base voltage to earth can be read if there
is an emitter resistor; this should be slightly more
negative than the emitter itself.

This is by no means the whole story. A glance
at the circuit (Fig. 5) will suffice to show that the
potential divider R1, R2 is not quite what it
appears to be on the surface. In practice the
biasing potential is almost wholly determined by
R1 because the input impedance of the transistor
itself is in effective shunt with R2 and, as seen,
this is of a low order, some 100Q perhaps. Thus
R2 is really only a bleeder.

Nevertheless with this circuit for d.c. stabilisa-
tion, if calculations have been accurate having
regard to the published data on the transistor in
use, the stage should work—as far as d.c. is con-
cerned—first go off.

Trouble shooting with transistors has its own
problems. The impedances are far lower than
those associated with valves, so are the voltages:
on the base you are dealing with micro values. If
the value of a resistor is taken in situ it will pro-
bably only read the impedance of a transistor in
shunt with and, as the whole set-up is critical
within fine limits, transistors can be wrecked when
trying to find out why they won’t work.

Once d.c. conditions have been established go
ahead to the next stage and consider the a.c.
applications.

If the circuit shown in Fig. 6 is used, and in
addition arrange that the collector load is of a
value which drops at least half the supply voltage
(in this case 4:5V, which is half of 9V), it will
result in a set-up which should work and remain
stable under almost any conditions. [ |
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“ROAMER’ 7 (5 Wavebands)

% (7 Transistor plus 2 Diode designs)

Y Med/Long Waves, Trawler Band and 2 S.W. to approx, |7 metres.

Total cost £7‘

Or Less Case £6.9.6
Y Push-Puli output for room filling volume.
Y Two tone Cabinet with gilt trim.

Y% Rich-toned Sin. Speaker.

Y% Sockets for car radio use.

% Telescopic aerial for S, Waves.

Y FERRITE ROD AERIAL FOR M/L.
Y Full After Sales Service.

% Air spaced g‘auged Tuning Condenser. ¥ Case size [2 x 84 x
Y% Uses latest Mullard Transistors. Y Parts price list and

e

et e =

PERFORMANCE WILL AMAZE YOU!

9.6

P.P, 5/6.

3%in.
Plans 3/-.

"THE SUPER SEVEN

% % (7 Transistors plus 2 Diodes)

% 2 R.F. STAGES.

Y Mullard and Surface Bar-
rier Transistors.

% Coverage of Medium,
Long Waves, Trawler
Band.

Y% Use as domestic radio,
car radio or fit with strap
for carry-about.

Y No aerial required.

Y% 3-inch speaker but will
drive a larger speamcr.

Y 400 milliwatts output stage.

May be built for £5. I 9.6

SIZE: 74 x 5% x ldin,
plus 3/6 post, etc.
Or with telescopic aerial for trawler band £6.5.6
PARTS PRICE LIST AND EASY BUILD PLANS 2/

NEW TRANSONA-6

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

400 Mw_Mullard push-pull
output Transistors, Power-
ful magnet 3in. high grade
speaker. Push-pull trans-
formers. This is a top
perf8rming receiver.
Many stations listed
in one evening includin
Luxembourg loud an
clear. A pleasure to listen
to. FERRITE ROD
AERIAL. All parts sold
separately, including pale
blue gleaming polystyrene
case with duo-diffusion
grilles in red. Uses ¢
volt battery. Sockets for
car aerial.

Total building cost £4s |96 P.P. 3/-. Size 61 x 44 x Liin.

“Agreeably surprised with Trawler Band reception, Luxembourg
as loud as local. Your easy build diagram helped a lot . . . my first
attempt.”—H. S., Penzance, Cornwall (poor reception area).
PARTS PRICE LIST AND EASY BUILD PLANS 176

All components used in our receivers may be purchased
separately if desired. Parts Price List only, S.A4.E.

AFTER SALES SERVICE

Radio Exchange Co.
27 HARPUR STREET, BEDFORD

Phone: 2367
Closed | p.m. Sat. Opp. Co-op.

! BEGINNERS POCKET S

(MW/LW and TRAWLER BAND) (7 Stages)
(5 Transistors, plus 2 Diodes)

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

Total cost of -all parts £2. |9.6 P.P. 3/=
EASY BUILD PLANS AND PARTS PRICE LIST 116

“THE MELODY SIX”

% Feirite road aerial.

Y 6 new type transistors
and top quality com-
ponents, Attractive case
in blue and red and
carrying strap with
gold trim.

Y 3in. Speaker.

* MW/LW.

¥ No aerial required.

£3.19.6

P.P. 3/-
Price list and plans, 2/-.

“BEGINNERS”
PUSH-PULL FIVE

(5 Transistors, plus Diode)

Y 23 Super-tone Loudspeaker.
% Ferrite rod aerial.
¥ Tuning condenser.
% Volume control.

Y Case with speaker grille
in red.

¥ Fully tunable over med/
long waves and T:band.

¥ Simple assembly dia-
grams.

Y 250 Milliwatts output
stage.

Can bé built for 59,6 P.P. 3/, or with 3in. speaker 68/=

% PARTS PRICE LIST & PLANS etc, 2/=
“Home, Light, AFN, Lux., all at good volume.” —G.P., Durham.
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MIGRO-AMPI.IFIER

SMALLEST OF
ITS TYPE IN
THE WORLD
. *

Out-performs
amplifiers 20
times as large.

*

Overall size?
%l x %# x *I

28/6 25

ACTUAL SIZE
1) Power gain—60dB (1,000,000 times).
2) Frequency response 30 ¢/s to 50 kc/s + | dB.
3) Works on any voltage from 1:3to 9 V.

4) Drives any earpiece or small loudspeaker.
5) Simple to build with ordinary tools.
6) Uses Micro-Alloy transistors throughout.

7) Free apphcatlons data gives circuits for using

MICRO-ALLOY
TRANSISTORS

MATIOO0 719 MATIOl 86
MATI20 719 MATI21 86

% Easily the best for all A.F., R.F. and V.H.F.
applications.

% Extremely high gains, typical betas of 150.
% Cut-off frequencies of 120 Mc/s.
% Gold piated for protection and soldering.

SEND FOR COMPLETE BOOK ON MATS

“22 TESTED CIRCUITS USING
MICRO-ALLOY TRANSISTORS”

oNLY 579 including postage.

micro-amp. in micro-radios, transmitters, etc.

This book includes new circuits for amplifiers,
transmitters, micro-radios, F.M. tuners, etc.

TELEPHONE CAMBRIDGE 53965

SINCLAIR RADIONICS LTD. 69, Histon Rd. Cambridge

TRADE ENQUIRIES INVITED

JACKSON
the big nama in PRECISION components

Precision built radio components are an im-
portant contribution to the radio and
communications industry. Be sure of the best
and buy Jackson Precision Built Components.

SQUAREPLANE
DRIVE

Scale 4%” x 34",
Oblong clockface
type drive ratio
8:1. Printed
two wave-bands
and station
names. Bronze-finished
escutcheon with glass.

Write for literature

JACKSON BROS. (LonpboN) LTD.
(Dept. P.W.) KINGSWAY-WADDON, SURREY
Phone: Croydon 2754-5 Grams: Walfico, Souphone, London

NEW MERGCURY SIX GASE

The result of a cross section of opinion
of amateur constructors. A quiet yet
really attractive contemporary design.

PR ik
Price 48/-,

Suitable for many other transistor receivers
currently offered, and plenty of room for
9 x 4in. speaker for quality.

Size 44 x 71x 4in.

Coloured illustration on request.
Mercury 6 Booklet 2/6.
Trade and Retail.

0SMO

418 BRIGHTON ROAD
S. CROYDON CRO 5148
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AUDITRON

(Continued from page 842 of the January issue)

jHE shift controls have a time-lag of about
one second before the trace fully follows movement
of the controls VR3 and VR4. This is due to the
charging time of C28 and C38. It could be avoided
by returning R15 and R16 to the final anode
(pin 8) of the c.r.t.,, and applying the shift voltages
in the same manner to the other two plates. This
was round to worsen the hum level on the trace
slightly, and to worsen astigmatism slightly, yet
should by all means be tried, as conditions could
easily be different with individual Auditrons,
whether the specified tube is employed or not.

The Bridge Circuit

Fig. 3 (page 514, October issue) shows the
arrangements for measuring capacities of from
about 1,000pF to 30uF, and inductances from about
1 to 20H, by means of the “ bridge ” arrangements
built as an integral part into the Auditron.

It is a fact that, in a.c. bridge arrangements of
conventional type, not only are the voltages equal,
but also the phases are equal, for the two pints
between which the null-indicator is connected,
once the point of balance has been reached. Thus,
in principle, a null-indicator can be used to react
to voltage or to phase differences, though almost
always voltage indication is used in normal null-

By M. L. Michaelis, M.A.

indicators, because this is normally
by far the easiest to achieve. A
phase-indicator normally requires
a cathode-ray oscilloscope, which
would involve costs and complica-
tions out of all proportion if one
merely desired to build a bridge
alone. However, it is well worth
while if matters lie the other way,
namely that an oscilloscope exists,
and we want to modify this to
include a bridge function, as here.
Phase-Null indication has, namely,
some advantages in sharp definition
of the Null (Balance), as it involves
the closure of an ellipse to a
straight line at true balance, open-
ing up again beyond, which is a
visually very distinctive action. The
human eye is very sensitive to any
departures from the straight line!

The actual bridge itself is
one of the conventional arrange-
ments for a.c., though novel in detail. R17
and R18 form an a.c. bleeder on the 110V a.c.
line, tapping off sufficient amplitude to give about
2cm deflection on the X plates, using the mains
sinewave. C13 and R12 form the * standard ” arm
of the bridge, giving a definite phase shift (in fact,
45°, because the impedances of CI3 and R12
have been chosen to be approximately equal at
mains frequengy) for the bridge X deflection.
compared to the incoming mains voltage, It is
seen that Sle and SIf, two wafers of the function
switch, cut off the a.c. supply to R17 and short
R12, in all positions except “three ”, which is the
*“ bridge ” setting.

The other arm of the bridge is given by the un-
known capacitor or inductor to be measured.
connected between the terminals “LT AC™ and
“Pot” of the “bridge” connections on the
panel. This is fed from the a.c. heater line, which
is in phase with the 110V a.c. line feeding the
other bridge arm. The completion of the second
arm is given by the fixed and variable resistors
selected on S3a, a wafer of the bridge range
switch S3.

Normal Use of the Auditron Bridge

The normal use of the Auditron Bridge is for
checking and measuring capacities larger than
1,000pF. The capacitor is first of all checked for
leakage before making a capacity measurement,
because leaking capacitors would still give a capa-
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city reading, apparently, i.e., a phase balance may
still be found, but at the wrong point. Thus it is
first necessary to make sure that the insulation is
reasonable. This is done by first connecting the
capacitor with one end to the bridge terminal
labelled “h.t.””, and the other end to the prod of
the signal amplifier probe, having turned the
signal amplifier gain to zéro beforehand, because
only the valve-voltmeter function is needed at this
stage of proceedings. If the capacitor insulation is
reasonable, the valve-voltmeter in the signal
amplifier of the Auditron should, as soon as the
above connections are made, give a sharp kick to
about +250V (for all except the smallest capa-
cities), and thereafter retrurn to zero at once, or
within a short time, according to the capacity.

- Leaks having resistances of 20MQ or less will
have been shown up by this method, and a capa-
citor passing this test should be suitable for most
normal purposes. Note that the applied test
voltage in this test was about 250V which should
be permissible for most normally used condensers.
If the capacitor is of lower voltage rating, then
adopt a modified procedure described later in this
discussion.

Capacity Measurement

. The capacitor undergoing tests is next con-
nected between “LT AC” and “Pots”, and
the prod of the probe is connected also to
“Pots”, The signal amplifier gain is turned up
until an oblique ellipse of reasonable size is
observed on the c.r.t. screen.

S3 is switched to that range including the
nominpal (or estimated) value of the test capacitor.
The corresponding potentiometer then in circuit,
VRS, VR6 or VR7 is turned until the ellipse exactly
closes up to a pure straight line going obliquely
across the c.r.t. screen, and the capacity value is
then simply read off from the scale attached to
the potentiometer. If one has no previous idea of
what value the capacity might have, one has to
search through the various ranges, yet there is a
right and a wrong way of doing this. If, even at
full signal amplifier gain;the oblique ellipse is lying
very flat, giving little departure from a horizontal
trace, it is a sign that the capacity of the test
capacitor is much less than the bridge range set at
the time. If the ellipse is large and distinct, yet
makes no attempt to close to a line over the entire
range set, then the capacity of the capacitor is
much greater than the range set. Always adjust
the signal amplifier gain (VR13) such that the
figures are as large as possible, yet still do not
fold over at the ends (distortion in the signal
amplifier due to overload).

Arrangement of Potentiometers

When making the calibration scales to be
attached to the * bridge ” section of the Auditron
panel, the five positions of S3 should be marked
clearly ‘with the capacity range covered in each
case, and an arrow pointing to the potentiometer
knob operative for each position. Position 1
operates with VRS, and will cover about 1 to
30uF." R19 is here a safety resistor, to avoid short-
circuits if the test condenser has a dead-short fault
and VRS is turned to minimum. In such a case,
without R19, a total short would be present on
the heater line, which would most likely burn out
the bottom end of VRS.

WIRELESS February, 1963

Position 2 operates with VR6, and should cover
about 01 to 1-0uF. R28 here serves the double
function of safety resistor as above, and limits the
high capacity end of the range to reasonable over-
lap with the next range.

Positions 3, 4. 5 all operate with VR7, which
thus carries three scales. In position 3 coverage is
about 0-02 to 0-25uF. Position 4 merely switches
in an additional series resistor, changing the range
from about 001 to about 0-02uF. Finally, in
position 5, the same range of 0-01—0-02uF is still
operative, but a standard capacitor of 0-01uF is
placed in parallel with the unknown one, so that
the actual range, as far as the external capacitor
on test is concerned, has become zero to 0-01uxF.
Balance clarity is too weak for anything except
very rough indications below 1,000pF, thus this

Banana plug/crocodile clips of the type used by the author
(See page 942)

range is calibrated 1,000 to 10,000pF. Capacities
smaller than 1,000pF should be measured by
resonance methods with a coil, using a grid-dip
meter, or by other standard methods. For ranges
3, 4, 5 R21 performs the functions of safety
resistor and scale range limiter.

Paper Capacitors rated at less than 250V

To obtain test voltages less than the full h.t.
of 250V, the “H.T.” and “Pots” terminals
should be shorted together. VR6 carries a voltage
scale, in addition, from about 12 to 100, giving
the indicated voltages at the shorted terminals,
for the relevant slider positions. VRS carries a
similar additional scale from about 1 to 12V.

For the initial leakage test, therefore, S3 should
be switched to the desired voltage range, and the
potentiometer adjusted to the rated voltage of the
condenser, after shorting “H.T.” and *“ Pots”.
One end of the capacitor is then connected to
“H.T.” as before, and the other end to the prod
of the probe, and the same procedure used as
before.

_R2 is a limiting safety resistor, to prevent exces-
sive currents under all circumstances of faulty
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COLLARO STUDIO TAPE RECORDER KIT

SPECIAL BARGAIN OFFER. LOI(I:ID. Kit only

126, £25.0.0

Famous mfrs, surplus offer—Listed 42 gns. A quality Tape Recor-
der Kit based on Mullard famous deslgn—EF36, ECC83, KL.84, EM84
and Rectifier. Specially desAgned Kit for Coilaro latest Studio
Deck. Freq. response + 3 dB. 80 ¢/s—10 ke/s. Amp. and Power Pack
already wired, inter unit wiring only required. Cabinets size: 18 x
164 x 6in. finished in contemp. 2 tone blue Rexine with gilt
Speaker Escutcheon. Magic EVe indicator Circuit and Tech.
H/Book, supplied free with kit, Send 2/6 now for full details
of to-day's outstanding Tape Recorder Bargain.

February, 1963

MULLARD 3-3 Hi-FI
AMPLIFIER

o or 1 35.10. 8P sf P. g//&

plifier b -

Speaker 7 x 4 16/6. & P. 9/-, £ | 2. |9. 6 P. & P. 10/-.
»aives, 3 If above items are pmchused

watt. 3 ohm. together.

#nd 15 ohm. Qut-
put. A really tirst-class Amplifier
glvlng Hi-Fi quality at a reasonable

JASON FM TUNER UNITS

BARGAIN

COoSt. Mullard’s latest circuit. . -Q
Valve lne up: EF86, EL84, EZS1. RECORD g::tlgner O D G
Extra HT and LT available for | 4.SPEED PLAYER PLAYER FAITL, 5 zms, 4 valves. 20/-.
Tuner Unit addition. This is the F £7 alves, 37/6.
it‘tliglaell_?&rlnpamon Amplifier for FM UNITS CABINETS Iy an R CUIY 410

2 3 3 i
TECHNICAL SPECIFICATION— [single Players Carr. 3/6 J ETEAEKS afres
Freq. Response: + 1dB. 40 ¢/3.-26 [Garrard 4 S.P. £6.19.8 NEW JA\()\ I‘M lJAl%D-
Ke/s. Tone controls: Max. Treble fGarrard TA Mk.2 £7.19. 6 Cabinet BOOK, 2/6. 48 Allgnment
Cut 12 dB. at 10 Kc/s, Max. Collaro “Junior’* Price Service 7/8. P. &P. 2/8.

Bass
Boost 14 dB. at 80 c/s. Sensitivity:
100 Mv. for 3 w. outbut. Output
Power (at 400 ¢fs); 3 w, at 1% total

B.S.R. Latest TU12 '79/6

E.M.1. Junior ‘985" gg/6 £3.3.0

TYGAN FRET (contemp. pat.)
12 x 12in. 2/~ 12 x 18in. 3/=

harmonic distortion.” Hum and " Carr. & . e . 6)-
Noise Level: At least 70 dB. below goélg (Uile,?) £7i88 Ins, 5/-. PR EIS (I TRy GhCE
::}O\II'LL 1T oL, Val all Garrard *‘Auto-slim’ Speaker Iret — Expanded
corﬁponeng 'v(nr! mcdiag?a}rfs'nnd Garrard Model Rcmgs'lz'e Contemporary style, rexine covered ?{g nﬁﬁgﬁsﬁgeﬁeﬁognﬂe
special quality sectlonaj Our. £9.19.¢ cabinet 1in  two tone maroon “tt., Multiples of 6in. cut
Trans). ONLY £619.6. Carr ) gnd cream. Slao 10} X 104 X s |max.width.4ft. i
ompiete wired and teste gns. Vol o
ironze Escutcheon Panei, Prin- 51?-2um 'ivt .OCont.ro!ﬂ; including baffle board and anodised 5. ¢ 7ti0s Al Types New Stook
ted Vol, Treble, Bass, On-off, |Spindles Morganite Mid: | Mmetal fret. Space available for all  “rypyuLAR CAN TYPES
supplied w each’ . et Type 1iin, diam. 25125V 1/9 | 84+8/450V_ "4/6
. gers, etc. Uncut record player ; /91 848/ /!
Honal smoscaing Tor Taner Batt, | LB0 ratioy jess Sa ary | mounsin board 14 x 1in. supplied. 35T 3f2 | SHSHNSY fg
10/6 extra. o 8 e DP. 8w. 4/6. Twin Stereo z-VALVE 2-WATT AMPLIFIER 300/25V 9/ | 50450/350V 6/8
HRech12 en) v Deaket's-o less Sw. 8/8. DP 3w. 8/-. | Twinstage ECLS82 with vol. and neg. 8450V 9/3 | 604250/
B 5/ AXIOM Tone control. A.C. 200/ 18/450V 8/6 275V 1%/8
£5, eto. 250 v, with knobs, etc., ready wired 15-+16/45Vv  5/6 [ 1004200/
tofitabove cabinet, £2.17.6, 324320450V 6/6 | 25V 12/8

/6.
6in. Spkr. & TT: . 22/-.P. & P, 2/-.
Complete Kit. 1nclud1ng UA14 Onit
as lllusr.rar.ed. £12.19.8, carr. 7/6.

SPECIAL BARGAIN OFFER

Transistor Components
A self-contained Portable Unit incor- ‘

Midget 1. F s——465 Kcls.

rating 1iabesd BP§R 4 pgedf Auto 9/16in. d 9 168
hanger Recor ayer and famous JACK PLUGS. Standard 2}° Osc. Cou—MIW, /161n. dia. 5/3
High Fldellw “Ful-F{" Xtal Pick Up Igranic Type, 2/6. Screened Ditto, Osc. Coill—M. & L.
with Turnover Cartridge, fitted with 3/3. Miniature 1}*, 2/3. Screened Mldger. Driver ’I‘rans. 3.5:1 8/9
LP and 78 Sapbhire St¥H. Ditto, 2/8. Midget O/Put Trans. P.P.

2 valve Amplifier of
modern design with variable
Tone and Volume Controls.
This, together with a quality
P.M. Speaker ensures a high
standard of reproduction. The
whole is housed in a robust

ENAMELLED COPPER WIRE— SODMS 89 o o o Car

1lb, reels, 14g-20g, 2/6; 228-28g, 3/-;

30¢-40g, 3/9. Ottier gauges quoted x":‘i’e’c”‘cl.m“cgé?ldensers-mam
Type fmfd-50mfd ea.

100mfd, 2/-: 12V wke.

Condensers—.0im{d.’ to .04mfd

for.

Ersin Multlicore Solder 60/40 3d.
per yard. ilb. 2/6, etc.

wooden Cabinet attractively
styled in 2 Tone contemporary
leather cloth with contrasting
polka dot relief.

K1t consists of 3 sub assemblies

already wired. Grub screw Sﬁ"‘sdl‘"' - £12.10.0
connections between Umts M0de Carr. & Ins, 7
only necessary--absolutely no Brr. 8. 1/8
soldering. }:bm?chanzerﬂ Unir,—BsRUl\/éodel
Originally bullt to be sold at  [Ygs Ampld ","’J’,‘,‘l"%ﬁum’f%
17 Gns. .:.pea.ker. Caninet size 17 x 144 x

Recommended Buy! $n.

RECORDING TAPE—Reduced Prices

(ondensvrs—-bllver Mica. All
values, 2pF to 1,000pF. 8d. each
Ditto. Ceramics 9d. Tub.
450V T.C.C.. etc.. 0.001 mfd
0.01 and 01/350V.. 9d. 0.02-
0.1/500° V. 1/-, 0.25 Hunts 1/8.
0.5 T.C.C. 1/9, etc., etc. Close
Tol. b/Mlcas—lO% 5pF-500pF
8d. 600-5,000pF 1lf-. 1% 2pF-
100pF 9d. _ 100pF-500pF 11d.
575pF-5,000pF 1/8. IResistors—
Full Range 10 ohms-10 mez—
ohms 20% ! and ¢ W 8d., § W bd.
(Midget type mocern rating)

9d. IIi-Stab 10%

gd.; 05mfd. to .1mfd. 1/-; .25mfd
1/3: .5mid, 1/6.

Tuning Condensers—JB*'00”
208 pF. + 176 pF 8/@, with Trim-
mers 9/8. Single 365pF '7/6. Sub
min. iin, J.B. D1 m.ln. 0001,

.0003 or .0005 7/- eac!

Control—mth
edge control kmob. 5K ohms
with switch. 4/9, less switch 3/9.
Speaker . Plessey
75.0hms 15/6. 24in, Continental
8 ohms 13/6_] 2tin. E.M.I. 3
chms 17/8. x 4in, PleSsey
35 ohm

8, 23/6.
Ear I'lug Phones—Min. Con—
tinental type, 3ft. lead, jack

W éd., 2W
d., tW 7d. 5% W 9d.
ous American Columbia (CBS\ Premier Quality Tape at ﬁgz }al 178.' ? ot '

Fam plug and socket. High 1mp. G-
NEW REDUCED PRICE! enuine recommended Quality 71

Low Imp.

Tape—TRY IT! Brand new, boxe and fully guaranteed. Fitted
with leader and stop foils. g::.d VALV ES Gnar‘n“md LI NSISTORY “ARG‘?;N:
Standard Long Play Double Play z Brand New—BVA 1st . Grade
6in 600tt, 13/- 9001t 17/ 1,200it. 31/6 1T4 8/- | ECCR3 s;- POC84  9/6 OC44 8/8 GET114 s/e
54in. 200ft. 16/- 1.200(t. 19/6 18001:. 37/6 1R5 7/ | ECL82 10/6 | PCFso 8/6 OC45 8/~ ocT2
7in, 1, 200{t. 21/« 1,800ft. 28/6 2.4001t. 47/6 138 7/8 | ECL80 10/6 | PCL83 12/6 OC81 78 0C70 .7/6
P. & P. per reel 1/-: 6d. on each additional reel. 2344 ;/g gggg 15//(; ;gslf-l g;g ?églcg 115.!((;) 88;[1‘ - %Ia
;ll‘l-)kllél I;;xr;l(.AallV. egnl., ng:srsglae Tape, 1501t, 3/8. P. & P.8d. p[apgs 9//_ ELA4 8/6 | PL82  9/8 XAIOl  9/8 82%34 . g/g
. 2357t n, . - ; !
i Tane etia Bin. 13, Bin. 21 S -, 710 23 Dicde 91 EMeL Mg |Dss 108 R8I0 & OAm B8
Plaxtie Spool Containers .. in. 1/6, 5tin. 2/, 7i0. 2/3 prge 9. | B8 10//8 PY81 9;8 gréocml 17ﬂ¢-rb0n908§l13 g%
Eocs1 8/- | BZ8l  7/6 | PY82 7 45 me
[ERASs B DR e E%? 8;- Gz32  12/6 | U25 lé/ 0C81’s (matched pair) 19/8.

High grade low loss Celiular
alr spaced Polythene—iin.
diameter.  Stranded cond.
Famous mfrs. Now oniy 6d.
per vard. Bargain Prices—
Special Lenzths—

P P. &P, 1/8,

\ Send for detailed bargain lists, 3d. stamp.
We manufacture all types Radio Mains Transf, Chokes, Quality OfP Trans., ote.
Enquirles invited for Bpecials, Prototypes for small production runs. Quotations

by return ‘

RADIO COMPONENT SPECIALISTS L

. I 9 .m.-6 pom. 1 p.m. Wolks
T B o D Fast omd Packing w o ib. 94 L., 115 Ui,
2/8; 5lb., 2(9; 8ib- 3/6.

.

60 vd, 25/, P. & P. 3/
Coax Plugs 1/-. Sockets 1/-.
Couplers 1/3. Outlet Boxes4/6.
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D. & B.-TELEVISION

(Wimbledon) LIMITED

131 & 131a KINGSTON ROAD
SOUTH WIMBLEDON, LONDON S.W.19

PHONE: CHErrywood 3955

OPEN MONDAY—SATURDAY 10 a.m.—7 p.m.
(Except Wednesday—1 p.m.)
Nearest Tube: South Wimbedon (North Line)

COMPARE OUR PRICES

FOR THE FINEST.IN THE COUNTRY
YOUR PROBLEMS ARE OUR BUSINESS

MOST LINE-OUTPUT TRANSFORMERS

COMPLETE NEW RANGE OF TRANSISTOR

. COMPONENTS IN STOCK

+ BRAND NEW * STAR * BARGAIN

Designed for quality and cutstanding value.

*NEW* R.T.D. 8 Watt Monaural Amplifier,
heavy duty, double-wound mains
With separate rectifier wind-
. Valyes: Rectifier, Driver and Qutput.
trols: Switch, Volume, Base, Treble.
Heavy duty output Transformer.
SSIS. All components brand
LG S — ONLY £5.5.0.

