PRACTICAL

WIRELESS

FEBRUARY 1964

MODERN COMPACT
3-TRANSISTOR
S.W.CONVERTER

1'7-31-5 Mclgu;*



www.americanradiohistory.com

it PRACTICAL WIRELESS February, 1964

ADCOLR INEXPENSIVE

BASIS OF
SOLDERING INSTRUMENTS A CGOMPLETE

AND EQUIPMENT HI-Fl SYSTEM

OR TOP QUALITY
RADIOGRAM

DESIGNED FOR
THE AMATEUR’S |
RADIO STATION

STEREO 55

TUNER AMPLIFIER
CHASSIS

ILLUSTRATED
List No. 70 }” BIT
IN
PROTECTIVE

SHIELD

List No. 68 | One compact chassis combines AM and
FM tuners, Stereo Control Unit and two
High Fidelity Amplifiers. For mono repro-
duction the two amplifiers are used together
so that up to |10 watts output is availab'e.
Provision for tape recording and playback
is made with a choice of inputs for crystal
or ceramic pick-ups including the Decca
Deram. The facilities are also available
for use with a tape deck and its associated
pre-amplifier.

PRICE oo £29.18.0

AF 208 AM/FM
CHASSIS

A high quality tuner amplifier chassis
which can be used for the conversion of
an existing radiogram or as the basis for
building a new radiogram or reproducing

H . system. A system which can include tape
for Catalogue GPP/y d’reCt to.— recording and playback as well as the
normal AM and FM radioc and record
reproduction.

Sales and Service Dept.,

ADCOLA PRODUCTS LTD., PRICE oot £21.4.0
ADCOLA HOUSE, Werite for descriptive literature to

GAUDEN ROAD, LONDON, S5.W.4 A R M ST Ro N G (Dept. PEC.)
Wl Telegrams Warlters Road, London, N.7. Tel NORth 3213

MACaulay 4272 & 3101  SOLJOINT LONDON Ssw4
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RS.T. VALVE MAIL ORDER CO.

211a 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.

AC2/PEN ECC88
1976 | ECCOH
AC2/PEN ECF80
DD 1976 | ECF82
AC/TP 29!- | ECH3
ACjVPI-5-7 | ECH2I
157« | ECH35
AZI 15/- | ECH42
AZ3l 13/6 [ ECHS8I
B36 9/- | ECH83
CIC 10/~ | ECLBO
CCH35 20!/- | ECL8I
CL33  12/6 | ECLB2
CYl 15/- 1 ECL83
CY3l 1276 | ECLBE
D77 4/~ | EF6
DAC32 9/6 | EF9
DAF9I 56 | EF22
DAF96 776 | EF36
DCC90 1216 | EF37
DF33 916 | EF37A
DFSI 4/- | EF39
DF92 7!« | EF40
DF96 7'6 | EF41
DHé3 6/« | EF42
DH77 7!- | EF50A
DK32 I/~ | EFSOE
DK91 6/~ | EF80
DK92  7/6 | EF85
DK96  7'6 | EF86
DL33 8/6 | EF89
DL35  §0/- | EF9I
DL 8!- | EF92
DL92 6/~ | EF95
DL93 7!- | EF98
DL94 716 | EFI83
DL96 7'6 | EF184
EAS50 2/- | EK32
EABCB0 5/6 | EL3
EAC9I  4/- | EL32
EAF42 976 | EL33
EB34 216 | EL34
EBA4I 6/~ | EL35
EB9I 4/- | EL37
EBC3  2I/- | EL38
EBC33 4/6 | EL4]
EBC41 8/6 | EL42
EBC81 10/~ | ELBI
EBFS0  8/- | EL84
EBF83 8/~ | EL85
EBF89  8/- | EL9O
EBL! 21/- | EL9I
EBL2I 2I/- | EL9S
ECC35 8/- | EMBO
ECC40 |5/~ | EM8I
ECC8! 5/- | EMB4
ECC82 5/- | EM8S
ECC83 5/- | EYSI
ECC84 8/6 | EYB]
ECC85 7/6 | EYS3

COMPLETE VALVE LIST
METAL RECTIFIERS

231

26/-

28/~

RMI 7/6
RM2 8/-
RM3 l0/-

14A86
14A97
14A100

12/6
3t
76
8/6
2176
211
10/~
916
716
8/6
76
|0I-
976
106
96
21/-
217
14!~
4~
8l
8l
4.
i5/-

10/.
316
31
5/a
5!
8f-
9.
4!

8/6
1216

Special 24 Hour Express Mail Order Service

Tel: MITcham 6202
Open Daily to Callers

Mon.—Sat. 9 a.m.—5.45 p.m.
Wednesday | p.m,

EYss  7'- | PABC8O 13/- | SP61 316 | ULBS  7'6 | 6A7 9. [6L19  15!- | 12Q7GT 6/6
EYSl  3/- | PCCB4 B8'- | 14 15r. | UM8B0 1076 | 6ABG 876 | 6N7GT 916 | 125A7 8/
E735 & | PCCBS 9/6 | TbD4 12/6 | URIC 15/ | 6ABGT 13/6 | 6P25  10/6 | 125)7 8-
gZ40  7'- | PCC8B 1216 | TDDI3C Uus 1776 | 6ACT  6r-|6P28 1216 | 125K7 6=
EZ41 7!~ | PCCBY 86 1716 | UUB  I5/- | 6AKS  5/- | 6Q7 9/6 | 125L7 B!~
€780 6/ | PCFBO 9/« | T4 200 | UU9 7' [6ALS  41- |6Q7G 616 | 125N7 107
€281 6 | PCF82 70 | Tvaer 12/ | UYIN 1276 [ 6AM5 /- | 6Q7GT 86 | 125Q7 12)-
EZ90 46 | PCF84 1216 P luovar it jeAMs 4 |esa7 70| lab7T 10
El148  2/- | PCFge 1276 | Y10 9- | Uv4l 76 | 6AQS 616 |65CT  BI6 | 14R7 107~
FC2{ 15t | PCLB2 9/ U:Z ‘;,' UYS5 66 | 6AT6 6/ | 65F5 10/~ | I9AQ5 8!~
FCIA 1716 | PCLB3 10r- 82; 2 lves 15 |6AUS 91 16SGT 7/- | 198G6G 15!~
FC4 I5/. | PCLB4 7= 034 201, | VP4A 150 6B8G 3/. | 6SH7 6!~ | 20DI 10’-
FW4/500 9/- PCL8S  9'- U2s 1o | vPa 151 6BA6 6!- | 6537 6'6 | 2002 21'-
FV4/800 9/- PCL86 126 Uze Jor- VR 105/307'- 6BE6 6!- | 65K7 5/6 | 20F2 1716
G0 10e | EENAS 196 | GBI | VR isopsor- | EBRSC 1 [ERTT g |36 T
G232 109 | peNgDD U3s 1706 | W6l 11 | gao7a 4206 | 65Q7  B/6 | 20P3 24!
GZ33 1973 u37 1716 | W76 5t
o5 e | 37 AR 51| 6BR7 106 | 6USGT 10/~ | 20p4  20'-
2233 93 | PEN4VA " 77 - |eBS7 126 | 6USG  7'6 |20p5  20/-
1716 | Y30 e || A 8- | gBwe  Bl- | 6V6G 46 |25A6  BI-
HABCB010/- | PEN36C us2 4l- | WBIM 6/ | ggwW7 B/~ | 6V6GT 8- 12516 8-
HL4l  8!- 200 | U76 76 | x41 2216 | 6C4 376 | 6X4 46 |25v5 8-
HL4IDD 8/6 | pEN45 10/- | Y78 4;‘ X6IM 10/« | 6C5GT 8- | 6X5G  6/- | 25Y5G  8!-
HL92 86 | peN4sDD | Y145 1076 4 %65 1216 | 6C6 616 | 6X5GT B/6 [ 2524  7/6
HLI33DD 250. | V91 1316 | X7¢ 1206 | 6C9 1216 | 6/30L2 10/- | 2575 BI.
916 | pEN4e  5- | U251 15/- | X76M 1216 | 6CD6G 2706 | 78BS 1216 | 2576 Bl6
HN309 25/ | pEN4s3DD | U281 15| X78 26/ | 6CH6 10/~ | 787 86 | 275U 1976
1W4/350 10/ 201 | U282 1961 X759 40f- | 6CW4 161 | 7CS 8- | 301 9.
1V 4/500 10/ PENDD402,0 ngé IBSIG- Y61 jor. | 6D2 4!-17C6 B’Iﬁ 30CI5 1276
KT33C 8- 200- | G350 e | Y63 107~ | 6D 5/6 |7DS 15 | 3065  l0r-
Kise e P13 181 UR3 0llze w6 doe |7D 13- ot 'we
KT61 9161 pra8  Ju | U404 107 | Z66 10/ | g eio) S| ot 816
KTee 15| ool S| usol 1976 | Z77 - Al-|gpi2 4l {7R7 10 BOCI SRS
KT76 10 plgy 8- | UABCRO 71- | 2152 Sl |gRI3 10t |7Y4 616 o o
KIoler S| PLs3 706 | UAFs2 8/6 | 1A7  LIl-jeFl4 10 | 8D3 4- | 30816 or
PL84  Bl- | UB4Y 776 | IC5 10- | 6FI5 1216 | 9BWS6 1276 | 30p19 1716
Lé3 5/- | pLg2o  18/- | UBC4I 8/6 | DS 8/6 |6FI9 1276 | 10C1 126 [ 3650/ 50t
LN152  8/- 1 pM24M 1316 | UBCBI 10/~ | ID6 10/- | 6F23 1076 [ 10C2  17/6 | 30pC13 1276
LN309 11/6 | px4  15/- | UBF8O 8- | IHS 916 | 6F25 1676 | 1OF1  10/- | 3000 1% 14rg
LZ319 12/6 | pX25 25/ | UBF8S 776 | IL4 5i- | 6F26 1376 [ I0F9 1216 | 30,0 gy
Ir:‘I1KT4 1776 | PY31  I5/- U?:Lll 200 | INS 916 | 6F33 52'6 :OLDslI 15 | 3steGT 8%6
S4B 1776 | PY32 1276 | UCCB4 1176 | IRS 6/« | 6H6 - L 1oP13 - 15-
MVS/PEN | PY33  10/6 | UCCBS 776 | 154 8- &5 56 [lopis aor. | 3V04 B
176 | PYBO 776 | UCFBO 1276 | IS5 516 | 6J5G  4/6 | 11D5 2316 | 3257 71g
MVS/PENB | PY8I  7/6 | UCH21 20/- | IT4 4. | 6ISGT 5. | 12A6 616 | 3258 gy
I5- | PYB2 69 | UCH42 86 | |US 519 | 617 716 | 12AH8  9/- ,
MUl4 9/~ | PYS3 8. | UCHsI 8- | 2P 216 | 6)7G  5I- | 12AT6 706 | 41STH 2206
MX40 15/~ | PYS8 10/ | UCLB2Z 976 | 3A4 5. | e7GT 76 | 12AT7  5!- |2 216
NI8 gi- | PY800 107- | UCL83 1376 | 3A5  10'6 | 6K7 76 | 12AU6 1776 | 50C5 10/
N37 14r. | PZ30  15/- | UF4l  7/6 | 3Q4 8- | 6K7G  2!- | 12AU7 5!~ | 50CD6G
N78 2276 | Q595,10 10/- | UF42  7!6 | 3Q5 9. | 6K7GT 776 | 12AX7  5!- 30/-
Nios  Isn. | O8150/1s UFs0  7/- | 354 6/ | 6K8 916 | 128A6 716 |50L6  BI6
N3os 18/ \or. | UFBS 776 | 3v4 7'6 | 6K8G  5'- | 12BE6 716 |75 8-
N339 30/ .| UFgs 1216 | 5U4 412 | 6KBGT 916 | 12BH7 10/~ |78 76
Nieo 106 | B2 10- | (g9 416 | 5V4G 719 | 6Kas 1776 | 12CB 86 | 30 9!
RI6 1716 | yL4l  8I-| 5Y3G_ 5/6 | 6L 10/- | 12J5GT  4l- |85A2  12/6
oD3 5/~ RI9 161+ | UL44  20%- | 5Y3GT 676 | 6L6 716 | 127GT 816 | 185BT  30!-
Oz4 s'- | R20 16/~ | L46 1416 | 524G 976 | 6L7 10/- | 12K7GT 5/« |BOTA  7/6
P2 10/- | SP4i 36 | ULs4  6/6 | 5Z4GT 12/6 {eLig  10/- | 12K8GT 10/- | 8078 7'-

RM4 1776 14RA 1-2-8-221!- (FC30I)

RM5 §9/6

16RC |-1-16-1

TERMS OF BUSINESS C.W.O. or C.O.D.
412 PACKING CHARGE ON ALL C.0.D.
POSTAGE 6d. per VALVE

ORDERS.

14RA -2-8-3 25/ (FC31)
10/-

FREE WITH ORDER

BRAND NEW TRANSISTORS

I6RD 2281 121 (FCMD | gy 51 OC74 6= OC8ID 6l
I6RE 2-1-8-1  10-(FCIS0) | 545 gl OC75 6l OC8Im/pr.16/-
18RA I-1-8-1  5/-(FCI1B) OC71  5l- OC77 6/- 0OC8 8-
18RA I-I-161 T (FCI16§) | OC72  6l- ©OC8I 6~ OC8D 8-
I8RA 2N-1-8-1 12/- SILICON RECTIFIERS

ISRD 2-2-8-1 16/~ (FCI24) 400 volts 350 mA ee ... Tl6each

SETS OF VALVES
IRS, 1S5, 1T4, 354, 3v4 ... ..
DAF91, DF9I, DK9I, DL92, DL94
DAF96, DF96, DK96, DL96

Set of 4, 19/
Set of 4, 197«
Set of 4, 266 §
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THAN A 3d. PIECE!
THE FANTASTIC SINCLAIR
MICRO AMPLIFIER

Makes an ideal broadband R.F.
Amplifier

This fantastically powerinl .mmmer in
swaller than a 3d. picce. With a trequency
reshonse jrom 30 to 50,000 e, - 1 0B,
atul power gain ot 60dB (1,000,000 times)
it can be uacd as a sub-mipisture hi-fi
umpllner with an output suitable for any
earpiece or even loudspeaker. Also makes
an invaluable tool in the hands of the
keen experimenter.

With  MAT  Transistors.

© OUTPERFORMS
AMPLIFIERS 20
TIMES LARGER

® 40dB GAIN
AT | Mc

@ 30-50,000 c/s
+1dB.

brand  new
micro-minfature quality components and
miero-printed cireuil.  With instenetions
for building and using with pick-upm,
nacro-radio receivers and transmitters.
microphones, ete. Power consumption (.4

mAat 1.3V to lruA at 9V, 28/6

PRACTICAL WIRELESS

February, 1964

Start now!

There’s a whole new world of building and
operating with transistor equipment, and
Sinclair bring a wealth of designs and equip-
ment to choose from. For results that are
that much better, start with SINCLAIR novr.

{

Build it for only
THREE SPECIAL
BOOKS OF

® COVERS | Kc/s to 30 Mc/s

® EASILY BUILT

® THE SMALLEST AND MOST
EFFICIENT OF ALL

SINGLAIR MICRO
INJEGTOR

for speedy, accurate
fault tracing

TRANSISTOR
.- DESIGNS
GENERAL

22 Tested Circuits Using Micro-Alloy Transistors.”

Past free
SHORT WAVES

“Tested Short Wave

5/6

Using  MATs.”
Poxt free

S.W. & COMMUNICATIONS

“Tested Superhet Cirouits for Shortwave and Com- 6/6
munication Receivers, using MATs. Fost free
SPECIAL PRICE FOR 16/-
3 TOGETHER

SINGLAIR TRANSISTORS

MICRO-ALLOY TRANSISTORS (MATs) give extremely high
MOWer gains. Al

MAT 100 High gain low level ..., .........
MAT 101 Exira high gain, low level,
MAT 120 High gain, medium and high lev
MAT 121 Extva high gamn, meduns and

ADT.140 FOR VHF lndUHF
sitable  for  P.M . VALE.
Tipical alpha ru oft of 400 Me/s

Receivers,

5/6

ami  ILHLE,

1req.

EQUIPMENT ORDER FDHM L,

] SINCLAIR RADIONICS LTD., 69 Histon Road,
i ! Please send

wWWW

Here is a simple, yet highly efficient way to
trace faults in valve and ctransistor audio and
radio equipment of all kinds. Two Micro-
Alloy Transistcors (MATs) are used in this
precision sub-miniature instrument which
generates and injects a signal into any part of
the equipment to ba tested, at a frequency
from | Kes to 30 Mcs. The 6d. scandard
battery which it uses will last for about 6 months.
Making the Sinclair Micro-Injector is extremely
easy with the help of the instructions provided.
In neat, well-made plastic case,

14/0an. x 1% 1gin. x $in., plus probe 4/gin.long.

4 » » »
Ps7 x 13,07 x 4
Total rosl including all
patia MAT Trawsistors,
printed  ciicwit  board.
pluted probe. and ruse in
ragal blue with yold trim.

27/6
Ready huill/’;t;;:ld 32 /6

SINCLAIR  TR.5

v uetinge
CIRCUIT

ture
complementary

VERSATILE
AMPLIFIER WITH PRE-AMP STAGE

Wl pyodutee a pretectly clean half watt of andie
nowrs rren from very low antput tape heads.
porch-ups and wicinphines.
und
A matched tranaistors aml tempera-
compensating dinde 1 a travsformer jess
SEMTNINet Ty condguration.
POWER OQUTPUT—35 mW
SENSITIVITY-— 0.5 mV.
POWER GAIN-—s0 d 4 1100 million tines).
FREQUENCY—50 /s ta 20 hers 23 dB.
SIZE—2¢ x H x fin.
POWER REQUIREMFNTD—AI\

s WATT

Ready huilt with

wncanditionnily  guaranteed .

inte 15 ohme.

Y BUILT
AND TESTED

59/6

Cambridge | e ALL

69 HISTON ROAD,

ITEMS FULLY GUARANTEED
© FULL SERVICE FACILITIES AVAILABLE
© PROMPT ATTENTION TO ALL ORDERS

SINCLAIR RADIONICS LTD

CAMBRIDGE

I If yor do not wish to ent coupon out, pluaw mention ' Practical Wireless™

Frbr when oo ing.

americanradiohistorv com
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‘Gives you Europe in the
palm of your hand

For POWER, SELECTIVITY and QUALITY, the Sinclair Slimline
has no equal, yet it is actually smaller than a standard packet
of 20 cigarettes ! Such exciting standards are due entirely to
exclusively developed circuitry using famous MAT Transistors
—yet it costs so very little to build this wonderful receiver.
It gives you Home, Light and Third Programmes as weil as
many European stations with amazing ease, playing even in
cars and trains. For a brand new concept in radio listening,
BUILD A SLIMLINE NOW — it’s the set you will want to have
with you always.

-~

<3

UNIQUE BECAUSE

¥ It uses MATs and latest
micro-miniature compo-
nents.

THIS IS
THE SIZE!

You can
build this set
complete with
featherweight
quality ear-

piece for only

¥ It gives FULL coverage
of the MW Band.

¥ It gives hi-fi quality with
incredible volume.

% It will play in car or
train.

¥ It is completely self-
contained with ferrite
rod aerial and PP.5
battery in elegant gold-
trimmed royal blue case.

ST % Building is simple —
results are fantastically

Sinclair
‘SLIMLINE’ MICRO RECEIVER

% BREAKING ALL RECORDS

There is 1o set lo compare with the Sinclair *Stimline’ for smallness and

effiviency. British designed to the highest standards, many thousands § i
are already in use, and each day’s post adds to the countless letiers of praise : s
O ioh ohrcsiastio. comstrictors send ws. It is no wonder this et is | SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge 1
breaking all records—there has never becn unything like it, amd more L Lo
and more are being buili all the time. | Please send parts for building...c.ccoeeead Slimline(s) for 1
S|NCLA| R RAD'ONICS LTD | which 1 enclose £.vveriierecnnes Serennsrens d. |
- : NAME .ooevves -
69 HISTON ROAD, CAMBRIDGE ADDRESS |
If you do not wish to cut coupor, please mention “Practical Wireless”, Feb, BLOCK LETTERS I

1oken ordering PLEASE  erveveusesessunnsesstunsaersieiesanssbaarnasssssestiaassarasssseesissess a4
— e s s Smm G SEm e S S G e e e
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43“

sURRBI

"ON i

ARK
FOR POST HASTE—POST

RADIO LTD
FREE SERVICE

MARTIN RECORDAKITS

HALF TRACK

Collaro Itndlo Deok. Very latest muodel, it speedds, 7in. apoola
Deposit £1.2.0 and 8 wonthly ..., .........

Taps Ampliler for 8tudio Deck with ready wired printed circint,
voutrel and lnput panels, maing and outpul tranaforiuers,

knobs, plans, screws, etc. EFRI. RUCRS, EZ80, EMN5

and 2 K184, 3 watte ontput.

. £10.19.6
7

Magle eye, radio and M.

QUARTER TRACK
Collare Studio Deck Marriont X" Meries heads |
|)t‘|)l!l|l £1.7.8 and wothts . 9.
Tape Amp!ifier for Studlo Deok. ur uver. but quarterirack _,, ...
Deposit £1.17.0 and 1¢ monthty | . .0
Case tor above. with speaker I'wo tone grey
Complete Kit witk Tape and Microphone .
i

inpula. Ext. apeaker socket. Tone aud Monltor contyol Depouit £3.10.0 st 12 menthiy
an be uaed ag an amplitier o B.S.R. TD2 Deok with Marriott “L*" Serles headw. ... o0 £11.11.0
Deposit £1,4.0 and 12 monthiy .| 19/- Deposit £1.4.0 anl 12 0unthly | 19/0
Case for above. with 9 x 5in. speaker. two tone gr ..., 255 Tape Amplifier tor B.6.R. deok. ne over, bt (uarter track . . 40.9.0
Compiete Kit with Tape and Microphone . . . .. £29.0.0 Deposit £1.0.0 amd 9 mouthly oo 21.1.0
Deporit £2.18.0 and 12 monthly | Tape Pre- nmphﬁer for Studio Deck, with power supplies. %,
B.S.R. Monardeck TDE, latest miadel 53in. upo £9.9.0 ECLN2 B2 and EMSL. Mic, wnd Radiu sockets, gives
Deposit 21.0.0 and ¥ nonthiy alm flumhm‘ Loutput of 400, Vons, ., ., Half Tnek £8.8.0
Tape Amphﬁnx tor B.S.R, Deck, jrinted red wirt deposit £1.0.0 and ¥ monthly L L
5, HCLA MRS e RANG plete with wlh . Quarter ’rrae. £9.9.0
phms, kovkets, pavels. knobs. ete, The whole llllpﬂﬁel’ "“1""‘“ £1.0.0 wnd 9 monthiv (...
mounts ou 1o the deck waking & self-contained uuit . £8.8.0 TAPE HE
Deposit £1.0,0 und 8 monthly .. ............. MSS Quurter traek. Record/Playhack and Erase per set £3.3.0
Building Instructions svailable at 2/8 esch kit (refunded if lnl bought). Bradmatie HH*H"':” :"E‘""‘r’;"":’l“‘;k hk““ “;"'v 21124
rack Recor yback an
Blale. e £1.18.6
JASON F.M. TUNERS Uallany pressiire pad for {hind heal position 4l
FMTI, complete with 4 EF#] valves. £8.6.6 Brenell )Ilk ) *rrx!-; a'olluk Haif nuﬂs 4 speed T £32.11.0
Deposit £1.0,0 amt 3 monthly | 0.8 dennsdt aml 12 monthly ... 14
FMTZ, leas power. complete with 4 EFRD valves . £10.12.6  Bremell Mk. 3 Rerfes ® Tape Amplifler with power pack . .. £24.0.0
Deposit £1.8,6 and 12 monthly ... .. 70 Deposin £2.12.0 and 12 monthly 0 o £2.3
FMT2. with power, complete with 4 KFB0 and | K780, £12.18.6
Pama, e oSt BLES and 12 monthly. . B NEW ARMSTRONG TUNER-AMPLIFIERS
3, LD SRl L Sl | wer ¢ TP100 Armgtronk (Moom AR08 AM. ML Rudi chassis, bhes anmd
PMT3, with power, complete with all valves . £14.18.0 R T R T oo 5 3D
Deposil £1,9.8 and 12 mont hly 5 n R e U (el N
JTV/2, switched F.M. and TV sound, so1f powere £17.0.0 (e O CED L1t & o (rutll g B0
e poult 14.0 and 1% monthiy n Dieposit £3,10.8 and 12 1 1
" . R - rinstrong (8tereo) Stereo 85 A. M.
Meroury IIEQ:;;‘I‘I‘“ ? téunLnll:hg g:’::;t;l:“ val e £11.12.8 grain £20.18.0
Instruetion book is included in all kits. but otherwise 2/6 and 3/8 Armal U:-(;;;u m‘%’;f’:'d“ r ;,
JTV/2, ready built. state channels .. £22.5.0 Hetiieeng AU h channel ' $48.15.0
o, Depout 5.4 w1250 e e ‘
onitor, ready bnilt (as Mercury i1) . £16.10.0 A . "9208 e ey
rmstrong (Stereo) 226 A.M. } Buadio chassia, Steren grany,
Depostt £1.13.0 und L2 monthiy | T watte sach ohantel, Filters e, oo 256.0.0
Depusit £5.12,0 and 12 ionthly | £4.13.2
AMPLIFIERS (MONO) Rogers S\:'itohu.l I;ll.l'l;;nwn |:u-pnm-ru.l 3 2141238
Ligear L45. 3 watt, 3 valve £5.19.6 teposit £1.118 and 12 tuouth
19 9 3 b Tripletone IF.M. "I'nner, less power . £13.19.8
Liness Dll‘)‘eol:‘g:i‘l i)l ‘j‘o“al:;l‘l'?monlhl\ £12.12.0 " Deposit £1.8. 0wt 12 i s 2
Linear Gonoord, 80 watt, ideal Ciuita .Am.y' """" £18.0.0 G Pl Gy, colamoemd RELELLE
Deposit £1.16,0 and 12 monthly i oM e RIT Ol gt cmun L
Dnlei GAS, integrated amp. and %A, 3 watf, Bl £13.2.8 A"“’"“;‘)”‘ N “"‘," Ll rwer, ; d2&100
Deposit £1.8.6 and 12 monlhh’ ..... kY vpowt 8 M‘l’ 12 monthly, 17.4 q
Dulat DPALB, 13 wad with 2 vaive pre-siaiy o gpsap  Armstrome 28 AMIVHLK. Tuner. self powerei L 200
d,msll $2.10.6 und 12 monthly oy 88178 win 1o monthly 279
Tripletone Hi-Fi Major with pre-aun. Guitar or’ Mie ... $15.18.9
Depnsit £1.15.3 anid 12 monthly g GRAMOPHONE UNITS
Leak TL/1®, 10 watt Main amp. onlv . . .. 0 218.18.0 Garrard SRP10 with 1ics carttidge, Mano, single player, | £5.9.11
Depsit 82.0.8 and 12 monthh £1.11.1 B.S.R. UAL4 with TOX carrvidge. Mone. 4 speed changer £6.19.6
Leale Varisiope 111 pre-xinplifier £15.15,0 Deposit £1,0.0 and o monthly
Deposit £1.11.8 and 1¥ wontil .8, Garrard Autoslim. Mony (. artridge, 4 speed nhunmr £7.17.0
Quad, 15 watt Main amplitier only .. .. 22210.0 Fepout £1.0.0 wind 7 nwmthdy oL
A l)epo“; ’23510 and 2 mant £1.17.4 - Garrard AT8 Autostim de Luxe, Gt'8 Mona cartrulge . £11.9.0
vad pre-amplifier, Monoe ., ..., 819.10.0 Deposit £1.6.6 amd 4 monthly .0
Deposit £1.19.0 and 12 month s Philips AG1018. steteo cartrilge, will Changr 7in. revords . f12.12.0
Dejusit £1.7.0 ulml Ifmonthiy, .. 8
AMPLIFIERS (STEREO) Decca Deram Arm and Plug-in Sheli £5.5.0
Decea Del Transcription Cartnid; £4.14.
Dulei AC202, Infegrated £12.12.0 D:cc: Dei:ﬁ Al;lll?: Cll?lridnze .r _n " .. !3‘18.3
Depogit £1,7.0 and 12 manthly | Goldring GLS8 with arui less cartridge | £215.19.8
Dulai GAB08, Integrated . £18.18.0 Deposit £1.12.0 and 12 monthlv
Depasit £2.0.6 and 12 wonthly Goldring “88™ Transcription. no arm £17.14.0
Rogers Oadet Mk. 8 with pre-amplitier, 4 £26.15.6 Deposit £1.19,0 atet 12 1onthiy 9.0
Deposit £2.13.8 and 12 monthlv Goldring GL55X, as ! hut less prek sup . £18.1.7
Leak Stereo 20, Main ampliier | £30.0.0 Depoxit £1.7.7 anid 12 .18
Deposit £8.4.8 and 12 monthly Garrard 4H/F with Monu G~ .. £17.0.0
Laak Varislope 111, stereo pre-awplitier’ £25.0.0 Dreposit £1.14.0 and .£1.8.2
. Deposit £2 10.0 and 12 monthly, Garrard Lab Type A" Transcription antos han'er Mono GOK ... £19.14.9
Quad 22 Stereo Contro! Unit £25.0.0 Deposit £1.19.8 and 12 monthly | K
Deposit £2,10.0 and Garrard 301 .. ............
For Quad Main Amplifiers see Mono saction abov Denoait £2,3.2 and’ 12 ‘mout hiv |
Armstrong 222, integrated 10 watts per channel, £27 10.0 Garrard 301 Strobe ................ ...
Deposit £8.18.0 and 12 mnnthly Dreposic £2.4.0 and 12 monthty
LOUDSPEAKERS
Goodmans Arxietie 5.......... £5.5.7 Goodmans Axiom 201 [2in. "'mit .
Goodmans Axiom 10 £8.5.11 Deposlt £1.1.0 :llul 4 monthly
Sin,
Goodmans SK/20/XL gr.00  Bo0uman Ao B e 12
Wharfedale Super 8/RS/DD £6.14.2 Wharfedale WI2/EG iin. 13 walt Hultar spexker 210.10.0
W.B. HF1012 i0io. ... .. 8478 Drepowt £1.1.0 and 12 monthiy
.B. H! boonnoo
R.D.C. I2in. U'mt. 15 watt £5.5.0 Whartedale Super 10/RS/DD toin. hixh (|nnlih anit
N e Drayonit £1.3.8 and 12 ronnthly
R.T.C. Hi-Fi Master $8.8.0  wharledale RS/12/DD I2in. 15 watt Hi
Goodmans X0 5000 cross-over |, £1.19.0 Prepodit £1.7.8 and @ maonthiy

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.

Money refund guarantee.
Open all day Saturday.
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TI'"S MAKES | o TELEVISION

* RADIO  RADIOGRAMS

MONEY FGR You « CAR RADIOS

o TAPE RECORDERS
FOR YEARS TO GOME ! o RECORD REPRODUCERS

A REAL MONEY-SPINNER
VITAL TO THE SHREWD RADIO MAN

This New 11th Edition of Newnes famous

ewnes repair set equips you for quicker servic
ing and more profit! With sets capable
of giving longer service you need this

data more than ever. It is your constant
reference to sets marketed over the past
—— eight years—always at hand instead of

g Joose paper data so easily mislaid or
and TV destroyed. To-day there are also more
: radios and transistor portables, stereo
- radiograms, record reproducers, lape
N recorders, car radios than ever before
erV|C|ng —all needing expert service from time
to time. Newnes RADIO & TV SER-
Over 50,000 sold! VICING provides you with data and
Now comes the greatest information needed for years to come.
editionof all. Prove this investment now by 7 days’
Free Trial.

Over 4,500 Pages of Circuits, Component Layout
Diagrams, Quick-Ref Data and Latest Technical
Developments

DATA FOR ALL THESE MAKES

Ace, Ajax, Alba, Ambassador, Argosy, Armstrong, Baird, Given with every set
Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, Capitol, Newnes TV ENGINEERS POCKET BOOK
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, (Value 12/6) i

Defiant, Dynatron, E.A.R., Eddystone, Ekco, Klizabethan,  An imaluable companion
Elpico, Emerson, E.M.L, Emisonic, English Electric, Ever Ready,  to your set for on-the-spot

~ . . . « ~ N - Al 27 Ay  ref-
Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., gff;:'&’:d-l; E?‘iﬁsl‘ff”i‘;;

G.E.C., Gramdeck, Grundig, H.M.V., Invicta, fauli-tracing and repairing. =, |
K-B, Magnavox, Marconiphone, Masteradio, servicing equipment. eic. ]

o i e —— e o e e e =
McCarthy, M(MlCha,el‘ MOtor(?l“’ l\iurPh-‘ ’ Geo. Newnes Ltd., If wnder 21 vour father must fill up this P|
Pageant, Pam, Perdio, Peto Scott, Philco, ] 15-17 Long Acre. coupon. 1 married woman your husband

Philips, Pilot, Portadyne, Portogram, Pye, London, W.C.2. mitist foll it wp.

q . N I Send me Newnes
Radlom?hlle, X Ra.\‘ inond, Regeptone, !{.().D., I RADIO AND TELE- [ Ar. ;I
Roherts’ Radio, Sobel, Sony, Sound, Spencer- VISION SERVICING  Full name........oiueeeenennnnes. I Mrs.
West, Stella, Stereosound, Strad, Ultra, Vidor, | (I ey ’;‘,f(‘;‘a," (BLOCK LITTFRS) Misy
A 7 . - . 3 ~ERE? K-
Volmar, Walter, Webcor, Zenith. I ET TBOOK  without AdGress. ... uroeeneeneensenaenneanenns "
obligation to purchase. N
EVERY PURCHASER RECEIVES LT Tt THEM I 8 «ev e eeeee e eeeanee e e i
2 YEARS FREE -” days orgsegd 16/- ’_de— o _ Tick v where epplicable l
posit ays alter ccupation The address un leftis— °
POSTAL ADVICE oy ¥ 6”0 M delivery, then twenty My Property < T‘? 1
, g monthiy SUBSCTIPUODS 1. iviievseneaseaensss = 1
A " ol 16s.. paying Rented unfurmished | 1,
c r wa S L’l()_.l()s. i‘n all. Alter- Signature Parents' Home Wi ii
u’ g natively, in 8 days 1 Eurnished Accom ]
n m will remit the full cash oL iviie i e fom
1 - I price of £16.16s. (RV) 47791 \Temporary Adiress |}
- e o ——— ————— " o = -
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BENTLEY ACOUSTIC GCORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.l  Telephone: PRIMROSE 9090
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK

ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS’' FULL GUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED,” BUT HAVEASHORTAND UNRELIABLE LIFE

VA2 4/81 BBR%

OB2 bf- | HBBRT

OZIGT 43| iBWY
A 2/8 | 6BWT 8- 16N,

BI3 1 6y i T8 KIZ41 58 Riv  34/111
!