TV TUBES

ALL TURES ARE REGUNNED WITH FULL 12 MONTHS' GUARANTEE
18to, MULLARD TYPR, , $3.15.0 12in, MAZDA TYPE,,,...83.15.0
14in, MAZDA TYPE, .24, 5.0
16in. G.E.C. TYPE,,, .84.16.0
17in, MULLARD TYPE,,.£4.16.0
1%n, G.E.C. TYPE, .24.15.0

17in, BRIMAR TYPE £24.15.0.
90° AND 110° TUBES ON EXCHANGE BASIS ONLY
ADD 5/- FOR ELECTROSTATIC TUBES, ADD 10/- FOR 90° AND 110° TUBES.
CARE. AND INS, 12/6. C.W.0. OR C.0.D,

ALL VALVES ARE SOLD SUBJECT T0O FULL GUARANTEE
“yedem’ .« CURRENT VALVE LIST

CYSl . MM/6\ECHSL 5 7/6/PCOS9 4 8/0[US0L  18/6{7Cs 8/-
DFOL . B/6|ECL8O . 8/3|PCF80 ' 8/3|U801  £6/-|606 8/6
DF8 8/-|ECL82  9/-|PCP82 | 9/6|UAF42 . 8/-|7H7 3
DAF91l  5/6|EF36 4/-|PCFs6  10/8)UBC4L  8/-|10C3 15/-
DAF9S  8/-|EF39 4/-lpCL82  8/3|UCF80  10/6| 10F1 5/6
H77 .  4/8|EFs0 5/3|PCL83  10/9|UL41 8/-|10P18  g/p
K91 7/-|EFss 7/8|PCL84  9/-|UL48 8/-[10P1t  12/p
DKo2 7/-|EF868 9/-|PCL85  14/3|UUS 17/6[124U7 518
DK96  8/-|EFs9 §/3|PL36  13/-|UY4l 6/9|12AT7  5/3
LL9A 7/-| EFOL 8/9|PL3S 18/6 334 7/-|12AX7  b/6
DLg4 7/8|Eroz 4/-(PLBL  10/6|3v4 7/-[12K7GT  5/-
L6 8/-| EL32 47| prsa 2/6(5UsG 77-[12076T 65
EABCSO  7/3|EL33 9/-| PL8S 8/-|5Ys 8/-|20D1 8/8
EAF42  9/-|EL84 /6| PL84 8/-|524G 9/8[20F2 123
EBO1 8/0| EM34EM806/2| PYS1 | 12/-|6at8 6/-|20L1 198
EBCSS  4/6/EM80 _ 6/9/PY33 | 10/6|6r1 8/-|20P1  12/6
EBCAL '9/.|EY51 & 8/6|pY80 §-|6F18  8/8[20P3  19/6
EBFS0  8/-|EY88  g/g|P¥s1 3(6r1s  '11/6(20P4
FBF8)  8/-|Ezs0 8/3( PY 6/-|6L1 "10/-|20P5 /6
EOC8L,  6/-|Ez4l 6/3{PY83 | §/.|6L18 9/6|30FLL  10/-
ECCea - 7/6|Ezso /-1 U24 10/-|6X4 4/3|30ps - 19/6
EOCSS  7/6|EZs1 6/-| U2s 11/6|6X5 5/6/30P12 98
ECCS4 7/ Gz32 9/6| U268 B/-|6VE 6/-|35L6GT 8/3
EOC8S  7/6[6z34  1g/6(us1 7/-|68N7 5/8|35%4 6/6
ECF80  9/-|KT330 " ¢/-|US7 12/8607G 6/6|186BT 22/~
ECF83  9/-{POC34  8/3|Us0 8/-|88J7 /6807 778
RECHE  9/lPOCSS  8/8iUlel -  18/.17B7 8/8

We nl"ide ourselves that we can obtain and supply any TV
spare, Please ask us for ANY components you may require we
are almost certain to have them.

TERMS: S,A.E. all enquirfes. C.0.D. 3/- extra.

Postage on Valves, 6d. each. C.R.T.s 12/6 inc, insurance.

C.w.0.
SATISFACTION ASSURED. RETURN POST SERVICE.

February, 1963

SOLDERING
EQUIPMENT

by

40 TMBe mats

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehcnsive range-Robust & reliable
-~ Light weight - Rapid heating - Bit sizes
3/32in, to 3/8in. - ‘Permabit’ or Copper
bits - Ail voltage ranges 6/7v. to 230/
250v, - Prices from 2}/-.
Also
@ Plastic Cable Strippers
©® Miniature Solder Pots
@ Heat Guards
® Long Life Bits
illustrated is the 25w. 3/16in. replaccabie
bit model with safety shield.
—_——_——_——_—1
ADAMIN— new range o1 pre-
cision micro-soldering instruments— |
Have you had details? I
 YSIILYl dydyosgonto SN
Brochure No. SI0 sent free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

MARTIN ELECTRONICS LTD.
156 HIGH STREET, BRENTFORD
* MIDDLESEX
Please send Froo Leaflet on Martin
Recordakita,

NAME ...,

With a Martin Recordakit
everything vcu need is sup-
plied, ready to assemble—
even down to wire cut to
length! The easiest and
cheapest way to own a Hi-Fi
quality Tape Recorder, Fill
in coupon for details.
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test components or mistaken connections.

After checking the insulation of a low voltage
paper capacitor in this way (or any other non-
electrolytic type of capacity within the ranges
covered), a capacity measurement may be made in
the same way exactly as for higher voltage ratings,
because the applied voltage is then only 6-3V a.c.
maximum. Naturally, the shorting lead between
“H.T.” and “Pots” must be removed again
prior to the capacity measurement.

Guantitative Insulation Measuremen:

As will have been made clear in another article
which appeared in past months in this magazine,
dealing with noisy volume controls, those capa-
citors used for coupling from the anode circuit of
a stage of amplification to the grid of the next
stage can sometimes give trouble if the insulation
is not better than SOOMQ. The Auditron can be
used, in the * bridge ” setting, to check whether a
capacitor satisfies this condition.

After successfully completing the above
described *‘reasonable” insulation check the
capacity measurement, multiply the observed

capacity (in uF’s) by 500. This gives the shoriest
tolerable time-constant (in seconds) of the self-
cdischarge rate of the capacitor across its own
leakage, for the purposes envisaged, and the Audi-
tron can .now be used to check that this time-
constant is with certainty exceeded.

For this purpose, proceed exactly as for the
“reasonable ” insulation test. Now set the signal
amplifier gain, by means of the Zener diode
calibrator to give a vertical-deflection sensitivity
of two-thirds as many volts per centimeter as the
test voltage used. Now touch the prod of the
signal probe on to the free end of the test capa-
citor in the normal way, and wait until the initial
valve-voltmeter deflection has died away to
invisibility. Then remove the prod of the probe,
leaving the capacitor hanging with one end free,
and wait the calculated “minimum-time-constant”
period (e.g. for a typical coupling capacitor of
0-05uF, this would be 0-25 seconds). Then im-
mediately touch the prod on to the free end of the
capacitor again. If the jerk of the trace on the
er.t. screen (upwards) is then less than one centi-
meter, the capacitor has insulation better than
500MQ, and is thus satisfactory. If the jerk is
greater, the capacitor is of doubtful quality for
coupling purposes.

insulatlon Tests for Electrolytic Capacitors

All tests and measurements on electrolytics
must use a polarising voltage of the correct sense,
and this is automatically provided in the
“ reasonable insulation ” test here. Thus leakage
checks for electrolytics can be performed in the
same way exactly as for other types of capacitor.
Observe that the test voltage does not exceed the
rated voltage (though it may be less, but not less
than half of the rated voltage), and observe cor-
rect polarity. The positive lead of the electrolytic
should go to the * H.T. ” terminal, and the negative
lead to the prod of the probe.

The “ reasonable insulation ” test, showing leaks
of about 20MQ or less resistance, is normally
adequate, and represents all that can be expected

- in the way of insulation from many large capacity
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electrolytics. However, there is nothing against
the above described time-constant
observation method to test for even better insula-
tion. This is desirable in those cases where
electrolytics are to be used for coupling purposes,
such as in certain types of frame-timebase circuits
in television circuits.

Capacity Measurements for Electrolytics

It is not possible to use the normal bridge
operation and calibration for capacity measure-
ments on electrolytics, because no d.c. polarisation
is then available. A different method is thus to be
used, which is particularly possible because of the
high capacity of electrolytics.

This method proceeds in the same manner as
the *“reasonable insulation” test, and may be
performed simultaneously with the latter right at
the start. Apart from observing that the valve-
voltmeter deflection should return fully to zero if
the insulation is satisfactory, the time it needs to
halve its initial deflection should be noted, in
seconds, with the switch marked “C” on the
probe set to position ‘“time”. This time, in
selgonds, gives the capacity of the electrolytic, in
nF’s.

The same procedure is to be used for non-
electrolytic types with capacities exceeding 30uF,
i.e. not covered by the highest bridge range.

The switch “C?” should be left at position
“ scope > for all other uses of the Auditron.

Capacitors found in modern transistorised equip-
ment are often electrolytics of about 6 to 12V
rating and have capacities of hundreds or
thousands of uF’s. The above described method
of capacity measurement (primarily intended for
h.t. smoothing capacitors) would thus take too
long with these components, apart from insufficient
sensitivity on the valve voltmeter at the low
working voltages. .

These capacitors should thus be charged from a
suitable tap on a grid-bias battery, observing
polarity and keeping to within the voltage rating.
Allow about 15 seconds for charging. Then con-
nect the charged capacitor to a suitable range on
a good multimeter, 1.e. a voltage range of about §
or 10V f.s.d., and having at least 4,000Q/V.

The time in seconds should be noted, required
for the initial meter deflection to recrease to one
third of its value. Dividing this by the meter
resistance for the used range, expressed in MQ,
gives the capacity of the capacitor in xF. Thus.
for example, if a 6V working capacitor is charged
to 6V and 110 seconds are needed for the initial
meter deflection of 6V to fall to 2V, using the 10V
d.c. range of total resistance 40k (0-04M), the
capacity is clearly 2,500puF. Insulation should be
tested in these cases by first touching the charged
capacitor on to the meter terminals, long enough
to observe the deflection, then disconnecting the
capacitor again, and after a time—long compared
to the capacity—measurement time, i.e. at least ten
minutes—re-connecting and noting that the reading
should not have changed appreciably.

The fact that tests on low-voltage high-capacity
electrolytics can be performed in this simple
manner with an ordinary multimeter explains why
no attempt has been made to cover this function
on the Auditron, it being thus superfluous there.
All the other numerous capacitor test facilities
embodied in the Auditron, as described above,. are
seen, however, to be far more convenient there
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than with other arrangements, justifying their
incorporation.

Choke-Coil Inductance Measurements

Inductances cause a phase shift in the opposite
sense to capacitors thus, when connected between
the “LT AC?” and ‘“Pots” terminals on the
Auditron bridge, they will increase the phase
difference between the two points of the bridge
diagonal, instead of compensating it to zero as in
the case of capacitors at balance.

The criterion here to be used for *“balance” is
when the phase difference has thereby been aug-
mented to 90°, manifested by an erect or horizontal
positioning of the ellipse on the c.r.t.-screen,
according to the Y-amplifier gain set. In other
words, the ellipse ceases to be oblique. In this
condition, a suitable setting of the Y-amplifier
gain enables a perfect circle to be produced on the
c.r.t.-screen, which is the final true indication of
* balance ” with a choke.

The only setting of S3 giving a useful range here
is position 1, which was for 1 to 30uF and here
covers about 1 to 20H. This range of inductance
is useful for checking smoothing chokes, audio-
. output transformers, etc.

Measuring Small Inductances

The bridge-facilities on the Auditron have been
designed to cover those capacity and inductance
measurements normally required and not con-
veniently covered by employment of the grid-dip
meter mentioned in an earlier article.

All r.f. coils, for anything from long waves down
to v.h.f., r.f. chokes, 1.f. transformers, etc. should
be measured with a grid-dip meter.

Callbrating the Bridge Controls

The bridge controls should be calibrated against
capacitors of accurately known values. As standard
inductances, a number of chokes and transformers
as different as possible should be selected, their
total impedance at mains frequency determined by
measuring the current they take when connected to
a suitable low voltage a.c. supply, and using Ohm’s
Law. The inductance is then given by the following _
formula:—

Z=Total impedance at
50c/s mains frequency
Z’*—R (ohms).
L= Henry R=d.c. resistance of wind-
314 ings (ohms) (use ohms-

range of multimeter).
The voltage calibrations of VRS and VR, for
test-voltages for low rating capacitors, should be
made as follows. For each scale mark desired,
the potentiometer resistance needed to give the
corresponding voltage with R2 as bleeder from
250V input should be calculated by direct pro-
portion. The multimeter should then be con-
nected between *“ Pot” and chassis (Auditron
disconnected from the mains), and the knob of
VRS or VR6 turned until the desired resistance is
noted on the meter. The voltage mark concerned
is then made against the pointer position of the
potentiometer knob,
Alternatively a valve-voltmeter can be used for
direct calibration of the voltage between * Pot”
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and chassis when “H.T.” and “Pot” terminals
are shortened, and the Auditron switched to
“bridge ”. The built-in valve voltmeter can be
used for this purpose for the higher range 12V to
100V, but is not sensitive enough for the lower
range.

The three bridge terminals on the panel of the
Auditron are coloured wander plug sockets of the
insulated type. Three miniature insulated croco-
dile clips with a banana plug at one end and the
jaws at the other, made as small integral units (see
photograph) were purchased. These can be
plugged into the wander plugs, and the test capa-
citor held between the respective jaws.

A Probe for the Auditron

As mentioned earlier in this series, the Auditron
should normally never be used without its specially
constructed probe at the signal amplifier input,
i.e. only in exceptional circumstances should a
signal be fed direct from its source, via a screened
or unscreened cable, into the signal-amplifier
input. .

_ cable - fcp\ Auditron input
A M B 1 Toist
H : amplifier
: H stage
s ghuce R neact
H H
L] L]
Signal source } :
to Ded : i
scoped | L—
~ : Nt ~ »
D
Cc + Ci=Cm

Fig.13: Equivalent circuit showing the stray capacities
operative if a signal source is connected directl y to the
input of an oscilloscope amplifier.

Also no oscilloscope should be operated without
its proper test-probe at the signal amplifier input.
Probes are generally not exchangeable between
various oscilloscopes since these must be carefully
balanced to suit the particular signal amplifier
with which they are to be used.

Fig. 13 depicts the important aspects of the
signal amplifier input circuit if it is attempted to
feed in a signal direct, without using a probe. Ri
represents the d.c. impedance of the amplifier input,
which is 135k in the case of the Auditron. Ci
represents the total effective internal stray capacity
of the amplifier input, up to and including the
coaxial input plug-socket P. The value of Ci is
unknown and must be measured in a completed
amplifier. ) :

AB represents a length of cable, scéreened or un-
screened, used to connect the signal source to thé
amplifier input P. Cc represents the stray capacity
of the cable to earth. Cc and Ci, acting in parallel,
can be lumped together as a single stray capacity,
Cm, once it has been decided what length and type

. of input cable to use.

Two yards of good coaxial cable with a capacity
not exceeding about 1 to 2pF per inch can be used
for the Auditron signal input. Choose a fairly thin,
easily flexible, coaxial cable. With such a cable
Cc+Ci (Cm) comes out at around 150pF.

{To be continued)
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THE
COMPONENT
SPECIALISTS

‘LY NE RADIQ

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

9 CAMBERWELL CHURCH STREET, S.E.S
10 WITHY GROVE, MANCHESTER, 4

MUSeum 5929/0095
" NORth 6295/6/7
RODney 2875
Blackfriars 5379

Al post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7

THE NEW “CLYMAX” ! !

NEW LOW PRICE MADE POSSIBLE
Through Further BULK l‘URguASFS 16!

u r -
transistor
pocket size
superhet for
Medium and
Long Wave.
All required
components.
NOW ONLY

99/6

Nothing more to buy! Plus 3/6 P. & P,

% Completely self contained. No external
aerial or earth required. y Full medium wave
coverage, plus switched Light programme on
Long Wave. % Push-pull cutput—250 milli-
watts. % Matched set of latest type Mullard
transistors. % Genuine 2{in. P.M. Speaker.
% New high-Q Coils. % Ferrite rod aerial
with high selectivity. % Size: 5} x 3} x 1iin.
Two-tone cabinet. % Precision etched printed
circult with components references clearly
marked. Alignment service available. All
parts available separately. Full assembly
instructions and individually priced parts

enuine G | E

GENUINE
branches

ANNUAL
on January 7th. Callers Only

commences at all

The “COURTESAN”

Our 3

The “AIR KING”

Our new highly successful Six tran-
sistor luxury portable with the
“'SLIM LINE” look. To build your-
self, with printed circuit chassis for
rellability and simplicity in con-
struction. May be used as Car Radio.
with full MEDIUM wave and LONG
wave coverage.

Look at these features!

* 500 milliwatt output to high flux
7 x 3iin. hieh fidelity loudspecaker.

Six selected Mullard Transistors
n latest super sensitive eircuit, plus
germgnium diode. % Compact size—
only 9% x 31 x 63in. (high). % Attrac-
tive three-tone cabinet. Black, Dark
Grey. and Silver Grey, with gilt
control knobs and all gllt fittings,
* Coax socket for car aerial. % Brand
new guaranteed components. % Push
pull output. % Automatic volume
control. +* Long life battery. %
Super sensitive internai ferrite rod
aerial. Nothing more to buy.

gnblrlxelcilnclluded. o
pecial inclusive price for

all required components. £7-1 9'6
Plus P, & P, 4/-.

Full

. Allgnment service avallable.
transistor ly details and individually
plus 2 priced parts list. all of which are avail-

able separately, price 1/6, post {ree.
diode
pocket y .
receiver The “HIGHWAYMAN’
Medium At last a quality Cir Radio to baild
and L yourseif, nt an econemiecal price.
ong Look at these features:—
Wave % Attractive styling. s Push-pull
Coverage. output. % 3 latest Mullard transistors
plus valves type EBF83 and ECH83.
ONLY 63/. % No Buzz. High Qutput and sensi-
tivity. s Printed circuit (newest
Plus2/6P. & P. type). 7° x 4 High flux p.m. speaker.

* No external aerial and sarth required.

Latest 2iln.—75 ohm speaker. % First grade
Mullard transistors, Condenser tuning.
% Volume control with on/off switch. % Easy
assembly on pre-tagged circuit board. *
Attractive red polystyrene cabinet measures
5% x 33 x 1#in., chrome handle, attractive gold
and black dial. % Luxembourg, Hilversum,
etc.,, guaranteed in reception areas. All
parts available separately, itemised parts list
and full assembly instructions 1/6, post free.

LAST CHANCE TO BUY
The well-known BRAYHEAD TRANS
TRONIC *“SUPER 6 RADIO KIT.
A compiete kit to
make your own
transistorised
Transmitter and
Receiver. No
soldering required.
oo e
7 ¥, to build. origi-
'...kd; nal manufacturers
coloured box with
instructions. Ideal
ft for the electronically minded youngster.

'As nationally advertised at £5.4.8)

-able separately

FEW oNLY AT 49/6 P & P. 4

g Medium and Long Waves. % Push
uttons for fingertip control. % Ex-
tremely low Battery consumption
(less than } amp.) % Easy to fit any
make car (Positive earth only), % 12
volt operation. Compact _size
measures only 7° x7° x 2° deep. % Easy

al and

assembly. Supplied with di.
drive aiready mounted.

All parts availl-

but if purchased ==
at one time, the
I;vh(])le’wlll i)e surpplled at a speclal
nclusive price of only
Plus 4/- P. & P. £1 0.19.6
Parts list and . comprehensive
instruction booklet 2/6. post free.
(Deducted from cost complete
parcel purchased later.)

TAPE RECORDER
CONSTRUCTORS

LATEST COLLARO STUDIO TAPE
TRANSCRIPTOR. Latest type incorporat-
ingRecord, Interlock, Lever,[Button, 3motors.
3 speeds, 1§, 3¢, T4 l.p.s.. takes 7in. spools.
Push-button controls. NLEW LOW PRICE
OF £10.10.0 ONLY] plus 7/6 P. & P, Usual
H.P. facilities.

NEW!TAPE RECORDER AMPLIFIER
TYPE 8311-V. Sub-assembled--anyone can
build! Printed Circuit, all components moun-
ted and dip soldered. Already tested. Each

lead cut to length. All that is required to
complete the tape recorder is for a {ew com-
Ponents to be mounted in the cabinet and the
ree ends of the leads soldered to terminals
which are clearly marked, everything sup-
plied, all you need s solder irom, pliers and
screwdriver. Valve line-up; EF86, ECCB3,
2 x EL84, EZ81 and EM84 magic eye. Monitor-
ing facilities, output socket for feeding to
high quality amplifier, can be used as
“straight’’ amplifier for record reproduction.
EQUALISING ON TWO SPEEDS. OUTSTAN-
DING, VALUE AT £11.H_s.o plus 2/6 P. & P.
including all necessary instructions.

ATTRACTIVE_ " TWO-TONE PORTABLE
CARRYING CASE. Suitable for above
amplifier and Collaro Studio deck. Fitted
with 9in. x 5in. High Flux P.M. speaker for
high quality reproduction, Inclusive price
£5.5.0 plus 5/- P. & P. Full list of competitively
priced mics. and stands or: requeSt. The above
3 items purchased at one time, SUPPLIED
CARR. PAID.

NOW AVAILABLE! FOUR TRACK STU-
DIO DECK AS ABOVE, FITTED WITH MAR-
RIOTT HEADS. PRICE £13.19.6 plus 7/6
P. & P. Four track heads supplied separately,
complete with mounting bracket for Studio
Deck at 84/- palr, plus 2/6 P. & P.

TAPE RECORDER AMPLIFIER 8311-4V.
Exactly as 8311-V+but four track, sultable
g)r&Marriott heads. Price £12.12.0 -plus 2/6

N.R. Four-track deck and amplifier fit the
above case, without any modification what~
soever.

PRE-AMPLIFIER KIT TYPE 8312-CP.
Complete high quality pre-amplifier kit for
use with Collaro Studio Deck., Prlce £8.8.0
plus 2/6 P. & P.

TAPE! TAPE!

For the first time in this coun=
tryl Canada's Hi Fi Magnet-
ic Recording Tape. Made by
‘“Bel-Cleer”” of Canada.
Following sizes available,
others to follow, Brand New,
NOT Sub-standard. High
grade Acetate base, attrac-
tively boxed, fitted leaders,
fully guaranteed.

51n. 800 ft., 12/6; 5in. 800 ft., 15/-; 7in. 1,200 ft.,
18/6: Tin. 1,800 ft., 25/-, P. & P. 6d. per spool,
3 or more post free. (Bona fide trade inquiries

vi

invited),

SPECIAL AMERICAN MYLAR DUPONT.
5in, 1,200 ft. D.P. Top quality Brand New 2b/-,
post free. Limited quantity only!

PLASTIC TAPE SPOOLS. Best quality,
3in., 1/3, 4n., 2/-, 6in., 2/, 5fin., 2/3, ¥in. 2/6,
P. & P. d. per spool. Orders over £1 post free.
TELEPHONE PICK-UP COIL. Designed to
feed into the microphone input of either a
tape recorder or any high g amplifier.
Easily attached to telephone by rubber sec-
tion attachment. The coil is electrostatically
shielded to minimise hum pick-up. When
positioned on telephone this model i3 more
than adequate for a fully modulated tape
recording. Brand new complete with 6 ft.
shielded cable. ONLY 14/-. Post {ree.
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MINISETS LTD Hatherley Mews London EI7

THE IMPERIA

An eady-to-build 6-Transistor
Portable Superhet which can
be built by the constructor.
Pre-assembled circuit board for

easy oconstruction. All com-
ponents are new. 5in. speaker
giving: good tone and output.

Attractlve case of exclusive
design 8F x 5} x 2iin. with
gold-plated grille. Specially
esigned matching coil for use
in car. Only first grade fully
guaranteed matchedtransistors
and diodes are used. Anyone
can build this set for

soldering iron. P. & P. 3/-. Full instructions 1/6 (free with order).

£7 1 7 0 Everything supplied except

6-Stage Transistor
Pocket Portable

Can be £4 19 6 2lb

built for

% Completely self contained,
no aerial or earth requlred

% Push-pull output, 250 milii-
watts.

% 3in. high flux speaker.

% Pre-assembled circuit
board with simple instruc-
tions ensuring easy con-
struction.

High Q Ferrite Rod Aerial.

* er-sales service.

Can be supplied with long-wave §/- extra.
Full instructions, price list 1/6 (Free with order).

3-Transistor Radio (plus 2 diodes)

‘Total building 70/- P.P. 28

% Pre-assembled circuit board, ensuriné easy construction. ’

% Full medium-wave coverage.

‘% Attractive case 5} x 3 x 18in.

% All components including
transistors are brand, new
and direct trom -manufac-
turers.

% Ferrite Rod aerfal colil, no
external aerial or earth
required,

% 2iin, high flux speaker direct
from manufacturer,

% After-sales service,

Send 1/6 for instructions, circuit and price list,

THE RIETI

6-Stage super sensitive Transis-
tor Portable. Easy to build.
All components first grade. A
real portable transistor radio,
covering Medium wave recep-
tlon. 5in. speaker, higch Q
ferrite aerial especially de-
signed. Pre-assembled circuit
board enabies the complete set
to be assembled and tested
before placing in case.

Attractive case 8% x 54 x 2in.
with gold-plated grille. Total

bulld costs £ 5 2 6 1;/._& P.

Medium and Long wave 8/- extra. Full instructions 1/6 (free

h order).

The new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 ke/s to 220 Mc/s

JHECK
THESE
FEATURES

BIPR  O ch c

COMPACT
Only 64" x 44"

PORTABLE
Weight 2 Iba,

ACCURACY!
Under 29,

ICONOMY!
Jv. Battery

DIRECT
Calibration

S.A.E. for

RETAIL £7.10.0 foiey%s™ >/ ol ischuioa
36" Screened Test Lead 6/3 extra

CASH WITH ORDER. REGRET NO C.0.D.  H.P. Terms:
IMMEDIATE DELIVERY ae‘]zx;igﬂiﬁz:{t

Trade and Export Enquiries Invited 21/~ per month

EXPRESS ELECTRONICS
ROSEDENE LABORATORIES

KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED

VALVES FOR THREE MONTHS

1C1 7/6)6BHS  5/9v12AX7  6/9| DH77  6/-|EFY1  4/-|PL82
13 8/-[6836  b/9i1zsEs 86| DHLIL2 8/8|EFY2  5/8|PLx3
1F1 8/-1iBR7  8/8|12BHT7 10/6| DH130 10/-|rL41  9/6|PY8L
1F3 7/6/6BWS  6/6[ I2KauT11/= DKO1  7/6|ELRd  5/-|PYs2
IFD1  8/-16BWT7 5/ I’Q:Gl‘ 76| DK9S  8/+[EMB4  10/-|pY83
1IFDY  7/6|sD2 4/-[128N7  6/-|DL92  §/9|EMSS  10/-|R19
1PL 8-[5F12 4z 9/-DLY4  6/8|EY51  7/6|85A1
1P10 7/8|6H6GT  2- 9/6|DLYs  8/-|EYSL  10/-|U52
P11 5/8sJ7aT  778(25 6|EBYL  4/-|BZi0  /8|U76
1R5 8/-[6K7G 574 7/6| EBC41 10/-|EZ80  6/-|U78
185 8/-[6KsG 6/ 9/-|[EBFS0 8/6|EZSt  8/8|U142
1T4 2/8(6Q7G 5763 7/6|ECC81  8/-[HVR2 976 |UBC41
1U5 5/6[6SL7GT 6/-|2
3Q4 8/+|68N7GT 8/-|3
384 5/91aV6G 783
V4 6/8(6X ¢ 5/
5Y3QT 5/-6X3G  5/9|5763
574G 7/8l787 9/650

U E(.FBJ 8/-|N19 78| w17
8/-|ECH42 9/-|N709 7I-| w76
6AK6  6/6|sD3 4/~ DAF91 7/8({ECHS1 10/-|PCCB4 7/6|W142
6ALS  4/-18D7 9/6| DAF96 8/-[ECL8O 8/8|PCF80 7/8|X17

GAMS  4/-12AD4 11/6|DCCI0 12/6/ECL82  9/-[PCF82  7/6|X142
GATG  6/-112AH8 10/-|D¥91  8/.'EF4l  9/-|PCLS2 8/-|X150
6BA6  5/-112AT7  6/-|DF96  8/-EFs0  8/-|PCL84 9/-|277

6BES  7-lizaur 6/9lDH76  6IEFs6  9/-IPL81 12/8|zD17

High Stability Resiitors W 5% 50 0 to 1M, 8d. Midget Ceramics 500 v. 9d»

Coax. Super quality }in., 6d. yd. Plugs 9d. Sockets 9d. Silicon
250v. 300 MA }in. x lin. 8/6. Contact Cooled 250v, 50 MA 6/8. 85 MA 8/6,

H.T. Reots.