T8 Ly 8- Ry 1718 ‘

881 LNISY - | 1L 10/6

8/- | Ria -

3 43 AFI26 10/-
121 23 w(ede
AUHPEN1/9
ACSLID I3

GBXG  4/- oinc AC PEN 9/- | R 9/-
804 2/3 ' 784 3 15/8 Li 96 | NG L2404

63 4/- THT AC PEN ME4L 152 54/-
e 3/-|ics G 13- MESL 12/6 | RK34  7/6
HUx aj-| o6 AC/SU 2818 MH4  3/bl =130 22/6

By 10/8 | 703
6C10 w9 Tns
LIN R 6f-| 7D

AUCIREG VM MDD 8/3

MHLA /6
MHLDHEIR/S

S4B
12/«
ACTHI 15/«

GeIT 1R8] TIM ACITP 18/- ML 5/9

GelwG 18- | THT A VP18 MsiB  20/8

GUHE B~ | TRT L2181 300ty By | A\ 2 ROJS MsPd 12

GOV B4 | TRT 28/1 | sukn 5/9 MITE Hd f-

HD1 18| 7v4 5/~ | SOFLI 873 M\ 8/9
19 3/8 | ubu 8/6 | ~b 2/6 | SFLI2 114- NnT 2818 G 10/-
146 8/~ npw 3/- | 8D /- s0L1 5/¢ NN £6/- GEX4y 6/6
FH3GUT 8/-| 6D 15/- | 98WE  9/6 | 30115 8/9 Nluy 26/2 GEX63 11/8
P14 2/8( BES 8/6 | s bf-| s0P1  18/3 Niasy o 15/- GEX86 15/

VLAG 18/10 | 611 878 vh7 9/3 | AuPi? 78

TLLS 43| 6r5 5/3 | 1acy B/3| s0PI5 8- PABUSO 8/9 MATIO) 8/8
LEND 4181 616G 4/-1 e 1216 so'le 123 5 PO 10fb MATI20 5/9
INSUT  8/8] dFsGT thbrL WLl B | PONy 1447 MATIZI 86
! 5/8 5/« R 113 9/8 A 11/s I OAD 6/-
Bi- v 5/~ | OAly 8/

576 | I"ABURU 5/8 /8’ vATY 8/

6/9 | UAF42 T8 R21/- VA3 3/~

Pooeyy 1076 | UB41 10/8 5/8 | UATY 8/-

14/4 4 776 | UBU4l 83 5/- | VANL 3/~

4/9 1'CCLSE 1006 | BN 88 H-10a=s 8!-

5/9 POlsy Bjg | 1TBREs0 843 8/-1 ARG 4/-

1976 401 A 8/8 PeRsy 63 1 UBFRY 88

13/6 | 11xTH 15/- 4| 8161 U2l
18/~ B/ | 7Y
17/- 10/~ 4/6
2/8 ) 5045 21/10 2/8 [AN] 8/9 ! 8/
16/8 1 sosa 8/6 12 8/~ we 1418 | 7|
s/el 2003 8/6 | DAFAl 8/681 I FeLse 174- » B/
9/6 | ZOCDAG40/9 | DAFSE  5/9 | KCH3 RL/G | FWH .-'.ung/a, M Lsii 819
8/~ N B/8 | DiCgy 879 | 1CHRL 10/~ FW4 s068/6 | PCLRS 12/
14/6 | D4 s GTIC 10/~ ) PENSDD
1446 | b U H 3 52/t _

RIT%3 /8 e o T- | BENZS 379

HQ4 b/8 [N 78 | PEN4oD Dy

HQAUT 12/8 | I 17/6 ! 4

g 479 | 098 519 Ko

A} b/8  HKRsGT 4/9 ¥ /. 14/8

401 89| BK7G 5/3 [ 7| H 5/

SR4GY  §f- HKTGT 15/- 8/9 | [THIY 9

T4 - | RS 8§/ $/8 1.\ BCsw

AUGG 43| oKxGT AIAL 8/6 20[6‘ 8/9

Av4aa 718 | BiKun ‘fm_\u 67/6 20/6 | HI2

Y3 LN | DOAY 47/ 6/9 1 HIL1 4

Bl S 49/ 314 38 H 11/6 |
i HOCY 42/- DiIxl 233 5i6 HLZsDDY B!

Wl 16/- | Do 95/
Ik 16/6‘ DHIBTI1L
IRl 4/6 H PR
151 13/- ' e
ISMYT34/11 Dt
Irwe
DE9H

LHLA) 39
’u[,unnsml

liL4zpbnhgfgl
HLGEDD

Mot
11/6 Nius
5/8 | Nilx
Ny

9/8
TENGOY 25/-
HA K2 88
Hy H2a 879
W3 5/6
W40 576
W4 S 8- |
BB 20/5 )
K 1208 ¥

ap2s
6P
BN
HYTG

BQTGT
SRTG
‘ bi~10 1046 1’Y sy B5f- B/- | wud diodes
DM 8fe PYSL 53 15/- | AAI24 478
DMTI 89 PYNZ 4y 88| AC107 14/8
i DA 472508/6 YRS 5/8 79[ Al127 98
GBKT 4/6 10 10/8  AcCo43 8/ | W D0UBE PY R 8f- G- | A4S0 287.
I 5/- | 194805 716 oy AR PYSou 7)- 18/6 | AFto2 29/6
4/ |m;um:2o/a|' PyS0L 76 18/6 [ AL+ 11/-
sio| v el | AvEPEN | v 15/ 23/3 | AF115 10/8
10/.1 16 18/6 | APLLG 10/
] 21 | ACEPRY \ 58 AFILT 8/ 15/
GU4GT 11/6 b 126 NTWGL 428 15/6 | AFLIS 28/~ | V10/15A18/~
18 | 613 12/6] acarEN | KIWaz plg 8/9 [ AFI24 10/- | NALo2 19/8
GRRT 88| K1 TG 12/ /2| 12/- [ B PWEY B/E 4/e|.u'1:n 10/6 | N Al0s 18/-

WE REQUIRE FORPROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE ORBOXED, BUT MUST BE NEW

ETAL RECTIFIERS. DEMIB13/- DEVMZB amd DRVGR 156, LW7 21/, LWI3 24/-, RMOT/IL, RVI5/3. RM28/3. RV /9. KM3 12/8. RM5 L6, 114ne
716, 14A97 19/8, 1VALIO0 23/, 114124 86/6. 1 1A 163 35/6. 135150 31/~ 148261 11/8. 1CIDL 16/9, 16RU 1L 6.0 8f- POt 2R 1l - IGRE2.1.41
= 51

88, INRA LA 4= Istid vt 1= 101 8/- 24 1278, SB010/8, 2D 9/- K 10 9 . UK 14, 4817 Kabv 10/4.
ELECTROLYTICS. ¢an tvje~ 32 8 S 430y 5/8, 50 50 Dowv, Th-, 64 120 350v. 83, Hibx 250 273 273 - 200278y, 3fe
Te0 X 200 278v, 96, Tubnlar (v o= 4300, 179, 16 450 278, v 379 FRTTINN: S T N TTAX BTN YA STUION Y N IR R UL ISNE 71 RV R UGN Y

5
[

MULLARD Mideet mlicon rectifiers. Type BY100, Ontput 236 volts 4 ainp. o larger (har @ shice bntton, 78 vach, Reties innting resietance 1/6,
'- EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
Tortus of budinegs  Ciash with onder o 000 Loy Post 6 per ttem Onlers over B3 pest e, + O 00 o0 e3 w. All ordery elegred garme aasy as reveived. Auy

parcel wgnred against dainass o tonsit tor gl estra We ae open tor petsonal shopper ¥ 30 5 30 pan Hate, B 0—1 pan. Colnpdote wst ol Dewlen ‘“‘f‘
obsulrte valves, fedsior-, cotidebsers, LRLstolners prtentivmeters mlersphules vte with terms o haoness, 84 Please enguies, 01 aby tetit bot Dsted, with 9 4 E,
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FOR THE FINEST RANGE OF
TRANSISTOR RECEIVERS

we consider our construction parcels to be the finest value on the home con-

structor market.

If on receipt you feel not competent to build the set,

you may return it as received within 7 days, when the sum paid will be

refunded less postage.

GENERAL S

The SKYROVER

Controls: Waveband Se-

The SKYROV
Medium Wave
lector, Volume Control
with on/off Switch, Tun-
ing Control. In plastic
cabinet, size 10 x 6} x 3tin.
with metal trim and
carrying handle.

Can be built for

£10.19.6

Post & Pkg. 5/- extra.
Data for cach receiver 26 eX

wired and test
instructions.
SPECIFICAT

Easy toread D
500 MW Outpt

7 transistor plus 2

separate switched banq\As pread ranges.
with Band Spread Tuning for accurate
coil pack and tuning heart is comple
ed. The remaining assembly can be completed in

under three hours from our easy to follow. stage by stage

Superhet, 470 Kcfs.
Uses 4-U2 batteries.

1t.
WAVEBAND COVERAGE:
Spread on 13, 18, 19 and 25 metre Bands.

tra. Refunded if you purchase the parcel. Four

I
Leak-Proof batteries. Components Available Separately.

PECIFICATION:
ER and SKYR

TON:

5in. Ceramic
ial Scale. Band Spread Tuning

Telescopic Aerial & Ferrite Rod Aerial. |
31-94M and Band

180-576M ;

#/4 extra. Al

diode supeﬁrhet. 8 )w%vebax}d portable re-
elver. Operating from four 1.5 v. torch batteries.
e : H OVER DE LUXE cover the full
band and Short Waveband 31-94 M, and also 4
13M, 16M, 19M and 25M,
Station Selection. The
tely factory assembled,

A1l Mullard Transistors and Diode.
Magnet P.M. Speaker.

LASKY'S FIRST AGAIN!/

Now offer to the Home Constructor - full short wave coverage

THE SKYROVER

and the SKYROVER De LUXE

The
SKYROVER de luxe <

Tone Control Circuit is incorbora~
ted, with separate Tone Control in
addition to Volume Control, Tuning
Control and Waveband Selector. In
a wood cabinet, size 11# x 6} x 3in.
covered with a washable material,
with plastic trim and _carrying
handle. Also car aerial socket fitted.

| gﬁlritbt%r £I2.|9.6 EI;%X};-ra

U2 batteries. 2/8 extra. Four
T
S

THE

“SPRITE”™

Can be bullt for

P. & P. 3/6 extra.

¥ Six-Transistor Superhet Miniature Per-
sonal Pocket Radio. % Long and Medium
wavebands. % lerrite Rod gerial, % LT.
Frequency 470 K 3in. Speaker.
% Printed circuit 2! x 2in. % Slow Motion
Drive. % ln Plastic Case. Size 4 24 x {in.
In order to ensure pertect results, the
SPRITE is supplied to you with R.F. and
LF. stages. Driver and Output stages
ready built with all components mounted
on the printed circuit. The SPRITE pre-
assembled. plus cabinet. speaker and all
components for final construc- 79/6
tion. can be built jor:-

P. & P’. 3/6 extra. Data and instructions
separately 2/6. Refunded if parcel is pur-
chased. HReual calf leather case! wriststrap,
personal eurphone und case for eurphone
and battery 12/6 the lot exti Take no
mistake this is a SU RUET receiver
of genuine ¢comme I oquality, 1t is
not a regenerative circuit.

READY BUILT
BOY’s TRANSISTOR RADIO

Ready built, 2 transistor pocket
radio, in attractive plastic case, size
only 4 x 24 x lin, Fitted with 2}in.
londspeaker. Socket for personal
earpiecc & telescopic aerial. Works
from single PP3 type bat-

|

tery. Fully tunable over
full medium waveband.
Supplied complete  with

earpiece, telescopic aerial.
carrying purse and 9 volt
battery. Ideal Birthday

Gift.
LASKY'S PRICE  42/a
with all accessories 5

Post Free. e )

6 TRAN FOR POCKET RADIO rully
builg, - I with 2{in. speaker. Uses
single PP3 type battery, Supplied com-
plete wit1 personal earpiece and lcather
case. Tunable over full medium waveband.
LaSKY's PRICE @/ @ P.&P.26
Complete with all accessories.

PRIVILEGE PARCELS

A “Privilege Parcel” allows you to
purchase the Audio System of your

choice at 2 worth while cash saving, Some examples are histed below, but we shall be
pleased to quote our “Privilege Parcel™ Prices for any selection of equipment of your

own choice.
Tudor Stereo Amp- |
lifier £15. 0.0
Connoisseur Crafts-
man, 2-spced tran-
scription player..
£16. 6.6
Decca FFSS Stereo
Pick-up .... £18.18.0

Total?s(). 4.6
“PRIVILEGIE
PARCEL”

Price: £47.10.0

Tudor Stereo Amp-
lifier _..... £15. 0.0
Braun PC4L Stereo
Transcription Unit
£12. 9.6
2 x Sharon Loud-
speaker systems
£19.19.0

Total £47. 8.6
“PRIVILEGE

PARCLEL”
Price: £45.0.0

Send us details of your requirements.

Coliaro Studio Tape | Collaro Studio Tape
Deck, i-track model | Deck. i-track model
£1 £13.19.6

0.10.0
Lasky's Tapc;gmp— Martin Tape Ampli-
£8.1

lifier ...... 9.6 | fier, i-track model
P’tahle Case £3.15.0 £12.12.0
7 x 4in. spkr. 15.6 | Portable Case with
Speaker.... £5. 5.0

Total £24. 0.0 Total £31.16.6

10} SPRIVILEC
PARCEL’
Price: £30.0.0

“PRIVILE
PARCEL
Price: £22.10.0

Carriage and Packing on all the above parcels. 10/6 extra.

“RERLISTIC” Seven

% 7-transistor Superhet. % 350 milliwatt
output into 4in. high flux speaker.
% All components mounted on a single
printed circuit

board, size 5} x e T -
54in. in one com- ;}/ =

plete asserlr)xbly'5 o ’_-v*"_\j
* Plastic cabinet . PN
with carrying SEctmomo
handle, size 7x 10 Somma— s
X Binl, in Red] %
Grey, ue l'ey%
or all Grey. % wpeeRerTe

Easy to read Dial. ...
* Externalsocket o
1or_car aerial.

* LF. frequency 470 Kefs. % Ferrite rod
internal aerlal. Operates from PP9 or
similar battery. % Full comprehensive
data supblied with each receiver. % All
cuils and 1.F.'s ete. fully wound ready jor
immediate embly.

An Outstanding Receiver. LASKY’'S
PRICE for the complete parcel inctuding
Transistors, Cabinet, Speaker. etc., and

Full Construction
Data. Can be built for:-

P, & P, 4/6. £5°I9’6
PP9 Batt. 3/9. Data and instructions
separately 2/6. Relunded if you purchase
the parcel.

REALISTIC SevenDe LUXE

By vopular request a De Luxe version
of the well-proven Realistic ‘‘Seven’
now available. With the same electrical
specification as standard model—PLUS
A SUPERIOR WOOD CABINET IN
CONTEMPORARY STYLING. covered in
attractive washable material. with super-
chrome trim and carrying handle. Also
a full vision circular dial, externally
mounted to further enhance the pleasant
styling. ALL FOR ONLY

£I EXTRA.

R T >

P. & P. as for Std. model

152/3 FLEET STREET, LONDON, E.C.4.

Telephone: Fleet Street 2833,

Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605
Open all day Tharsday. Early closing Sat.

207 EDGWARE ROAD, LONDON, W.2. | 33 TOTTENHAM COURT T OAD, W.l. I
BOTH OPEN ALL DAY SAT. Early Closing Thurs. Rail Orders to Dept. P. W., kdquware Rd.
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UNL'M'TED OPPORTUNITIES exist today for “getting
. . but only for the fully trained man. Let 1.C.S. tuition
develop your talents and help you to success.

STUDY IS EASY
thorough.
and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.
Complete this coupon and post it to us, for full particulars of the
MODERATE FEES INCLUDE ALL

course which interests you.
BOOKS.

Take the right course now ...

ADVERTISING & ART
Copywriting

Layoul & Typography
Lormnercial Hluatruting
Uil & Water Colour

BUILDING & CIVIL ENG'NG
Architecture, Bricklaying
Building Construction
Builder’ Draughtsman
Interior Decoration

Quantity Surveying

Heuting & Ventilation
Carpenify & Jeinery

COMMERCE
Bouk-k2eping
Accountancy & Costine
Business Training

Oftice Training
Purchaslng, StoreKerpim
secretaryship
shorthand & Typing
Computer Programuiing
Smsl Business Owuelx
DRAUGHTSMANSHIP
Architectural Mechanica
Dirawiug Uthiee Practice
ELECTRONICS
Compntet & Maintenane
Rlectronic Techpivians
Industrial Electronics
FARMING

Arable & Livestock

g & Poultry Kevping
Rabbita & Chinchillag
GENEEAL EDUCATION
C.E. subjects ur Ordiuary &
\d\umod Level

Good Knglish

Foreign Langunages

—G.C.E., Secretaryship,
Work Study,

] INTERNATIONAL CORRESPONDENCE SCHOOLS
I (Dept. 172)
Intertext House, Parkgate Rd., London, S.W.I1

Send FREE book on

with |.C.S. guidance.
Printed manuals, fully illustrated, make study simple

INTENSIVE COACHING for all principal examinations
Accountancy,
Management,
.Surveying. Special course for French Oral Test.

Member of the Association of British Correspondence Colleges

PRACTICAL

Make Your Abily

4

The courses are

HORTICULTURE
Home Gardening
Park Garleniuyg
Muarket Gardewng

MANAGEMENT
Business Management
Hotel Management
Industria]l Managernent
Office Management
Personnel Management
Works Managewent
Work Study
Foremanship

MECHANICAL & MOTOR ENG'NG
Engineering Maths,

Lnese) Bogines, Welding
Industraal Instrume ntation
Warkshop Practice

Rertrigeratiou

Motor Mechanios, «tu.

POLICE
Kutrauce Examination

PHOTOGRAPHY
Practical Photographv

RADIO. TV & ELECTRICAL
servicing & Fngioeering

tudio Constriction (with Kitw)
PALG. Certiiicates
Telecommunications
“lectriclans’
Ltectrical Contractors

SELLING

Company Reps,

Raler Manageent
Markeling

WRITING FOR PROFIT
Short-storv Writing
Free-lauce Jourunaiism

Engineering,

Radio, Architecture and

,-,-Nam!
l":Address

‘-Occupation
r
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WIRELESS February, 1964

HARVERSON
SURPLUS €O. LTD.

For address see
opposite page }

OUR LATEST BULK PURCHASE!

BRAND NEW A.C. MAINS

2 VALVE SUPERHET

RADIO RECEIVERS
Housed in Leautifully siyicd cabmnets
offering territic pertormgpoe and very
tmgh quality reproduction.  Buiit-in
ierrite rod aerws for réception of all
Four favourite prograwomes.  Fully
suarapteed.
MODEL 65 (as illus.). Covers Medium,
Loug and 8hort waves. Bize 8}in. w. x
.lx,iln g x ﬂln h. PRICE ONLY £7.17.6.

&

MODEL 36. Similar circutty to above but covarl Medium wave only. Bize
7}in, w. x Sfin. d. x 4}in, b, PRICE ONLY £4.14.6. P. & P. 5/6.
Either of the ahove can ve easily udapled for use as AM Feeder uni .

J-VALVE AUDIO AMPLIFIER. MODEL HA34

Designed for Hi-Fi reproduction of records
A.C. Mains operation. Ready bulit on plated
heavy gauge metat chassis, size 74in. w. x 4in. d.
X 4}in. h. Incourporates UCE8, EL84, E
wlves. heavy uty double wolnd mams
transformer and output transforwner matched
for 3 ohm speaker, separate Bass, Trelie and
volurne controls. Negative feedback lipe.
Output 4} watte. Front panel can be detached
and leads extended for 1etnote mounting of
controla,

The HA34 hae been specially designed for ue ausl our quantity order enabier
ua to offer them coloplete with knobe 0 .

vaives, etc., wired and tested for only £4.5.0 Eoa P4y

TWO VALVE AMPLIFIER similar to above but using ECL82 and EZs0
with tone and volume cobtrole. Output 3 watts. PRICE 78/-. P. & P. 4/

SPECIAL OFFER!