0C45. 9/-; OCT0, OCT1, 6/-; , 7/6;
OCT4, OGHs., OCTs, OCsi, T/o: 60as, G170, o,
VALVES MATCHED IN PAIRS

EL34 27/6, EL84 15/-, N709 15/-, 6V6G 16/-,
Pull O.P. ’l‘rlnsformer for above 3-150Q 14/8, P. & P. 1/6.

NOMBREX LTD. (Instruments Division 45)

Eltuary House, Camperdown Terrace, Exmouth, Devon,
England. Tel. 35(5.

0} 24/8, Baker’s "Sclhurst”12in. 150 16W, 80/~ 12in.
Model, £7, 7.0

SETS OF VALVES
DES1, DF91, DAFS1, DL92 or DL94..19;8

NEW TRANSISTORS BY MULLARD 0C19, QC26, 0C66, 25/-; OCH4,
0072 matched in pra. 18/

6BWG 14/~ per pair. Push-
12in, P.M.
Bureo

ECH42, EF4l, EBC4l,

DK96, DF98, DAF96, DL96,,........27 EL41: EZ40,,....37/8
1C3, 1FL lFDl 1P)....0000s .0 2778 UCH42, UF4l, UBC4l,
1R5, 1T4, 185, 384 or 374-........... 8 UIAl, U'Yll......“/'
Poatage and packing 6d. Over £] post free. €.0.D. 2/6.
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NEW STYLED HI-FI CABINET

A NEW radiogram cabinet has just been brought

on to the market by G.K.D. Limited and
which has been specifically designed to house
Leak hi-fi units.

G.K.D. have called this new cabinet the
“Southdown” and have managed to combine
good styling and compactness with generous space
allowance for any combination of Leak equip-
ment. This has been achieved by incorporating a
spring-loaded drawer which, when opened, reveals
a panel for mounting tuner or pre-amplifier units.

The manufacturers are G.K.D. Limited, King
Street, Houghton Regis, Bedfordshire.

7

(Above) The new
radiogram cabinet
from G.K.D. Ltd.

'(Right) Telonic's new sweep generator.

PRACTICAL WIRELESS 945

This new transistor tester is made by Taylor Ltd.

TRANSISTOR TESTER

A NEW transistor tester — model 44 —is
announced by Taylor Electrical Instruments
Ltd. This portable tester is capable of measuring
accurately the characteristics and performance of
modern transistors.

Several new features have been introduced in
this model, including facilities for varying the

collector voltage, base current and collector
current independently.

The tester is made by Taylor Electrical
Instruments Ltd.,, Montrose Avenue, Slough,

Buckinghamshire.

SWEEP GENERATOR

A NEW sweep generator is now available
4X covering a wide spectrum of r.f. frequencies
with a sweep width over its entire range. The new
instrument, model SP-1200. manufactured by
Telonic Industries Inc. (U.S.A.), has a centre
frequency range of 5Mc/s to 1,200Mec/s and a
sweep width also 5 to 1.200Mc/s,

The English agents for Telonic equipment are
Livingston Laboratories Ltd., 31 Camden Road.
London, N.W.1.

S —
R
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AMATEUR RADIO SOCIETY OF CHESHAM AND
DISTRICT

Hon. Sec.: Capt. C. G, Stephenson, G3CLJ/T, 21 Lynton
Road, Chesham, Buckinghamshire.

Each Tuesday evenlng morse, first aid, practical construction and
other subjects are taught and on Fridays the Society arranges RAE
theory lectures. Sunday meetings are devoted to practical
operating.

At the recent Annual General Meeting it was disclosed that the
Society’s membership had increased 600%,.

BRIDLINGTON AMATEUR RADIO SOCIETY

Hon, Sec.: P. Cartwright, G3P0C, 55 Hermitage Road,
Bridlington, East Yorkshire.

This Society has recently moved into new premises in the centre
of the town in North Street. Any persons interested in becoming a
member would be most welcome.

On Wednesday evening the Society runs morse classes for those
wishing to gain experience in this subject.

Arrangements are already going ahead for another mobile rally
to ke held in June.

BURTON-ON-TRENT AND DISTRICT RADIO SOCIETY

Hon, Sec.: H. Harrison, 38 Baker Street, Burton-upon-Trent,
Staffordshire.
Lectures have been arranged for memberson the first Wednesday
of each month, and on December 5th an RAE lecture was given.
The meeting on December 12th was devoted to a film show.
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REPORTS OF CURRENT ACTIVITIES

LOTHIANS RADIO SOCIETY

Hon. Sec.: W.T, Sutherland, GN3JWS, 47 Great King Street,
Edinburgh 3.

On December 13th members attended an R.S.G.B. tape recorded
lecture on “*World Wide Telecommunications”.

Later in the month, on the 27th, members enjoyed a “Social
evening”.

MITCHAM AND DISTRICT RADIO SOCIETY

Hon, Sec.: B, Blandford, | Biggin Avenue, Mitcham, Surrey.
A very successful Christmas Meeting was held on December | 4th,
A Christmas Draw was arranged with.many inviting prizes.
During the evening judging for the annual Constructional Contest
Yook place and.the Society trophies were presented.

PLYMOUTH RADIO CLUB

Hon. Sec.: R, Hooper, 2 Chestnut Road, Peverell, Plymoyth,
Devon.

In the recent competition for the “Ernie Hillyard” trophy, the
winner was judged to be Colin Jones with his radio teletype
converter. Second was John Fallen with a stereo amplifier, and
third was Ted Fallen with a grid dip oscillator.

A party of members attended the opening night of the Torbay
Radio Club on Saturday, Decembar 9th.

Future Event:

January 19th—Dinner and social evening.

CITY OF BELFAST Y.M.C.A. RADIO
cLUB

Hon. Sec.: R. H. Payne, 25 Arundel Street,
Belfast 12,

The club meets every Wednesday and
Saturday and a varied programme of lectures
and visits has been arranged. There are
also constructional facillties available to
members,

A slide show and Christmas party was ene
joyed by all who attended on Deccmber |9th.

CLIFTON AMATEUR RADIO SOCIETY

Hon. Sec.: C. E. Godsmark, 211 Manwood
Road, London, S.E.4.

The annual Constructional Contest was heid
on December l4th at the clubrooms.

The |-9Mc/s net. on Christmas morning was
controlled by G3GHN, the club station.

COVENTRY AMATEUR RADIO
SOCIETY

Hon. Sec.: A. ]. Wilkes, G3IPQ@, 14]
Overslade Crescent, Coundon, Coventry.

This Society is now settled at its new head-
quarters and the newly purchased [50W
transmitter is also installed.

DERBY AND DISTRICT AMATEUR
RADIO SOCIETY

Hon. Sec.: F. C. Ward, G2CVYV, § Uplands
Avenue, Littleover, Derby.

Probably the most enjoyable meeting for
many members was the Christmas Party held
on December 19th. There were no more
meetings for December but a club net on
160m was operated on Christmas Eve and
New Year’s Eve.

The first meeting in the New Year was
held on January 2nd, and was a surplus sale.

““CORONATION STREET OR CQ.ZL...”

j HE radio ham, perhaps more than any other hobbyist, needs
to belong to a club to attain full enjoyment of his chosen pastime,
To be a lone-wolf will not do, for the very act of listening or
transmitting—which, after all, must be considered the fulfilment of
whatever else he may decide is intimated in the title of * radio
ham ”—brings him into immediate contact with his fellow
enthusiasts.

Yet in spite of this undeniable fact, the PRACTICAL WIRELESS
offices receive many letters from readers who obviously ‘do not
belong to a radio club and whose particular problem could - be
solved simply by joining such a society.

For instance, we receive many queries about ex-government sets
and, as most readers will know, information about this equipment
is very hard to come by. In fact most information originates with
the more ambitious enthusiasts who are prepared to service such
equipment “blind ”. And where do these individuals gather and
compare notes?—in the radio clubs of course, and it is in these
clubs therefore, that the most comprehensive data on ex-govern-
ment sets is to be found (except in government records, that is).

The radio clubs also offer unrivalled opportunities for instruc-
tion on the practical side of operating as a licensed amateur, and
this is very important for any potential ham. Also important are
the number of social events that take place from time-to-time, not
to mention rallies, d.f. contests, lectures, construction competitions,
etc., etc.

This time of the year is the busiest for all amateurs whether on
the air or at the workbench, and so the choice is yours, “ Corona-
tion Street” or “CQ. ZL . . .”, but for those who do not belong
to a radio society, we would suggest that you seriously consider
joining your local club. if only for the ragchews and film shows!
There are many clubs listed on this page and most secretaries will
be pleased to give you details of their activities and also extend a
welcome to go along to the next mecting -to. see just what
goes on ",
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SURBITON

PARK

RADIO LTD.

FOR POST HASTE—-POST FREE SERVICE

MARTIN RECORDAKITS

HALF TRACK
B.S.R. TD2 Monardeek, Iatest model 5}in, 6pool ,..cceensseoss
Deposit 81.0.0 and 9 monthly .... 21.1.0
Tape Amplmer tor B.S.R. deck, printed circuit read wired, with
ECC83, ECL82, EM83 and EZ81. bomplete with all
plugs, sockeu, panels, knobs, etc. The whole amplifier
mounts onto the deck, making a self-contained \unt. ... #$88.0
Deposit £1.0.0 and 8 monlhly 00000 21.1.0

£9.9.0

Case with 7in. x 4in, speaker, in two tone grey L nao
Complete Kit as above 222.0.0
Deposit £2. 4 0 und 17 monthlv Y. .
The above recorder can be supplied assembled, wsted and com-
plete with tape and microphone for, .. weeesssees 325,00

Deposit $2.10.0 and 12 monthly ,....
Collaro Studio Deck. Very latest model 3 speeds 7in. spocla. veo.. $12.10.0
Deposit £1.5.0 and 12 monthy .......000.e.. 2108
Tape Ampllﬂor for studio deck, with ready wired printed circuit
control and input panels, mains and output transformers,
Complete with valves, knobe, plans, screws, etc. EF86,
ECC83, EM34, EZ81, 0AS] and 2 EL84, 3 watts output.
Magic eye, radio and mie, inputs, EX L/s socket, tone
and monitor controls. Can be nsed as an ampliter..,,,. £11.11.0
Deposit £1.4.0 and 12 monthly,.. 19/«
Case for above iucluding 9i
Total Kit as above
Deposit £2. 18,0 and 12 momhly .
‘We can offer the above recorder, complete wlth tape and micro-
phone, in a De Luze two tone grey cabinet, asscmbled for $36.0.0
Deposit £3.10.0 and 12 monthly .,
This Machine is listed at 39 gns, by makers and is & very rood buy.
Building Instructions available at 2/8 each kit (retunded if lut bought)

x Sin. speaker

QUARTER TRACK

2
Deposn $1.4.0'and 12 monthly.

vesasess 2111100
8fe

19/
Tape Amplifier as over, but quarter track. wevesss £9.9.0
Deposit £1.0.0 and 9 monthly £1.1.

Case, two tone grey, with speaker. ., 24.4.0
Complete Kit as atiove. £25.0.0
Deposit £2.10.0 and 12 monthly. 8
Collaro Studio Deck, 4 track, eese.., £17.17.0
Deposit £1.18.6 and i3 monthly . £1.9.

Tape Amplifier, as over, but 4 track..... beeve., 212.12.0
Deposit £1.7.0 and 12 monthly, l1.0.8
Case with 9in. x 5in. speaker....... £25.5.0
Complete Kit 4 track Collaro ,...... £35.0.0

Deposit £3.10.0 and Bt monthly o
Tape Pre-amplifier for Collaro deck, with power supplies, EOCSS.
ECLB82, EZ80 and EM85, Radio and Mic. sockets, gives
an equnl!wd output of 400 m/Volts
Halt Track......co0veonnres £8.8.0
Deposit £1.0.0 and 8 monthly.
£9.9.0
Marriott Tape Heads. 4 tra.ck type L/RP3/7 and LIESIQ Beeordl
lglayback and Erase with mounting bracket for Btudlo
ck.
Palr Complete (Marriott list price is £8.14.0). . 2440
Marriott 2 track type R/RP/{1 Record/Playb:
for Btudio deck. Ideal 3rd head £1.7.8
Pressure pad (Studio deck only). 318
Brenel! Mk. 5 deck, } track, 4 speeds . 229.8.0
Deposit £3.1.8 and 12 monthly.
Brenell Mk. 5 Amplifier, with power.., £224.0.0

Deposit £2.8.0 and 12 monthly,

JASON F.M. TUNERS

FMT1, complete with valves ... veersires. 26178
Deposit £1.1.0 and 6 m y o

FMT2, complete with valves, Leas Power . 27.17.6
Deposit £1.0.0 and 7 monthly .. . 12128

FMT2, complete with valves, Selt powered . 29.15.0
Deposit £1.0.0 and 9 monthly ..

FMTS, complete with valves, Less pPower £0.12.6
Deposit £1.0,8 and 9 monthly ..

FMT3, complete with valves. Selt: powered. ceess.o B12.0.0
Deposit £1.4.0 and 12 monthly .,.....

Power pack kit ready drilled chassis for FMTI, ete. .. ... 22128

The instruction books are included in ali kits but are othe:

JTV:2, switched F.M. and TV. 8ound self powdred. All valves
Deposit £1.9.8 and 12 monthly ,..,...,

Meroury 2 as JTV/2 but less power, with all vaives
Deposit £1.1.8 and 12 monthly .

The instruction book is again included but is otherwlae 3/6 each.

All the above unita are available ready built and aligned. Price on request.

214.15.0

RADIO TUNERS

Armstrong T4 C. V.H.F, Tuner, self powered. .
Deposit £2.3.8 and 12 monthly......
Armstrong ST3 Mk, 2, AM/FM Tuner, relf powered
Deposit £2.18.8 and 12 monthly ............
Armstrong AF208 AM/FM Radio chassia, Bass and Trebls
controls, P.U. inputs, etc. ..... ceesesso... 822,180
Deposit £2.8.8 and 12 monthly. 21.17.9
Armstrong Jubilee Mk, 2, AM/FM with Push-pull untwl ve.oee. 580120
Deposit £3.3.0 and 12 monthly. £2.10.8
Armstrong Stereo 55 AM/FM Radlo Chaasis, !epunu tone and
VOIUME COBLIOIE 4\uvvieissssasonnnsasoonnsscssees. $32.16.0
Armstrong Stereo 12, Mk, 2, AM/FM Radio c!n-h. Push-pull
output st-agc, both channels , . cesserasss. $43.10.0
Deposit £4.7.0 and 12 monthly, ... 83124
Braes dial escutcheon is available for AF208 and Jubfles. e
Quad, F.M. Tuner.
Deposit £2.17.9 and 12 monthiy.

AMPLIFIERS (MONO)

Linear L45 Three valve amplifier .. ,..
Linear Diatonic Five valve. Push-pull ..
Deposit £1,7.0 and 12 monthly ...
Dulei DPA15 Main amplifier, Five valve, Pushepull. .
Deposit £1.11,6 and 12 monthly ........

£5.19.8
. 212.12.0

Dulei DPA15 Pre.Amplifier, suitable magoetic pickups £20.9.0
. Deposit £1.0.0 and 9 monthly ....... -0
Leak TL12 Main amplificronly ....... £18.18.0

Deposit £2.0.8 and 12 monthly .

Leak Varislope Pre-amplifier .
Deposit £1.11.6 and 1 monthly 8

Quad Main amplifier ..,
Deéposit $2.5.0 an

AMPLIFIERS (STEREO)
Dulei AC202, Integrated..
Deposit £1.7.0 and 12 monthly
Dulet GAB05, Integrated,
Deposit £2.0.8 al
Dulei Stereo Five, Pre amplifier.........
eposit £1.4.0 and 12 monthly.
Leak Stereo 20, Main amplifier,
Depom £3.4.6 and 12 monthly. e
Leak Varislape Stereo Pre-amplifier.....
Deposit £2.10.0 and 12 monthly.
Quad 22 8tereo Control Unit, o0pg
Deposit £2.10.0 and 12 monthiy.

£22.10.0
4

GRAMOPHONE UNITS

BSR UAMTCSH ............... o
Deposit £1.0.0 and 7 monthly .

Garrard TPA12 arm and shell less cartridge
Garrard Autoslim with mono cartridge. ...
Deposit £1.1.0 and 8 monthly ..

Garrard Autoslim De Luxe with mono cam-ldge. .

Deposit £1.5.8 and 12 monthly ., 1.1.1

Philips AGIOIG With stereo CAPtTIARE . .evvvvesssenarasrosions £13.1%.
Deposit, £1.10.0 and 12 monthly £1.2.4

Connoisseur Craftsman ............¢ceeovierrenaneranaenss £18.3.0
Deposit. £1.19.6 and 12 m

Goldring Lenco GL 58, less cartridge ....veuevverarrranrssss £17.15.5
Deposit £1.5.11 and 12 month

Garrard 4HF with mooo cartridge ... £18.19.0
Deposit £2.1.8 and 12 monthi £1.

Garrard Lab., Type "A" with mono cartri .. £21.18.10

Deposit £2,7.4 and 12 monthly

Garrard 301 ............... £22.18.3
Deposit £2.8.9 and 12

Garrard 301 Strobe . ....... o000 £24.10.3
Deposit £2,9.0 and 12 monthly 00

LOUDSPEAK E RS
Goodmans Axiette 8 ...... £5.17.7
Axiom £7

Anomgol......... £10.74

Deposit £1.1.0 and 8 monifxl');

SK/20XL ....... o £7.0.0
‘Whartedale Super SIFSIAL £6.9.11
Super 3 £6.9.11
R812/D! £11.10.0

Deposit £1,7.6'and 9 m.

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

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

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

Money refund guarantee.
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ia’ev;/ !;For you to build

THE COROVER ‘6’

T'lus superhet receiver uses the
very latest eircuitry, 6 transis-
tors and two diodes and is
fully tunable over both.medium
and long wavebands, First
5tage uses three Mullard AF.117
ailoy diffused transistofs with
0OA.79_and OA .91 diodes, output—
0OC.31D and two OC.81's in push-
pull. LF. frequency 470 Kc/s,
Large internal ferrite rod aerial
gives excellent reception over all
ranges. 3inch high flux speaker has a maximum output of 330mWw,
Operates on four 1.5 v. pen torch batteries. All components are
mounted on a single printed circuit board. Attractive plastic
case with carrying handle—fitted sockets for personal earpieces,
tape recorder and car aerial. Size 6t x 4 x Itin.

MAY BE BUILT FOR £5.19.6 Al parts sold separately.
P. & P, 4/- extra. (Data agxd uﬁt)rucuws 2/6, free if all parts
ought).

o e 7

e N Y

THE ‘SPRITE’

A six transistor superhet Mintature
Pocket Radio 'of Commereial Quality.
Fully tunable over Long and Medium wave-
bands. Uses bDrinted circuit and High
sensitivity internal ferrite rod aerial. 1.F.
frequency 470 Kc/s. Transistors: 3-Philco
2067°'s, 2-Multard OC81M, OC81DM and OAS0
diode. 3 inch speaker. Works on single PP3
battery. Supplied with the complete RF
and IF stages. Driver and Output stages,
ready built and mounted on the printed
circuit; for final assembly you only have to
fit the wave-change switch, tuning€ condenser and drive, volume
control, earphone socket and aerial rod, In very attractive
plastic case, size 4 x 2} x iin.

coMPLETEASABOVE 89/6  Anpartssold separately.

Real Calf Leather Case, wrist strap and Personal Earphone with
case. 10/- extra.

P. & P. 3/6 extra. (Data and instructions 2/6, free if all parts
bought.)

Wirecomp’s Finest Ever Value Offer—

THE ‘REALISTIC 7°

FULLY
TRANSISTOR-
ISED PORTABLE |
RECEIVER o=

This super set—made to
the highest professional
standards-—is now availe
able to the home con-
structor. Compriges 7
Mullard Trans. OC44, 2
0C45's, OCT1, OC81D, and
2 OC81's, plus OA7T0 Crys-
tal Diode. Delivers 350
milliwatt output to 4in
high flux speaker~—I.F.
frequency 470 Kc/s.—
fully tunable over medium and long wave-bands. All components
mounted on single printed circuit board, size 5} x 54in.  Attrac-
tive two-tone plastic cabinet with carrying handle—size 7 x 10 x
3}in. with easy to read dial and socket for car aerial, choice of
Red/Grey, Blue/Grey or all Grey. Complete with full instruc-
tions. All parts sold separately,

including Free P.P.9

WIREGOMP’S£ 6 ' 9 6
PRIGE ° oW Battery — Value 3/9
P. & P. 4/8 extra. (Circult diagram 2/6, free if all parts bought.)

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, w9,
TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day
Saturday, Opposite Paddingion General Hospital
Buses 18B and 36 pass the door.

YRR RRES

EE L L £ 66 £ 688 6 Ll E586 0

Estd. 1940

“MONEY MONEY
MONEY!” *

There's bags of it in Radio and TV
if you know your stuff!

and if you don’t we will teach you,
in our laboratory or by

correspondence.
Mr. J. SYKES

(M.1.E.E., 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 Guilds examinations.
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£
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£
£

* With apologies to Sinclair Lewis.
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£
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ERSIN MULTICORE SOLDERS

for a first class joint every time
Wherever precision

soldering is essential, THE NEW HANDY
manufacturers, eng- | DISPENSER

Easy to find in the
tool box—simple to
use. The solder 1s in
a continuous cofl
which can be used
direct from the
handy free-standing
dispenser—in fact. it
is virtually a third
hand for those tricky
soldering jobs. Con-
taining 15 feet 5-core
18 s.w.g.

Ersin Multicore
Savbit alloy.

ineers and handymen
rely on MULTICORE.
There’s a MULTICORE
SOLDER just made for
the job you have in
hand. Here are some
of them.

HOME GONSTRUCTORS

2/6 PACGK
In addition to the well-known
Home Constructors Pack

BIB WIRE STRIPPER
AND GUTTER

Strips insulation
without nicking wire,
cuts wire cleanly,
splits extruding
fex. 376 each

(containing 19ft. of 18 s.w.g.

iy

60/40 alloys) a simi-
lar pack is now
available contain-
ing 40ft. of 22
s.w.g. 60/40 alloy
especially suit-
able for printed
circuits.

MULTICORE SOLDERS LTD

WULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)
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the Editor

L’Letters to
L —

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
dlagrams or provide instructions for modifying commercial
or surplus equip t. We t 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 lope must be losed with the coupon from
page iii of the cover.

SAVE OUR STYLUS?

S]R,—In reply to Mr. Davenport’s letter in the

December issue, may I respectfully suggest
that if he were to study microphotographs of
record grooves, he would soon realise the serious
damage caused by the dirt and dust which adheres
to fingermarks on a long playing record. This dirt
not only causes excessive surface noise on a light-
weight pick-up, which has been specially designed
to give the highest quality with the lowest record
wear, but also damages the stylus. This in turn
deforms the grooves of every record which is after-
wards played by it, therefore causing over £50 of
unnecessary damage to even a modest collection of
30 records.

If Mr. Davenport cannot tell the difference in
quality between the average * 3W-or-bust” record
player with a cheap multi-purpose 5in. loud-
speaker, and a 30W hi-fi stereo system whose
tweeters and bass reflexes alone can do credit to
frequencies ranging from cascading strings down
to a deep organ diapason, then I am afraid that
he is missing a great deal of enjoyment and
pleasure indeed. — J. D. Marteanp (Preston,
Lancashire).

IR.—In answer to Mr. Davenport’s letter in the
December issue, | would have thought that,
although he is obviously not an hi-fi enthusiast, he
would not have condemned his friend’s disc and
stylus cleaning activities. In addition to the effect
of dust on the quality of reproduction obtained, it
can also be very damaging to the surfaces of
modern microgroove records, and the expense of
30s. or £2 for replacing records carelessly damaged
in this way is, in my opinion, considerable.—D. L.
MicLer (Plymouth, Devon).

HI-FI FANATICS

IR.—How right your correspondent D. R.
Davenport is to criticise these self-styled hi-fi
fanatics.

From such contact as I have had with these
people, 1 am convinced that it is not an apprecia-
tion of music that drives them to buy expensive
record reproducing equipment, but rather a very
juvenile type of pleasure in showing off audio set-
ups to friends. Their wariness of people touching
their records and equipment I am sure arises from
nothing more than a desire to reserve the pleasures
and mvsteries of hi-fi for selective cliques.

Recording and equipment manufacturers must
bless this gullible section of the public who so
readily buy their products, just so long as they can
impress their friends with “frequency response S
“rumble filters”, “negative feedback tone circuits”
and all the other little non-committal technical
terms which clever salesmanship dictates shall be
tagged to these products.—N. L. NICHOLLS
(Northampton),

THE QUANTUM THEORY

S]R,—With reference to Mr. Robbins’ letter in

the October issue. I suggest that he, as well'as
Mr. Craske has misconstrued the Quantum theory
entirely.

Mr.  Robbins’ statement that photon’ sirn-
ultancously exhibits wave and particle properties is
entirely erroneous. The term photon, from the
Greek meaning * light”, came into general use
around 1928. It is frequently regarded as
synonymous with energy quantum, but is 'strictly
the quantity, or quantum of radiation associated
with a single quantum of energy. It may in fact
be described as an ‘“atom” or ‘particle” of
radiation. By Max Plank’s equation,.a photon of
radiation of frequency, V, carries an amount hV,
of energy: h being the Plank constant.

Also, the wave and particle conceptions are not
as Mr. Robbins states, analogies used to explain
certain phenomena. They are in fact fundamental
characteristics of nature. The diffraction and inter-
ference properties of radiation necessitate a wave
structure, whereas photo-electric phenomena and
the Compton Effcct imply that radiation consists
of particles.

The fact is that everything exhibits wave
character or particle character depending on the
circumstances. But as such, they do not ‘exhibit
simultaneously, as shown by Heisenberg’s
* Uncertainty Principle ™.

Electromagnetic radiation is definitely a wave
motion, covering the enormous range from about
10-"%cm for Gamma rays to 10°cm for- the
longest known radio waves. These radiations are
fundamentally the same, all travelling at the speed
of light, differing only in their wavelength. Also
their energy content is calculated by the Quantum
theory; the energy Quantum being proportional to
the frequency.

Further by means of Plank’s constanf and the
mass-energy  equations of  Albert Einstein,
DeBroglie showed that a particle of mass M,
moving with a velocity V, i; associated with a

wavelength A, given by A=——; where h is the

Plank constant. Therefore wave-particle duality of
matter, is an inherent cancept of nature.. :

www americanradiohistorv com


www.americanradiohistory.com

950 PRACTICAL WIRELESS February, 1963

To enunciate an example: posi-

AAAAA

tron electron annihilatior;) results I‘IOOOpF 100k AN | Joe
in a loss of mass and a liberation
of energy. This energy appears ferial M | T1 green
in the form of Gamma radiation. 4-6¢t. 40000 ] S1
The rest mass of an electron is of flex Phones
close to 911 x 10-** gram, the A

g 4 WF
positron presumably being the - 15v ks
same, consequently positron elec-
tron annihilation results in a loss ) = :'
of 2 x 911 x 10-** gram. Using 120pF| -~ svi
Einstein’s mass-encrgy equation, mice ) + T &%
the accompanying liberation of : !
energy will be E=9-11 x 10-** x — "%J\f =
2 x 899 x 10°=164 x 10-* / ns
erg=1-02 million electron volts. 200

Hence the total energy accom-
panying annihilation is 1-:02
million electron volts. From the

Quantum theory equations, the
resulting wavelength equals
124 x 10-*°
-— =121 x 10-"°cm,
1-02

which is 00121 x 10-*cm or 00121A. To
conserve momentum .as required by laws of
mechanics. two equal Quanta are cxpelled in
opposite directions. The energy of each Quantum
z 1-02 :

is’ then —— million electron volts and the cor-
2

responding radiation wavelength is 0:024A. The
mass-equivalent of a photon of wavelength
0024 A treated as a particle moving at the speed
of light can be calculated hfrom the DeBroglie

equation in the form M=-—— and equals 9-11 x
AV

10-** gram.