CARTRIDGE  BARGAINS!
B.8.R. TC88 High output com-

MARCONI QUARTZ
CRYSTALS TYPES ZHB
Glass encapsulated, 2 wire lead ont
Bize 1{in. high x lin. dia. Foliowing
frequencies  (Kers) only available

1332 3848, 13646, (5]
130995,
14144,
L4388,

L1~ per crystal,

18771, 1y

L4021, 14033,

]4'_"1. 14333,
6/~ each, P. & P.
3 or more Poat Free.

4-SPEED PLAYER UNIT
BARGAINS
All Brand New ln Mnkerl’ Origingl

wou. n‘LA{ERS

Carny 3/
AUTO CHANGERS
B.X.R, Usis

T2
.26.2.6

Latest B.S. l{ UAlLg £7.2.6
LATEST GARRARD AUTO.SLIM
with  heavy-duty 4-pole motor.
FEW  ONLY §7.7.0  (Stamdard
Anrto-3lim £6.17.8). Cari. 3/- on each.

SPECIAL
TRANSISTOR BARGAINS
ALL BRAND NEW
GET 13 (Matched Pair) 16/~

acTL 5/« PXAL0) 8/6
or2 6/- XAl03 8/6
ocCT7H 8/- V1a/10p  12/6
Set of Mmlnm 8 trausistors, OC44,
2—00C4) CRID watehed  pan
O8I, 25/-.
EDISWAN MAZDA

Ly P l—PXAloz  Mixa:
2—PXAl0L {Equv
OU44 and OC . . 10/8
R.¥.2 Pack: 2~PXA101 LF; —
PXAL02 Ose.: I—PXA02
Mixer ........,... . 12/8
L.F.6 Pack: Conslnmg PXBI113

Driver, Matched pair PXC17),
mounted complete with heat alnks
(Equiv. OC81D and OCSD),.,.18/4
ALL TRANSIATURS POST FREE

putible Sterso Cartridge. Brand New.
Complete with 8terso/LP/T8 sapphire
stwlii and universal mounting
bracket. Original liet prlue 44[11
OUR PRICE 22/6. P. [

COLLARO Hl-F]

STEREO T/O CARTRIDGE
Type "C7. Compiete with umversal
bracket aml astylil 1or 8terec Lb
and 73, Otiginal list prlce 59/8.
OUR PRICE 25/-. P. [ VA
ACOS GP85/1 T/0 MONO CRYSTAL
CARTRIDGE. (omp. with sapphire
atylii and mounting bracket, Limited
wiltuber ouly at 12/8, P, & P, 1.

FEW

your last
opportunity
to secure
one of these
amazing amplifiers—when remaining
few are sohi no more will become
available,

TELEFUNKEN HI-FI
STEREO

AMPLIFIER

Mode. 882 with BALANCE CON-
TROL 110/250 v. A.C. inpul § watt
undistorted output (10 watte nomi-
nal), Size 12 x 9 x 2in. Welght 9 I,
Complete with spec. and instructions
STILL ONLY £8.18.8. Carr, 7/

STEREO AMPLIFIER
Incorporating @ ECLE2e
and 1 EZB0, heavy dnuty.
donble wound mains trans,
former. Qut: ut 4 watts pey
ghamnel.  Full tone and
voluune cobtrojs, Absolur
tely vompiete,

NTERNATIORAL CORRESPONDENCE SCHOOLS

Also avtnable complete with two 8 x Sin.
Epenken for only £6.10.8. P. & P. ¢/6.
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PRACTICAL WIRELESS

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker
Brand new  aml  unused.
Complete with PCCURYE and
POSO valves, 34-3% Muo's
I.F. Bisenits for Chanuels
! ta 5 and * and 9. Circui

diag

ONL

F.M. TUNER
HEAD

A permeability tnned tuner
head by a famwous maker,
supplied  without  valve
(ECC83) and drum and
spindle, 186, plus 1/¢ P. &
P. Valve B/6 extra. Drum
and svindle 3/8 extra.

GORLER F.M.

15/-, plus b
ECCR5 valve. 8/6 extra.)

E.M.I. 4-speed
Player and P.U.
FURTHER HUGE
PURCHASE enables us to

fTer th P. &P,
?ner ese 67,6 4;;.

Heavy S3%in. metal turn-
table. Low flutter per-
forinance 200/250 v. shaded
motor with tap at 4Hv. for
amplitier valve tlament if
reqyuired. Turnover LP/78
head.

—_—

RECORD PLAYER

AMPLIFIER
£ valve (BZRO ECLW2)

A maine, 3 watts
output, ready built, tested
and complete with salves
and  outpnt {ranstoniner,
Rize Tiu. >

B akers
PPox Po1s 1o s Bin. 28/,
& PTG
———————
SPEAKER &
CABINET FABRICS
OQatrical. Hed and  Gold
fubrics amd varions patterns
in Vynair and TRRITI
spraker and cabi cover-
ing. also Red Rexine for
cahinet covering only.
All 54in. wide and usually
sold at 35/- yard.
OUR per vard
PRICE 1 3/6 length.
plus P. & P. 146,
(Minimmum order 1 yard).
Send B.A.E. tor samples.

HARVERSON’S F.M. TUNER Mk. |

® P s Tl o
tuning =y r

head by F“--

tamous |
maker, .

® Guar-

anteed
nen-driit.
Per-
meahility
tuning.
L Fre-
quency coverage §8-
100 me/z. @ QAXL
balanced dinde uutput. ® Two LF. stages and
discriminatar. @  Attractive maroon aml gold
dial (7 x 3iu. glass). @ Seli pnwered, using a
good quality maina transformmer and valve rectilier.
® Valves used EUCE), two EF , and EZS0.
(rectifiery @ Fully  drilled ch:
completed tuner 8 x 6 x 5lin. @
separately. Set of parts if pu ed at one time
£5.19.8, plus 8/6 P.P. and ins. Circuit diagram and
instructions 16 post free. Mark II Version as above
hut complete with magie eye, tront pancl aud
brackets. £6.12.8, P. & P. 8/t
Mark IT] Version as Mark | but with output stage
(ECLS2) and tone control. £7.7.0. P. & P. 8k,
Handsome Metal Cabinets. Choice of Grey. Black
or Green. To fit Mark 25/~ P. & P. 2/6. To fit
Mark 11, 17/6. P. & P. 2/6,

s. @ Size of
Al parts sold

6 TRANSISTORAND
DIODE SUPERHET

A first-class 2 wavebands
transistot superhet. @ Printed
cirenit panel (size 83 ¥ 2¥in.)
@ 3 pre-ahgned [.F. transfor-
tners. @ 1high-gam Ferrite rod
aerial. @ All  First.grade

transistors, @ Car aerial
winding. @ Push-pull out-
put. @ All parts supplied

with simple instructions.

All parts sold separately.
Ret of parts if purchased at
one time.

onLY £4.5.0 ™-5"

35 OHM SPEAKERS
Nuitable for wse with abore
2in. Goodmans. Tdeal replace~
ment for most pocket portables
8/6; 2}in. 10/6: 3}in. 12/6;
5in. 17/8; 7 x din. 21/-,

P. & P. 1/5 per speaker.

Portable CABINET

Hize approx. 94 X 4
Rustable for above using 3}
speuker, 25f-, P& PLo2ie

coOIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

2 T.F. trunsiormers, one oscillator coil, one driver

transforiner and wound Ferrite aerial (med., long

and  aerinl voupling). 28/6 complete, post 1.

# transistor printed cireoit board to match. 8/6.

post thd. Cirenit diagram 16 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quality  record  player  amplitier. This
amplifier (which i used in a 29 gn. 1econd playen
employs EOONE, FLx4, BZN0 valves. Basa trehle
and volume con(rols, Complete with ontput trans-
yormet matched for 3 ohm speaker.
PRICE 696 P. & P. 316

DITTO. Mounted on board with output trans-
former am Hin, speaker.

Complete at 89/6 P. & P. 46,
QUALITY PORTABLE RECORD PLAYER CABINET

I'ncut motor board. Will take above amplifier and
B.8.R. or GARRARD Aulochanger or Single
Record Player 1'nit. Size 18 x 14 x 8iin,

PRICE £3.9.6 Carr. 5/-

‘ LOOK OPPOSITE FOR MORE BARGAINS

HIGH GAIN 4-TRANSISTOR

PRINTED CIRCUIT
AMPLIFIER KIT
Type TAI

@ Peak output in excess of
1) watts. @ Al standard
PBritishcompaneuts. @ Built
on printed circoit panel,

gize 6 x ® Ulenberous
size Driver and Output A
Transformers. ® Output I

transformer tapped for 3

ohm arel 15 ohm speakers. @ Transistors (GET114 or
81 Mullard OCRID and matched pair of OC31 o/
® Y volt operation. @ FEverything supplied. wire,
battery clips. solder, ete. @ Cowmprehensive easy to
follow instructions and circuit dingram 1/6 (Free with

Kit). All parts sold sceparately.

Also ready built and tested, 52/6. P. & P. 2/,
A pair of TAL's are ideal for alereo.

83

SPECIAL
PRICE
45/

P. & P. 216

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished ionaural
amplitier with anoutput of 14 watts
from 2 ELX4s in push-pull. Super
reproduction of both music and
speech,  with  negligitde  hum.
Separate inputs for mike and gram.
allow records and announcements

to follow each other, Fully
shrouded section wound output
transformer to  match 3-15Q

speaker and 2 independent volume
controls and separate bass and
treble controls are provided giving
gool lift and cut.
2 EL&4s, ECC83. EFS6 and EZ80
rectitier. Nimple instruction
bouoklet  1/6, (Free with parts.)
All parts sold separately.

Valve line-up !

ONLY
Also available ready built and tested complete with input jack plugs.

BB % % :

£6.19.6 P. & P. 6/6

£8.15.0 FP. & P. /6.

BRAND NEW 3 OHM
LOUDSPEAKERS
2%in. 12/6; Sin. 12/6; 6}in. 15/-;
8in. 21/-; loin. 25/-; 12in. 27/8
E.M.I. 24in, tweeter .. lo0/8

8in. X B5in. By famous
maker .. .. .. 1o/é

Rola Celestion approx. %in. x

6in. middle register speaker  10/8

1vin. x 6in, 28/-

Also 15 ohm 19 inch, 30/-.
P. & P. up to sin. 1/8; over 6in.
216 per speaker.

AMPLIFIER ON
PRINTED
CIRCUIT
BOARD

AMPLIFIER
CARRYING CASES
BRAND NEW
Strongly made wooden  con-

struction, tough vynide covered.
complete with carrying handle.
Overall size 13§in. wide x 8in.
deep x Rin. high with sloping front
panel. Weight only 4f lbs. Ideal
for our l0/14 watt amplitier and
many ot

hers. PEICE
JAILN 3
BT pen 2816

TAPE DECKS
COLLARO STUDIO DECK
£10.10.0 plus 5/6 carr. and ine.
B.S.R. MONARDECK
($ingle spee) 3lin. per sec.. sumple
control. uses Hiim. spools, £6.15.0
plus 3/6 carr. and ins. (Tapes extra

on both).

Two valve. VYK, ULs4.
O.P, trans. use with 80 volt
tup off motor, 39/6.

PP, 2/6 on ahove. Dropper
fa'es. jor filament if reyuiled
2/8.

Superior CABINET To take ~ x din. speaher. with ator hoard
UAl4 or UALG. £3.8.8. Carr. 5jii. Bpeaker 10/6

will accomthodate BRR
extra. P I 176 extra.

LARGE CABINET Similar to above with 3 ohin speaker. £3.8.6.

Larr,

ACOS CRYSTAL MIKES. High
imp, For desk or hand use. High
sensitivity, 18/6. I'. & P. 1/n.
TSL CRYSTAL STICK MIKE.
at 43/-. Our price 18/6.
P. x P/
CARBON MIKE INSERTS. Brand
new, 2iin. dia.. 3/8. . & P. %l
STANDARD COLVERN 50K W/W
Pre-set Potg, 2 or 4/-. P. & P. 1/~
CONDENSERS. 5000 mid. 12 v.
wkg. Size 3 x lin. dia. 3/- each.
P & P. 6d. each.
STANDARD 1}in. FUSE HOLDERS
Laminated Twin, 2 for 1/6.
I'. & P 9d. Laminated Single,
©9 for 1f- P & P. 6.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6

Obpen all day Saturday Early closing Wed., | p.m.

A few minutes from South Wimbledon Tube Station.

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY P. & P. ON OVERSEAS
ORDERS CHARGED EXTRA.

SEND STAMPED ADURESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

| Beliing-l.ee Panel moun-

ting. single 2f- each.
P. & P.osd.

TRANSISTOR DRIVER
and O/P TRANSFOR-

MERS. (Tapped 3 ohms
and 15 ohms output)
plus 4 suitable Trans
tors giving approx. |
watt out put. 30/-. 1" P.
Precision made .0005 2-
gang TUNING CONDEN-
SERS, dize 2] x 2} \ 1lin,
4f- each. P. & P, 116,

MAINS TRANSFORMER

Drop thry® type. Tapped pri-
v 110v., 200v., 220v., 240v.
ov. at 80mA and 6.0v.

at 8 amps. Generous core. Stack

wize 3% x 27 x Ljin.  Weight

4lbs. ONLY 15/-. P. & P. 3/6.
4-WAY NON-TANGLE
TELEPHONE CABLE

Latest spring back coil type,
extends 12in. to 5ft. Compiete
with rubber bushes. B3/8 eash.
r.o& Pobe.

——— -
8 x 2:in. 3 ohm SLOT SPEAKERS
Specially desigued to handle large
ontput. Ideal for high quality
reproduction when speaker space
litntted. Special purchase, regret ne|
further technical details avallabl
but an absolute snip at 8/- each.
P, & P. 1/6 per speaker.

FEW ONLY 6 x 4in. 3 ohm Speakers
Simitar to above. Only 9/-.)
P. & P. 1/6 per spcaker.

8 x Ain. 3 ohm SPEAKERS BY
WELL KNOWN MAKER. Un-

repealnbie at only 10/
P. & P. 1/8 per sveaker. an
A pair of these are ideal for Stei
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. v e STV280/40 6AX4 8/ GMNT 4/8 2328071 8/6
Brand new individually 12/6 oBIG 8 30 8/-
sunsads 4Bt 8 80015 10/-
41 . ABSG 2/8 JUF3 8/6
checked and guaranteed TP22 5. v 459 HOFLL 958
e T | T g WD A
M8100 9/ | 1 b sor
VALVES @8 im e e
AC/HL 4/6 | El266 80/ | EF92 2/ | My  of oo 18- Sows T
ACP4 8/~ | Elil5 30j- | EF93  5/- o | Ulris T8y 35%3 8l
ACHPEN §/- | E1524 12/6 | EFI33 8/~ ﬁg’,ﬁf"lg/ uli 5 3324GT 6)o
ARS 5/~ Bul34  18/- EF184 8/ . /- v18 8/8 35Z5GT 8/
ARP3  8/- [ EASO 1/6 | EL32 8/p | 9B | gy gy 37 )
ARPL  8/6 | EAT6  3/- | EL34 88 | 9CB  B/6 | gyg oy 38 4/
ARP1Z 2/6 | EABCSo 6/- | EL3s 8- | D3 8| yy 8 1MP 4
ARP2L 7/- | BaCo1 /6 | EL38 17/6 g['Bcso ;/' U2 5/~ 50LEGT 8/8
ARF24 8/ | Earsy g | ELil 78 | PABSSO 7 | Geor gy 534 7/8
ARP34 4/~ | ER3s  1/g | EL42  8/- 0 /8 | GABCSO 5. 58 8/- | s006 28
ARTP1 6/ | 1 3/- | ELs0 g/ | BCU8S 7~ | ypos grg 59 6/
Ates” 218 Bheis or | BLSL 88 Pecas 190- | unrse g6 75 5/6 o
ATP7 b/ BCa EL83 7/~ -F80 7~ | UBFsY 7/- 76 5/e
Avr 0/ | EBCAL 853 EL84 5. | DCES2 6/8 | yp;0) 3yl 77 8/- | cvises
B34 10/- | EBCoo /- | ELss 8- | PCFRE 10/« | oy 50 78 5/- 091) 65/
Bisd  47/8 | ERFS0 efg | k191 4/6 | ECLEL 8/~ | yoper 9 80 5/8 | E4103/B/4
BT19 28/- | ppra3 7/6 | EL9S 6/ gt}j‘g g/g CCL82  8/- 81 /- 28/-
BTd % | EBFs9 4/6 Bwo &8 | LOrs 7//_ UCLES 10/- 82 8- | E4504/B/10
bras . | ECo3 128 | ENGL o | roLes g i bLdt b az 8l | vomer o
CosL g/- | BOTO o0 | wmmas o | PEN2S 4/6 | pugt gla | 3V 2l 89 8/- | VCRizs
crc’ g | BOS0 80- | ognm 1gl | PENSS 8- | pym G | AXizsg o 20C1  8ja 30/
B U eew w| Bhedt) reve v g ) HE ST g | O,
- 2 - hd - P pin .
ovir el | UG O | Evss g8 | PLas 8l | Viawr 5/ 19/- 12BH7 7/- | 220PA 7/~ | 3mP1  B0j-
vz 1/~ FooR 615 EY9L 8/ | PL38 18/~ V1924 18/~ | SR4GY 9/ 12C8 8/« | 220TH 4/ 3FP7 45/~
li\'l()& 4/- ECCS5 66 EZ40 5/8 PL81 - "20'.1:1 18/6 5'r4 - 12H6 2/- 22500 8/. b(‘l‘l 85/~
cviois af- | Bowsi ap | BZA B8 ) DR 46| YMbiolz. | svan gl TG dfa | Ssam e | PTRIA B
5 bje 3t A i - 5 N 2K7G b
CV4025 10/~ | BCESS 78 | gzsi a6 | pLes g6 | vPivs 101 | svsa 4//. 12K8M 10/- | 337A  70/- Photo
CV4045 40/~ ‘L:Harz é o | Eos7 bj- | PM24A B/~ | VR99 8/~ | 5Y3uT /- 12Q7GT 4/6 | 385A B/~ Tubes
DI S| B b hl &) K Vel ) AL A TN
- 5 7 5 S0 = / - | as
DL 8/3 | ECHS3 7/0 FW4/5006/6 | PX4  14/- | VR150/30 574G 7/ | 6L5G 6/~ | 128G7 B/ | 706A 15/« | 9SIA  BB/-
D77 4/3 | ECL80 8/~ | G1/238G 8/- | PX25 " 9/- - | 6AB7  §/-e| OL8 8/- | 128H7 8/ | 716B 60/~ | 60Y7C 850/~
DA30 1276 | ECL&2 7/8 | GLB7IK PY32 /6 [ VT4C 20/- | 6AC7  8/- | 6L8G 6/~ | 12807  §j- | 60l 8/-
VAF98 8/~ | ECLS3 10/- - | PYS3 10/- | VU39 g/~ | 6AGS 2/6 | 618QA 7/8 | 12BKTGT 803 22/6 Specisl
DL4l " 4/- | ECLS6 10/- | G50/26 5/- | PYBO 5/8 | VX5266 4/- | 64G7 @)= | 617U 8 8/ 805 30/~ Alves
bets 8/~ | EF36  3/6 | aza2 12/ | Py  8/8 | W2l 5/ | 6AHE 10/. | 6144 4/ | 128N7GT 80TBR  6/- | ACTS  #8
DET20 g/ )1:]?39 4/- Gz34 8/- P\{S‘l 8/ X648 vis BAJS 8/6 6LD20 5/ §/9 BOB 8/~ E8U77 210
DF78  6/- [ EFi0  9/- | HG: 7/~ 1 PY83 8. | Yoy 5/~ | 6AJ7 3/ | 6N 8/ | 124R7  5/- | 813 55/- | 1B24  25/-
DLFu1 3/- /e H.l-'300 100/- PY800 8/8 \:ﬁﬁ 4= BAKS 5/~ GNTG big 12Y4 2/~ B28A 30/« 39/92/K
DFY2 3/~ 1/8 Hl\.’M’ /6 P£1-35 8- Y6 B/ BAKE 6/ QTG 8/~ 1417 e 50/- 837/10/-
DF96 8/~ 8/~ | HL2K 2/6 | PZ1.75 12/ | %s00U 20/~ | 6AK7 &/- | © e 8l | 4/- A8 80/~
DE92 7/ 3/8 | HI2s  6/- | QP21 T8j- | %80LU 10j- | 5ALS 4/~ 1965 10/ | ssz 15/ A 80/~
DE86 6/8 718 HL23DD §/- QPruo §f~ 1A8 34- GAlOW  7f- 1964 8- R3T 9/~ T26A 2718
Drg2 5f- bf= Hjidl 44- QNud/10 5/8 LABGT 5/~ BAMS 2/8 HRGT 6/ 843 b/~ T
DLO3  3/- 5/- | HVR2Z  9/- | Q81202 8/- | 1CHGT  7/e | GAMB 4= | 68F5GT 5/8 #56A  14/- ransistors
DLY: /- 4/- | K3A 10/~ | QVO&/7 7)- | 1DNUT 6/ | GAQ3 V- | BAHT 3. 934 4/6 | oc2s e
DLYS 8- 5/ | KT32 8/ | Ry 8/~ | LETG  9/8 | 6AQSW 9/~ | gmI7 b 955 2/8 | 044 B/a
DLS19 18/ 6/- | K143 8/- | 8Pz 86 | JF2 3. | dAss  4) 936 2~ | 0C45 8-
ESOF 25/« 8/- l\ T4 5/9 HP:H 2/~ 1G6GT 8/ AW 9/a 857 5/« T2 7l
F1148 2/6 4/8 KT63 qf- BPG1 2/~ 104 2/6 gATS 4/ 4/8 HELEY 4/- (81551} Tl
E1232 8- 2/9 KT46 12/9 spP20 0 376 1146 6/~ BALG - ORLIGT 5/6 16512 5/- ocs2  10/-