Hence when a positron and electron annihilate
one another, the photons produced have the same
effective mass, so that mass in the broadest sense is
conserved.—A. REDMAN (Shipley, Yorkshire).

‘-L_A-——' Earth if required
-

Fig. 1: See Modified T.R.F.

MODIFIED T.R.F.

IR,—I wonder if this circuit (Fig. 1) of a receiver
I have just built would interest any of your
readers. The original design was by J. G. Ransome
and was published in the December 1961 issue of
P.W. under the. title of *“Transistor T.R.F.
Receiver ”. However, 1 am using only two tran-
sistors instead of three and headphones instead of
a loudspeaker. A few feet of thin flex scrves as a
throw-out aerial.

Reception on medium waves is amazing, with
several Home Service transmitters coming in at
good strength. After dark, Athlone and many
foreign stations are received exceedingly well.—
H. E. CHAMBERLAIN (Newark-on-Trent, Notting-
hamshire).

PURPOSE
COMMUNICATIONS RECEIVER

(Continued from page 926)

calibration points can be obtained by temporarily
taking the b.f.o. output to the aerial circuit. and
tuning the b.fo. to 500kc/s, by means of the
100kc/s 5th harmonic.

The 160, 80, 40 and 20m amateur bands are
covered, and commercial 49, 40, 31, 25, 19 and
other bands, inctuding ship-to-shore, etc. The
marker signal is c.w., and operates the tuning
meter, but is only able to produce an audible
signal if the b.f.o. is on.

To tune a narrow band of frequencies accurately,
thc bandspreading pointer is placed on a 100kc/s
marking (pointer vertical) and the bandsetting
capacitor 1s adjusted to the marker harmonic, as
this gives more accurate setting than possible by
visual means. Harmonics beyond the 40th or 50th
ecome difficult to locate. Normal reception is of

irse possible with the marker stage omitted.

n image frequencies become uapparent on
vavelengths (these are 940kc/s, 1e.. 2 x i.f.
Yy, above the tuned frequency) they should

be relatively weak unless the trimmers are
adjusted to them in error.

The receiver should give very good results on
all bands, and the iron dust cores of the coils may
be adjusted with an insulated blade for best
results. Initially, set TC1 nearly open, and tune in
a low wavelength station. The panel trimmers
VCIC and VC2C should tune quite sharply, for
best reception. If best results are obtained with
either of these trimmers fully open, screw TCI up
slightly, to increase its capacity.

A station of fairly high wavelength in the band
is then tuned in, the panel trimmers being left un-
touched, and the coil cores are adjusted for best
results, and to secure the required band coverage.
Actual coverage depends to some extent on the
positions of the cores. It will be found that at
other parts of the tuning range, slight re-adjust-
ment of the panel trimmers will improve reception,
especially with very weak signals, and on the
short-wave ranges. If TCI is at a suitable capacity,
and the coil cores are correctly positioned, little
re-adjustment of the panel trimmers will be needed,
throughout the tuning range. Alignment should
be undertaken*as carefully as if preset trimmers
were fitted, but any slight errors will. not result in
lost efficiency, as the panel trimmers can be
adjusted finally to suit. [
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SENSATIONAL NEW 1963 DESIGNS — BY GONGORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS * EASY AS A.B.C.

THE NEW ““VOLKSRADIO” ONLY |9/6

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS-
SIBLE—the beautifully compact “5-STAR VOLKSRADIO”
measuring 4} x 2} x 1}in. receives et T
perfectly—in the Bedroom, Office,
Garden—over all medium waves
(incl. Luxembourg), Under 1d. hour
running cost, ANYONE can assemble
it in one or two hours using our
sumple A.B.U, plan, Complete set of
parts ONLY 19/6, plus 2/6 P, & P.
C.0.D. extra, (Parts can be bought
separately.) Money Back Guarantee,

“OUR NEW 4-STAGE MINUETTE”
39/6

Build this newly-designed “MINUETTE” 4-STAGE transietor
aet in very strong ready dnlied ULTRA-MODERN CASE, rize
only & ¥ 3} x tin. Uses three transistors and diode and SELF-
CONTAINED LOUDSPEAKER, Very
sensitive, 1deal for office, bedroom,
holidaye, etc. Months and months
of listening off a 1/2 battery. Can
be built FOR ONLY 89/6, including
PROPER CASE, miniature speaker,
etc. SIMPLE AS§ A.B.C, PICTORIAL
STEP-BY-STEP PLANS etc, plus
post and packing 1/6 (C.0.D. 2/
extra), Parts sold separately, priced
parte list 1/-,

MO EARTH OR AERIAL REQUIRED

Revolutionary INTERKAL
FERRITE AERIAL Makes
this sensational pocket-size
radic the best money-saving
bargain of all time, Powerful,
superb tone and clarity,
ensures perfect receptiom for
all your favourite programmes

Completely portable, oniy §3 x 3 x 1}in. Two-tone

case, Anyome can assemble with our simple
PRINTED CIRCUIT PLAN. Send 37/6, plus 2/8 P. & P. (C.0.D. 2/-

exira), Batisfaction guaranteed. (Al parte available separately).
FREE lV;JII?I‘I}{I %}g}l{i‘ggfﬂ HIDE-AWAY EAR-PIECE GIVEN
THE MINUTE MIAM]

TRANSISTOR
RADIO onuy 32/6

Unbellevably rmall—Outragenusly cheap!
You will be amazed at the fine quality of
tone and volume of tbis great little radio,
Only a fantastic 84 x 23 x 1}in, the MIAMI
will bring you great entertainment for
months on a 1/2 battery. Simple assembly
plan with each set. ONLY 32/6. YES 388/6.

Plus 2/8 P, & P, (C.0.D, 2/- extra). BSatisfaction Guaranteed. Demoon-
strations given daily. Parts available separately if required.

THE NEW “COSTA BRAVA” 49/6

NO EARTH or AERIAL REQUIRED
ALL TRANSISTOR RADIO

Revolutionary INTERNAL FERRITE AERIAL
and moving coil speaker makes this sensational
pocket-gize radic the beat money-saving
bargain of all time. Powerful, superb tone
and charity, ensures perfect reception for
all your favourite programmes. Completeiy
portable, only 53 x 3 x 11 in, Two-tone case. Anyone can assemble with
our simmple PRINTED CIRCUIT PLAN. Send 49/8, plus 2/6 P. & P, (C.0.D,
2/- extra). Ratisfaction Guaranteed. (All parts available separately),

FREE HIGH SENSBITIVITY HIDE-AWAY EAR-PIECE GIVEN WITH
EACH BET.

THENEW “LISBON” s
TRANSISTOR SET

This is a pocket 2-astage

transistor set not much I9,6
larger than a matchbox.

Excellent clear reception covering all
medium waves, works for months
off a tiny 14 or 3 volt battery costing
only 8d. Easy to build and an
excellent introduction to transistor
circuitry. Everything can be supplied
down to the last put and bolt incl
SIMPLE PICTORIAL STEP-B
STEP PLANS FOR ONLY 19/6 plus
post and packing 1/6. (C.O. 2/
extra). Parts sold sepu'ately. pnced
parta list /-

]

THE AYNGD BURGLAR ALARM
CLEARANCE

Bulk purchase of
bankruptstock en-
sures this fabulous
money-making offer.
BIG PROFITS FOR YOU IF
YOU BUY NOW! Made to

AUTOMATIC CIGARETTE LIGHTER

THE NEW “SAN REMO” 6 STAR 32/6

This All Transistor Speaker Radio—The
“San Remo” 6 Star covers all medium
waves including “Home,” “Light,” ete.
Reliable and lightweight—S8lips easily tnto
the Pocket or Handbag—size only 44 x 2§ x
1jin! Works for Months off 1/2 Batteryl

ldeal for holidays, Camping, Bed-
room, etc, Anyone can assemble
it in an hour or two with our simple-
as-ABC PLANI Complete let of
parte includ

everything—only  82/6, pln- 2/6
P. & P, (C.0.D. 2/ extra.) Partscan be bought separately.

instantly provides ready lit cigarette,
without the driver taking his eyes from
the road. Heavily chromium plated case
holds 10, Easily and simply fitted to
any car’s dashboard. Works off 6 or

retail at 7 gns. you can now
buy this famous Twin-gong
Alarm for only 3716—hut
only if you act now . .
stocks are strictly limited. Easily installed
and operated. Bwn,d(;eson or off at anytir?e. 12 volts. l;etail il’rice 44/9. Special
Fantastic ¥INAL reduction to clear Clearance offer only

ST 12/6 ...,

(minimum order of 8) Carr. Free. eold In minimum lots
Free literature sent with each alarm. | of 6. Carriage frec.

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letters. Suppliers
to Schools, Universities, Government and Research Establishments. Complete range of components and
values stocked. Regret no C.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

GONGORD ELECTRONICS

(DEPT.

@m) 210 CHURCH ROAD, HOVE, SUSSEX
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A 12" SPEAKER
for the HOME CONSTRUCTOR

¢ A fine 12 Speaker employipg a new type of
# double diaphragm and magnet assembly, the
- RS12/DD has been designed with the home
" constructor in mind—it is one of the few 12”7
models suitable for use in compact enclosures
' enabling a really high quality system to be
assembled at a modest price.
Sonme important features of the RS12{DD—
Very low bass resonance
Synthetic Centring Device
Ceramic Magnet
Die-cast Chassis
Foam edge Damping
One-piece HF Flare Dome
Airtight imJ)regnated Koll
Surroun

£11.10.0 TAX FREE

“ﬂldl‘f?dﬁ'? .

WIRELESS  WORKS 'LTD

w

including Conastructional
details of suitable cabinets.
Post to Wharfedale Wireless Works Ltd.,
Idle, Bradford. Yorkshire,

/ Complete the coupon! for technical specification
/ of the RS12/DD

NAME
ADDRESS
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SLIM CRYSTAL 3-way MICROPHONE

+ Hand held.

% Stand mounted. _
or

+ Suspended by lavalier cord. !

MODEL 100C 39/6 It

Free

Check the spec. and judge for
Yourself. Response 60~10,000 cps. §
Built-in ON-OFF 8witch. Qutput
Level —52 dB. Omni-directional.
Termination above 500 K ohms,
Satin Chrome Finish. Accessory Table Top Stand, 8/6.

HANDY INTERPHONE

For Home, Workshop. Office.
two-way calling. Consumes
current only when talking
or calling, Housed in attrac-
tive plastic cabinets with
chrome stands. Completely

portable. Master and sub- MA|LPLAN PRICE
station. Replacement bat- Inc. PP3 battery, and 25
89/6

tery only 2/6. Today's value yds. lead with plugs.
8 gns. P.&P. 3/-.

SKANTEST—THE LOWEST PRICED

L.O.P.T. TESTER

Tests TV Windings for shorting turns by unique pulse method.
This compact fnstrument can save you Pou.nds. It detects a
single shomng turn in a line output transtormer. deflector cofl
or other Windings. The pulses provided by the Instrument
detect intermittent faults. In position one, the continuity of
the Win s 18 checked; in posttion two. high impedance cofls,

e
and in position three, low impedance colls. Once You have used
the Skantest you will regard it as a must in TV Servicing.

Exclusive Mailplan Offer 99/6 P.&P.2s
L P.W, i i
MAILPLAN [0 oo Sti 016 Goen

R-107 POWER UNITS. A complete sub-chassis from the R-107
set. Operates from AC mains 110/200-250 and can also be used
from a 12v car battery. Output 250v HT and 12v LT. Ideal for 52
set (instructions and resistor supbled). Complete with circult
input piugs, 6X5G rect. and vibrator. Unused, tested and in
original cartons. 45/, carr. 5/-.

R-107 R.F. UNIT. As well as a replacement front end for the
R-107 this unit will make a good front end for a home con-
structed recelver. The RF. mixer and oscillator cofis with the
associated tuning condenser, dial and dual ratic drive covers
1.2 Mc/s to 17.5 Mc/s in 3 wavebands. IF output is 465 Kc/s. Less
valves with circuit. New and unused. Real bargain. 36/-. carr. 5/-.

SILICON RECTIFIERS, ype 11A2 (3 x 1in.) will handle
at up to 500 mA. _Replaces any TV metal rectifier, /8,

H.R.0. RECEIVERS—SENIOR MODEL M.X. Complete
with 9 colls from 50 Kc/s—30 Mc/s. A superb communications

recelver. Guaranteed in brand new condition, £25, carr. 30/-,
POWER UNIT 59/6. extra carr., 5/6.

AVOL, C& RBRIDGE. Capacity 5 pid. to 50 mia, Losistance
8 0 to500. Inductance can be measured against external stan-
dard. Balance is {ndicated on a meter which can be used as & valve
voltmeter from 0.1 to 16 v. Leakage test and Power Factor scale.
A.C. mains oporation. Tested and guaranteed and in superlative
condition £0.10.0, plus 5/- P. & P.

PCR COMMUNICATIONS RECEIVER

Type PCR. Has self contained speaker. Covers 850-2000,
200-350 and 18-50 metres. AS NEW CONDITION...... .. £6.19.6
Type PCR-2, Requires external speaker, Covers 850-
200-50G and 13-50 metres. USED (Good condition).
Type PRC-3. Requires external speaker. Covers
to 43 and 43 to 13 metres. Used (Good condition),...... £8.8.0
Carriage (any type) 10/6, Full detalls 8.A.E. Any model Atted
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed
ready for use on A.C. mains, £2 extra.

AERIAL KITS, Comprising seven 4ft. aerial rods which will make
a 16ft. and a 12ft. aerial. There Is also an aerfal base with a ground
spike. All contained in a steel carrylng tube with webb strap.
22/6 pius 4/- carr.

WESTON ANALYSER ‘'MODEL 772 TYPE 6 (U.S.A.),
A.0./D.C. VOLTS 0-2.5. 10, 50, 250, & 1000, D.C. CURRENT 0-100t A
1mA, 10mA, 50mA, 250maA, 1A, & 10A. OHMS 0-30M$ (in 4
ranges). SENSITIVITY 20.,0000/volt or 10002/volt by selector
switch. Provision for use as output meter (dB). In handsome
oak carrying case 144 x 8t x 5:in. Complete with leads, batteries
and instructions. FULLY GUARANTEED £7.10.0. P. & P. 5/-.

PW

CHARLES BRITAIN (RADIO) LTD.
I1 Upper Saint Martins Lane, London, W.C.2

TEMple Bar 0545, Shop Hours 9-8 p.m. (8-1 p.m. Thursday).
Open all day Saturday.
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Questions and answers
for budding engineers

Q. What age should I be for this
advertisement to concern me?

A. Around 16 to 19 if you want to
joinElectricity Supplyfrom school.
If you're an engineering graduate,
ordiploma-holder, you’llprobably
be in your early twenties. (Older,
‘if you're a parent or teacher!)

Q. Where can I find an engineering
career offering me plenty of scope?
A. Electricity Supply offers dozens
of good jobs. Few individual firms
can hope to match the variety
you’ll find in the Electricity Supply
industry.

C. What is Electricity Supply?

A. It’'s the national industry
responsible for gerierating elec-
fricity, transmitting it, distributing
it throughout the country and

advising how it can be used.

Q. What qualifications must I have?
A. School-leavers need either a
good Ordinary level G.C.E. in-
cluding Maths, English, and a
Science subject’; or two Advanced
level passes in Maths and Physics.
Graduates need a British degree in
electrical or mechanical engineer-
ing. Or you need an engineering
diploma. You can apply in your
last year at school or college —
preferably in the January-March
period before you take your final
exams.

Q. What sort of training do T get?
A. For school-leavers, there’s a
S-year apprenticeship. It consists
of planned practical experience in
the various departments, accoms=
panied, for ‘O’ level entrants, by
day release to a technical college
and, for ‘A’ level recruits, by a
‘sandwich’ course, both leading to
engineering qualifications.

Graduate trainees have a 2-year
practical training in one of the
main sections of the industry. The
trainingofdiploma-holdersisplan-
ned to take into account past prac-
tical experience.

Q. Where do I go from here?
A. It’s impossible to tell you here
all about an industry that has to
double its output every ten years.
But jobs include everything from
running a Power Station to bring-
ing power to a new estate. For full
details, write (giving age and
exams you’ve passed) to: The
Education and Training Officer,
The Electricity Council, 155
Winsley Street, London, W.1.

THE DEMAND FOR ELECTRICITY
" DOUBLES EVERY TEN YEARS
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RECEIVERS & COMPONENTS

« MEATHKITS ” can now be seen in
London and purchased on easy terms.
Pree brochure. DIRECT TV REPLACE-
MENTS LTD. Dept. P.W. 17/9, 138
Lewisham Way, SEl14, Tideway 6666.

CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per lJine or part
thereof, average five words to line,
minimum 2 tines. Box No. 1/- extra.
Advertisements must be prepaid and
addressed ] Advertisement
Manager, ‘“Practical Wireiess,”
Tower House, Southampton St,,
London W.C.2.

SPEAKER REPAIRS. Cones/Fields
fitted. Clock colls wound. L. 8.
REPATIRS, Pluckley, Ashford, Kent.

TRANSISTORS. Marked and tested.
packets of 10; unmarked but tested,
packets of 16; unmarked and untested
packets 40. Duds suitable as
Diodes, packets of 80.  All packets
20/- each. Any two packets 37/6.
C.W.0. K. R. WHISTON, Dept. TPW,
New Mills, Btockport,

VALUE: Picture
Mazda 19in.,

EXCEPTIONAL
Tubes, brand new,
CME1901, Mullard 18in., AW47-90/9],
£4/10/-; Mullard 23in., AWS59/90,
£6/10/-; carriage (lnsured) pald. 12
months’ guarantee, Note, all brand
new. We also supply most other
sizes completely regunned at £4/17/6,
guaranteed 12 months. TOMLINS, 156
Lewisham Way, New Cross SEl4.
TID 3857.

NEW VALVES, 12 months’ guarantea
ECC81/2/3, EF80, EBII ....c..ccvvvaeniae 401
EZ80/1, EL84, EM84, ECL86, ECLBO ... T/6
ECLS82, PCL82, PL8I, U.25, PCFE0...... 911

P. BEARMAN (Tubes)
3 PANK AVENLEJE,TSNEW BARNET

-HERTS.
Tel: BARnet 1934/3185

At POST-FREE BARGAINS, First-
grade TRANSISTORS: OC44 8/9,
OoC45 7/3, OCT0 OCT1 5/3, OC72 OCT4
oC8 OC81 7/-, OC170 8/9, OC171 8/3.
other Mullard types stocked.
VALVES set tested: EB9l EF91 EF50
6F1 10F1 1/-
ECLS8¢ 3/-, PY81 PZ30 B36 4/-,

PL82 PL83 PY80 PY82 KT33C 4/3,
PL38 N37 KT36 4/9, PCL83 6/-, PY32
6K25 5/8, 185BT 278U U25 9/6. 10%
discount on &ix, 25% on 12, any com-
bination. Ready-made Transistor Set
32/-. Al RADIO COMPONE 14
The Borough, Canterbury, Kent.

ALL TYPES LINE OUTPUT TRANS-
FORMERS SUPPLIED (RETAIL AND
TRADE). Finest service in the coun-

try. Send S.A.E. for return of post
service. Terms CW.O. or .O.D.
Trade enquiries invited. D. & B.
TELEVISION LEDON) LTD.,

(
131 Kingston Road, Wimbiledon, SW19.
CHErrywood 3955.

CANADIAN MARCONI 52
RECEIVERS

An excellent Communications Receiver
covering 1.75 to 16 me/s in 3 bands. 1 R.F.,
2 L.F. stages. 10 valves plus 3 valve crystal
calibrator, 10, 100 and 1,000 kcfs. Crash
Limiter, Broad/Sharp Selectivity, 500 Mic/
amp. valve check/Signal Level meter. 3 in.
speaker phone jacks, power required 150 v.
H.T. 12 v. ac. or d.c. L.T. PRICES:
Receiver only £5,10., carriage {1. Receiver
in steel cabinet with Installation kit com-
prising power unit ZE12 for a.c. mains 230
or 115 v. or 12 v. D.C., all connecting
cables and spares, two pairs padded Head-

#phones and aerial wire. £9.10., carriage £1.
Send S.A.E. for detailed leaflet,

G.W.M, RADIO LIMITED

RECEIVERS & COMPONENTS

(continued)

40/42,;Boxttandl Road, ;Worthing, Sussex.

NEW VALVES, guaranteed: EY86,
7/9; EZ40. 6/6; PCC84, 7/-; PCF82,
7/-; PCL84, 7/3; PL81, 8/6; PY81, 7/-;
6X4, 5/-; plus 6d. p. and p. each.
S.A.E. for lists. LEWIS, 46 Woodford
Avenue, Ilford, Essex. Telephone
CRE 5685.

TRANSISTORS, AF. 2/-, RF. 2/9.
Post free. Money back guarantee.
D. J. MAN: 67 Cartway, Bride-
north, Shrops.

NEW 10.7Me¢/s I.FP.T.s, usual square
can, 3/- each. S.A.E. for latest lists.
AJAX FHFLECTRONICS, 572 Fulham
Road, London SW6.

CONDENSERS. TFantastic Bargaln!
500,000 miniature condensers. 4in.
long, #in. diemeter. Tested 750V.
Capacity .0001 to .04uf 7/6 per 100,
post free. Ideal for transistor sets.
MILWARD, 17 Peel Close, Drayton
Bassett, Staffordshire.

SONO BUOY TX type 87 with 3 3A4,
1 114, 1 B7G crystal approx. 10Mc/s
output at 60Mc/s converts to model
control TX, only 15/- less valves and
Somo Buoy Amplifier, type
1T4, 2 1L4 valves, 2
CV488 crystal dlodes, only 10/- less
valves 5/-; 6V-24V d.c. Minlature
Motors with gear box giving approx.
2-8 r.p.m. according to input voltage,

15/- all ecarriage paid. I will buy
surplus American Radio Equipment,
Manuals. Write for  quotation:
. 20 Lelghinmohr Avenue,
Ballymena, N. Ireland.
FOR SALE
EXCEPTIONAL Transistor Portable

Tape Recorder, value £6/19/6. com-
plete with crystal microphone,
earphone. spools, tape. batteries,
instructions, presentation box (extra
tapes 4/8, Ideal gift, £6/18/6.
Satlsfaction guaranteed. Postage,
packing 2/6. TOMLINS, 156 Lewisham
Way, New Cross, SEl4.

ASK your dealer for Amerlcan Ferro-

dynamics. ‘“ Brand Five " Recording
Tapes—the best tape valuel

February, 1963

FOR SALE

(continued)

TRANSISTORS 1009, TESTED

Red Spot Audio, 176 each, 14/- doz.

A.E.l. Branded Audio XBI03 and

R.F. XAl02, 2/3 ecach, 25/- doz.

XCl41 (Il watt) Audio, 6/6 each,
12/- pair.

All Guaranteed. Post Free.
Transistor Condensers /3 each.
8uF, 254F, 50uF.

EPIOK Multimeters only £4.10 each.
100 c. Slim Mics, only 3216 each.
Large Stocks of Ex-Govt. Equipment.

B. W. CURSONS

78 BROAD STREET
CANTERBURY. Phone 5442

GRUNDIG MAt Transistor Tape Pre-
amplifiers sultable for use as micro-

phone transformer, pick-up and tape
head booster. Listed at 44 gns,
offered at £2/17/6, Send for full

lists. LEE BELEC-

detalls and free
TRO!

NICS, 400 Edgware Road, W2.
(Paddington 5521.)
AUTOCHANGERS
Garrard Autoslim ... £8.5.0
B.S.R. UAI6 £8.10.0
GU7 latest B.S.R. Single
Player ... £5.0.0
MICROPHONES
ACOS MIC4S (fist mike
in metal case) ... 2276
ACOS Stick Mike 39/1 ... 3216

BROADWAY ELECTRONICS

92 Mitcham Road, Tooting,
S.W.I7.

AMATEUR LICENCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learning
Morse and is the quickest knowa!
For full explanatory booklet: S.A.E.
G3CHS, 45 Green Lane, Purley,

| surrey.

GP90—FOR STEREO
OR MONAURAL
48in. wide, record storage.

-
fi Control Panel and Deck 174 x 16in.

Tygan grille. Cash Price £19.19.0.

www americanradiohistorv com

SPECIAL OFFER

LIMITED QUANTITIES in OAK,
WALNUT AND MAHOGANY

CASH plus 15/-
PRICE £ I 9' I 9'0 delivery
Ferrules and adjustable glides
15/- Extra

or Special NO INTEREST Terms
39/~ deposit plus |5/- delivery and
107- weekly for 36 weeks.

Full length motor board with record
storage omitted at same price.
Dept.

A. L. STAMFORD LTD. ¢

98 Weymouth Terrace
HACKNEY RD., LONDON, E.2,
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TELEVISION TECHNICIANS

CLASSIFIED ADYERTISEMENTS—continued-

FOR SALE

(continued)

955 .

| -WANTED
" (continued)

LINE OUTPUT TRANSFORMERS
SCAN CouLS ETC.

LABORATORY TESTED

ALBA: T301, T304, T394, T484, T494, etc.

BUSH: TV11A, 11B, 124, 12B, TVGI24,
IZB 'l RG124A, l‘ZB 44/-

2, TV33, TVG34, TVG34A,
1\30, TVG36, TV36C, TVGIEC,

TV 88/6

T\5.i TV56, TV57, TVSE, TV62. 'rvsa,

46/8

TV66, TVGT, e c 94/-
STVE0 with EYS 109/~

COSSOR: 930 and ’1931 933:4- 5, 937 938A,
and F, 939 and A and F , . 61/8
943T, 940 046, 945, 9453 58/8
954F, 947, 949 . . .. 6818

DECCA: D17 and C | - .. 88/8
DM1, DM2C, DM3, DMA/C . . 74
DM5, DM14, DM17 444, 585 .. . 74/~

DEFIANT TRHM. TRI753 . .. b8/8

DYNATR!

EEKCO: TS93 TC8102, TS8105, TS114,
TRC124, TUl.’SS Ts8188, T8183 ,, . B4/~
TRC138, TC140, T141, TV142 . .. 78/8
T161, TC]UA T164, leﬁ, e, .. 78/8

. TC‘ZOB, TV209, ’J“Z.{l, T‘ZZI T‘231F,
T248, T283, Tzﬁd, T293, ete. 58/8

FERGUSON: 103T, 106T, 113T, 135T 145'1‘ 66/6
941T-053T inclusive .. .. .. 58/8
991T-997T inclusive .. oo .. 68/8
203T-246T inclnsive 00 co .. 68/6
306T, 308T . 84/-

FERRANTI 14T3, 14T3F 13TA o 4778

17K3 and F, 17T3 and ¥ . a7/6
17K4 and ¥, 178K4 and F .e 4718
17T4 and I oo .. 478
1475, 178K5, 17K 5 47/8

GQ.E. C BT1151 BT1252. BT1746 BT]14§ N
B’l‘464'§ BT5]47 BT5246-48 88/8
BT5348-BT5643R inclusive .. 48/6

and 88/6

H.M.V.: 1824 and A to 1831 inclusive .. 66/8
1840, 1841, 1842-1848 .. 66/8

All models available.

INVICTA: T118, Tllﬂ, T120 ,. .e . Baj-
Al other models available,

K.B.: LFT50, LVT50, LFT60, MV60 106/6
All models available.

MARCONI: All models available.

MASTERADIO: Most models in stock.

McMICHAEL: Most modele in stock.

MURPHY: V200, V202C . 58/6
V240, V250 94/6

PETO SCOTT, PHILCO: Most models ‘in stock.

PAM: 008, 909, 952, 953, 958 0 . B4/-

PHILIPS: 11581) ZleU . .. .. 104/-
1100V, ZOOV . .o . 74—
l°‘2(lU 1236V, 1238V . . 74—
114UF, 114UM 1su ., . .. 4=
1437U. 14460 0g 0o ao .. 74/~

» Most modele in stock.

PILOT: Most models in stock,

PYE: CTM4, FV4C, FV4COL e .. B4/~
V4, VT4, V7, VT7 . . 54/-
Lv30, ]"Vl FVIC .o . .. 68/8
CRITF, CTMITF, CW17 . .. 688
© CWI17C, CW17CF CWI7K, e%c .. 68/8
Most models in stock.

RAYMOND: Most models in stock.

REGENTONE: All models available.

R.G.D.: 8017T, 7017, C54, etc. . .. b8/6
Moat models in stock.

S8OBELL: T817, T346 6o .o .. B4/~
Most models in stock.

STELLA: 8T5721U .. . . .. 104/~
8T8617U, 818621 U . 104/~
BTRY17U 104/~
8T6414U, 8764170 . .. 74/-
8T8314U 74/~

ULTRA: 86 serles. 185 serles, with UZE etc
complete . 0o 7818
Most models in atock,

VIDOR: CN4217-CN4231 inclusive | .. B84/

Post and Packing 3/6. " ew.o. Only

Algo: Used O.P. Txs., Bean Colls, ete.

ALL GUARARTEED %0 DAYS
(Al enguiries S.A.E.)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD. BARNET, HERTS.
. BAR'1769 |

BARGAIN, EIGHT 45 rev/min Brand
New Pop singles (value over 50/-) 1
£1. S.A.E. for " details to:
FLETCHER (P.W.), 24 Old Hall St
Burnley, Lancs.

SUPERHET RADIO CHASSIS

These well-made sets were made for the
Government for , Forces entertainment,
using 6K8, 6K7, 6Q7, 6V6. Slow motion
tuning, Choke smoothing, 200-550 meters,
size It x 5 x 2in., printed scale. BRAND
NEW only 5716, post 5/-. Case,
8in. speaker to fit, 27/6.’

12 Volt Vibrator Unit (P.C.R. series),
100 mA output to 250 volts, double choke
smoothed, bridge rectified, spare vibrator;
indicator bulbs, battery clips, fusewire.
BRAND NEW in makers’ cartons, case size
6 x 8 x 10in., 2216,-carr. 5/6.

Clearance Offer, RI107 Sets, 9 valves
1.2-17.5 Mc/s, internal ‘speaker and power
unit for 12 volts, 100-250 A.C. £9.15.0.
Air tested, realigned, “£2.10.0 extra.
Carr. 30/-. R107, in maker’s crates, Brand
New, £17.10.0.
CR.200, (5-560 Kc/s.
carr. 30/-,
RI09(A). 2-12 Mc/s, 5 spare valves, 2 pairs
headphones, HT-LT voltmeter, manual,
circuit, Brand New in maker’s boxes,
£6.15.0, carr. 10/-, * .
1466 Receivers, 30.40 Mc/s, 6 valves, 2776,
carr. 5/6.

19 Mk2 TX-RX. With 12-volt power
unit. New, £4.10.0, carr. 10/-,

J. T. SUPPLY (Dept.N),

309 MEANWOOD ROAD : LEEDS 7

with

Brand New, £12.10.0,

WANTED

A PROMPT cASH OFFER_for your
surplus Bran New Valves and
Transistors. R.H.S., Beverley House,
Mannville Terrace. ‘Bradford 1.

WANTED: NEW Valves and Tran-
sistors, any quaatity. S. WILLETS,
43 Spon Lane, West Bromwxch Staffs.
Tel WES 2392,

VALVES WANTED
"IMMEDIATE CASH |
SETTLEMENT
Loose or boxed but must be
new
Phone, write or call—

RADIO FACILITIES, LTD.
38 Chalcot Road, London, NW1
PRImrose 9090
THE VALVE SPECIALISTS

WANTED: TEST GEAR, Meters,
Valves, Components, Communication
Sets, Ampiifiers. HUGGETS LTD,,
2-4 Pawson's Road, West Croydon,
Surrey.

WANTED VALVES
& TRANSISTORS

Must be new and boxed.
Payment by return. .

WILLIAM CARYVIS LTD.
103 North. Street, Leeds 7

ABSOLUTE TOP PRICES pald for
Valves, Transistors, Components, etc.
in quamtity. Try us first. Cash by
return. WOLVERHAMPTON RADIO
AND TV SUPPLIES, 42 Darlington
Street, Wolverhampton. Tel.; 20315.

NEW VALVES WANTED.)
Any type, any quantity
CASH PAID
R.S.T. Valve Mail Order Co,,
211 A Streatham Road,

. Mitcham, Surrey
Telephone: MITCHAM 6202

EDUCATIONAL

Radio
Television

-
& Electronics
Learn at home with the world’s
Iargest home study organisa-
tion, Brit.l.R.E.; City & Guilds;
P.M.G.’s certs., etc. Also Prac-
tical Courses with equipment.
No books to buy.

Write for FREE prospectus
stating subjects to

(Dept. 54I), Intemxt Housa,
Parkgate Road, London, S.W.lI.

LEARN RADIO AND ELECTRONICS
the new and practical way. Hosts of
absorbing experiments carried out at
home under expert guidance to teach
you Radio in a new enjoyable and
interesting way. Construction, servie-
ing and'’fault-finding on equlpment

made easy for the first time! No
previous experience’ needed No
mathematlcs used. Free brochure
from: Dep 11, P.W,, LO-
S'I'R.UCTOR.. Readmg

—b * Vi2_4ac
‘2a

X

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Wvay.

l The Dryden Schoo! of
___ UNDERSTANDABLE MATHEMATICS _

Ist lesson
and details

FREE

. IIFZ Dryden Chambers, Oxford M

] t., London, W, I. ™

™ Nama ™
Address

] L]

L

]
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EDUCATIONAL

(continued)

CLASSIFIED - ADVERTISEMENTS—continued

SERVICE SHEETS
(continued)

“ HOW AND WHY” of Radio and
Electronics made easy by a 0ew, non-
maths practical way. Posta] Instruc-
tion based on hosts of experiments
and equipment bullding carried out
at home. New courses bring en%oy-
ment as well as knowledge of this
fascinating subject. Free brochure
from: Dept. P.W. 12, RADIOSTRUC-
TOR, Reading.

THE Incorporated Practitioners in
Radio and Electronics (I.P.R.E) Ltd.
Membership Conditions booklet 1/-.
Sample copy of I.P.R.E. Official
Journal 2/- post free. Secretary, 20
Fairfield Road, London N8.

SERVICE SHEETS, Radlo and TV,
4/ each. List 1/-. All orders dis-
patched on day received. Also
manuals for sale and hire.

S.A.E. Dplease. SUL
Il;anme.s Chambers, Tunbridge Wells,
ent.

RADIO SERVICE SHEETS 1936-1962
1/ each. Postage extra. Enclose
stamp with enquiries: 85 Oharminster
Avenue, Bournemouth.

SERVICE SHEETS; also Current and
Obso]%zté Valves for sale. JOHN
B

ON, 1b 8hep-
herd’s Bush Road, London WI2.
Phone: SHE 8441.

By repairing Radio and
TV Beta a8 & job or as a
spare time business. Our
practical coursc will show
you the way. No previous
experience is required.

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept. G77 READING, BERKS

WIRELESS. See the world as a
Radio Oflicer in the Merchant Navy;

short tralming perlod, low fees;
scho'.arsm%, etc. available. Board-
ing and ay students. Stamp for
prospectus. COLLBEGE,
Colwyn Bay.

BECOME ‘ TECHNICALLY QUALI-

FIED  in your spare time. Guaran-
teed Dipioma and Exam. Home-study
Courses in Radlo, TV, Servicing and
Maintenance, R.T.E.B., City and
Guilds, etc. Highly informative 120
page Gulde—FREE! N.I.E. (Dept.
363), 148 Holborn, London EC1.

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV 1930-1962, Prices from
1/-, with tree fault-finding guide.
Catalogue of 6,000 models 1/6. 125
Radio/TV sheets covering many popu-
lar models 20/-. S.AE. inquirles:
HAMILTON RADIO, Western Road,
St. Leonards, Sussex.

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each,
plus postage. List 1/-. Also Manuals
for sale and hire. List 1/-. S.AE.
with Inquiries please. Mail orders
only to S.P. DISTRIBUTORS,
Old Bond Street, London W1i.

FAULTFINDER FILES, showing com-
mon faults that each recelver is
rone to and other useful servieing
nformation, 2/- each. List 9d., plus
postage. Mail orders only. 8.P.
DISTRIBUTORS, 44 Old Bond Street,
London WL,

SERVICE SHEETS: Redio, TV, 5,000
models. List 1/-. S.A.E. Inquiries:
TELRAY,. 11 Maudland Bk.. Preston.

METAL WORK

METALWORK. All types cabinets,
chassis, racks, etc., to your specifica-
tions. PHILPOTT'S METALWORKS
LTD., Chapman St.,, Loughborough.

February, 1963

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from that great book, “The
Principles of TV Receiver Servicing”,
10/6 all book houses and radio whole-
salers. If not in stock from Secretaty,
IP.R.E, 20 Falrfield Rd., London N8.

THOUSANDS OF BARGAINS can be
found weekly in the Radlo, TV,
Mechanics and_ Sclentific Sections of

EXCHANGE AND MART, b6d. every
Thursday.
PIN-POINT TV TROUBLES IN TEN

MINUTES. The btitle can be imitated,
but the contents never! The book
that really tells you how to fix
televisions.” Over 340 Cross indexed
pages. MUST be able to earm you
more than it's cost within two weeks
or your money refunded! Price 63/-
inel. postage. Write for free trial to
SIM-TECH BOOKS, West End, South-
ampton, Hante.

SITUATIONS VACANT

A.M.).Mech.E., A.M.Brit.l.R.E., City
end Guilds, G.C.E.,, etc., brings high
pay and security. ‘“No pass—mo pay’
terms. Over 95% successes. For
details of exams and courses in all
branches of mglneenng, Building,
Electronics, etc. write Ifor 148-page
handbook. free. BIE.T. (Dept. 242B),
London W8

TV AND RADIO, A MBritI.R.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 Radio,
TV and KElectronics, write for 148-
page handbook, free. B.I.ET. (Dept.
242G), 29 Wright's Lane, London WB3.

CITY AND GUILDS (Electrical, etc.)
on “No pass—no fee' terms. Over
95% successes. For detalls of Electri-
cal Engineering, Applied Electronics,

SOUND RECORDINGS

TAPE BARGAINS In all sizes.
Example: Top brand 5iin. 1,200ft 19/6
p. and p. 1/3. S.AE. for list. Large
choice of New and Used Recorders.
E. €. KINGSLEY AND CO. 132
Tottenham Court Road, Londom, W1.
EUS 6500.

MISCELLANEOUS

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOW for free leaflet and further

Automation, etc., send for our 148- 20 Maude Street.

page handbook, free and post free. details to C. & 8., 20 Maude Sy

BILET. (Dept. 2424a), 20 Wright's Darlington. Durham. Send 2id. stamp.

Lane, London WB8.

e © 0 © © © o © & & 0 0 o 0 o O o o

° .,
The Plessey Company (UK) Limited has vacancies for -

« TESTER TROUBLE SHOOTERS AND -

° ©
ELECTROMECHANICAL INSPECTORS

®  with experience of multichannel transmitters and receivers.

e Alternatively, candidates with a very sound knowledge of radio e
and TV would be acceptable. Consideration will also be given

e to applicants with considerable theoretical knowledge but no @

, practical experience.
These vacancies present excellent opportunities and we are pre-

e pared to train ex-Servicemen with experience of maintenance @
and repair of wireless transmitters and receivers, and radar, etc. .

®  Very good working conditions and facilities. First-class rates of

e Pay. Applicants with the requisite experience are invited to @
write to or call at—

5 °

The Employment Bureau

° The Plessey Company (UK) Limited %

- Vicarage Lane, llford, Essex. Py

e ® ¢ ¢ o 6 6 6 o6 ¢ o6 06 © 0o o o o o°
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Fly as an
Air Electronics
Officer
in the R.A.F.

The domain of the Air Electronics Officer is the whole
range of electrical and electronics equipments in an
operational aircraft. This covers high frequency long
range communication equipment (both voice and wireless
telegraphy), VHF communications (short range radio
telephone), ASV (air to surface vessel) radar, and the
‘black boxes’ for the electronic defence of the aircraft.

Having completed your highly-specialised training
courses—during which you do about 123 hours flying,
including two flights abroad—you fly in the V-bombers
of Bomber Command or on Coastal Command re-
connaissance.

You are a key man doing a key job—where success
depends entirely on your own skill, training and flexi-
bility. There is nothing run-of-the-mill about it. You
have a career you can be proud of—and there lies
satisfaction.

You are well paid from the very beginning—you earn
£976 as a Flying Officer of 21. At 25 as a Flight Lieutenant,
drawing full allowances, you could earn over £1,800,
You travel the world, meeting old friends on almost every
airfield, making new friends wherever you go. You live
well in the Officers Mess, and have the opportunity of
taking part in almost any sport you can name.

If you are under 26, fit, and hold or expect to gain
G.CE. at ‘O’ level (or equivalent) in § acceptable
subjects including mathematics and English language, you
are eligible for a Direct Entry commission. Write for
further details, giving date of birth and educational
qualifications to Group Captain J. A. Crockett, R.A.F.,
Air Ministry (PW906A) Adastral House, London, W.C. 1.

THE FUTURE 1S WITH THE R.A.F.

/W'

The Royal Ai )}?ﬁarce

www americanradiohistorv.com

CLASSIFIED ADYERTISEMENTS—continued" v

ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prac-
tical and experimental uses.

12 volt 36 watt AC/DC SBC 6/6. P. & P. 1/~
12 volt 80,watt AC/DC SBC 8/6. P.&P. 1/-
Transiormer to suit the above: Input 200~

240 A.C. Output 12 volt A.C. 36 watt, 8/6.
P. & P. 2/6. Input 200-240 A.C. 12 volt A.C.
watt, 22/6. P. & P. 3/6.

Set of 4 colours FLUORESCENT Paint.
Red, Yellow, Green and Blue In # oz. tins
Ideal for use with the above Ultra Violet
Bulbs, 9/6. P. &P, 1/6.

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37,
The ideal instrument for workshop, lab, or
Ia.cto ry. This wonderful device enables you
to “freeze” motion and examine moving
parts of stationery. We supply a simple
olrouit diagram and all eleotrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of speeds, from 1
flash in several seconds to several thousands
per minute. New modified cil'ou.lt.s bring
price down to 37/6 plus 3/- P. &

NSP2  CV2296 STllOBOTRON FLASH-
TURBE made by Ferra.ntl brand new, 1.0,
base. Price 15/-. &P, 1}-

MAG \TETIC COUNTERS
10 IMPULSES PER SECOND
Very latest High Speed type «
ex P.0., guaranteed perfect.
type No. 100B. coil 2,300 ohms,
for 48 volt D.C. operation (will
work on 36 volt). overall gize 4 x
1 x 1in. Also available, type
101A which can be used a8 an
lnterestlnf accessory with our
St;obequn t. Elther type price
15/-. 6.

1: Variable
2 5 Voltage Transformer

Wi
|5 dlll":
||||$ “!g‘l
.‘

0—. .

shrouded. New. £5.19.6.
inc. carrlaxe Also available
from_stock, 8, 10 and 20
amp.Write for details.

Ol{l’ 60 MULLARD CAD
SULPHIDE PHOTOCE
With mounting and leads including clrcuit
for making light sensitive switches, 7/6.
Post pald, ¢
SIEMENS H.S."RELAY. Very latest type
sealed. H96E. 1,700 ohms plus 1,700 ohms,
s)ngle CIO contacts. Price 16/6 each,.plusd
Mlnlature LEDEX Switch. 24 volt D.C
operation. Two bank 11 position plus
oming Contact. A miniature and compact
form of uniselector. Ex brand new equip-
ment, 38/6. P.& P, 2/-.

7 R.P.M. Geared Motor. 12 volt D.C.
Double Gearbox. Consumption § amp. size
3+ x 24 x 2in. Weight 15 oz. _ Sm
extremely powerful, 32/6. P. & P. 2/6.

230 VOLT A.C. GEARFD MOTOR! 8
'I‘ype B16G 80 r.p.m,, .26 lnch. £1 19.
2/-. Type DI16G 5 r. .7 1b.
fz .9.8., P.P. 2/6. Type DleG 13 r.pam., l 45
b. inch, £2.18.6. P.P.2/6.

12 v.fD.C. Reversible-Motor

with  tremendous power

weight ratio. 3 position
witch. Weight 2.1 ounces.

Slze 1} x 1Hn. dia. Speed 7 000

r.p.m. Bo r lu ricat.lne

plus 1/-, P

AVO METER MOI)EL 7. ' Individually

tested on all ranges and guaranteed. In-

clusiveof Test Leads. £11.0.0each. PP, b/-.

Case

SPEAKER

A beantifully made Speaker and Control
Unit for the famous Colling TCS com-
munication equipment, Can be used with
any top-grade ocommunigation sotup
Comprising a super 5in. 3 to 5 ohm speaker,
600 ohm matching transformer, constant
impedance type volume control, 3 control
switches. Fitted in robust crackle ed
case, 29/8. P. &P, 4/-.

.SERVICE TRADING.CO.

B All Mail Orders also callers.
Fﬂ-" High Street, Kingston on Thames
Tel.: KINgston 9450
¥ Personal callers only
9 Little Newport Street, LondonW.C.2
(off Leicester Square)

3 Tel. ::GERrard 0576
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Become a Television
expert this easy way

The Bennett College offers you a complete course

THE Bennett College offers you personal tuition in a'
course that’s non-mathematical and particularly
easy to follow. It contains clear diagrams which cover
everything you want to know from beginning to end
(and even includes the basic principles of sound radio
if you wish).

The complete home-study course covers everything:
Production of the signal, scanning and reproduction of
picture from signals. Aerials, types and purposes. The
cathode-ray tube. Time-base oscillators, and output
circuits. Synchronisation. Video frequency amplifiers.
The TV tuner, turret 1ncrementa1 etc. Television test
gear. Television faults.

~ For more details, please ﬁll in the coupon below.
Your studies cost very little and the book you need is
included in the cost.

A 8 & 8 & A 8 8 &
To THE BENNETT COLLEGE (Dept. 104NTV), Sheffield

Please send me details of the new
’ TELEVISION SERVICING COURSE ’
j— f

AGE.

L-'-'ﬂ'--'J

" February, 1963

{1 SPEAKERS

COMPLETE TELEVISIONS
14 INCH 17 INCH

£7.10.0 £11.,10.0

% |2 Months' free replacement on
tube, valves and components.

% Ex Rental and repossessed
televisions.

% All channels available,

Y Demonstrations daily.

* Legs—39/6 per set.

% Part exchange allowance on
Radios, TV's etc.

Personal collection advised, or

Insured. Carr. [4in., 20/-, 7in,,

VALVES 9d each
Thousands of ex-service stock
and ex-government, All good.
MOST TYPES AVAILABLE.
Post 3d. FOR FREE LIST.

RENTAL TUBES

4’9 EACH

6in. 8in. 7in. x 4in.
Money back guaranteed.

Enquire for other sizes. ' 14in., 35/-, 36/24, 14KP4, 141,
Ex. mfd, salvage. P.P.2/3, §/-. Carr. Ex Rental stock.
Extension speakers, 1979, 2 tone |§2in,, 15/~ Carr. 5/-.

covered cabinet, 6in. PM sp
switch and flex. Ideal for kltchen.
sick room, etc.,, P. P. 37/9.

TAPE RECORDER AMPLIFIER £7.19.6.
5 Valve, 3.5w. output. Size 8% x 3 x 4jins.
suitable for Cabinet. Ins. Carr. 4/6.
RECORD PLAYER AMPLIFIER
3976. 3 watts output, A.C. mains
isolated, P.P.3/9.

DUKE & CO (London) Ltd

621/3 ROMFORD RD.
MANOR PARK, E.|I2
ILFord 6004/3
Liverpool St. Stn. to Manor Park

TAPE CABINET 49/6.
For Collaro Studio Deck.

Carriage 5/-,

only {0 mins.

7
Vi
SAME DAY SERVICE
NEW! TESTED! GUARANTEED!| - S SLEC T
M H H 1 ELECTRICITY
- B A S (’ ELECTRONICS
in Simple stralght-forward words and
s 1R5, 185, 1T4, 354, 3V4, DAF91. DF'91 DKBl DL92, DL94 Set of 4 for 19/- Clear E
ETS . . . xPlanatory Pictures. The
DAF96, DF9, DK, D9 4 for 26/6 ‘l}oe:},dlert is taken Step by Step from Picture
cture
1A7GT 11/- |- 6LD20 8/- | 30P4 12/ EBC33 5/- | EY51 716 | U2 12/~ LEARN WHILE YOU PAY
1D5 7/8 | 6P25 8/- | 30PL13 12, EBC41 8/- | EY86 7/- | U2 9/ FOR ONLY 2/6 PER _WEEK
1H5GT 9/- | 6P28  11/8 | 35A5 15/ EBF80 8/- | EZ40 8/9 | US50 5/@ | Officially used by the ARMY, NAVY and
INSGT 9/- | 6Q7G 8/~ | 35L6GT 8/ EBF89 8/ EZ41 7/~ | U52 4/8 | AIRFORCE, used by Tralnees in the Radio
8/- | 6QIGT  8/- Z3 15/- | EBL21 13/68 | EZ80 8/3 | U8 4/6 | and Electronic Industr:
184 8/- | 6SLIGT b5/9 35Z4GT B/ BL31 17/- | EZ81L * 6/8 | Ul9l 14/ Write for FREE Illustrated Prospectus
185 - 5/3 | 6SNTGT 4/9 | 50L6GT 7/ CC40 13/8 | GZ32 8/8 | U281 1o/ giving details of instalment plan.
1T4 3/6 | 6U4GT 9/9 | 185BT 21/ ECC8l 4 KTé6l 9/6 | U282 15/~ | OSCILLOSCOPE Book 5/6
1U5 5/9 V6G 4/ AZ1 12/ CC82 4/9 | KTT71 8/~ | U291 16/68 | USING an Oscilloscope -
2P 22/6 | 6V6GT 7/3 | AZ31L 9/ EC 7/- | MU14 8/6 | U301 7/« | OSCILLOSCOPE ¥quipment 5/6
3A5 9/- 4 B36 7/ ECC84 7/9 X 6 | U801 /~ | MULLARD Transistor Radios 5/8
3Q4 7+ | 6X5GT 6/9 CBLl1 12/~ ECC85 7/9 | N18 7/- | UABC80 8/ MULLARD Ref, Transistor Circts. 13/6
384 8/- | 6/30L2 9/« CH35 13/ ECF80 7/ | N37 11/~ | UAF42 EXTRA Equipment Tape Recorder 6/6
3V - | 7B6 /- | CL33 12/ ECF82 8/ PCC84 7/86 | UBC41 7/8 | COIL Design and Construction 5/8
5U4G - 4/6 | TB7 8/- CY1 12/ CH35 7/ CC89 UBF80 8/3 | TRANSISTOR Superhet 8/-
5V4G . 8/~ | 1C5 779 31 8/ ECH42 8/ PCF80 7/9 | UBF89 8/- | TRANSISTOR Audio Amplifiers. /8
5Y3GT - 8/~ | 7C8 718 DAC32 9/ ECH81 7 PCF82 8/- | UBL21 14/8 | TRANSISTOR Circuits for Radio
8/- | THT 716 AF91 b5/3 | ECL80 7/6 | PCF86 9/6 | UCC84 Controi of Models 8/~
6ALS 3/9 | 787 9/- | DA 7/6 | ECL82 9/- CL38: 9/- | UCC85 7, RADIO Servicing Instruments
6AMS " 3/8 | 7Y4 8/- DCC90 9/- ECL88 10/- | PCL83 10/6 | UCF80 14/ lll(-H Fidelity L/Speaker Enclosures 5/6
6AQ5 8/3 10C1 128/~ DF33 9/- | EF9 15/- | PCL84 10/- | UCH21 13/ BOYS’ Book of Crystal Sets /-
SATE 6/~ 1002 16/6 | DFS1 3/6 EF37A CL85 10/6 | UCH42 8/- | SERVICING 'Transistor Receivers 8/~
6BAS 519 12ATS 7~ F96 7/8 EF39 4, PENA4 11/- | UCH81 8/9 | ELECTRONIC Novelties | 5/6
BES 12ATF7 4/9 DHT76 4/9 EF40 11/ PEN36C _8/- | UCL82 9/ ELECTRONIC Gadgets 4/~
6BG6G 14/6 12AU7 4/9 | ‘DHT7 6/- | EF4l 9 PL36 11/8 | UC 13/3 {| RADIO Valve Data “Wireless World” 7/-
6BH6 8/3 X7 9 | DH81 / EF42 7 PL81 9/6 | UF4l 7/68 | BEGINN s' Guide to Radio 8/6
6BJ8 < B5/9 12K7GT 4/9 DK32 11/- EF80 4/ PL82 7/- | UF89 7/- . MODERN Transistor (/h'cults for
6BW6 -~ 8/- | 12K8GT 9/ DK9o1 - | EF85 b/ PL83 778 | UL41 8/- Beginners 8/-
8CD6G 27/3 | 12Q7GT 4/9 | DK92 7/6 | EF88 8/! PL84 8/6 | ULS4 6/6 | TRANSISTOR Test Equipment 4/-
1 « 10/~ 19BG6G 14/6 DK% ,, 7/6 | EF89 7/- | PL820 12/8 | URIC 8/- | MAGNETIC Recording,
6F13 1 , 9/8 F2 17/- | DL33 iy 8/- | EF9l 3/8 | PX4 10/- | UU7 9/- Wire and Tape 5/~
6F14 ¥  9/6 | 2Ll 17/8 DL35 |' 9/6 | EL33 9/6 | P Uy2l 11/- | COLOUR Television. 40 Colour plates 17/-
6K7G L1l 20P3  18/9 DLg2 | €/- EL41 9/6 | PY32 11/8 | UY4l /6 | RADIO Engineers’ Pocket Book 11/6
8K7GT ., 5/- P4 20/- | DL94 7/ | EL42 9/~ | PY: Uyss 6/6 | RADIO Test Equipment 3/~
6K8G -'g b/ | 20P5 15/9 DL ~- 7/6 | EL84 8/6 | PY8l 7/~ | VP4B 8/6 | 40 CIRCUITS using Germanium
6K8GT ¥ 9/- 25L6GT ~ 7/- | DMT70 8/6 | EM34 713 | PY82 8/6 | VP4l /- Diodes 3/68
. 18/8 | 25Z4G 718 C. 4/9 | EM80 8/- | PY! / w76 4/9 | HI-FI Tape Recorder 3/-
6L6G 6/6 |- 21SU 17/6 | EAF42 g8/¢ | EMS1 8/6 | PZ30 3/9 | TRANSISTOR (lrcults for.the
6L18 i 10/- .4 30L15 } 1l/- ' EBS1 2 3/9 | EMs4 9/6 ' TH21C 15/- zT 3/6 Constructor (Bradley) Nos. 1, 2, i;md ‘h
| eae
Post 6d er valve All above books lnclude nostaze.
READERS RADIO ; ; ‘DAY RONK
it Any Parcel Insured
§ 8L25hime SELRAY BOOK GO,
. COLBERG PLACE, STAMFORD HILL ¢  Transit 6d. extra,
24 . - n &  Any C.O.D. Parcel 3/ | 60 HAYES HILL, HAYES, BROMLEY
LONDON, N.16 - # STA. 4587 extra. KENT. Tel. MURstway

l
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~

TRANSISTOR SET CASE. |1{ x 8 x 3in. with | _ Miniature Jack plug and socket 2/ set.
carrying handle finished in two-tone grey with gold Miniature Slide Switch 2 pole change ovar 2/6. .
trlm, price 2276, Set of suitable knobs, 5/- extra, Transformars LT.44/700 Drivar and Output 8/« pair.
LEATHERCLOTH COVERED RECORD Top Quality co-axial Cable semi airspaced 6d. yard.
PLAYER CASE, suitable for single player unit, etc. All Co-Axisl Accessories available from stock.