MAXNY OTHERS IN STOCK

MARCONI COMMUNICATION
RECEIVERS. CR.150. Frequency
coverage 2-60 Mc/s in 5 bands. Two IFs.

Ist 1,600 ks, 2nd 463 kefs. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pansation.  Electrical and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass fromi00c/s to 10 ke/s
in 5 stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion, Facilities for diversity reception. In
as new guaranteed condition with original
mains power supply unit £70 or without
power supply unit £60. Carriage 30/-.
CR.I50/2. Frequency coverage |.5—22
Mc/s in 4 bands, all other features as in
CR.150. Price £35. Carriage 30/-.

P.C. RADIO’S mains power supply unic
for above, 90'-.

CR.150/3. Same as CR.150 with additional
separate antenna trimmer on front
panel, crystal controlled Ist oscillator
for fixed frequency reception, rhuting
switch (during transmission), wide band-
pass extended to I3 Kefs. In as new
guaranteed condition with original mains
power supply unit £75. Carriage 30/,
H.R.O. Senior. Table Model. In
excellant, fully checked, and tested
condition (without coils and power pack),
£15.10.0. As above but rack mounted
model, £/4.10.0.

CHR HIGH RESISTANCE HEAD-
PHONES. New, 16/-, P. & P. 6.

snelude Cathvd~ Ruy

Uverseus Podiage extra at cost.
Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/-, P. & P. 4/

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.

P

TRANSMITTER RECEIVER. TYPE
68T. 3-5 Mc/s netting facilities. Low
power consumption, Requires 150 v. h.t,
and 3 v. Lt. dry batteries. In good
condition. 35/-. Carriage 8/-.
COMMUNICATION RECEIVER
Type SR 40. 540 Kc/s-31 Mc/s in 4 bands.
Built-in  5in. loudspeaker, telescopic
aerial for SW reception. Calibrated “'S"”
meter, automatic interference limiter.
BFO circuit. 220v. A.C. Weight approx.
15 tb. £29, carriage free U.K.

R.209 RECEPTION SET. A 10-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M,) and
CW frequency | Mc/s-20 Mc/s. Hermeti-
cally sezled. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker

P.C. RADIOLTD

170 GOLDHAWK ROAD, w.I2
Shepherd's Bush 4946
Open 9—5.30 p.m. Thursday 91 p.m.

Totbes and Sprcial Valves. 1K, orders below £1 P, & P. 1/~ over £1, 2/-; over £3, P. & P. free
0.0, 46 extra,

or phone output. Dimensions: Length
12in., width 8in. depth 9in. Weight 23 1b.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special head-
phone and supply leads. Carr. £1.
PRECISION WATT METERS made by
Weston (USA) for D.C. and A.C. 25-1,000
¢/s. Voltage coils 150 and 300 v., current
max, 7.5 amps. Mirror dial calibrated up
to 1,500 watts. Connecting instructions
included. Overall measurements 6% x
54 x 34in. Brand new £9.19.6.
CARBON INSET MICROPHONE.
G.P.O. type, 2/6. P. & P. 116,

PANEL METERS (round)

0-20 microamps  2§” D.C. 791-
0-50 microamps 33" D.C. 45/.
0-50 microamps 24" D.C.** 40/
0-100 microamps 24" D.C. 35/
0-100 microamps 24" D.C.** 35/.
0-200 microamps 24" D.C. 32/6
0-500 microamps 2 D.C. 21/
0-500 microamps 24" D.C. 30/-
C-ImA* 27 D.C. 19/6
0-ImA 34" D.C. 35/-
O-ImA 31" D.C.** 35/.
0-5mA 34" D.C. 45/.
150-0-1,500mA 34" D.C. 29/-
0-15v 24" A.C. 1716
0-50v 23" D.C. 28/-
0-)50v 23" A.C. 24/.
0-500v (shunt) 24" D.C. 207.
0-5kV 34" electrostatic 85/
0-10kv 21" .C. 631.
Freq. 0-70 ¢/Sec|25v 33 52/.

*'Weston”, as usually used also in H.R.O.
as “S” meter. **Projection typa.
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

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

2in,

% Incorporating two 12in.

Eminently suitable for bass, lead or rhythm guitar and all other musical

instruments

diameter speech colls.

heavy duty 25-watt _high fAlux (17,000 lines) loudspeakers with
Designed for efliciently handling full output of amplifier
at frequencies down to 25 e.p.s.

% Dual Cone in second speaker reproduces frequencies up to 17,000 c.n.s.

% Heavily made cabinet of convenient size 24 X 21 X 14in. has an exceptionally attractive
covering in two contrasting tones of Vynair.

% For 200-250 v. to 36 c.p.s. A.C. mains operation.

% Four jack socket inbuts and two independent vol. controls for simultaneous connection
of up to four instrument pick-ups or microbhones.

% Separate bass and treble contrels providing more than adequate “Boost’” or ‘“Cut”
% LEVEL frequency response throughout the audible range.
% SUPERIOR TO UNITS AT TWICE THE COST.

1 Send E. for leaflet.
3 2 Gns OR DEPOSIT of £4.3.0 and 12 monthly
® pavments of £3.9.11. Carr. 17/6.

R.8.C. JUNIOR GUITAR AMPLIFIER
5-watt high quallty output. Separate bass
and treble ‘‘cut” and “boost” controls.
Sensitivity 16 m.v. Two high impedance
inputs. 10in. loudspeaker. Handsome,
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in attractive and durable
polvchrome.- -250 A.C. mains operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
. «V payments of £1. Carr. 7/6.

LINEFAR TREMOLO/PREAMP, UNIT
Designed for introducing the Tremolo effect
to any amplifler which is fitted with a
reserve power supply point for smoothed
H.T. and 8.3 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
oint and any input socket or amplifier.
ontrols are Speed (frequency of interrup-
tions), Depth (for heavy or light eflect).
Volume and Switch. Three sockets are tor
two inputs and Foot Switch. 4 Gns

ONLY -

Opening late
January at

GLASGOW 326 Argyle St.

TR ANSISTOR SALE. Muijlard OC71 3/9,

C45 4/11, OC44 4/11, OCT72 4/9, OC81 4/11.
00171 8/9, Ediswan XA10l 3/9, XBl02 3/9,
XA112 3/9. XB113 3/9. XB104 3/9 XC101A
3/, Postuge 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 fuges. Change Direction switch. varl-
able Sneed regulator _and circuit. For

A.C. mains. Suitable for Electric
Trains. leitad number available at 29/11.

GFI ENIU\I RFLTII-II RS
F.W. DGE 24

6/12 v. la
612v. 2a.

612 v.15a 35/9
CONT ALT COOLED.

250 v 250 - 11
250 'v. oW,
(?ﬂdge) 10/ 1. 250v 50mA I< W (Brldge)

A.5/11.

HI-FI 10-WATT AMl'l.lFlLR\ .
Brand New Combplete £7 Carr.
Units. 578,
Manufacturers’ discontinued Model Push-
Pull output. Latest high efficiency valves.
Dual separately contrelied Inputs for
“Mike''. Separate Bass and Treble Controls.
High sensitivity. Output for 3 or 15 chm
speaker. Guaranteed tested and in perfect
working order.

DERBY

Now open at
26 Osmaston Road
The Spot

R.S.C. SENIOR

For lead or rhythm guitar.,
push-pull output, Separ-
ate bass and treble “‘cut”
and ‘“boost” controls,
Twin separately con-
trolled Inputs so that two
ingtruments or ‘‘mike”
and plck-up can be used
at the same time. Loud-
speaker is a heavy duty
high flux 12in. 20 watt
mode! with cast chassis,
Cabinet is well made and
finished as Junior Model.
Size approx. 18 x 18 x 8in,
Carr,

oy 18 Gns. &F

Send S.A.E. for leaflet.
Or DEPOSIT 3b/-

High-fidelity

and
twelve monhhly payments of 35/-.

E
i F P Sultable for Base
Speaker Unit '15in., High Fiux,
30 watts. Cabinet’ size approx.
24 x 21 x 13in. Only 18} &ns. Or Deposit
37/8 and 12 monthly payments of 37/6.
Type BG2. Sultable for Bass Guitar.
Super Seneitive, 15in. 15 ohms high flux
speaker. Cabinet size approx. 30 x 21 x 14in,
Attractive covering of two contrasting
tones of Rexine and Vynair. Rating 50
watts. Only 29 gns, Or Deposit £3.7.6 and
12 monthly payments of B0/~

Tvpe BG3/2. Suitable Bass and _Lead
Guitar. Two 12in. high flux 15 ohm 25 watt
speakers, one with aluminium speech coll
anhd dual cone to provide smooth frequency
response from to 17,000 c.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered In two
contrasting tones of FRrey Vynalr and
Rexine, Rating 50 watts. Only 28 gns.
Orr 5Doelposit £3.7.8 and 12 monthly payments

LARGE REXINE COVERED SPEAKER

CABINETS. Heavy blockboard construc-
tion. Verv attractive two tone covering
of Rexine and Vynalr. Size 30 x 21 x 16in.
cut for 15in. or 18in. speaker or for two
12in. 11 gns. or Deposit 26/9 and # monthly
payvments 25/9. Size 30 x 30 x 186in. cut for
15{n. or 18in. speaker 13 gns. or Deposit
30/4 and 9 monthly payments 30/4.
Suitable speakers available

FANE EXTRA HEAVY DUTY
LOUDSPEAKER 13in. TYPE 1i3.
40 watts. Total flux 375,000 lines. Ex»

tremely high sensitivity. 15 ohm voice
coil. Cnly 18 gmns. or Deposit 35/- and
12 monthly pavments 35/-.

EXTRA HEAVY L/SPEAKER
. 15 ohms, 60 watts, 3in. diam.
Sneech Coil. Total Flux 375.000 lines,
High sensitivity. ONLY 25 #ns. or Deposit
52/9 and 12 monthly payments of 43/-.
Send S.A.E. for leaflet on 153 and 183.

R b pl 2 GUITAR | R.S.C. B20 BASS GUITAR

AMPLIFIER

Anighly efficient unit incorporat-
ing a massive 15in. high flux loud-
speakKer specially constructed to
withstand heaviest load condi-
tions. Rating 25 watts. Indivi-
dual bass and treble controls give
ample ‘‘boost” and ‘‘cut”. Two
high impedance jack socket in-
puts are separately controlled.
All controls are conveniently
positioned in a recess on tob of the
cabinet. Cablinet is of substantial
construction and attractively
finished in two contrasting tones
of Rexine and Vynair. Size
approx. 24 x 21 x 13in. Overation
4 from 200-250 v. c.p.s. AC.
mains.
Send S.A.E. for leaflet.
29L Gns Or Deposit £3.2.0 and 12
2 « monthly payments of 58/10.
Carr. 17/6.

EX. GOVT.

S\IOOTHIV(-
50 o

CHOKES.

maA. 50 H, 1,000 ohms 6/9; 100 mA
160 ohms 8/9; 60 mA, 5-10 H, 250 ohms 2/11.

COMPLETE POWER PACK KIT, 19/11
Consisting of Malns Trans., Matal Recti-

fler. Double electrolytic, smoothing choke
chassis and circuit. For 200-250 v. A.C.
malns. Output 250 v.. 60 mA. 6.3 v.. 2 a.

R.&.C. POWER PACK, 39/9. Louvred
metal case only 8 x 5% x 24n.
enamelled. For 200-250 AC. mains.
Qutput at 4 pin plug and socket 250 v.
60 mA. fully smoothed and 6.3 v. 2 a. Sulit-
able for power requirements of almost
any Pre-amp. or Radio Tuner.

R.S.C. BABY ALARM or INTER-
COMM. KIT. Complete set of parts with
dlagrams, etc. Housed in two polished
walnut finlshed cabinets of leusms
design. High sensitivity. For

.C. mains. Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 89/6,
carr. 5/- or assembled ready for use 6 gns,

EX. GOVT. SELENIUM
RECTIFIERS |2v. |5 AMP
(BRIDGE) F.W. ONLY

19/9

R.S.C.

LEICESTER BIRMINGHAM SHEFFIELD

32 High St. | 6 Gt. Western 13 Exchange St.
Arcade Castle Market

Half-day (Opp Snow Hill | Bldgs. Sheffleld

Thursday | Sta) No half-day

(Manchester) MAIL ORDERS to 5 County Arcade, Leeds I.
Postage 2/9 extra under £2.

Half-day Thursday

4'6 extra under £5.

Terms: C.W.0. or C.0.D. No C.0.D. under £i
Trade Supplied. S.A.E. with all enquiries please.

HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St, 5.7 County
St., Hull Liverpool 2 (above Alhambra (Market St.) {Mecca) Arcade

Half-day Wednesday

Theatre) Bradford

Manchester 2
No half-day

Briggate, Leeds
No half-day
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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.
aWJa e Ltd. Postage 2/9 extra under £2. 4/6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER  BIRMINGHAM  SHEFFIELD HULL LIYERPOOL BRADFORD MANCHESTER LEEDS
32 High St.| 6 Gt. Western | 13 Exchange St. 51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St. ; 5-7 County
Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade
Half-day (Opp Snow Hill | Bldgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds
Thursday | Sta) No half-day Half-day Thursday Half-day Wednesday No half-day No Half-day
P. \I SPEAKERS, 10in. W.B. “‘Stentorian” | 12in. 10 WATT HIGH QUALITY

26 Osmaston Road
THE SPOT

DERB

FANE HEAVY DUTY HI-FI SPEAKERS

12in. 15 ohms. Cast_chassis. Exceptionally
robust 2in. diam. Voice Coil Assemblles

122/10 20w., 5 gns. 122/10A 20w., 6 g
122/12 20w., § gns. 122/12A 20w, £7.19 8
122/14 22w., 9 Ens. 122/14A 22w., 10 gns.

122/17 25w., 11gns. 122/17A 25w., 12 gns.
15in. 15 ohms. Cast chassis. Lxceptionally
robust 2in. diam. Voice Coil Assemblies.
132/12 20w., 12 gns. 152/12A 20w., 13 gns,
152/14 27w 14 gns. 152/14A 27w., 15 gns.
152/17 35w., 16 gns. 152/17A 35w., 17 gns.

“A" indicates dual cone type, 30-17.000
c.p.s. Send S.A.E. for leaflets. Terms
available.,

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

A highly sensitive Push-Pull high output
unit with_self-contained Pre-amp. Tone

Control Stages. Certified performance
fizures compare equally with most ex-
pensive amplifiers avallable. Hum leve!

70 dB down., Frequency response +3 dB

30-30.000 cfs. A specially designed section-
ally wound ultra linear output transformer
is used with 807 output valves. All com-
ponents are chosen for reliability, Six
valves are used EF86, EF86, ECCB83, 807,
807, GZ34, Separate Bass and Treble Con-
tr-ols are provided. Minimum input required
for full output iz only 12 millivolts so that

ANY KIND OF MICROPHONE OR
PICK-UP IS SUITABLE. The unit is
designed for CLUBS. SCHOOLS,

THEATRES. DANCE IALLS or OUT-
DOOR FUNCTHONS, etc. For use with
Electronic ORGAN, GUITAR. STRIN
BASN. ete. For standard or long-pl
OUTPUT SOCK P

L.T. and H.T. for RADIO FEEDER UNIT.
An extra input with associated vol. control
is provided so that two separate inputs such

ram a “Mike”™ can be mlxed.
Amphﬁer operates on 200-250 v. 50 ¢/s. A.C.
Mains and has output for 3 and 15 ohm
speakers. Complete Kit of parts with fully
punched chassis and point-to-

Il GI‘IS point wiring diagrams and
" Instructions. If required
Carr. 10/~ pexlorabed cover with carry-

g handles can be supplied
for 19/9. The ampllﬁe: can be supplied, fac-
tory built with EL34 output valves and
12 months’ guarantee, for 14 gns. Send
S.A.E. for leaflet.

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

Suitable microphones and speakers avail-
able at competitive prices.

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS, W.B. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES CASH or H.P.

sU Pl RIET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
suitable for use with our Amplifiers),
Delayed A V./C. Controls are Tuning,
WICh. and Vol. Only 250 v. 15 mA. H.T. and
1..T. of 6.3 v. 1 amp, required from amplifier.
Size approx. 9 x 6 x 7in. high. Simple align-
ment procedure. Point-to-Point wiring
diagrams. instructions and priced parts list
thh illustrations, 2/6. Total building cost
£4.15.0. S.A.E. for leaflet.

3or 15 ohms type HF 1012 10 watts, hi-fidelity
type. Recommended for use with our All
ﬁén(%(l]ﬁ[er £4.7. 6. 12in R.A. 3 ohms 10 watts

in

TWEETERS. R A.3ohm. 25/9: 15 ohm 25/9

R.A. 12in. DUAL CONE 3 ohm 8 watt
Speakers. Ideal for Stereo. Only 39/9 ea.

Jason FMTI V.H.F./JF.M. Radio Tuner de-
sign, Total cost of parts including valves,

Tuning dial. Escutcheon, etc.. £7.19.6.
LINEAR L43 MINI URE 4/5 WATT
QUALITY AVMPLIFIER. Suitable for

any record playing unit and most micro-
phones. Negative feed-back 12 dB. Separate
Bass and Treble Controls. For mains 200-
250 v. 50 ¢fs, OQutput for 2-3 ohm speaker.
Mullard valves EZ80, ECC83, EL84. Size
only 7x5x57in. high. Guaranteed 12 months.
Only £5.19.6. Send S.A.E. tor leaflet.
: Deposit 22/6 and 5 monthly pay-
ments of 22/8.

LOUDSPEAKER
1n walnut veneered
cabinet. Gauss
12.000 lines. Speech
coil 3 ohms or 15
ohms. Only £4.19.68
arr. 5/-,  Terms:
Deposit 11/3 and
9 monthly

18 X 18 x 10in. Finish a’ above. Te
Deposit 17/9 and 9 monthly Spa.yments ol
17/9. Only £7.19.6. Carr.
For larzer 1ypes see mv(-r(llm: page.
LINEAR LG34 GRAM. AMPLIFIER.,
High quallt, . Separate Bass and Treble
controls. Handsome appearance. Com-
pietely enclosed. Black/Gold Frontplate
gns,

the latest

is used. HLT.

230-250 s,
in every d
Hammer fi
value at o £4, 15
deposit 22/6 and 5 » monthly payments of 22/6 for d\\l‘lll')l(‘(l nnit.

0 ¢/s. Output for 2
il and includes futly

high fidelity
all other types of pu h-ups and prac
Separate Bass and Treble Controls are |
give full long-playing record equalisation. Hum level is
negligible hmnz 71 dR (Im\ n, 15 dB of Negative feedback

vailable for !ho supply of a Radio Feeder Unit,
lam- Deck nr(--mnphﬁ(-l

-3 ohm speaker. Ch:
punched chas
it and point-to-point wiring diagrams and mﬂrutlmnm
0, or assembled ready for use 25/- extra.

R.S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER
A |Ii!l||y-5';ll::ll'i'\,'l‘

d-valve quality amplitier for the

n cles Onty G0 D volts input  is re-
for full outpat so that it is seitable for use with
pick-up head in addition to

all “mikes™,

ovided. These

300 v. 25 mA and L.T. of 6.3 v. 1.5 a.

For A.C. mains input of 20
Kit is complete

with Blue
eptional
carr., or

is not alive,
~ (with baseplate)

Plus

Opening late
January

GLASGOW 326 Argyle St.

R.S.C. GRAM. AMPLIFIER KIT. 3
watts output. Negative feedback. Controls
Vol., Tone and Switch. Mains operation
200-250 A.C. Fully isolated chassis.
Circuit, etc supplied. Only 39/8. Carr. 3/9.

THE SKYFOUR T.R.F. RECEL Rt
A design for a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to co struct. 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 5ii

MULTI-METERS, CABY MI. Sensitivity
2, ohms per volt. A.C. and D.C., 54/-.
A.10. Basic Meter sensitivity 155 micro-
amps A.C. and D.C. ranges £4.17.6. B.20,
Sensitivity up to 10,000 ohms per volt A.C.
and D.C,. £6.10.0. 30,000 ohms per volt,
with overload buzzer. £8.19.6.

R.S.Co JUNTOR J-F1 REPRODUCER,
The very latest Goodman Axiette 8 High
Fidelity loudspeaker (retailing at approx.
5 gn~.) fitted in a specially designed Bass
Reflex cabinet size 12 x 18 x 10in. Acousti-
cally lined and ported and finished in
polished walnut veneer. Matching im-
pedancfollﬁ %l(}oms Frequency

ran

ge 5 c.D.s. Power 8 Gns.

Limited Carr. 4/6.

handling & watts nominal.
Ideal for Stereo.

number.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Type BM1. An all-dry battery
eliminator, Size 54 x 4} x 2in.
approx. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
V. 50 ¢/s Is available. Suitable
for all batterys portable
receivers requiring 1.4 and
90 v. This includes low con-
sumpton types. Complete
kit with diagrams 39/8, or
ready to use, 46/6.

Type BM2, Size 8 x 5} x 2}in.
Supplies 120 v. 90 v. and 60 v.
40mAand2v.0.4a.tol amp.
iully smoothed. Thereby
contpletely replacing both
ILT. batteries and LJT. 2 v,

accamalators when  con-
nected to A.C. mains supply
2001250 v, 50 c/s. SUITABLIE

FOR ALL BATTERY RI-
CEIVERS normally using
2 v. accumulators. Complete
kit of parts with diagrams and instructions.
49/9, or ready for use, 59/6.

I S.C. BASS EFLEX CARINETS,
a0 \l()l{ MODEL. S emally designed
ior W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish, Size 18 x 12 x 10in. Handsome
appearance. Ensure superb reproduction
for only £3.19.6.

STANDARD MODFEL. As above but for
12in. speakers., Size 20 x 15 x 13in. For
vertical or horizontal use. £5.19.8. Suit-
able fltzgs with brass ferrules, 19/6 per
set o

R.5.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish. Pleas-
ing design. JUNIOR
MODEL. Size 20 x 11
x 8in. for 8 x 5in, or
10 x 6in. speakex\s

£2.9.9. S
DARD '\l()l)l L.
Size 18
12in. for 8 or loin.
spcakers £4.11.9.

ENIOR MODEL
Size 30 x 20 x 15in.
for 12in. Speaker.
Suitable Speaker
systems below.

Only 7 gns.

\U JIOTRINE HI-FI SPEAKER SYS-

M. Consisting of matched 12in.
12000 line. 15 ohm high quality speaker:
cross-over unit (consisting of choke,

condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly realistic reproduction.
Standard 10 watt rating £4.19.9. Carr. 5/-.
Or Senjor 15 watt. £6,19.9.

Carr. 7/6.

Size 36 x 15 X
18in. Beautiful
walnut veneer-
ed finish. Ele-
gant contem-
porary design.
Robust con-
struction.

Uncut, remo-
ahlebasehoard.
Depth above Only 12' Zns.

baseboard 51", Carr. 1
Terms: Dep. 29/9, and 9 mthly pymts. 29/9
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AUDIOTRON HI-FI TAPE RECORDER KIT 252

REALISM AT INCREDIBLY LOW COST, CAN RE ASSEMBLED IN AN HOUR
Incorporating the latest Collaro Studio Tape Transcriptor.

attractive two-twone polvchrome finish size 144 x 15 x 8iin. high and circult. Total cost if

tndividually approximately £40. Performance equal to units in the £60-£80 class. S.A.E. for leaflets.
Cash price it settled in 3 months.

TERMS. Deposit £2,13.9 and 12 monthly payments of 44/-.

The Audiotrine High Quality Tape
Amplifier with negative fesdback égualisation for each of 3 speeds. High Flux P.M. Speaker, empty
Tape Spool. a Reel of Best Quality Tape and a Handsome Portable Carrymg Cabinet. with latest

GNS,
Carr.
17/6.

purchased

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al1
PUSH.PULL ULTRA LINEAR
OUTPUT “BUILT-IN" TONE
CONTROL PRE.AMP STAGES

ONLY 3
PAIRS OF
SOLDERED

JOIL

Two input sockets with associated controls
allow mlxlnl; of “mike” and gram.. as in Al0.
High senslt, vity. Includes 5 valves, ECC83.
ECC83, L34 EZ81. High Quality sec-
t!onally wound output transformer soeclally
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 dB 30-30.000 cfs.  Six negative
feedback loops. Hum level 60 dB down. ONLY
23 millivolts INPUT required for FULL OUTPUT. Suitabie for use with ail makes and
vaes of pick- ugs and mlcrophones Comparable with the very best designs lor STAN-
DARD or LO PLAY RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, LEAD ()Jl Rll\"lll\l GUITARS, etc.
OUTPUT SOCKET with plug provides 300 v, 30 mA. and 6.3 v. 1.5 a. For supply of a
lt ADIO FEEDER UNIT. Si7e approx. 12X 9 x 7in, For A.C. mains 200-250 v. 50 ¢.p.s. Output
3 and 15 ohms speakers. Kit {s complete to last nut. Chassis is fully punched. Full

na ructions and point-to-point wiring diagrams supplied. Only 8 Gns Arr.
(Or factory built 51/- extra.) s 10f-.
It required louvred metal cover with 2 rving handles can be supplied tor 18/9. TERMS

ON ASSEMBLED UNITS, POSIT 9 and 9 monthly payments of 24/9 Send
S.A. (doilt itlluﬁt,rated leafiet detailing Cabinets, Speakers. Microphones, etc.. with cash
) erms

AR CTAPE PRE-AMPLIFIE ll.

1.INLE Type L1, Switched Negative fecdback
omnll-sdtlon Posttions for Record 1]in., 3tin.. 22in. and Playback. EM34 Recording
Level Indicator. Designed primarily as the tlink between a Collaro Tape Tran-
<criptor and a high flidelitd amplifier, but suitabie for almost any Tape Deck.
Only 9 g0, S.AE. for leaflet.

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

A complete set of parts for the construction ol a stereo-
phonic amplitier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. Suitable for all crystal stereo heads. Ganged
Bass and Preble Control give equal variation of “Hit"
and “cut”. Provision is made for usc as straight
(monaural) 10-watt amplifier. Valve line-up ECC83,
ECC83. EL84, EL84, BZ81. Outputs for 2-3 ohm speakers.
Point-to-Point wiring diagrams and in- 8 Gns
[ structions supplied. Send S_A.E. for leaflet 0

Full constructional details and price list 2/6. Carr. 10/-.
hln can be supphed assemblcd and ready to use for 59/8 extra.

HI-FI CRYSTAL PICK-UI’ HEADS.
(Cartridges.) Acos Standard_replacement
for Garrard, B. and_Collaro, 16/8.
Acos  Stereo-Monaural, 29/8, Ronette
Stereo-Monaural 39/9, B.S.R. Stereo 39/9.
BRADMATIC RECORDING HEADS,
High Impedance Record/Playback 22/-.
Low Impedance Erase, 12/6.

MARRIOTT RECORDING HEADS,
High Impedance, Record/Playback 15/-.
Low Impedance HEras:
PICK-UP ARMS,

10/-.
Complebe and_ with
late

Acos/hi-fl Turnover Cartridge 29/11.
CRYSTAL MICROPHONES. Hand type
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25/9.
Acos Mic 45 29/9, Stick type Acos 49-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 29/9.
COLLARO JUNIOR 4-speed Singie
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Onlv £3.19.6.
BS.R, AL fenp’d AUTO-CHLANGT
with hi-fi turnover head, £6.19.6. Car
GARRARD  AUTO-NLIM  4-SPT H
AUTO-CHANGER  with high  fidelity
pick-up. Latest model. For -250 V.
A.C. mains. £7.19.8, Carv. 4/6.
GARRARD APe AUTO- SI IM D
X 4-SPEED AUTOCEH "GER
Turnover 8 head, tor 200- 250 v. AC.
mains, £11.9.0.
GLIA ATURE 2.3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. QOutput for 2-3 ohim
speaker. For 200-250 v. A.C. mains., Size
11§ x 2§ x 24in. Controls: Vol. and Tone
with Switch. Only 59/8.
B.5.R. MOVARDECK TAPEDEUKS,
Speed 3%in, per sec, With hlr:h quﬂlit\
recording heads, £6.18.6. 5/-.
Cabinets to take Deck and ampuﬂex 39/6.

CHARGING EQ@
All for A.C. Mains 200-250

SENSATIONAL RS.C. BATTERY
STEREO OFFER

UIPMENT Guaranteed 12 months.
BATTERY CITARGER KITS
Up G Consisting of Mains Trans-

s LA ARPEMBLED | former, 'F.W, Bridge. Metal
A complete set of parts amp= 6/12 v /12 3. 2 amps. | Rectifier, well ventilated stee
to cnngtrucs ofoa ??aond 4 Gns. Fitted Am. | Fitted Ammeter | cace.  Fuses.  Fuse-holders.
quality Stereo ampilfier with an meter snd var- and selector | Grommets, panels, Heavy Duty
undmmrtnd output total § watts lable  charfe plug for 6 v. or | Clip, circuit. Carr. 3/6 extra
r A.C. mains Input of 200-250 v. e e L2 v. Louvied | gy ori2v.lamp.......... 22/9
Spnsmvlw 130 m.v._Canged Vol. e R hetne | mrtal cuse fii-f AsTanove, with Ammeicr . 23/0
and Tone Controls. Preset balance . oharging, Louvred | |Shed attractive: Gy 2amps. ... 19/0
control.  Full instructions and iy (i G O G 14\L Charg e ammer | hamwmer  bIUC gy oorlgv.2ames.. ... 25/9
wiring dlagrams suppiled. Steveo ‘SaLeel] ’“a;f' “‘A“h d}‘ ":\V% Fu'rmusc dmme Fused, ready for | g v! or 12 v. 2 amps. 10C1u
Pick-up Head 19/9 extra with above| f01sh- luse CHp) BOLLE AR d 59/9 use with mains | syye of Ammoter. 5/9
only. with mains and output lea s andoutputleads. | & v, or [2v. 4 amps. with
and battery clips. BETUN 49/9 g?lgrr. Ammeter Em} varlable 3y
HEAVY DUTY CHARGER KIT.] Terms: Deposit 12/- and 5 munthly 2 a charge rate selector.....
«m\\. ¥ Amps., variahle output.| payments 12/-. B metan 2719 | CHARGER AMM

Consisting of Mains Transformer

0-1.5 a.. 0-4 a., 0-7 a. 8/9 ea

0-200-230-250 v.: F.W. (Bridge) Selen- CHARGER KIT, 12 v, 14 AMP or 2 7 AMYE ) N
ium Rectifier; Ammeter, Variable] Consisting of mains trans. 200-230-250 v. W (Brldge) selen- | CHARGER KIT, I.\: 10.\‘nm
Charge Rate Selector Panels | fum Rectifier. Ammeter, Fuses, Variable Reslstor. Heavy with variable charge rate
Pings, Tuses, Fuseholder and| Steel Stove enamelled case and Circuit. Only £9.19.6. Carr. adiustment and ammeter.
cipcuit, 59/9. Carr. 4/6. 15/-. Please state if 12 v. or 24 v. kit reguired. £4.19.8. Carr. 10/-
FULL MIDGET MAINS Primaries 200-250 v+
R.S.C. MAINS TRANSFORMERS (oo {itlioin) | B0EL WA Soeres 02
Interleaved and lmpre nated. Prim- | FULLY SHROUDED (continued)— 250-0-250v. 60mA., b. 3. .
artes ;M-%I) 50 ils s(-reem-ﬂ 495-(-425v. 200mA, 6.3v. 4a. C.T. bv. 38 .. 55/- | Both above size 21 x 2? x 2lin. B
TOP SHROUDED DROP THROUG 425-0-425v. 200mA, 6.3v. 4a. C.T. V. FILAMENT TR \\'«JFOR\IER\
250-0-230v. T0mA, 6.3v. 2a. 0-5-6.3v. 2a 17/9 4a, C.T.,5v. % Qo g 59/9 | All with 200-250v. 50 cfs primaues 6.3v.
350-0-350v. 80mMA. 6.3v. 2a. 0-5-6.3v. 2a.. 18/9 | 450-0- 450v. 250m A, 8.3v. 44, 89/9 | 1.5a., 5/9: 6.3v. 2a. 7/ 0-4-6.3v. 2a. 7/9:
250-0-280v. 100mA. 6.3v. 2a, 6.3v, la .. 21/8 | OUTPUT TRANSFORMEL 12v. 1a, 9111} 6:3v. 3a. B/11; 6.3v. Sa. 17/6:
250-0-250v. 100mA, 6.3v, 3.5a, C.T. 16/9 Mldget Battery Pentode 66:1 rm SSQ. 12¢. . twice. 17/6.
250—0-230v. lOOmA 6.3v. 4a. 0-5-6.3v. 32 25/9 4/68 | SAOOTIHING CHOK
-0-300v. 130mA. 6,3v. 1a, 6.3v. la. for Small Pentode, 5.0000 to 30 ac .. 418 |150mA_ 7-10 H, 250 ohms. .
\mllard 510 Amplifier . Small Pentode 7/8,0000 to32 .. .. 4/8 ' 100omA. 10H. 200 ohms
300-0-300v. 100mA, 6.3v. 4a. 0-5-6 Standard Pentode 5,0000 toda .. .. 319 1 gomA, 10H, 350 ohms
330-0- 350v IOOmA 8.3v. 4a. Standard Pentode 7,000 to 3¢ .. 59 somA. 10 H, 400 okms
350 1501 63» 4a o.> 6.3v. 3a 29/9  10.000Q to 30 CCHARGER TRANSFORM
200m. A 9/9 | Push-Puil 8 wath EL84 or 6Vé to 34 All with 200-230-250v. 50 /s Plimarles.
SIIR(H'I) ICI) l PRIGHT or matched t 9/9 0-9-15v. 11a. 12/9; 0-9-15v. 2a, 14/8; 0-9-15v.
60mA, 6.3v. 2a, 0-5-6.3v. 2a. Push-Pull 10-12 watbs to match 6V6 or 3a. 16/9 boo-T5v. 5a. 19/9: 0- S-15v. ba. 23/9:
0 mn PO A ae s, 0-5-6.3v. B o [;{Jaqitf'gdc? e ior 3 and 150 Spcahere 19/9 0-G.15v.'6u. 289, :
2530-0-250v. 100mA, v, 4a, 0-5-6.3v. 38 ollowiy pestordan wo s
30-0-300v. 100m A, 8.3, 4a, 5. 3n 7/11 | Push-Pull 10-12 watts6VA or ELB4 . 18/9 Lt 10 (i Mk en G o RANS.
300-0-300v. 130mA, 8.3v. 4a, C.T. 6.3v. Push-Pull 15-18 watts, 61,6, KT66 . 29/g 1 0-110/1 /250v. 50-80 watts, 13/9:

1a. for Mullard Amplifier
350-0-350v, 100mA, 6.3v. 4a, 0-5-6
350-0-350v. 150mA. 6.3v. 4a. 0-5-6.