Size 14% x 13 x 6§in,, supplied with uncut motor- PERSONAL EARPHONE

board, carrying handle, gold trim, available in red/ A really sensitive dynamic earphone of exceptionally
grey and two-tone gray. Price 44/-, fine quality. Provides clear reproduction of music as

well as speech. Fully guaranteed and complete with
LEATHER CLOTH CASE, as above but suitable for automatic record ear insert, 3 fest cord, sub miniature Pl‘ﬁ and socket.
S

player, size 143 x 4% x 84in., available in blus/grey, red/grey, price 56/-, Model CRS Crystal Earpiece high .m odel MR-4.
Uncut motorboard. Magnetic earpiece low amp., 6/~ esch.
@ . » “MERCURY SIX" -
PRACTICAL WIRELESS LOUDSPEAKER CABINETS Components Price List for the
POCKET TRANSISTOR Baffle type, walnut finishi— Printed Circuit Version
SUPERHET Type suitable for an 87 unit Price 21/- ¢
E——— Type suitable for 2 10” unit.. Price 2876
A= Type suitable fora 7* x 4° unit  Price 1776
AUTOMATIC RECORD
CHANGERS
BSR UAI4 oeee—eaeee £6.19.6
COLLARO C60 ..o e £7.19.6
GARRARD AUTOSLIM —.—— £7.19.6
SINGLE PLAYERS
EMT. 4 Speed with pick-up —— £3.150 | o) SET (OSC. and 3 LF.3) 2.
BSR GUE e e £4.19.6 DRIVER TRANSFORMER. g
GARRARD TA MKII £8.10,0 Type PW/DT ........... NSNS 1 |
i EMI BATTERY VERSION_ee—  £5.9.6 Ol_.IJ_TPUT IRANSFORMER. = 8"-
COMPLETE KIT £7.19.6, FE_IBRITE 0D AERIAL oe
YP! e e et
1B, DILEMIN CONDENSER 2.GANG CAPACTTOR Typa"O0™ - 12/6
Solid Dilectric available In 300pF or 500pF, | YOLUME CONTROL.'EGEN 10K
BUILD YOUR OWN 716 each. e
PORTABLE RADIO TRA[;ISISTOR Type Y.C. (ot o}, d} o
FUN TO BUILD! A NEW EDITION OF THE ALPHA | XTAL DIODE Type GD9  ——
&0-PAGE HI-FI CATALOGUE SPEAKER oo n's
FUN TO OWN! . . CASE comploto with handlo. froat
A raeally up-to-date catalogue illustrating rille, studs e 25/.
% Up to the minute styling, precislon- | and providing Technical Data on all the CAPACITORS ) . 11
engineered circuitry and extraordinary | Istest equipment. Price 2/6, post 6d, | RESISTORS .. _ . 5/-
tonal quality highlight the design of this Igm?ggséﬂ;‘yge MT. 3|I4Abl’:lu.! 13;:
go?ular l'('it. You'll ba proud of its Our new 196263 4B-page cata- COMPLETE DIAL ASSEMBLY
big set” performance—and doubly logue, profusely illustrated, is now (BOXED) oo B416
proud to hava built it yourselfl available, Please send /- in HARDWARE  (Screws, Nuts,
GEC drlf 0 stamps for your copy. Trade Washers, Spacers, Battery Clips,
% Advanced drift-field cranslstors, Catalogue also available for which Aerial Cradle) oo,
high impedance 2{in. speaker, powerful ttach your B ost and Plckln] 2/6
reflax circuit. Pater Heading. INSTRUCTION HANDBOOK ' 216
COMPLETE KIT £2.9.0

% Built-in ferrite rod aerial, extremely

efficient circuit. Uses popular 9V
battery (Ever-Ready pp.4) available TRANSISTORS AND DIODES

everywhera. Transistors | ocrs 8- | OCP71 25/ | OA73 3"- L GECS! .
+ Attractive high impact ivory case Is 82;2 ;In,'; | gg% ':;: | Matched Prs. | 8'}\78? ;_,z a:;"" g
virtually unbreakable. Two controls— OC44 6. | ocst 8- | 2xOC72 '6;" 0OAS8S 3/ Spot 36
off-on/volume and tuning. Ready drilled | | OC4s &= | OCat 816 | >OC7818- | Gagi [3n | White
circuit board. 8c7o 651,6 88;0 3;2 Dlodses o OA95 316 c Es,xg: ;;

. . . C7i 5 11 OA 3 b
_ The perfect kit for beginners interasted | | 572 g~ | OCz01 31- | OAlo 8- | Sundry Types | GEX35 3n
in transistor circuits. 5216, 0oc73 16- | ©OC202 26/ OA70 3/- | Pxalo2 4- | XxD20t M-
Complete set of parts and stepsby-step

pictorial instructions. A set of Transistors comprising | OC44, 2 OC45, | OC81D, 2 OCB1, 32/6 set, ,

) Set of Audio Transistors, | x OC8I, 2x ocsl, Driver Matched Palr, 1816 set.
+ ALL_PARTS SOLD SEPARATELY %

/ fflcient tage with your order.
.44” ﬂ | 103 LEEDS TERRACE [fiffcient seaes with youn oriy
3'6. Thase Postal Rates apply to

Rﬂ.DIG SUPPLY ED ) — WINTOUN - STREET U.K. only. For full tarms of business

see inside cover of eatalogue.
41— —um-rm—u——d_l LEEDS 7 |G fihradariayio tm.

to | p.m.

TERMS;: Cash with Order or C.O.D.
l A “ AR “_ Postage and Packing Charges extra.
"I single valves 2d., Minimum Parcel

Post charges 2/-,  Please include
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:G_]AI{; This Month’s Bargains

% SHADED POLE MOTORS 4%

230v. or | 10v. operation. ldeal for fans, blowers or models.
One only, 1216, plus 2/- p, & p. Or pair, £1, plus 2/6 p. & p.

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25,
6d. per yard. K358 Telecon (round) 116 per yard. Post on above
feeder and cable 176 any length
COPPER WIRE, 14 G,, H/D 140fc. 171.; 70fc. 8/6. P. & P. 2/-,
Other lengths pro rata.
RIBBED GLASS. 3in. aerlal insulators, 179 each. Shell ins 2in.
9d. each, P & P: |76, Up to |
gEg:\gb;lC FEEDER SPREADERS. 6in. type F.S. 10d. each.
CERAMIC “T” PIECES, Type A.T. for centre of dipoles,
i16 each, P. & P, I/,
2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with | - 24in. mast head bracket. PRICE 49/-. P. & P, 3/6,
SUPER AERA XIAL CABLE. 75 ohms, 300 watts, very low
loss, 178 per yard. P. & P, 2/-, 50 ochm, 300 watt coax, very low
loss. 19 yd. P. & P, 2/-,
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s in 3
switched bands, 3.5, 7, 14, 21 and 28 Mc/s. Ham bands, marked
on scale, Complete W|th indicator bulb. A MUST for any
Ham shack, 22/6 post free
VARIABLE CONDENSERS All brass with ceramic end
plates and ballrace bearings, 50 pF, 5/9. 100 pF, 676, 160 pF,
776, 240 pF, 8/6, and 300 pF, 976, All ficted with rear extension
for ganging, P. & P. I/-, Also Flexible Couplers. I/- each.
gll 8 MFD. [,200 v, D.C. Wkg. Capacntors, 126 each. P, & P,

CHAS. H. YOUNG LTD..

% THE COMPONENT SPECIALISTS

Dept. “P”, 110 Dale End, Birmingham 4, (CEN 1635)
{No C.O.D. under £l please). (By return service)

RECONDITIONED TV SETS

ALL MAKES % ALL FULLY SERVICED 4% ALL
GUARANTEED % NOT EARLY CONVERTED
MODELS

14’ from £6.0.0 to £9.o.b

3-month Guarantee on Tube and Valves

17’ from £11.10.0 to £20.0.0

|2-month Guarantee on Tube, 3-month on Valves

WE ALSO STOCK SLIM-LINES

from £23.0.0 to £33.0.0

These sets are as new

PERSONAL COLLECTION ONLY TO ENSURE
SATISFACTION

—— REBUILT TV TUBES —

All our TV Tubes are reprocessed to a high standard and are
covered by a 12 MONTHS’ GUARANTEE. Each tube is
fitted with a new, top-grade electron gun, which is identical
with the original, ensuring exact plug-in replacement.

217, €6, 177, £5.10.0. 127, 14” and 15", £4.10.0

Y Personal collection advised, carriage by arrangement only.
£1 refunded from the above price if you return your old tube.

PARK LANE RADIO LTD.

548 ROMFORD ROAD, MANOR PARK, E.I2
Phone: ILF 6044

FIELD’S RADIOCENTRE |—TRANSISTORS

¢7 LONDON ROAD 94 HUR:! » Revitalize your set. A H
LONDON ST ST- | | 151 by BRIMAR in place of those red | | astronomy—a fascinating

spots. ONLY 376 each.

CROYDON, Surrey BIRMINGHAM §

Everyman’s guide to

Fit the famous

CRO 1512 MID 7072 White Spot 2/6, ocz‘uosé- Zo_ﬁ 5( I74',-6 book—
‘ ALLERS WEL OC70 6/-, OC7! 6! 72 7/-
N S WELCOME. pr), OC76 Bl-, OC8ID 7i-, OCBI -
'A]lmaﬂorderstoCROYDONs.ddress. Crystal Dlodes IOOOO sold and
’ Dept. P.W. never a complaint, Cl)JNLY 1 TEQES
EVERY TYPE OF MULLARD - .
R A N N R . Tn s’ | | SISTOR DIODE AND OTHER COM-
75pFd, silver plated. 2/6, plus 1/- P.P. PONENTS AT LIST PRICE. By Return.
Connecting wire. 6 assorted colours,
CARBON HAND MIKES, New with | yard each colour, 119, 2 yards 29,
Slress swwch a;;lused with No. 18 set. 10yards 10/ 6| i 0% A W s I
- Resistors, all values, b ¥ watt, 6d. ea, 8 R R F.R.A.S.
Ferrite Rod, 3 x 5in. 176, 'lu'lus D taa t4 A.S
SMOOTHING CHOKES, New. Ex-Govt. ——all prices post paid

})()Jl’aenax;y, 100 mA. Fully shrouded, 5/- each, " OAKFIELD RADIO Today, probably more than ever before,

121 MACCLESFIELD ROAD, HAZEL GROVE astronomy is a vital study. This fascinating
STOCKPORT, CHESHIRE ’ book by a distinguished astronomer is an

PRINTED CIRCUIT KIT. With Plastic | § ¢, ye pOUNDS BARGAIN LIST 6d. | | account of the universe which will be a

Bath, 100 sq. ins. board and all chemicals,
with full instructions. 17/6 inc. postage.

MAIL ORDER ONLY

practical inspiration to both the layman

and the amateur astronomer. The reader

F.M. LOFT AERIALS. Single dipole / 39/6 will experience a real pioneering excites
type, 12/6. P.P. 2/6. u p. & p.2/6| | ment as astronomical calculations are made

COAXIAL CABLE. Low loss type, 10 yds. Checks all types of resistors, condensers
bt atid 6 RANGES

5/~ P.P. A-; 15 yds. 7/6, P.P
Built in | hour.

step by step and the wonderful workmgs
of the heavens are unfolded. Clear and
Direct reading simple diagrams are used to illustrate the

THROAT MICS. New, boxed as used on READY CALIBRATED cause of the tides, the complex motion of
W.S.38. 3/6, P.P. 1/6. Stamp for details of this and other kits.| [ the earth, the seasons” of the other solar

TUNING CONDENSERS, AIR SPACED.

With slow motion drive 0.0003 plus 0.0005 Raleigh Mews, Raleigh Street, Nottingham

RADIO MAIL (Dept. PH) planets, eclipses, the nature of galaxies.

Monthly star charts give a unique all-the-
year-round guide. The author was pre-

g;)s'one gang, Can be used separately.

1/-.

viously at the London Planetarium.

SOUTHERN RADIO 292 pages, 16 plates, numerous figurds

MICROPHONE STANDS. Two section
telescopic, extend to 6 ft. Chrome-plated SUPPLY LTD. o] (B e Gt
stem, heavy base. used with BMS3, 40s. FROM .ALL BOOKSELLERS
DX29, MC70, DM176, MIOS £2.5.0, P.P. 4/~ Il LITTLE NEWPORT STREET . q b
LONDON W.C.2. GER 6653 ... o0r, in case of difficuity, 41s. 6d. by
PRINTED t‘Q(:“élu‘lurl' BOARD. 13 x 6in. Rt post from George Newnes Ltd., Tower
4/, inc. postage. All goods still available House, Southampton St., London, W.C.2.

ALUMINIUM SHEET, 16 x 16in., 18 gauge, as previously advertised
&/~ PP. L6

NEWNES
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RADIO & T.V.
COMPONENTS

[ACTON]

LIMITED

. SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING
PRINTED CIRCUIT & MINI-EARPIECE, No Aerial or Karth required
4% ¥ 3t x 1iin. Output 200 M.W. 5 firat quality tranaistors. High
flax moving c.oll speaker. M/L Internal h gain ferrox acrial.
£2,19.8, P, & P. 3/6. Olrcuit diagram 1/6, frece with parta. All
parts svailable separately.

. TRANSISTORISED POCKET RADIO with printed cironit, minle
earpiace, high gain ferrox slab aerial. No acrial or earth required.
Po build yourself for completsly personal listeniog. 4! x 3} x lfin.
Luxombaurg in {avourable arcas. Only 21/~. P. & P, 2/8, Al parts
avallable separately.

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coi)l meter
scals. calibrated in A.Q./D.C. volts, ohma and milllamps, Voltage
range A.C./D.C. 0-50, 0-100, 0-200, 0-500, Milliamps 010, 0-100.
Ohms ranges 0-10,000, 0-100, 000 24/8. P. & P.2/-. Wiring diagrems
1/-, free with parts,

S8IGNAL GENERATQRS. Cash £7.5.0, or 30/~ deposit and 8 monthly
payments of 81/8, P. & P. 5/6. Coverage 100 k¢/s to 100 Mc/s on
fundamentals and 100 Mo/s to 200 Mc/a on harmonica. Case 10 x
6} x 5}in, Three ministure vaives and Metal Rectifier, A.C. malos
200/250 v. Internal modulation of 400 ¢.p.s. to a depth of 30 per cent.
Modulated or unmodulated R.F. output continuously varlable 100
millivolts. O.W. and mod. awitch, variable A.F. ountput. Magia
eye as output indicator. Accuracy 9 per cent.

S1GNAL GENERATORS. Cash 25.5.0, P, & P, B/8. Coverage
120 ko/s to 84 Mo/u. Case 10 x 6§ x 4}In. Size of scale 84 x 3jin.
9 valves und rectifier, A.C. mains 230-250 v. Internal modulation
of 400 o.p.s. to & depth of 30 per cent, moduiated gr unmodulated
R.F. output continuously variable 100 millivoits. C.W. and mod.
switch variable A.F. output and moving coll output meter, Accurscy
+ 2 per cent.

. STAAR 45. 9 v. BATTERY RECORD PLAYER complete with pick-up
and deck. A completely portable player, Head froucted by plastic
dome with & brush which cleans the stylus s it rises into playing
position. 45 r.p.m. Auto onfoff awitch governed motor, atiractive
two tone grey flnish, $2,14.8. P. & P, b

. CARRYING CASE for STAAR 45 or COMPLETE KIT beautifully
atyled in two tone with record compartment. Bpecially designed to
take player and amplifier. Just acrew in and coannect up. parts
available separately. Case only 22/8. P. & P. 4/-. Complete kit
26.10.0. P. & P. b/

TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 watt.
8ize 4} x 2}in, Printed ¢irouit, tone/volume controls plus 4 transistors.
Push-pull output complete with 3in. moving coil speaker. Built
and tested, 48/8. P. & P. 2/~

CHANNEL TUNER LFP. 16-19 Mo/s. Continnously tunable trom
174-218 Mc/s. Valves required—PCF80 and PCC84 (In series). Cover
BBC and ITA ranges. Also Pollce, Fire and Taxls, etc. Brand mew
by famous maker, 10/-. P, & P. 8/-.

B.S.R. MONARCH UAS WITH FUL-FI HEAD. 4-speed, plays 10
records, 12in., 10in. or 7in. at 18, 33, 48 or 78 r.p.m. Intermixes
7in., 10in. and 12in. records of the seme speed., Has manual play
position: colour brown. Dimeneions: 12} x 10}in. Space required
above baseboard 4liu. below bassboard 2fin, Fitted with Ful-Fi
turnover crystal head, £28.19.6. P. & P. 5/6.

. PUSH-PULL OUTPUT STAGE incluslve of tranaistors with Input and
output transformers to match 3 ohms speech coil, suitable for use
wltg the POCKET RADIO. Kit of parts, including

19/6,. P. & P. 3/-. Wirlng diagram 1/6, tree with parte.

B-watt PUSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER,
AC. maina 200-250 v. Bire 10§ x 6} x 24in. B valves. For use
with ail makes and types of pick-up and mike. Ne[atlve feed back,
Two input, mike and gram, and for same.

for Bass and Treble lift. Response flat from 40 cycles to 18 ko/s.
9 db down to 20 kc/s. Qutput B watts at 5 per cent total diatortion.
Noise lavel 40 db down ali hum. OQutput transformer tapped for 3 and
10 ohms speech colls. For use with 8td. or L.P. records, musical
inatruments such as gnitars, eto. Bultable for small halls, £3.15.8.
P, & P. 6/~ Orystal mike to uit 18/-. P. & P, 2/, 8in. P.M. Speaker
to suit. 12/6. P. & P. 3/,

. INDOOR AERIAL tor ITV/BBC/FM. Complete with standard co-axis}
plug. Heavy chrome extending d! x?“olal——ﬂt. fully extended. Plugs
atralght into TV or VHF Tuner. lly directios 10/6. P, & P. 1/8.

. NO MORE FLAT BATTERIES, Charge your own battery overnight
with thls wonderful littla charger. Output 6 and 12 volts, 3 am;
Input 200-250 v. A.C. mains. Malna fuse incorporated. Attractive
sliver hammer finlshed case, 8 x 8 x 3ina. Complete with leads snd
battery clips only 91/-. P. P. 3/6.

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.AE.
GOODS NOT DESPATCHED QUTSIDE U.K.
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Lewis
have the
Cabinet

USRI nnm

for you

We can supply any cabinet
to your own specification
This is only one example of—

THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
E speciality.

The Grosvenor
Price 5 gns.

The Lowboy
Price 24 gns.

2D QIR W N e e

radio

100(P23)Chase Side, Southgate,
London, N.i4. Pal 3733/9666

Send today for the two new
Lewis Catalogues

Designed to assist your choice of
cabinet and equipment,

THE New Lewis Radio Cabinet Cata-
logue—the miost comprehensive ever
prepared. THE unique 64 page equip-
ment catalogues,

Please send your two new catalagues
enclosed is P.O. for 3/6 which w11!
credited against any Purchase I

Name
‘Address

H

(GHTTHHTTHTTTT U T T

PRACTICAL WIRELESS

N E YEAR

LOW PRICES
TRANSISTORS

GREEN SPOT A.F. 3 v. Down to 173,

YELLOW SPOT A.F. 6 v. Now I/6.

RED SPOTS. Now only I/9,

WHITE SPOTS 2/6 each.

The LATEST MICRO-ALLOY TYPE

MATIO0 7/9, MATIOI 86, MATI20 779,
MATI21 86,

MULLARD TRANSISTORS
OC70 6/6, OCT7I &'6, OC72 8/-, OC8{ 8/-,
Matched Pairs OC72 or OC8I 16/-, OC78
8/-, OC44 or OC44M 973, OC45 or OC45M

97-, OCI70 916, OCI71 10/6, AFI102 2776,
AFl14 11/, AFII5 106, AFll6 10/-,
AF117 976,

TRANSISTOR HOLDERS 3- or 5-pin |-
MINIATURE SURPLUS DIODES 3
for 2/« or 7/- doz. BTH Diodes CGIi2E
1’6  each.
MULLARD OA70,
OA90 ail 3/- each.
REPANCO TRANSISTOR TRANS-
FORMERS. TT49 Interstage, TT45 Driver,
TT46 Output or TT47 Driver, all 5/- each.
FR2 Ferrite Rod Aerial 1276.

DRXI Crystal Set Coit M & L with Circuit,
2/6. EARPIECES, Crystal or Low Imp
Type 6/- each. Magnetic 250 ohm Type, 876,
TRANSISTOR Driver and Qutput Trans-
formers, Type LT44 & LT700, 8/~ pr.

ALL SENT POST FREE IN U.K. by
RADIO

PETHERICK'S <C7mes

22 High Street, Bideford, N. Devon
Tel.: Bidcford 1217

H.A.
SHORT-WAVE KITS

Famous for over 25 years f
S.W. Receivers and Kits of Quality.

OA79, OA8l, or

SHORT-WAYVE
o EQUIPMENT

H.A.C. were the original suppliers of
SHORT-WAVE RECEIVER KITS for
the amateur constructor. Over 10,000
satisfied customers—inciuding Tech-
nical Colleges, Hospitals, Public
Schools, Hams, ete.

Improved designs with Denco coils:

One-valve Kit, Model ''C"'. Price 25/~
Two-valve Kit, Model ! . Price 50/-.
New Addition: Model “K”,

Super sensitive “All Dry” Receiver.

Special inc. price. Complete Kit, 77/-.

All kits complete with all components,
accessorles and full Instructions.
Before ordering call and inspect a
demonstration recelver, or send for
descriptive catalogue and order form.

POST THIS COUPON NOW! §
“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. TH), 44 Old Bond Street.
London W.1

Please send me FREE and without
obligation your 1963 literature,

NAME ,
ADDRESS.

www americanradiohistorv com
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PUNCH
e gou need/

HOLE PUNCHES

Instant Type

4" diameter ea.

Screw-up Type
}: diameter

§ D B7G ~ e
ol . BB8A, B9A
f, "

:i: diameter Int. Octal
[ g
[y @ B9G e
13 " oo
284" ,  Meter ...

Complete Set £8.15.0.

All the above prices include postage and
packing.

Oliver & Randall Ltd

Dept. 7
40 PERRY HILL, LONDON, S.E.§
Tel.: Forest Hill 3415

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

IRS5, 185, 1T4, 384, 3V4, DAF91. DF91, DK91,
DLg2, DL94, SET of 4, 18/-,
DAF96, DF96, DK96, DL96, SET of 4, 25/6.

1D5 7/- DL92 5711 PCL82 8/3
1R5 5/6 DL94 6/8 PCL 10/~
185 46 DL36 8/9 PCL84 9/9
174 3/3 EB91 3/- PENDD4020
334 511 EBC4l 7/6 17/6
3V4 /9 BF80 /9 PL36 9/6
504G 4/6 EBL2l 12/~ PLS81 8/6
5Y3GT 5/3 ECC40 13/~ PL82 6/6
524G 8/6 ECC8l '4/6 PL83 8/6
6AM6 2/9 CC82 4/ PLB4 8/=
8K1G 1/9 ECC83 6/3 PY3l 8/6
6K8G 4/9 ECC84 7/6 PY32 11/~
6QTG 5/6 ECC8 7/6 PY80 -
8V6G 4/- CF80 6/9 PY8l 6/6
6X5GT 6/6 ECF82 8/3 PYs2 8/-
12K7GT 4/3 ECH42 7/ PYS83 73
12K8GT §/- ECL80 /9 U5 11/-
12Q7GT 4/6 EF40  11/- 8/9
12SN7GT 7/3 EF41 716 UABCS80 6/-
35L6GT 8/~ EF80 4/3 UAF42 §/-
35Z4GT 5/- EF8 5/9 UBC4l 9/
AZ31 8/9 EF86 8/8 BF 8/-
CL33 9/6 EF89 8/9 UCCss T7/-
DAC32 8/9 EF91 2/9 UCH21 11/68
AF91 4/8 EL41L 9/- -UCH42 "%/8
DAF96 6/9 ELS4 8/3 UCH8L 8/9
Fa3 8/9 EY51 713 UCL82 9/3
DF91 3/3 EY86 8/ UC 13/-
DF 6/9 EZ40 8/~ UF4l 8/9
DHT77 6/- EZ80 5/9 UF89 8/!
DK32 10/6 EZ81 g/- UL4l 8/-
DK9: 5/6 MUl4 5/6 ULsd a/6
DK92 6/9 CC84 6/9 UY2l 10/6
DK96 73 PCC89 g/~ UY4l 5/8
716 CF80 7/6 UYS85 8/3

DL35 9/6 PCF82 7/8 ZT7 2/9

Postage 6d. per valve extra. Any Parcel
Insured Against Damage in Transit 6d. extra
Any C.0.D, Parcel 3/- extra.

Office address, no callers.

GERALD BERNARD

(Note new address—formerly of Leeds)
83 OSBALDESTON ROAD,

STOKE NEWINGTON, LONDON, N.Ié
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

It's the most exeiting news of the
year! .Just imagine. You e¢an get
35 large, fact-packed lessons for
little mnore than 1/- per lesson! The
lessons are crystal eicar, practicat
easy to master and use. Early
lessons make fundamentals clear
even to (he beginner, whlle other
lessons will give you the practical
“know-how* of an expert.
Compares favourably with some courses costing
ten tirnes as much. You save because you
raceive all the lensons at one time aud are not
to you do not

need

This is a resl home-study course that has been
bound into one glant 8 x 11in. 216 page manual.
Each page is divided into two columns. A
wide column features the text, while a narrow
column at the side has the imstructor’'s com-
ments, helpful suggestions and additlonal
pictures to simplify the dificult parts.

Everyone can benefit from this practical course.
No old tashioned (or psuedo modern) methods
used here, Just straight forward, easy to
understand explauations to help you make
more money In electronles.

Aus an optional extra, vou may pay a further fee
if you wish to take the Bim-Tech radio and
electronics examinatlon, Students who attain
a inimuin of 60% correct anawers can qualifly
for a certificate of proficiency in busic radlo and
electronios, Detalls sent with each oourse
ordered.

You must be convinced that this iz the best valoe
you have ever seen in electronio training,
otherwise you oan return the manual (or have
¥our ma18v refunied il sent with order) alter
you have examinad it in your own home lor a
period of seven days.

The price? Quly 36/-, plus postage.

FREFE
TRIAL
OFFER!

I To S8IM-TECH TECHNICAL BOOKS, Dept.
l WAS, Gater’s Mill, West End, Buuthampton,

Hanta.
l {J RUSH Radlo and Elcctronics Course for
seven days, examination. if I keep the
course [ cun either pay 37/6d. cash or 12/8d.
depoait after seven days and two payments
of 13/6d. monthly. Otherwise | will retwn
the course post-pzid and owe nothing.

{TJ SAVE! Rend only 36/- if paylng cash with
order. (Wo pup postage.) Bame 7-day-
money-back guarantee.

Name

Address

City. County.

= e o S e S e e e o

PRACTICAL WIRELESS 963

<

THE NEW

“CONTESSA” |

Mk. 11}
The Best is Now Even Better!
A brilliant conception of the |
finest 2-band 6-transistor radio- |
available.
Y Ultra-modern styling with a
magnificent two-tone cabinet fitted
with fully expanded metal front and
a slide-rule type waveband dial.
GREATER OUTPUT using the latest
high efficiency Mullard Transistors _ "
and Diodes, incorporating an im- :
proved design, featuring different
circuit constants.
MORE punch—MORE gain—MORE stations—SUPERB appearance—the
NEW **Contessa’’ scores again ! /
SEE it—HEAR it—you will BUY it ?

Cahinets available In two tone beige and two tone blue.
Adjustable carrying handle,

% Waveband coverage of 530 ke/s 10 1,620 ke/s and J60 ke/s to 270 ke/s.