/9  Push-Pull Mullard 510 Gltra lincar 29/9
v, 3a 27/11 Push-Pull 20 watts. sect\onall\ wound,
53v.3a .. 35/8 | 61.6. KT66, EL34, etc. a0/

250 watts, 39/9: 150 watts. 27/9
\ll( ROPHONE TRANSFOR MERS
: 1 high grade. clamped. 8/9.
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PORTABLE TRANSISTOR RADIOS
BACKED BY SUPER AFTER SALES SERVICE

ROAMER SEVEN Mk Il

@ 9 stages—7 transistors and 2 diodes

Covers Medium and I.ong Waves. Trawler Band and two
Short Waves to approx. 17 metres. Push-pull output for
room filling volume from rich toned heavy duty 5in.
speaker, Ferrite rod aerial for M & L waves and telescopic
aerial for S Waves. Air spaced ganged tuning condenser
ensures wonderful stations selection. Simulated hide
vase with gilt trim and shoulder and hand straps.
Size 9 x 7 x 4in. approx. The perfect portable and the
ideal car radio. (Uses PP9 battery available anywhere.)

5 WAVEBAND
PORTABLE OR
CAR RADIO
Amazing performance
and specification

Total cost of parts now only

£3.19.6

Parts Price List and easy
build plans 3/-.

“Home, Light =
AFN. Lur. all
TRANSONA FIVE |
Py Durhan. |

@ 7 stages—35
and 2 diodes.

Fully tunable over mcdmm
and Long Waves and T

transistors

Band. lucorporates Fe o
rod aerial, tuning condenser,
volume

tone su

otc. A

4 x n. with red speaker
grille.  (Uses 1289 battery

available anywhere.)

426

P. & P, 3’6,

Total cost of al!
parts now only

Parts Price List and easy
build plans 2/-

SUPER SEVEN

@ 9 stages—7 transistors
and 2 diodes

Covers Medium and Long
Waves and Trawler band. The
ideal radio, can be fitted with
carrying strap for outdoor
use. Completely portable—

ful reception. Push-pull cut-

larger speaker). Size 7} x 5¢
. (Uses
available anywhere.)

£3.19.6 *

=
=1

Total cost of all

parts now only 316,

P

ROAMER SIX !
FREE

{ Miniature Earpiece, plug ond socket (value 9/6) l
and details of conversion to private listening.

@ 8 stages-6 trans-
istors and 2 diodes.

Listen to stations
half a world away
with this 5 waveband
portable. Tunable on
Medium and Long
waves, Trawler Band

I
|
1
1
1
and two Short waves. |
I
1
I
1
I

Sensitive ferrite rod
aerial and telescopic
for  short
Top grade
3-inch

aerial
waves.
transistors,
speaker. handsome
case with gilt fittings
Size 64 x 4} x 14in.
Parts Price List and
easy build plans 3/-

Total cost of ali
parts now only

TE4.19.6 rer e

has built in aerial for wonder- I

put. 3in. speaker (will dr 1ve|
X

PP battery |

&P.I

|
Parts Price List and easy build plans 2/-. l
1

NEW!

TRANSONA SIX

@ 8 stages—&é transistors
and 2 diodes.

This 1s & top performance
recciver coveving full Medium
and Long Waves and Trawler
Band. Hizh-grade powertul
magnet 3in. speaker makes
listening a pleasure. Push-
pull transformers tor ample

power. Ferrite rod acrial.
Many stations listed in one
evening including Luxem-

bourg loud and clear. Attrac-
tive casr in grey with red
griile. Size 6 x 44 x 1}in. (Uses

g available any-
where.) Carrying strap 2/-ex.
Total cost of all

P. & P.
parts now only 59,6 36

MELODY SiX

Parts Price List
and easy build plans 116

.« . amazed at volume and pre-
formanee . . . has really rome up
10 my crpectations.”

NG, Stockton-on- Tees,

Miniature Earpiece, plug and socket (value 9!6)
and details of conversion to private listening.

FREE!

@ 8 Stages—6 transistors
and 2 diodes.

Our latest completely portable
transistor radio covering me-
dium and long waves. Incorpor-
ates pre-tagged circuit board,
3in. heavy duty speaker, top
grade transistors, volume con-
trol. tuning condenser, wave
change slide switch. sensitive
6in. ferrite rod aerial. Push-pull
output. Wonderful reception of
B.B.C. Home and I.ight. 208 and
many Continental stations.
Handsome leather-look pocket
size case. only 8§ x 3! x 1lin. approx.. with gilt speaker grille and
supplied with hand and shoulder straps.

Total cost of all £4 9 P. & P

parts only

POCKET FIVE

@ 7 stages—5 transistors and 2
diodes.

Covers Medium and Long Waves and
Trawler Band. a feature usually
found in only the most expensive
radios. On test Home, Light, Lux-
embourg and many Continental
stations were received loud and
clear. Designed round supersensi-
tive Ferrite Rod Aerial and fine tone
2}in. moving coil speaker. built into attractive black case with
red speaker grille. Size 5} x 1§ x 3lin. (Uses 1289 battery available

anywhere.}
4216

FParts Price List and
easy buildplans /-

Parts Price List and
easy build plans 116

Total cost of all

parts now only P. &P. 30,

+ All components used in our receivers may be pur- |
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts
or available separately at prices stated.

Radio Exchange Co.

27 HARPUR STREET, BEDFORD

Phone 2367 @ Opposite Co-op. @ 10—1 p.m. Sats
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HE-30 SUPER AMATEURCOMMUNICATlON RECEIVER !

4 bands covering 530K c/s Lo 30Mc/s
continuous.  Operation  200/24 0!
volt A.C. Special teatures in-
clude: Fasy to read illuminated
slide rule dial—Built in Q muiti-
|| ptier—Aerial  trimmer—calibra-
|| ted electrical bhandspread on |
amateur bands—0-100 logging
scale—noise hmlcer—AVC/MVC‘
selector—stable oscillator and
B.F.0O. for clear CW and $8b 19-‘

or !

ceptivn— bully in edgewise '

BONUN. meter. Qutput or phones

SPLECIAL

n}‘;}}o r%‘égﬁ-‘gﬁpmﬂ‘él. STDspeaker. Supptod brand new
ching speaker lor and guaranteed with manual.
only 32/6 or separ- £42 carriage pald. S.A.E. for

ately for 62/6. full details.

IHE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER |
Frequency coverage 550Kcis
to 30Mc/s continuous. Opera-
tioh 220/240 volt A.C. The
perlect vecelver tor short
short wave lstening. Special
teatures inciude: Slide rule
tuning dial—electrical band-
spread—0-100 logging scale—
lleOVed selectivity—built
in S meter—A.V.C.—Not=e
limiter—B.FF.0.—Phone )ack
bullt in 5 in. speaker—tone
control—standby switch —sunnlied with three aerials. territe loon
for hroadcaxt band. adiustable 38in. whip tor short wave and wire
aerial. Smartly styted durable metiul cabinet. Sunplied brand new
and guarahteed with manual. £24.15.0 carnage paid.
tor tull detalls.

NATIONAL H.R.O. RECEIVER
SENTIOR MODEL, supplicd  complete
with full set of nine coils covering 50Ke/s
to 30M-/s.  Each recefver thoroughly
checked before despateh and available
as lollmlvs
hJ

SOALE.

odel, Good used cond.., £18.19.0
Todel_As new eond. . £22.10.0
Rack Model. Good used coh £18.18.0
N.B.—Rack modet 1~ 1dentical {0 tadie
model with cxtended Iront panel 1o

fit a 19in, rack. Carriage £l extra.
200/250 volt A.C, power sup) lled for all above recetvers, also sold
separately 59/6, carr. 5/-. A.E. for details,
LAFAYETTE BRAND
RECORDING TAPES
First €rade guality American tapes.
Brand hew and guaranteed. Discounts

CLEAR PLASTIC PANEL METERS
D Arsomal  Moyemeat Jewelled
\Inumn-uh 1#1f, in, Square Fronts . titn,

ll Behind Pancl . in, Dia. Panei
Accuraey 20 of FullScale , Silver
s, Black Numerals and Pointers .
tment. All tvpes mov-

mg coil. Individually hoxed and guaran-
Leed Avallable as follows:
A 32/8 150mA .. 22/8
l()ﬂu. A 29/8 200maA .. 22/6
2000 A 8 500m A .. 2218
5000 aa 5/ TH0mA .. 22/8
50-0-501LA. . 29/3 1A. DC .. 2218
100-0- !W)[LA 2718 LA. DC .. 218
300mA 2/6 3V, DC .. 22/8
1mA 22/6 V. DC L2/8
10m-\ 2e/8 50V. DC .. 22/8
>0n 2218 100V. DC .. 22/8 22/6
100mA .. 29/6 150V. DC .. 22/8 V. 22(6
Calibrated ''S” meter< 35/-. A full range of larger clear |)lllﬂ|

vl Bakellte panel meters are avaitable, semnd for lustrated

h afiet, Trade fernis mvallabte,

FIELD TELEPHONES

Tvpe L. Two line connection. gen-
erator bell ringinz. Complete teie-
bhone intercom. Supplied in excellent
condition. tully tested and complete
zamh batmruw On!y 89/8 per pair.
a1
Tvpe As above kul moulded
bakellte case (a= fllustrated). Supplied
complete with wooden transit case jor

held usc. £4,10.6 nei pair. Carr. H-.
BRAND NEV
MULTIMETERS b \E

R
supplied with Leads, Batte and hlru(th 1=,
Lo Q/VOLT 21, 000&1/\0L

O715/150/1.000 v. A.C. ?/10/J0/2¢U/500/1 000 v. A.C. and

0/150 A D.C.

0/100 KO ete. 501LAL0/25/500 mA. D.C

39/8. . & P. 1/u. 0/.;01([/')0(2)/)\/5 meg., etc., 97/6.
&

30,000 0/V01,1

0/4/1/10/50/2’)0/ 50071, ()00 v. D.C.

0110/304250/500v. A.

0/501. A £0/10/250m A D.C,

0/10K/1 mex /10 mv . etc. £5.10.0. P.P. 2/6.

30,000 Q/VOLT

Of 111127 10425/ 100/250/500/1,000 v. D.C and A.C.

01501 A 151501500 mAf0/12 amip. D.C.

0/80K 1 e, /60 mes., etc. £8.17.6. Post paid

0,000 Q/VOLT

0/10/60/250/300/1.000 v. 1).C. and A.C.

072012.A12.5/25250 mA. D.C.

(F))/H)K/NUKII meg./10

and D.C,

meg., ¢tc., £7.10.0.

for quantities.

ain. 6001, ¢ plastic .. 8/6
ain. a0oft.  L.P. 10/~ }
ain. 12001t D 5 15
Atn, 1200t L.P,
Siin. 1800t D.P. |
7in. 1200ft.  std.
7in. 1800fL. 1, P. |
nn, 1800ft, rolFa |y
Tin 24001t I).P.

"Post. age 2/-. Over |

COSSOR DOUBLE BEAM OSCILLOSCOPE E 1035

4in., tube. Callbrated Y1 amplitcr rom 50m\V 1o 50V. Bandwidth
10Mofs. Calibrated Y2 amplifier from 5V Lo 390V with banewidth up
to 100Kc/s. Directlv callbrated X shut providigg time ure-
ments (rom 15 microseconds to 130 milliseconds. Suppiled i wuar- |
anteed perfect condition. €40 each. Carr, 30/~

UNIVERSAL AVOMETER | MINE DETECTOR No. 4A
MODEL “7" Wil detect all tybes ol metals,
Fuliv portable.  Comniete with
instructions. 39/8 each,  Carr.
10/-. Batters 8/ oxtra.
SILICON RECTIFIERS
SCR. 100V, P LYV
1 4 Tamp.. 7/8
! 200V, PLY.
. 5/6
OOV, P
. 5/6
0y,
_ .. 316
N OV, P
h Lamp §/6
@A minwtue  ~theon
rect: 1/- each.
Di=counts fot guuantities,
Plvj\.sc EE bostage,

order.  Sappited com-
£11 each. Registered

50 range=. Ginaranteed perfect workine
plete with leads, batteries and instructions.

post 5/- extra,
.NV\\\\

— cun

“ .Jq il

2/
100900 2/ VOL'T
)/Z S5H10/30/250/50011.000 v, N.C.
2.5/10/50/260/1,000 v. A.C.
10/251L A72.5125/250 mA /10 amp. D C.
Y0K/200K/2 meg./20 ms‘u ohm etc
.19.6. Post Paid.

P.C.R2 COMMUNlCATION RECEIVERS
sxeellent 6 valve reeeiver Frequency rowmqo an 3 bands, 800
"mﬂ metres, 190550 metres and §-22Me Output for nhnm‘ or
speaker, supplied 1o perfect condition, £5.19.8 cach. Carr. 10/-,
The receiver can he supnliod \Vlbh an internal power supply to
operate on 200/250 voit A.C. at 39/8 extra, or plum in external
nower sunbiles are 3h/- oxtra, I' ull cireult supplied.
AVO WIDE RANGE E SIGNAL TGENERATORS
Frequency coverige 50Kofs to 80Me/s in six turret operdaled
FANEes | For use on ~tandard A.C. mas, Packed in artzinal
traisit cases with accessoites, S\mpned in as new condition,
{ully ¢ hecked betore despateh. £15. Cavr. 10/-
1 CR.100 COMMUNICA-
TION RECEIVERS

MINIFLUX ; TRACK
TAPE HEADS

60K (/s L 30Mc/s on 6 bands.
set of three, record, plavback. | 900256 vott  A.C. operation.
erase, Only 28/6 sot. P& P 4. § gupplied in perfect working
* condition. £21 each. Carr, 30/-
MICROAMMETERS RN GT
0-500 microamn 2'in. clcular N:g%.DRSSTRENGTH
flush punel mountinz.  Trials E
engaved 0-15,  (+B00  voli~. Fl‘PaueI;ceY
Brand new boxed, 13/- P. & P. covers
b, ‘ 15 1-250Me/s.
i p— Fittad with

200 microamp

HEAVY DUTY

8 ter.
AUTO TRANSFORMERS g‘uensfied

O/103/250 volt step up or step i ”@g“ %wnh tel-
down  Birand new bosed. ex- Ly « escoplce
CR.AL watt  £7.10.9. T ael jal,
10/-0 A0 watt, £15, | e plece

[N Bl and lustructions 68/8 posc pam
1 »\.R(; EST STOCK OF COMPUNENTS IN THE COUNTRY

OPEN & a.m.-6 p.m, EVERY DAY—MONDAY to SATURDAY.

AI_IIU) LIMITED

L GERRARD 8304 /9]55

Cnbiu. SMITHEX LESCILIARE
lE STREET,. LONDON, W.C2
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NEW YEAR CLEARANCE SALE —

STOCKROOMS MUST BE CLEARED TO MAKE WAY FOR SPRING STOCK

PRICES  SLASHED

Stock No. 101—Few Only MAINS BUR-
GLAR ALARMA. With complete set of door
and window microswitches and Connecting
Wire etc. Advertised al 7 gns. OUR PRICE
to clear 396, plus 3/- P. & P.