+* Assured reception of at least half a dozen stations in dayuzhtl

+% Large clearty-callbrated station-named dial.

% Internal high-gain Ferrite aerlal.

% & :1ratio slow motion tuning.

% Fitted with the tatest 12,60¢-lIine high-flux loudspeaker.

+ Power o 600 mitilwatts from the single-ended push-pull final stage.

% Specially designed aerial matehing coil for use in a CAIR.

* Only hrsil -grade Muilard fully-guaranteed matched transistors and diodes
are used.

% Tape recorder socket provided.

+* Dql)ul;.l]e tuned transformers for maximum gain and knife-edged
selectivity.

+ Fuily drllled printed circuit panel marked with component numbers.

% The two-tone case outer measurements are 103 x 72 X 3iin. and weiZhs
approx. 4 tbs. when assembled,

% Battery lasts 4 months with normal usage.

* Blook“supphed with detailed assembly instructions, diagrams and
eircuitry.

* Amoinedcan build this set—everything supplied, just a soldering irom
require

*

*

Inclusive Drice for all assoctljgxgefl\gomponents cabinet and battery, complets

in every detail: Or ou ZOURBUILD ‘lo |9 6
® [

SCHEME, any parts sold separately.
(Plus 3/6 P. & Pkg.)
of your hand with—

Send for comprehensive descriptive Manual
and parts List, 2/10 post free.
me—
1 .
THE “CAPRI” '
A miniature pocket transistor Radio that REALLY works, ret.alning the most
attractive features of the tamous *‘Contessa.” Six first-grade Mullard transistors
plus diode are employed in a highly sensitive superhet MW and pre-set LW circuit
embodying the most modern design practices. A special 2iin. high gauss loud-
speaker provides surprising volume and a personal earpiece socket is also available.
AD attractive two-tone plastic case is supplied in two colours—ivary/red or ivory/
blue, the full constructional details being furnished with each set of parts. The
total meaﬂurom(‘nts of the “‘Capri’ are 4} x 21 x 1Hn.
L AND IHEAR A WORKING MODEL TODAY

You can hold Europe in the palm

Inclusive price for al! assoclated component,s. case and constructional data
complete 1n every detail. HUG: E PURCHASES HAVE ENABLED US
TO REDUCE THE PRICE TO ON

(6. vort batuety 6 extray Or ouf BUY AS YOU £5.19.6
BUILD Scheme.

Any parts sold separateiy. ('Plus 2/- P & Pkg.}

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret
0 lists or catalogues—our stocks move too quickly
PLEASE. ALLOW FULL POS’I"A'?E AND PACKING CHARGES
ris Ol usine:
CASIt WITH ()RDLR Olt C.0.D. ON ORDERS OVER 10/-.

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT RD., LONDON W.I

The oldest Component Specialists in the Trade
Telephone: MUSEUM 9188
TRADE ENQUIRIES INVITED

EST. 30 YRS.

!

L R AR IR T
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RADIO DATA
REFERENCE
BOOK

An R.S.G.B. Pub:
Postage {/-,

’ INTRODUCING HI FI by A, H.
Rasheed, 6/-, Postage éd.

RADIO-CONTROLLED MODELS,
by F. J. Camm. 1276, Postage éd.

RADIO ENGINEERING FOR-
MULAE & CALCULATIONS, by
W. E. Pannett, 21/-. Postage 6d.

PRINCIPLES OF COLOUR TELE-
VISION, by G. N. Patchett, 16/-.
Postage éd.

GEC TRANSISTOR MANUAL.
18/-, Postage 1/2.

AMATEUR RADIO CALL BOOK,
1963 ed., by R.5.G.B. 4/6. Postage éd.

RADIO VALVE DATA, 7th Ed.
Compiled “WW?”, §/-, Postage 10d.

CIRCUITS FOR AUDIO AMPLI-
FIERS, by Mullard. 8/6. Postage i/-,

t COMPLETE CATALOGUE I/,

> THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
1921 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.

b
b
b
b

4
4

PRACTICAL WIRELESS

February, 1963

PADGETTS RADIO STORES

OLD TOWN HALEL, KNOWLIR HILL,
LIVERSEDGE, YORKS.
Phone: Cleckheaton 2866

Type 46. RX-TX. Complete with two
ARPI12, one ARB, one ARTPZ2, one APT4,
one APP37, less crystals, colls and send-
receive switch, but otherwise comblete.
These sets are in new condition, 8/8. Post
3/9. Grade two store soiled, 4/8. Post 3/9,

Bomb Computors in new condition. Full
of gears, motors, etc. 30/-. Carr. B.R.S. 10/-.

P.M. Speakers, all 3 ohms. Removed
from TV sets, perfect condition. Rola
6 x 4in., 5/-. Goodmans 7 X 4in., 8/-. Philips
5in. round. 5/-. Rola R and A round. 3/8.
6in. dish, 5/-, 8in. round. 8/-. Post extra
?n g,/réy speaker 2/-. Up to six can be sent
or 3/6.

Germanium Diodes, 4/ per doz. Post

free

Grade I Transistor Type X.A. 101, 3/8,
post free, 30/- per doz.

New Boxed Valves. Post l‘rce. ARP12
1/6. 6 l‘or 5/6 Box of 50, 20/-, X41. 4/~ /e
al 7/-. 6V6GT 5/-, VR150/30 /6, 6C4

2/- 9001 9d., 5/- doz.. 6V5 3/-, ELI1 1/8. Also
new valves ex-units, EF91 1/8, EB9l 1/8,
5Z4 5/8. 6X5 4/8, 12A6 Metal 2/6. 5U4 2/8, SJé
2/8, 807USA 5/ GV 31-, 6VBGT 4/-, AC/2 p:
4/- 2/9 T7 2/68, EF50 G/- per doz., 1/8 each.

Valves removed from TV sets, all post free,
all tested on a Mullard valve tester and are
100% as new, Theyv carry a three months
Guarantee. We also have a large stock of
old type radio valves and other TV valves
not listed,

ECL80 4/-, ECC82 5/-, EL38 4/-, EY51 2/6
EBF80 4/6. EBQI 9(1 o EFQI 9(1-, 6F1 1/-, 8F13
2/-, 6F14 5/ 20 5/- 2/9, 6Y6 2/6.
X B 30 5/- Mol is-, 10P13

20D1_3/-, 5/-

& = PY82 5/,
, PZ30 a/-, PCF80 4/6, PCC84 4/6,
PL83 5/-, PL33 4/-, B36 4/-, N37 5/-, L63 3/-,
6J5 3/-, 21SU 5/~ U12 4/, EF80 /8, 10/
per doz. Grade 2 6d., 4/- per doz.

FIRST-CLASS RADIO

END T/V COURSES...
GET A CERTIFICATE !

After brief, intensely interesting study—
undertaken at home in your spare time
—YOU can secure a recognised qualifica-
‘tion or extend your knowledge of Radio
and TV. Let us show you how.

y= = ==FREE GUIDE=™™ "]
| The New Free Guide contains (20 pages |
of information of the greatest impore
] tance to both the amateur and the man [
employed in the Radio industry. N.LE.
l provndesAﬁrst-rate pgstal couRrs%sEf%r
Radio Amateurs’ Exam o
I Servicing Cert,, C, & G, Telecoms,, I
| Grad. Brit. I.R.E. Guide also glves'
details of range of diploma courses in
| Radio/TV Servicing, Electronics and l
| other branches of engineering, together |
i with pamcuIGars of ourf' remarkable
uarantee of
i
i
i
[ -

SUCCESS OR NO FEE

Write now for your copy of this invaluable |
publication. It may well prove to be the
turning point in your career. |
FOUNDED 1885—OVER
e o oem 150,000 SUCCESSES wmn um md

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.

Perfect Reclaimed Tubes. 6 months
guarantee, 12in,, 17/- 14in., 30/-. Carr
and Ins., 7/6.

TV Tubes Compietely Rebuilt and refaced.
12 months guarantee. Old glass not re-
quired, 12, 14, 15, 16, 17 in,, any make. All
the special trade price of £3.15.0. Carr.
and Ins.. 7/6.

1 H.P, Motors 1400 R.M.P. 230-250 volts. Re~
moved from washing machines, 25/- carr.7/-,

2 METRES!

The thrills of 144 Mc/s can now be
yours for only 38/6, complete kit!
Tunable range 150-100 Mc/s, stmpli-
filed construction, etc., write today
for descriptive literature, also if a
newcomer-beginner to Amateur -
Radio ask for free copy of the world-
famous ‘‘Globe-King" kits and re-
celvers—stamp to cover postage
costs appreciated, Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester

BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1), Tele-
scopic loft. 18/6. External,
S/D 3.

LT.V. (BAND 3). 3 Ele-
ment loft array. 24/~ 5
Element., 32/6. Wall
mounting, 3 Element, 33/9.
5 Element, 41/3.
CO‘\lBlNhD B.B.C.
Loft 143 Element.
41/3. 1+5 Element, 48/9
= Wall mounting, 1+ 3 Ele-
ment. 56/3. 1+5 Element,
63/9. hlmney and mast
mounting units also availal
F.M. (BAND 2). Loft “H" 28/- 3 Ele-
ment loft, 52/8. S/D loft. 12/6. External
S/D. 26/3. State channel when ordering.
C.W.0. of C.0.D. P.P. 2/6. Coaxlal cable.
8d. yd. Coaxial plugs. 1/3. Send €d.
stamps for illustrated lists,

K.V.A. ELECTRONICS (Depc.P.w.)
38, Godstone Road, Kenley, Surrey

WORLD RADIO & T.V.
HANDBOOK 1963 22/-

By JOHANSEN. Postage 1/-
Amateur Radio Handbook, by R.S8.G.B.,
34/-, Pos 2/6.

Principles of Colour Television, by
Patchett. 18/=, postage 9d.
IntroducingHi-Fi, by Rasheed, 8/-, postage

THE HIKER

A new Transistor Portable
design from
REPANCO

Y% 4 Transistors.
% Long and Medium wave
% Super Regenerative T.R.F.
% Printed Circuit.
% Easy to Build,
% Chassis size 8f x 2jin.
% 3 ohm output.
" <% Ferrite Rod Aerial.

Envelope of easy Wiring Plans
and Instructions 176 (Post 3d.).
RADIO EXPERIMENTAL

PRODUCTS LTD.

33, Much Park Street,
Coventry.

www americanradiohistorv com

d and Cine for Beginners, by Golding
718, postage 8d.

Radlo Serv lcing Pocket Book, by Hawker,
12/8, postage 9d.

Service Valve Equivalents, new ed., by
H.S.G.B.. 3/-, postage &d.
Mullard, Transistor Radios, circuitry
and Servicing, 5/-, Postage 6d.

SRd .S.G.B. Call Book, 1963 ed., 4/8, postage

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

18,000 O.P.V.
MULTIMETER KIT

Ranges 0-0.25 and 2.5 V DC; 10, 25, 100, 250,
500, 1000 V AC, DC, and out.put ‘volts: Ohms
100 ohms to 10 Meg. (two ranges); 0,25, 2.5, 25,
250 mA DC (2.5A range 4/- extra). Kit com-
prises new 3 x 2}in. Weston 0-50 microamps
m.c. meter, all 1% multipllers. 1% ready
adjusted shunts. padding resistor adjusted
for each meter, 3 other resistors, 1 con-
denser. meter rec.. knobs, switches, sockets,
pots. circuit, lnstructlons wlrlng ag.
scale (ohms, dB, uF V.10V AC scales)
t.e. everythmg except ca.se and battery.
Detalls of 200 pF—0.5uF range. Price 89/-,
post free. Circuit, scale, etc. 9d. free with
kit. Scale fitted to meter 2/6 extra.
1% High Stability Resistors. Coleete
lﬁmge 2/-, Special 0.5%, 100, 0K, 100Kk,
'8 each.

PLANET INSTRUMENT CO.

25 DOMINION AvV. LEEDS, 7
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Brand new, individually ;Emg 45',6 vsz? 3"- 6AK75 q- 6V6GT g:- 77 #!- 1 9001 53"
| veal 516 | 6AMS  5I- | 6x4 2| 7a i~ 9002 6
checked and guaranteed PENG5 6/6 | VR99 8 | 6AM6 4l | 6X5GT 476 | 80 516 9303
PEN220A 3/. | VR105/305/6 | 6AQ5  7'- | 6Y6G 6 | 8I Rl e
VALVES PL36 1076 | VRISOj304/- | 6AT6 5/ | 624 ~  5I. | 82 8. 9006 2l
PLBI 9l | VT4C ' 25i. |'eB7  §.|787 76 | 84 w.
AL60 6~ EABCBO 7'3 |EP72 SN | PL82 B/ | VUIS € | 688G  2/6 | 7C6  7'.|85A1 15 Cathode
AR8 5. | EACSI 316 |ESU208 /- | pLa3 Bl | W3l 70 | éBA6  5/6 | 7C7  5I. | 83 §- Ray Tubes
ARDDS 20 | EACIIWI'6 | EYSI 8- | PTI5 10/ | x66  BI. | 6C4 206 | 7H7 713 | 20avFT ACRI 15!
ARP3 31 |EB34 116 |[EYS6 8. | PT2SH 7/6 | Y63 5. | 6C5 6. |7Q7 - | F.nin 206 ACRII 15
ARP4 316 |EE9I 319 |EY9L 3 | pX4 19| Yé5 410 | eCFG 40| 7v7 10| 2207H 4l CV995 IsI-
ARPI2 3! |EBC33  7/- |[EZ40 7t | PX25  9/- | Ye6 8. | 6C6G  31- | 7v4 5. | 250TH €9 CVIS9%
ARP2l  5/6 |EDC41 799 [EZ4)  6'9 | P32 120 | z31 6. |eCec B |7z4 4o | 3503 8- (09)) 55!
ARP24 316 EBC90 5~ |EZ80  6/- | PYBD 6/9 | TA3  3'. | 6D6 3. 802  2!6 | 3¢an  5/- E4103/B4
ARP34 4. ECS2 8. |EZ81  6/9 | pYBl 70 | IASGT 5. | 6F5G 673 | 902 3%~ | 38:A 15N 251.
ARTH2 70. |EC70 10/ |FW4/500 6/6 | PY82  7r. | ICSGT 716 | 6F6G  4l- | 12A6 206 | 7C5A |5/ 3FP7 251
ATP4 219 EC90 20/- |GI/236G 9~ | pY83 713 | IGBGT 6/ | 6F7 S| 124H7 5 | 7158  60r-  5BPI  35L.
ATP7 516 EC91 31 GI20/IB 9| PZi35  9i-| (E7G 716 | 6F5GT 519 | 12477 5%6 | 717A 816 5CPI  42'6
AUL 5. ECCBI 516 | GL450 10/- | OP2i 6/~ | IC6GT &/ | 6FBG  5I- | 12aUs 9/ | 80 o/ | SFP7 45/
AU4 S| ECCB2 616 | GL46dA 0. | QP25 50| 104 30 | 6Fl2  4l6 | 12AU7 6'6 | 803 226 | SFP7A 25k
AW3 4. ECC83 T~ | GU20/2140- | Os95/10 6/9 | ILDS 512 | eF(3 sl | 12ax7 7. | 835 30 | 78P7_ 4ot
AZ31 7| ECCB4 7. |Gz 9. | QVO47 7| IRS. - & | 6F33 36| 12C8 30- | 807 (selec- | 12DP7_ 60/
BS4A 516 ECCas 8. |H&) 7. | R3 8- | 154 501 | 6G6G 26 | 12EI 201 | ted)  5/6 | VCRX258
BT45 15l |ECCI1 4. |HK54 5/ | R3/10 4 | 1S5 5/6 | 6H6M 116 | 12H6 2/ | BOTBR 5/ |'(with scann-
BT9B  20/- | ECFB0 1076 | HL23 &/~ | REL21 25 | IT4  4i- | &5 3'6 | [2)5GT 3/6 | 808 8- | ingcoil) 45/
BT83 2206 |ECF&2 8/6 | HL23DD 6/ | RK34 276 | IW4 6~ | €5G 3% | 1J7GT 8% | 810  80/- | VCRI38 30/
Cvs4 Sl |ECHBI 706 | HVRZ 12/6 | RX235 101 | 2A3  5/- | 6J6 . 36 | 12K7GT 46 | 813 60/ | VERII9A
Cv7i 3. |ECLE0 706 | KRN2A I9%- | P . 3%6 | 2A5 6 | 6)7G 5. | 12K8M_ 716 | 815 40~ 357
Cvioa 1| €C(B2 86| KT32 8. | SPI3C 4/6 | 2A6 7'~ | 6K6GT 6/~ | 12Q7GT 4/4 | 816 30
Cv2ed4 20/- |EF36 316 | KT8 2276 | Spal 216 | 2C34 216 | 6K7G  20- | 125A7 70 [ 829A 30|  Photo
Cv40l4 8- |EF37A  70-|KT33C 4 |sPel 2. | 2C42 2512 | 6k7GT 459 | 125C7 4= [ 832 151 |  Tubes
Cv40is 70 |EF39  4-|KT44  6/3 | STV280/40 | 2G46 30/~ | 6K8G_ 5/9 | 125G7 3~ [ 832A 35/ | CMGB  9!-
Cv4025 10/- | EFS0 176 | KTe3 S 12/6 | 2X2 4~ | 6KBGT 813 | 12sH7 3 | 843 74 | GSle 1276
Cv4046 40- |EFs4 313 |KT76 10%- | STZ280/80 | 3a4  50- | 6KeM  8/6 | 128)7 51 | Be6A  141-
CY3l . 6. |EFS5  Si-|KTwel 6/ 50- | 387 50 | 6L5G 6/ | 125K7 376 | 930 8| Special .
ol V6| €70 4n|KTwer 6| sU2isoadls | 3824 B |6le 9| Insly S| g4 41| Vaives
D41 3M3|EF73 6l | KTW63 606 | TAl 71 | 3629 6L6G 6 | 125N7 509 | 955 216 | 31 dsly
077 43|EF80  5/6| KTz4l 6. | TP25 150 | “(8298) 6vr | 607G  4%6 | 12SR7 5. | 956 2. | 3A/1481 45V
DA 126 |EF85  &/6|KTZ63 B8/ [ TT{1 3. | 304 6| 6L34 416 | 12Y4 2= | 957 &1 | 3)I70/E £38
DAF70 35- |EF86  70-| MH4  3/6 | TTIS 25/- | 354 50| 6N7G_ 59 | 147 70 | 958A 41 | 3)I92E
DAF9l & |EF89  70.|MH41 S | T220 18- | 3v4 6o | 6N7GT 6/- | 1SD2  6/- | 1616 3. £37.10
DAF96 76| EF91 316\ M4 4= | UI2/14 B/ | SRAGY 9/- | 607G 6/~ | 20A2 1776 | 1619 5i- | 4131, £35
OD41 - |EF2  3-{MLé 6. | UI7 = si.|5T4 9. | 6R7 6 |2iB6 _ 90| 1625 6. | 450  £35
DETS 5. {EF95  5/- | MS/PEN 6= | UI8  6/6 | 5U4G 5/ | 65C7  5/6 | 25L6GT 719 | 1626 476 | 5D2I  £3
DETI9 3/6|EL32 39| 0OB3 7| U27 8- |5v4G 8- | 63C7GT 5I- | 30 5| 1629 416 | T23AB sol.
DET20 2/-|E(33 7-1OC3 506 | Us2 s |5v3G 3. | 63G7 5/~ | 35L6GT 8. | 4043C 136 301
DFis. 4 |E3s  6-1003 ot |Ocue 76 | mvaar - |er 3| BT | 6a° 38| TheA v
DF72 76 |ELsT  8.10z4 4| USFB0 86 |5z4 /6 | 6SI7GT 419 | 3574GT 70- | 6061  10%- | ACTG {60
OF91  41-|EC42 80 |PCCB4 70- | OLII 50| 524G 70 | 6307Y 616 | 37 4. | 6065 8 | Cvies 300
OF9% 706 |ELe4  7/.|pCCes 8- [ ULI2 5. | 6AB7  4/- | 65K7 _ 5/. | 38 v |em 4| cva 7o
OK9 773 |EL91 416 | PCFBO 7~ | UL4l 71 | eAC7 31 | 6SL7GT &/6 | 42 5. | este  8r | Cvoao ar.
OL92  &-|EM80 8. pCFs2 Bl | ULB4 716 | 6AGS  31- | 6SN7GT 4%6 | 58 6= |7is3 U9 | KRGS 4
DL94  6-|EMs4 9/~ | PCLE2 86 | UUS 516 | eAGT  6'- | 63Q7  6!- | 39 o | 7475 3| Ls78" 300
OL96 706 |EN31 10 | PCL8I 10/- | UY4l &0 | 6A77 31| 6ss7 30|75 55| sora 28 | Wiai7A
EAso 16 1EP7I 616 ipClas on. | Uvss o6l eaks 51| evec . 4|76 5o 18020 10 15

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES,
below 10/-, 11- P, & P. 216 over 10/-, Orders over £3, P. & P. free.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
Please write your requirements,
MARCON! RECEIVER TYPE CR
190/2 tested and aligned £32.10.0 Carr. £1.
TELEPHONE HANDSET. Standard
G.P.O. type. New I2/-. P, & P. 2/-,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.8 each.

P. & P.2%6.

SPECIALLY BUILT POWER PACK
for TCS raceivers, 230 volts A.C. mains,
including 6X5GT valve, £3.10.0. Carr. 5/,
R.109 RECEIVER. Covering 2-8 Mc/s.
& v, D.C. with set of spare valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in U.K.
R.I09A RECEIVER. Covering 2-12
Mc/s., £7.18.0.

"CONNECT AND FORGET—
CANNOT OVERCHARGE” “ESS-
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initial charging
ratz 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
battery. Automatic current and voltage
control. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
faulty cells. Mains voltage 200/250 v.
Built for 6 or 12 v, batteries. Measure-
ments 7 x 5 x S{in. Weight 8% Ib.
Price £7.19.6. P. & P, 3/6.

53 TRANSMITTER SPARES.
range. - Price list on application.
H.R.O. Senior. Table - Model. In
excellens, fully checked, and tested
condition (without coils and power pack),
£15.10.0. As above but rack mounted
model, £14.10.0.

Individual frequency coils for above
£1 each or set of 9 £8., Either model
carriage £1.10.0.

Power pack for above. British made,
A.C. (10/200/250 v., 59/6. Postage 4/-.
COMPLETE V.F.O. UNIT from TX53.
Freq. range in 4 switched bands from
1.2-17.5 M¢fs. Two V.T. 501s as osciliator
and buffer, 807 as driver, two $130s as
voltage stabilizers. Output sufficient to
drive two 813s in paralle). Slow motion
drive directly calibrated in Mc/s. Provision
for crystal control, metering of buffer
and driver stage. Power requirements 400
v.and 6.3 v. D.C. Can also be used as low
powar transmitter, In excellent condition
with valves and circuit diagram. £5.
P. & P, I5/-.

RE-ENTRANT LOUD HAILERS.
500 ohms, approx. 20w. £6.10.0. Carr.|0/-
AERIALS lift. long. 2ft, long when
foided, 15/, P. & P, 2/,

Full

C.0O.D. 2/6 extra.

P.C. RADIO LTD.

170 . GOLDHAWK ROAD, W.I12
Shepherd's Bush 4946

All UK. Orders
Overseas Postage extra at costs.

AMERCIAN WIRE RECORDER/
REPRODUCER UNIT. Facilities for
recording from Dynamic or Carbon
microphone and radio. | knob operation
for recording, rewinding and erasing,
Neon recording lever indicator. Internal
speaker. Mains 110 v. Supplied with
outer trans{ormer, carbon mike and wire
magazine for hour's operation and
headphones. Prlce £18.0.0. P. & P. £I
Spare Wire M ine 50’-, Dy

mike and stand £4.

R.209 RECEPTION SET. A 10-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T {A.M. or F.M.) and
C.W. frequency | Mc-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating jts own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23lb.
In as new, tested and guaranteed condi-
tion, £23.10.0, inctuding special headphone
and Supplg leads. Carr. £1.

RECEIVER TYPE R.206. Frequency
0.$5 Mc to 30 Mc/sin 6 bands. 100-250 v.
A.C. or 12 v. D.C. Loudspeaker in power

supply unit. High performance super
heterodyne, eleven valves including a
separate local oscillator valve, beat

oscillator valve and two valves (Amplifier
and Detector) in the A.B.C. system. In
very good condition £20.10.0, including
power pack. Carriage and Packing 15/-.
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BRAND NEW TEST METERS - BEST VALUE - FOR ALL PURPOSES .

£8.19.6

30,000 ohms per Volt
Model 500

8 Ranges D.C. volts to | kV.

7 Ranges A.C. volts to | kV.

5 Ranges D.C. current to |2
amps.

3 Range resistance to 60 meg.
Short circuit buzz test. Qutput
meter dB, etc., etc. Size 6%
x 4} x 2}in. With Leads,

5 GNS.

20,000 ohms per Volt
Model ITI-2

6 Ranges D.C. voltage to 24 kv.
5 Ranges A.C. voltage to | kV.
3 Ranges D.C. current to 250
mA.

Resistance to 6 meg.
Capacity and dB ranges.

Size 4% x 3} x Hin. with leads,

75/-
2,000 ochms per Volt
Model THL33
0/10/50/250/500/1,000 volits

0/10/50/250/500/ 1,000 volts
A.C

0/500.A/10/250mA., D.C.
Resistance 0/10K/i00K/1 Meg.

Capacity and dB ranges, etc.
Size 5 x 34 x I{in. with bat-
teries, test leads and instruc-

4976
1,000 ohms per volt
Model PT34

0/10/50/250/500/1,000 volts
A.C/D.C. 0/1/100/500 mA
D.C. Resistance 0/l100k ohm.

Ideal pocket sized multi-tester
for all radio and domestic work.

Size 31 x 2§ x l}in. with
battery, leads and instructions.

Aill Meters Fully Guaran-
teed for 6 months. Full
Service Facilities.

batteries and instructions. tions.

Batteries and Instructions.

MODEL TP5S
1 TRANSISTORS
A.C./D.C. vol- 100% Ist Grade Fuily Guaranteed
tageupto |,000 A selection from our complete list.
in CS rangesi
D.C. current XAIOl 5/~ XB102 4/~ XCl2I
e dnce | XAlll 5/- XBI12 4~  Pairs 10/-
Aot %3 XA102 6/~ XBI2I 8/6 XCi3l
ey | XALIZ 6/~ XBIO3 4/6  Pairs 10/-
TREs japactty | XAl03 4/~ XBII3 456 XClI7l
5000 5 | XA104 4~ XBI33 56  Pairs 10/~
hm'/ It XAI25 7/6 XClOl 6/- XA701 9/-
i XAl4l 916 XCIOIA 6/- XA702 1776
Guaranieed | XA142 976 XCI2l 6~ XA703 25/~
uarancee XA143 1076 XCi6l 6/- XCl4l 10/~
£5 |9 6 XAISl 5/- XCl163 7/- XCl42 15/—
© O XAL52 5/- XCi8l 7/~ XCI55 20/~
With Test XAi6l 916 XCIOIA XCI56 2276
Leads, Battery | XA162 1076 Pairs 10/-
and Instructions. Size 5} x 34 x I#in. XClt4t Pairs 2276, XCli42 Pairs 326
XCI55 Pairs 4276, XCI156 Pairs 50/-
a'I‘ESTAL Aggs f',"' |g:: New Transistor Catalogue with
INSERTS A S [ i Connection Diagrams, Equiva-
N tin. s . 306 lents and Details included in
ACOS”‘“"‘"‘ 15/- New Page Catalogue, /-,
METER BARGAINS AFI02 276 ©OC23 20/- OC78D 7/-
24in. Moving Coil double range Voltmeter | AFI14 11/- OC29 20/- OC82 10/~
centre zero. 30-0-30 and 3-0-3 volts. | AFII5 1076 OC35 18/- OC83 6/-
Ideal for transistor tester or voltage | AFI16 10/~ OC4i 9/~ OC84 8/6
measurements. 12/6, Post free. AFII7 9/6 OC42 9/6 OC|70 96
0/500 microamp, 24in., flush-mounting. | ACI07 14/6 OC44 76 OCI7I 106
D.C. ... ... 20/- | ACY2l 6/- OC45 6/6 OCP7I 29/~
24-0-24mA, 24in. flush. D.C. . 1276 | AFZI2 35/~ OC71 5/~ ORPI2 12/6
geit - Sen o M
- - MATIO!l 8/6
TRANSISTOR PORTABLE QC23 36 OCT6 71 MATIZ0 719
4 29/- - MATI2| 8
SIGNAL GENERATOR | oc2s - oCsi 7- splos 8
OC26 25/- OC8ID 7/- SB231 1216
PRICE Special Very Low Price for
£7 |0 o Matched Sets—Let us Quote.
«1VU,
P.P. 206 SILICON RECTIFIERS 500mA
. TR TR
A XU604 5/-
J SigantG,n‘Z:if XU6I3  4/6  SEI0 1ol
tor covering | REMEMBER—AIl our transistors and
220 Kc/s to | devices are 100% Ist Grade and Fully
200 Mc/s in 8 ranges. Radio broadcasts and | Guaranteed. We can advise as to the
I.F., Amateur, VHF, Shipping, TV, etc. | correct type to use.
R.F., \.F., A.F., modulated R.,F outputs. | ——
Easy to read and use with full details, With- SOLDERING IRON
in 2% accuracy. Size 65 x 45 x 2in. Antex miniature 15 watt 220/250 volt
12 MONTHS® GUARANTEE Iron. Easily removed +yin. bit. Ideal
Leaflet on request. for all miniature work, 29/6.

931A (CV2696).

DEKATRON

%
ERICSSON GS12C (CV-1740) Bi-direc-

12-way Selector Tube. 25/-.

PHOTO MULTIPLIER

Brand new, 60/- each.
Base 2/-, Special purpose version 93IA-
CVv337, 80/- each. Base 2/-

TYPE 38, TRANSMITTER RECEIVER
Complete with 5 valves. In new condi-

tional

tion. These sets are sold withoPut
guarantee but are service- P.P.
able. 7.4 to 9 Mc/s. 22/6 216
Headphones 776 pair. Junction Box 2/6.
Throat Mike 4/6. Aerial Rod 2/6.

MARCONI |9 SET CRYSTAL
CONTROLLED CALIBRATOR
Crystal controlled oscillators giving either
10 kefs, 100 kefs or | Mc/s pips. Features
neon modulator, supplied with spare
valves and full handbook. 79/6 PiIP-.

Ideal standard frequency check.

Cv2886 (M2IH) LIQUID SAMPLING
GEIGER TUBE. 370 volts. 22/6. P.P. /-,

AMPLIVOX Medium Impedance
Lightweight HEADPHONES—SpecnaI
Offer. 45/-. P.p. If6.

TAPE RECORDER MOTOR
Miniature Motor designed for Battery

Recorders, 44 to 9 volts. Built in governor,
12/6. P.P. I!-

STEREO AMPLIFIER

4-Valve Amplifier with 2 watts output
per channel to 3 ohms. Ready buile,
complete with Dials, Sockets and Knobs.
Full tone, volume and balance controls.
Crystal input. 220/250 volt mains input.
Fuliy
Guaranteed 79I6 P.P. 2/-
Suitable 8 x 5 inch Speakers 49/6 Pair.

VALVES AND CRYSTALS

New Catalogue Now Ready
More Types—Lower Prices

Henry’s Radio Ltd.
PADdington 1008/9

5 HARROW ROAD, LONDON W.2
Open Monday to Sat. 9-6, Thurs. | o’clock

I PLEASE TURN TO BACK PAGE I
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HIGHEST QUALITY—

@@ COMPARE OUR PRICES
Carr. & 1ns. 12/6 GUARANTEED NEW TYPES

MOST MULLARD, G Months 12 Months AT e
] ¥ s £4-0-0
gu?r%x.ms::ﬂ. 12in. £2. 0.0 £3. 5.0 MW 38/24
rormantireees (14i0.  £2,10.0 £3.15.0 £5-0-0
PROCESSED « 1 {16-17in.£3. 5.0 £4.10.0 S 170
racroRt  [21in,  £3.15.0 £5.15.0] '£6-0-0

RECTIFIERS, CHARGING. 1{A, 3A.

40 WATT FLUORESCENTS. With

lamps, white batten, choke
starter.  Fantsstic  value. 49/ =
12 POTS. Popular values. B5K. to
2 Meg., Unused, mixed, pre- 4/6
sct, long sp., switched, etc.

CO-AX, standard and low losa, 26 yda.,
11/6. 50 yds., 22/-, 100 yds., 42/8.
Co-ax Plugs 1/3. Wall outlet boxes 8/8

4SPEED RECORD PLAYERS.
Latest Turntable, together with
light weight Staar Galsxy dual
sapphire crystal turnover pick-up
head. Ainazing value {(pick-up
only 19/-). £3.10.0. Carr. 3/

NEW SPEAKER CABINETS, covered
in attractive Rexine, Gold Metal
front 11/-. Or cowmplete with 7 x 4
Bpeaker, 19/-, P.P. i/6.

VALVE HOLDERS. B76, 8d. ea, with
8creen 8d. ea., B9A Bd. ea. with Screen
84. ca. Iot. Octal 6d., Mazda Qctal 4d.,
BBA 6d. (less 15% in dozens).

SILICON RECTS.

250V 500mA standard TV replace-
ment. Top quality 8/6 (8 for 24/-).

MINIATORE EARPHONES. Latcat
personal portahie or deaf aid types.
3ft. cord and standard jacks. Magnetic
or xtal 6/9. Jack socket to match, 1/9.

PORTABLE RECORD PLAYERS.
E.M.1 turntable. complete with
amplifier, In  excellent modern
carrying case with amplifier and
7 x 4 speaker. Amazing £7 105

value. Carr. 8/-.
GARRARD TA MK. II PLAYERS.

Latest quality deck at a
most competitive price. £7.195

3 VALVE AMPLIFIERS. Kit of
new parts, cousisting chassis 1psina
and output transformers, vaives
(P61, 696G, 6X35G) and all compo-
aents. With full instruciions for
making high gain amplifier with
separate base and trehle controls,
negative feedback, ete. Truly un-
usual value at 29f-.

TRANSISTORS

Huge reductions. Red Spot stan-
dard L.F. type now only 1/8;
White Bpot R.F. 2/-. Mullard
Matched Output Kits (OCR10 and
2—0C81's), 14/-. Receiver Kits,
0OC44, 0C45(2), 0C81D, OC8i(2),

8ix trangistore. 26f-.

P.V.C. CONNECTING WIRE. 100 yde.
30 mil: Bpecial Price 7/6. 200 yds. 30
mil: spcchl price, 12/6. 26ft. Coil, 1/-,
5 Colls colours, 4/, Cx

tlex. Prices as above.

100 RESISTORS 6/6

Excellent. 8lzes 3-3 watt.

100 CONDENSERS 10/-
Miniature Ceramic and Bilver Mica
Condensers, 3 pF to 5,000 pF. LIST
VALUE OVER £5.

CONDENSERS. 25 Mixed, Electrolytic.
Many popular sizes. List Value 25,
Our Price 10/-.

TUBE SNIPS

Due to huge Bulk 8pecial Purchase
we are offering MW31/74 Tubes at
the unrepeatable price of 29/-, MW
36/24 ditto, 39/-. P.P. 12/6. The
above are guuranteed for 6 months.

IVORY GOLD KNOBS 1° Diamcter, half
price 1/2, 5 for 4/6; 3* 1/-, 5 for 4/-; top
quality }” sp. grub screws,

HEADPHONES. LEx-Govt. quality with
Jack-plugs, 7/8 pair. P.P. 1/6.

MIRROR GALVANOMETERS. Ever-
shed and Vignoles, 48 second swing, high
sensitivity, heavy gunmetal casen, with
apares. in transit case, unused. £3.10.0.

PORTABLE RECORD PLAYERS. Takes
all sizes Records, all speeds, amplifier,
auto-changer, Garrard pew “'Slimline"
Gram. In two-tone Case,

All  abaolutely new. 14 gns'

TRANSISTOR CONDENSERS. Latest
single-cuded sub-miniature 5t F 3V, 1/-;
SuF 8V, 1/3; 10uF 3V, 1/3; 30uF 3V,
1/8; soul" (A% 1/8; 100pF 6V 1/8;
120 F 9V, 2/-,

COSSOR D.B. SCOPE TUBES. Type
08D Bplit Beam, ideal for building your
own quality oscilloscope whilst 55/

Btocks last.

TAPE AMPLIFIERS. Professions!
quality, famous make (listed
approx. £35) very compact, two
inputs, mixing, record/playback,
ernse. Requlring only deck,

il ALY

P.M. SPEAKERS.

e 76

8in.

3(1 Top Makes.

7an. 8/6

VALUE!
4 watt AMPLIFIERS

amplifier with
high gain preamp stage,
€1013) driving 203 output
stage, complete with Bin.
speaker. 1n attractive 2-
tone case. Tone control,
negative feed-back, ready
for immediate use, indivi-
dually tested. Amazing
volume and clarity. ideal
for guitars, record players,
p.a. in small halls, baby
i1lm'm-i 1;40 nlsllllvtworlh £5.
Dur price whils’

stocks last. Carr. 45/-
I'acking ete. 7/6.

excellent

Y+ V

ALVES

By return of post

THE MOST COMPREHENSIVE COMPETITIVE
VALVE LIST IN THE COUNTRY

967

*

o FREE _TRANSIT IN-
109, DISCOUNT | NEW LOW SURANCE NI sl vet
SPECIAL OFFER TO PRICES are new or of fully
PURCHASERS of! any guaranteed ex-Govern-
SIX VALVES markes in | GUARAN- ment or_ex-tquipment
black typs (16% in TEE D 3 origin. tisfaction or
dozen). Post: 1 valve, gdnolgoyod:ml:teg::;n\txis
6d., 2-11, 1/~ MONTHS used within 14 daye.

0Z4 5/-{6J5GT 4/-)12Q7GT 5/-|DF33 9/9|EM81  8/6 BU25  16/-
1A5GT  b/-[808 4/-/128A7  7/-| JFS1  3/8 EM84  9/-|SU2150 4/6
TATGT 11/-6J7 8/6/198G7  §/- DK'98  7/3|EMSS 10/ [T4L 76
IC5GT  9/-|637G  4/9/123H7 3/6/DF97  8/6 EN31 16/-|TDD4 7/6
1D5 8/-|6J7GT 7/6128J7 5/6/DH63  6/-( EY51 7/9|U14 8/-
1D8 9/9|638 9/6/128K7 4/ D176 b/~ E 718|018 8/-
1HSGT 9/9|6K6GT 6/6/12SN7GT7/0|DK32 11/- ,F/sa 6/6 (022 8/9
1L4 3/3(6K7 6/0/13D3  0/- DKOL 5/6 EZ86  6/6/U2  18/-
1LD5  3/66K?7G _ 2/31487 14/9 DK92  7/-|EZ4 e/6luzs  11/6
1LNS  4/8|6K7GT 4/6/19AQ5 7/8(DK96  7/3|KZ41  7/-|U26 8/0
INSGT 9/9(6KBGT 8/9 198G6 18/-(DL33 8/~ E780  6/-|U31 -
1R5 5/6/8K25  7/B/20D1  9/6|DL35  9/-(EZ81  6/8/U33  14/-
184 8/-i6LL  12/820F2  9/6 DL63  6/-FW4/5008/-[U35  18/8
185 4/6/6L6G  6/6/20L1  16/-/DL75  8/- FW4/8008/-US7  26/-
1T4 3/6/6L18  9/-20PL  8/9|DL82  B/-|GTIC  7/-[U50 5/9
243 6/6/6L19  11/-120P3  12/8(DLOL  8/-|GZ32  8/9|Ub2 4/9
2A7 9/6{6LD3  8/-20P4 18/-lDL82  6/-GZ34 12/8[U76 5/6
aD21  §/-|6LD12  6/920P5 15, /-:DLS)-I eln HL4DD8/6|U78 5/-
3A4 4/9/6LD20  7/925A6G 8/-|D ,Hmou 19/-|U191 1g/8
3AS 9/-|6N7 7/6/25L66  6/8 EABCBO s/s HVR3 10/6|U281  9/8
306 4/65P1 7/6|25L8GT 7/9 EACOL 8/61W4/350 7/8/U282  15/-
3Q4 7/-|6P25  8/8/25Y5G  8/- EAF42 s/- 1W4/500 7/8(U30L  15/-
3Q5GT S/- 6P28  12/8/2571G  7/-|EB4L f- KLL33 8/6/U309  6/9
Sa /. 8Q7G 6/ 2675  8/-|EB9l  3/-/KT32 6/3(U329  6/9
3V4 8/0/6Q7UT 8/8/2576G  8/- EBC33 4/9KT33C 4/6/U3%9 11/-
DR4GY 12/a GR7G  8/6/30C1  7/-|RBC41 8/- KT36 12/8/Us0l 18/-
T4 8/-|6SA7  5/6/30CI5 11/6 EBCS1 7/0 KTd4  7/8|UABCSO 8/-
5u40 4/9/85G7  4/930F5  6/-|EBF80 7/9KT45 8/8|UAF42 7/8
5V4G  7/B{68HT 3/- 301- Ll 9/6 EBF83 9/6 KT61 8/6[ypa1 79
5Y3G  5/9|6SK7 I 6/0|EBF8Y 8/6/KT63  5/9(Unou1 9
5Y3GT 5/8|6SL7GT 5/9 301,10 9/8 EBL21 12/6/KT78  8/8/TRcs1 98
5Y4G  11/-08N7GT 4/6/30P4  8/8/KBL31 17/8 KTW61 5/9//BFgo 8/
6Z4  11/-[68Q7  5/8/50P12  7/6 EC91  4/6| KTW62 5/9/UBFse 17/6
BZ4G  7/8{8SST 3/6/30P16  6/6 ECCAL KTws6s 5/917B121 14/6
5Z4GT 11/- umGT 10/8|30r19 17/e EOC32 KTZ83 6/8|y0Cs4 14/8
6/30L2  9/-l6V8G  5/-(30PL1 EOC33 L63 2/9|ycess -
6A6 4/9/6V6GT  8/-/30PLI3 13/- EOC‘M LN158  7/-lUCFso 18/-
6A7  10/-/6X2  7/8/351.6GT 8/6/EOCSG 6/-MUl4  7/8|gcHe1 18/
648G 8/6{6X4 5/- 35T 25/-|[ECC10 14/-|N37  11/-lyemao ar
6ABGT 13/6/6X5@ 6/~ s5w4 €/9| ECCB1 5/6/N78  13/-ly et §
6ABS  7/-6XSGT 5/8/3524GT 5/6/ECC82 6/-(N108 16/~ /-
6AC7  8/3|6Y6G  7/6 35Z5GT 8/- ECC83 6/6/N152  8/6|UCL32 9/9
6AGS  8/-(1A7 8/8[41 /8| ECC84 Pil 4/5/UCL83 13/8
6AG7  7/6|1B7 9/- |42 7/6|ECC85 7/9| P61 2/8{UF41 %8
BAKS  B-TB7 7/8150C6  9/-|ECCE9 18/-| PABC UF4g  6/8
GALS  8/-l7C5 7/3/500D6 19/-ECCH1 4/ 8 -
6AMS  3/-]7C6 7/850L6GT 8/6 ECF80 PCC8a  6/8|UF8S  7/6
6AQ5  €/-[7TH7 4/3 szu 10/6/ECF82 8/6/PCC86 8/9|UF86 14/6
AT6  b/9[7TK7 KU 10/6 ECII2 12/6/FOCS8 14/-|UF89  9/-
BAU6  7/8/7Q7 818 ulSPT 11/-|ECH35 7/6/PCC89  0/-1UL4l /-
6B7 816787 9/-62BT  18/8|KCIi42 PCC18913/6/UL44  11/-
6R8G  3/-7V7 /8|75 8/6/ECH 81 PCF80 7/-|{UL46 /9
B8BAS  5/9(TY4 6/9|78 6/6|ECH83 8/3|pPCrg2 /3(UL84  7/-
SBE6  5/8[77%4 il-|80 5/9|ECL80  7)-| PCF84 18/-(UMB0  8/8
6BGAG 15/-{8D3 3/-i83 /6 LCLY2  9/6 PCF86 12/6|{URIC 8/-
6B1i6  6/-10CL  11/6{J85BT 19/6/ECLA3 11/7|PCL82 7/3|UUS  12/8
8BJ6 6f-/10C2 4/8’503 19/~ ECL86 10/6/PCL83 10/6|UU7 8/6
6BR7  9/6]110C14  8/-1gg7(A) &/6 BF22 7/-|pCL84 7/6{0U8  17/-
6BW6  7/8{10F1 /9 808 7/6|EF36  8/3/PCL85 11/6{UYIN 11/-
6BW7 5/610F9 10/8/g;s  g/-|EF39  4/6 PCL&6 12/6{UY21 11/.
6BX6  4/8[10F18 10/-|a3a 14/-|EF40  12/- PEN45 8/8/UY4l = 6/-
6C4 213 10L14 7/- gr.aA 11/6/EF41 8- PEN46 5/-|UY8% = 6/6
6C5 5/6/10L 719lq /-|[EF42 /6/PL33  8/3/ VP4l  5/6
6C6 3/9) lOthl 14/6 955 2/6|EF50-BR 2/ PL36  9/6(VR105 /6
609 11/-10LDI12 8/-|:7qa  g/g USA PL38 16/6/VR150 5/-
GCD8G 18/6|X0P13  11/-igp1 44- EF54 3/3 L8l 8/6|we1M 11/-
GCHG  7/6/10P14  9/-iago2  4/9|EF8)  4/9PL82  6/6157g” 49
6D2 g)-{10P18 7/~ EF85  6/6 PL83 GI 2
603 ojehoas 1/ ATFY  2Eies gy viad WL 773
8D 4/32ams 9443 BiiErse e LLE20 sle X61M  11/-
6F1 4/9)124m6  7/8 AZ4 /- EFg1 PX4  12/6/X63  8/6
6F8@  5/0/12AT7 5/6/B36 8|EFOE  4/6 bass 9/6/X65  11/-
BF12 3/-12AU8 9/8/CiC 9/6| EF96 /- PY31 8/-1x88 114-
6F13  6/9112AU7 6/-CBL1 26/B(EF183 14/ PY32 10/ o0,
6F14  0/812AX7 s/echLBI 21/-\EF184 19/-|PY80  6/6/X -
6Fl5  9/612BA8 7/6/CCH35 14/-EL32  4/g/P¥Y8l  e/6|X78  21/-
6Fl6  8/-12BES 7/6/CLS3  9/6 EL33  7/9PY82  6/-|X79 16/8
6K19  6/8(jo8H7 g/ CY31 /-|EL3s 7/ PY83  7/-|xsiM  9)-
6F23  8/8108 g/g 3/6(EL41 8/ PYB8  9/0|yg3 6/3
6F24 12/ o- o 0 5/9 EL42  8/9|PZ30  9/8|yuq 49
6125 13)-|12E1  17/8 m\so 12/6/EL8L 11y- R18 11/
6F32  6/8[12J7GT 9/- pAC32 9/9/F1s3 11/- Ri9  11/.(268  9/8
6F33  6/8/13K7GT 4/9 DAF91 4/8/LLs4  7/-/RL18  9/-(Z152  4/3
636 4/3/12K8 11/- DAF98 7/3[EL9L  4/-'SP41  2/6|2719  4/9
615 8/-l12K8GT 9/6/DET19 ¢/9/EMS0 7/s/spe1  g/8lzpise s

Post: 2 iba. 2/-, 4 Iba. £/8, 7 Ibs. 3/8, 15 lbe. 4/-. etc. No C.0.D. ALL ITEMS LEBSS 5%

TECHNICAL TRADING

t
A

AND POST FREE

RETAIL SH
350-352 FRATTON ROAD, PORTSMOUTH

MAIL ORDER ONLY

IN DOZENS. LIST OF 1000 MNIPB, 6d.

DEVONIAN COURT,

PARK CRESCENT PLACE, BRIGHTON 7, SUSSE ¢
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PRACTICAL WIRELESS

February, 1963

ALL TRAN- |

SISTOR
BABY OR
INVALID

ALARM
IN  ATTRACTIVE GOLD

HOUSED
HAMMER FINISH PORTABLE CABINET.

Battery operated, push-pull, 400MW

output. Low impedance microphone

enables unit to be used up to 200 yards.

Output on quality speaker.

“ GUARANTEED for 12 MONTHS and
1009 SAFE.

Y MICROPHONE is placed within 10ft.
of baby: twin fiex is taken to amplifier
unit and placed in any room required.

COMPLETELY BUILT
& Testep. p.p, 2te.  £5.10.0
% Used All Night, Every Night.

Battery Life 3 to 4 months.

2 WATT 4 TRANSISTOR
AMPLIFIER

o Improved
Version

14 watt peak
output.

+ 3dB 70¢/s
to 12 kcfs.

Qutput to 3

Built and Kit of ohm speaker

Tested Parts 9 volt oper-
ated.

59 ,6 OR 52’ ,6 Details on

P.P. 116 P.P. 176 request.

A printed circuit high gain amplifier size
4 x 23 x %in, using Ediswan XBI12, XBI13
and 2-XC |71 Transistors. Ideal for Inter-
comm., Record Player, Tuner Amplifier
or any application requiring a quality and
reliable amplifier. Suitable large magnet
S-inch speaker, 15/-.

TRANSISTOR SIGNAL INJECTOR
A new design pocket size tested for fault
finding on valve or transistor radios, TV
amplifiers, etc. Built-in indicator and
batteries with detachable probe. 42'6.

TRANSISTOR MEGAPHONE

A new design lightweight megaphone.
ldeal for all indoor or outdoor uses.
Built-in batteries. Complete with shoul-
der strap. £12.10.0. Leaflet on request.

NEW MINIATURE TELESCOPIC
AERIALS

@ 31in. closed 14in. extended. Complete
with screw in sockets. 3/6. P.P. éd.

@ 8%in. closed 38in. extended, with
4BA threaded end. 6/6. P.P. 6d.

@ 9in. closed 64in. extended. 1776, P.P. I/-
All types heavily plated.

ALL-TRANSISTOR

@ TIMESAVER ¢

OFFICE OR HOME TELEPHONE
PICK-UP AMPLIFIER

Y% No more “holding on” wasting time
waiting for your call to come through.
When it does the amplifier can be
switched off if required. No connections,
jusc press the pick-up coil to back of phone
as below. Fully guaranteed. Housed in
attractive Gold Finish Cabinet.

BUILT,
TESTED,

USE

£5.10.0

P.P. 216

INEW'%PAGE CATALOGUE, Il-l

READY TO |

|
i

|

|
l

3.-TRANSISTOR SUB-MINIATURE
AMPLIFIER

New 3-transistor amplifier. 125 mW

push-pull output to 35 ohm speaker.

PP3 9-volt operated.

@ Size only 1.9 x | x | inches!

Complete with circuit i P-Ps

Suitable 2}in. Speakers, 15/- -

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS
I. For PP3 or equivalent 9 volt
Pocket Radio Battery. 18/6. P.P. |/-.
2. For PP4, PP7, PP9, PPIO, 9 volt
Portable Radio and Equipment
Supplies up to 300 mA. 4976, P.P. 2/-.
3, De Luxe version of No. |, also
charges PP3 type batterles.

2916, P.P. 11,

4, Rechargeable PP3 battery. Runs as
long as 100 batteries. Complete with
charger unit, 35/-. P.P. | /-

OFFICE, WORKS or HOME USE
COMPLETE
INTERCOM. SYSTEMS
Y% 2-transistor transformer coupled, two
speakers in moulded cabinets. Features
2-way Buzzer system and talking. Supplied
complete with cable

and batteries. 89/6 r.r.16
< 4-transistor de luxe version, with
2-way calling and talking. Moulded

cabinets, long battery life—very sensitive.

With cable and

batteries. £7.10.0 Pp.2-

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. I'6.

GUITAR CONTACT MICRO-
PHONE. High Impedance Guitar
Contact Microphone with screened lead.
Plugs into any valve amplifier. Very
sensitive. 12/6. P.P. 9d.

TEST LEAD KIT
Complete set of test leads, clips and
prods, etc. Suitable for most instruments.
Complete with pouch, 86, P.P. I/~

POCKET RADIO BOOSTER
Tubular unit, 8% x 2}in. diam., which

plugs into earphone socket of any

transistor radio. Performance increase

is fantastic. Ideal for home or car.

NOW ONLY 30/-. P.P. /6.
PERSONAL EARPHONE

Y 600 ohm 106 Y Crystal 6/-

% 1,000 ohm 1276 % 8/10ohm 976

Fitted leads, Jack Plug and Socket.

“CARVETER”

MOBILE TRANSISTOR

SHORTWAVE CONVERTER
As featured in May edition of “‘Radio
Constructor.”  Just plugs into the
aerial socket of any medium wave
car radio. Crystal controlled, covers
broadcast bands from 5 to 16 Mc/s,
Total cost with sprayed metal
cabinet, booklet and 39/40 metre
band crystal, 6976. P.P. 2/-,
No modifications to your existing
car radio at all! Full booklet /-,

TELEPHONE ADAPTOR
Y Ideal for recording or amplifying
telephone conversations. Supplied with
screened cable. Fitted rubber sucker,
12/6. Have fun recording.

VERNIER DIAL
New Miniature Slow Motion Vernier
Dial, 8 to | reduction. Marked 0/}0C.
Ideal for all test equipment, 4/-,

“VU meter ...

4 TRANSISTOR PUSH-PULL AUDIO

MODEL AMPLIFIER
PK-5 3

Size

3x 13x fin. b
A ready built miniature 250mW push-pull
amplifier incorporating input and output
transformers, 4 transistors, 9 volt battery
snap cord, speaker and column connec-
tion leads. Ideal for use with record
players, intercoms, hearing aids, tape
recorders, etc. Complete with full
instructions and circuit diagram.

PRICE §2/6 PP. 16

SUITABLE 24in. SPEAKER 16/6
BATTERY

@ 6-74 volt Garrard

turntable with crystal

pick-up. Plays 45 r.p.m.

Ideal for above amplifier.
55/- P.P. I76,

@ Suitable cabinet for
amplifier and player,
1716, P.P. 2/-,

STEREO PHONES
New stethoscope type stereo earphones
with adjustable tubes. Fitted miniature
jack plugs and leads. 2 x 8 chms im-
pedance, 27/6.

LIGHTWEIGHT
HEADPHONES

% 2000 OHMS
12/6

+* 4000 OHMS
1416

HIGH EFFICIENCY.

MINIATURE CLEAR FACED

Brand New PANEL METERS

0-50 microamp DC ... 3976
@

0-500 . DE o . 3276
0-1 milliamp DC ... . .. 2716
- ts DE — ... 2716
0-300 volts DC ... ... 2776
“S" meter ImA . 35/.

4216

CRYSTAL MICROPHONES
ACOS 39-1. Stick Microphone with
screened cable and stand (list 5 gns.),
3216, P.P. I'6,

ACOS 40. Desk Microphone with
screened cable and built-in stand (list
50/-), 15/-, P.P. I6.

ACOS 45. Hand Microphone with
screened lead, very sensitive, 28/-. P.P, 6.
100 C. Stick Microphone with muting
switch and screened cable, detachable
desk stand and neck cord, 3976, P.P. I/6.
MC 24. Stick Microphone with muting
switch and cable, 2§/-, P.P. /6.
LAPEL. Miniature Mic. With clip.
for recording. 15/-. P.P, I/-,

BM 3. De Luxe Stick Mic., with muting
switch cable, neckcord and detachable
stand. Complete 5276. P.P. 2/-.
(lllustrations of all types in our New Cata=
logue. ll- post free).

Henry’s Radio Ltd

PADdington 1008/9

Ideal

S§ HARROW ROAD, LONDON W.2 1

Open Monday to Sat. 9-6, Thurs. | o’clock
| < TURN PAGE > |

RECORD PLAYER

-
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