Stock No. 102—BRASS RIGHT ANGLE BRAU-
KETS, drilled with 2 holes. Approxiiately lin.
square  Only 9d. apair.
Stock No. 104—MINIATURE MEDIUM WAVE
TUNING COLLS with reactlon winding. Clearance
price 2/- each, plus 6d, P, & P.
Stock No.105—39 ONLY PRECISION CAMER AN,
Takes 127 iim. To vlear 8/6 each. plus 1/6 P, & P.
Stock No. 106— 193 ONLY MINIATURE PLAS-
TIC RADIO CABINETS, comblete with Chrome
carrying Handles. Dial and luning knob. Size
83 x 3] x 1jin. Clearauce price only 5/6, plus 1/+
P, & P.
Stock No, 107—PRINTED CIRCUIT3 of 3
Transietor Reflex Radio made to fit above radio,
2/8, plus 1/6 P. & P,
Stock No. 108—MINIATURE PRINTED RADIO
¥ ABH\FT% S X8} x] 316 each to clear. plus
& P,

fil. P.
Stock NO 108—BEAUTIFUL MINIATURE
SIZE PL, STIC RADIO CABINETA. Nize
5x3x

Sin. Prlmcd and ready drilled. OUR

P}UCE 3[8 plus 1/- P. & P.
Stock No. IID—MI\IATI RE PLASTIC RADIO

CABINETS unprinted. ﬂlze 3 x 2} x jin.. 2/6
eat,h te clear, plus 6d. P.
Stock No. BEAU’IIFULLY MOULDED
MINIATURE ASTIC RADIO CARINETS
complete with carrying handle and tuning
knob. Size 4 x 2] x 13in. Price to clear 3/6, plus
1/-P. & b
Stock No. llla—=pecially Printed Circuits for
above cabinet of two transistor retlex radio, 2/86,
plus 6d. P. & P.
Stock No. 112—EXCEPTIONALLY 00D
LOOKING TPLASTIC RADIO CABINETS
“SLIM LINE". Rize 6 x 3} x l{in. Clearance
price 5{9, plns 9d. F. & P.

only 18/6
Camplcte st of parts,
Amaze your friends !
~—thir highly sensitive

“CT-
receives
all  medlum  wave
stations  clear  and
crisp—holds ten cigar-
ettes—weighs less than
3 ozs. with cigarettes!
Piny  battery
cost 3d and last over three months. This brilliant
little novelty personal phone radio is ideal Yor
Bedside, News, Sports. Office. (an be built by
anyone from our simple pictorial diagrams in an
hour or two, All parts supplied for 18/6 (add 1/6
P. & P.). C.0.D. 2/- extra. (Parts sold separately,
priced parts ligts 1/-,)

Stock No. 113a—BEAUTIFUL BLACK & GOLD
READY DRILLED FRONT RADIO I’A\'Flﬂ
TO (0 WITH THESE. 5/-, plus 1/-. P. s
Stock No, 114—MINIATURE RA[)IO CABI-
NETS IN GOLD but undrilled. Size 47 x 3 x 1}in.
Give away price of 2/8, plus tid. P. & P. Npe(‘ul
carrying cases for ahove at 1/6, plus 6. P, &
Stock No. 115—RALLIO CABINETS same as
specified as abuve, but upright design, 2/6 each,
plus 6d. P. & P

Stock No. 115a—§|>ec|al carrying case for above
at 1/6, plus 6d. & P.

Stock No. 116 ‘L\OTHER TYPE RADIO
CABINET. horizontal, 2/8 each, plua 6d. P. & P,

Stock No. 125—BRAND NEW MAGNETIU
DEAF AID TYPE EARPIECES, complete
with Plug and Sncket. 300 ohms. OUR
SPECIAL PRICE 5/-, plus 6d. P. & P,

Stock No. 126—BRAND NEW CRY ST'\L
DEAF  AID TVPE EARPIECES. Our
pricc 4f-, plus 6d. P. & P

Stock No. 127—DECURATIVE SPEAKER
GRILLY 2in. diamc(cr, 4 far 1=, plus 6d. P, & .
Stock No. 128—4in. PLASTIC CARRVING

FIA'\])LLS with fixing screws, 8d. cach, plus 6d.

Skock bo 135—93 ONLY STANDALD PLASTIC
CEILING SWITCHES. two wa¥, cord operated
(earagnce price 2/8, plus [/+ ¢ P.

AMAZING NEW INVENTION
AUTOMATIC
CAR LIGHTER

oNLY ().

We have been | ¥ enough
to purchase 1500 only of
these fully automatic Car
Cicarette  Dispenser, Lighters
because of a  frustrated export shipment.
Originally made to sell at about 453/-! Robust
amd ingeniously designed in heavy chronnum.
Holds packet of cigarettes (any make and size)
you reach out with one band, press a button
and a lighted cigarette is in your hand! Can be
fitted by anyone in 273 minutes.  For 6 or 12
volts, tull \,mmutmg detaila—only one wire tn
conneet!  Each one in own coloured box, hraml
new and untouched. Only 10/-, add 2/- P. & P.

| (€.0.D. 2/6 extra),

Stoeck No. 117—4 SURBMINTATURE 1 TRAN-
SISTOR  RADIO CASES (Plastic. andrilled),
Rize only 1¢ x I} x . to Ulear Ef- each. plus
td. Pox P

Stock No. 118—S8PRING
holding Mmm(urc Valves,
6d. P. & F.

Stock No. 119—72 ONLY MINIATURE 6 TAG
COLLS covering Medium Wave and Long Wave
with reacuon \nndmg Price to clear 3/~ each,

TERRY LIPS ror
Price fur 3. 1f-, plus

plus td. P,
Stock No. 1207*]\“LAP TO AHO\ E  but
Mmlnu.n Wave only 2/- each phm 6d.P. & P,

[ Stock No.

“VOLKSRADIO”
POCKET VALVE RADIO

15/~

Take = Over Bid
makes this Fan-
tastic Offer possible
—the  beauwtitully
compact  “5  Star

ONLY

Volksradio” meas-

tectly—in the bed-
roormn, office. parden—over all medinm waves
(incl, Luxembonrg). Under 1d. hour rurning
cost.  Anyone can asserable it in L or 2 hours,
using our simple A B C plan. Complete set of
varts. Only 15/-, plus 1/6 P. & P. C.0.D. ex. |
 (Farts can he bought separately).

Stock No. 137—BRAND NEW TRIMMERS © -

DON™, 250 pF. To clear 1/~ each, plus 4. P, & P,

Stoek No 138. —MINIATURE JORN VALVES.
",

5} Bl‘A\lD

NEW VALVES,
2/9, plus ud. . & P.

Stock No. 140—6V6G: VALVES, 4/6, plus 9.1 & P,
Stock No. 141—IL| BRA\D NEW vaLy
1/9. ptus 6d. P.

Stock No. 145 BIAND NEW BIG VALVE
HOLDERS, 6d.. plus 4d. P.
THE MINUTE
TRANSISTOR
RADIO

& MIAmI
— ony 1776

Unbelievably small—entrageously cheap.  You
will be amazed at the tine quality of tone and
volunie of thix great little radio. Only a fantastic
entertainment for wonths on an &d. battery.
84 x 2{ x llin. the MIAMI will bring vou great
simple assembly plan with each set. ONLY 17/6.
YES 17/6 Plus 2/8 P. & P. (C.0.D. 2/- extra).
sfaction 1iuaranteed.  Demonstrations given
Parte available separately it required.

|Ln|_\

TERMS OF BUSINESS
C.O 276 extra, regret No C.O.D. umder €1,
Add extra postage 101 overseas. Special prices
1or quanttty and the Trade. All gowds gnaranted.
Components, techuical books, Hi-IP by leak,
Juron. Lotenz. Quad. ete. dend S.AE. tor

«uotatiou or with any enquiry.

Stock No. 121—MEDIUM WAVE LOOPNTICK
COFLS  with Variable Tuuing ¢ore, only.
To clear 2/9 each. plus 6, P & P

Stock No. 122— FEW ONLY VARIABLE TUN
ING CONDENSER (Mica Dielectric)—.0005 mfd..
3/8, plus 6d. P, &

Stock No. 123—17# RADIO DIALS.  Printed
Medium and Long Wave. Square shape. Size

N Bhie with central hole.  Price 1/6, plus
ad. P& P
Stock No. 124—8UB-MINIATURE DJODES,

all brand new and tested. Clearance price 3 for 1/-
plus ad. P& I

OUR NEW 4-STAGE
MINUETTE

Buihl  this

newlg-de

transistor
set o in very
strong ready
drilled UL~

~ize only 6 x ¢

34X tie.
Uses three transistors and diode and SELF-
CONTAINED LOUDSPEAKER, Very sensitive,
ileal far office. bedroom, holidays, etc. Months
ated months of listening off an Nd. battery.
t'an be built FOR ONLY 30/~ includiug PRO-
PER CASE, miniature speaker. ete. SIMPLE
AS A.B.C. PICTORIAL STEP-BY-STEP
PLANS ete., plus post and paeking 1/6 ((.0.D.
2/- extra). Parts sold separately, priced parts
list 1/-.

Stock No. 163—BRAND NEW ASSORTED
CONDENSERLY 30pF to .01 mid., 25 for 7/8,
plus 1/- ' & P

Stock No. 164 SPECIAL OFFER OF HOME
CONSTRUCTED RADIOS NEEDING ATTEN-
TION. Fillkul with cotuponents in good condition,
Stock No. 184b—TVPE (B) 2/3 Transistor. Size
40 x 3 x 1fin. Price 5/- each plus /- P. & I,
Brand new 2lin. Miniature Coil Speakers, worth
144-, given free with every order for five.

Stock No. 184d —TYI'E (D) Miniature Valve
Radios in plastic case. dize approximately
6 X 4 x 1lin. Price 5/- plus 1/6 P. & P.

Stook No. 164e—TYPE (E) 20 only. \alve Radios
in smalt Fibre attache cases, Hize 7 x 5 x 2}in.
Price 22/8, plus 218 P. & 1.

Stock No, 185—3URPRISK PARCEL TYPE (a).
Assorted cornponents, Price 5/, plus 1/6 P. & P,
Stock No. 187-—UI1ANT '!UR!’RI\E PARCEL
TYPE (o). Price 15/« nlus 2/- P

Stock No. 132—WANDER PLLhS. New and
unused. 2/~ doz., plus 6d. P.

Stock No. 134—5in. M()\l\(}v COIL LOUD-
RPEAKERS.,  Brand new, 3 ohms, 10/-, plus
26 P, & P

Stock No. 188—SPECIAL CLEARANCE OF
FULLY GUARANTEED BRAND NEW
“GOLD FRONT” 6 TRANSISTOR SUPER-
HET KRADIOS. Complete with real leather
carrying case. Personal earpiece, battery.
All in heantiful presentation hoxes. Only 75/~
plus ¥/6 P, & 74 only. Advertised at
£6.6.0 recentiy. Last 74—no more available.

Stock No. 143—265 ONLY!
MINIATURE PRECISION

‘MINETTA' BPY
CAMERAS complete with
f rolls of film and real
leather carrving case. Rize 2 x 14 x 1}in
Price to ciear 20/- each, Post Free.

Stock No. 144—BRAND NEW 2}in, MOV-
ING COlL LOUDSPEAKERS. SPECIAL
PRIUE 8/6 plus i/6 P, & P, 30 ohmns.

Stock No. 145—BRAND NEW AS3ORTED
ISTORN in packets of 100, 8/- nluu‘.d. PP

Stock No. 151—MI\A\[) NEW
MOVING  COL l\luRH

RE

ohwms.  Matches ransistor | Dir
O.P.T. needed. Special prives 848, plus Lo
r.&pP.

CONCORD ELECTRONICS (Dept. P.W.4) 210 Church Road, Hove, Sussex

PERSONAL CALLERS WELCOME . —

Open 8.30 a.m. until 1 p.m. and 2 p.m. untl 5.30 p.m.

Demonstrations Daily.

Saturdays: 8.30 a.m. to | p.m.
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STERN=GLY/RIE

Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD.
Three well-known names with a reputation for quality and service.

Combined resources, technical knowledge and over 50 years’ ex-
1200 perience gives you an organisation offering a fully comprehensive
specialist service in the rapidly expanding world of electronics.

MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT

besigned mainly for Mullard Range of
Amplifiers. also suitable for any Amplifiers
requiring input up to 250mV. Incorporates 5
input Channels. including tor Tape and Mag-
netic Pickups. <3eparate Bass and Treble
controls. High pass filter 20 to 160 ¢/s.. low ® :

zﬁas {111{.er 5‘-9 chl'q. Totally enclosed in case

Size Cx 4T x4t (Carr. & ASSEMBLED

KIT OF PARTS £10'0'0 Ins. 5/-). & TESTED £1 3'1 3'0
Instruction book und detutled price list \free with ity avariable separately
ut 3/6 Post Free.

MULLARD “5:10" MAIN AMPLIFIER

For use with MULLARD 2 or 4 valve pre-
amplifiers with which an undistorted
power output of up to 10 walts 1= obtained
SPECIFIED COMPUONENDPS and MUL-
LARD VALVES including PARTRIDGE
MAINS TRANSFORMER and choice of

a ‘ rl]"ARM{EKO or PARTRIDGE Output
Yot ‘ransformer
‘ COMPLETE KIT £10.0.0
(Parmeko Outpat Trans.)

ARSEMBLED AND
(Carr. & Iny. 6:6). TESTED £1 3-1 0.0
ABOVE incorporating PARTRIDGE OUTPUT TRANS., £1.6.0 extra.
Instruction book and detailed price list Uree with Kit) avaiiable separately
at 2/- Post Free.

THE MULLARD 5-10RC AMPLIFIER
The gopular complete *5-10"" incorpora-
ting Passive Control Unit providing up to
10 watts high quality reproduction with
mnput of 600 mV  Specified components
and new MULLARD VALVES. Includes
PARTRIDGE MAINS TRANSFORMERS
and choice ol PARMEKO or PARTRIDGE
Output Transiormers. sSurplus Power
available for Tuner.

};U_\XPLETE £12 0 0 g 3
ASSEMBLED £16 0 0 fICarr & With PARTRIDGE OUT-
Lhedd ns. 746

AND TESTED s 7160, PUT TRANS., £1.6.0 ex.
Insiruction book and detarled price Nist {frce with kity dvanable separatelu
at 2 _post Free.

THE MULLARD 3-3RC

A HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR
WATT MULLARD "3-8" DESIGN.

KIT OF PARTS 8'8-0
ASSEMBLED
AND TESTED £11'10‘0
Complete to the MULLARD specification
meluding PARMEKO OUTPUT TRANS-
FORMER. Switched inputs tor 78 and
1,.P. records plux 1 Radio po<ition. ra power Lo drive a Radio Tuning
Unit s also avatkable, (Curr. & Ins. 8/6). Please state L 5. impedance.
Instruction book and detailed price hist (free with Lty aeailab'e separately
at 2f- Post Free,

THE "MONO-GRAM”
A =mall Amplifier of genuine hizh quahty
performance. Incorporates MUILLARD
ECL86 Valve, separate BASS and THE
controls. PARTRIDGE output 'Tra
X © producing up to 7 walts undis-
torted output. (Carr. & Ins. S/U».]
It Assemble
N }P;EI\LI L’: £4.10.0 and T-]wu-d £5.0.0
Instruction book and detaried proce ltst Cliee aithe b weauae!s separately
ol 2/§.P~u_.j( fﬁe_e.

The NEW CHASSIS PUNCH SET
Five of the most used Hole Punches made
ol the finest hardened stecl will -ave
hours ol tedious hand labour. suitable tot

Aluniinium,  Shee Aletal, Plastic. et
Punch Sizes §°, ' " 07 17, 1" ° complete with

Tog\rr)y.\' Bt}x_. Tapered LR('a'nm'. B2
an AV astening Cairving &1,

. Case. PRICE 49/s BRI
SEND FOR CURRENT PRICE LIST OF ALL LEADING
RECORDING TAPES AND ACCESSORIES

PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the *‘5-10"
Amplifier and the 2-Valve Pre-Amplifier......
(Carr. & Ins. 8/6).

(a) Assembled and Tested ... o000
(b) THE KIT OF PARTS to bu th
Amplifier and the 3-Vaive Pre-Amplifier,
«Carr. & Ins. 10/-.
() Assembled and Tested

With PARTRIDGE OUTPUT TRANSFO

MULLARD 2-YALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EF86 valves and

designed to oPerate with the Mul-

lard AMPLIFIERS but also

perfectly  suitable lor other

makes with input up to 250 m/V.

% Equalisation for the latest
R.[LA.A. characteristics.

% Inputs lor Crystal Pick-ubs and variable reluctance magnetio
Lvpes.

% Input (a) Direct from High 1mp. Tape Head.
Tape Amplitier or Pre-Amplifier.

% Sensitive Microbhone Channel. * Wide range BASS and

£9 10 o (Carr. &
LS

TREBLE Controls.

KIT OF £6 6 0 ASSEMBLED

PARTS OO AND TESTED Ins. 5/-%
Instruction book and detailed price Hst (free with kit available
separately at 2{- Post Free.

THE “TUDOR”
STEREO AMPLIFIER

- [
£15.0.0 go06a 2
(Pkg. & Carr. T/8)

A sell-contained Shelt-mounting Ampiifier designed to provide
high quality stereophonic and monophonic reproduction.
Each channel provides a rated output of 6 watts and for mono-
phonic operation approx, 12 watts1s produced. S8eparate BASS
and TREBLE controls. .

The Cabinet is finished in Black Crackle. Size 14 x 8 x 4in.
Send 1or tull specification.

HI1-FI STEREO HEADPHONES

For the connoisseur who requires per- . .
tection. Bach Earphone conslsts of a7+ ¥ ¥ -
217 Dynamic Loudspeaker with a full
irequency range, fitted with ioam rub-
ber kar Pads lor added comfort to
keep out notse and o maintain an
excellent bass response. The resis-
tance Juncuion box with change-over
~witch provides <imple transter from
Phones to Speaker. Specifications:
Frequency Range -23-13,000c.p.8. Inbat
Impedance —!6 vhms, Power rating—
PR%L Weight-—13 u!z;. o
<t 5 Gns, © &

rJunction box 15/- ex.)

STEREO STETHOSCOPE HEADSETS

Tnjov personal listening ‘n absolute comfort with the new
Lighuweight Stethoscope Headsets sultable (or stereo or moin-
autal. Magnetie low impedance, Complete 25/_ P.&P,
with 6iL. of Cable and Stereo Jack Plug. PRICE

MONAURAL STETHOSCOPE HEADSETS

suitable Jor Radlo. Tape Recorders, or monitoring tape
Tecordings. magnetic low 1mpedance or Crystal High im-
pedance. Complete with 4ft. ol lead and minia- 10/6 P.&P.
ature Jack Plug. PRICE 5

ACOS MONAURAL STETHOSCOPE HEADSETS

or monitoring tape recorders.
Complete with 2/ P.&P.
OUR PRICE 1/8

£15.15.0
£21.10.0
£19.10.0
£25.10.0

MER £1.6.0 extra.

(b} From a

PRICE

Suituble [or Tape Recorders
100 ohm impedance magneti
tead. (Omginally 21/-)

SEE FOLLOWING PAGES FOR ADDRESSES AND DETAILS OF OTHER STERN-CLYNE PRODUCTS

° L' Great Britain's Groatest Elostronic Hobbies Organisation:+
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NEW LOW PRIGES — NOW YOU CAN AFFORD A CAR RADIO

THE ‘HIGHWAYMAN’

OURQUALITY CARRADIO

TO BUILD YOURSELF AT
A NEW LOW PRICE

Look at these features:

% Attiactive styling. « Push-
pull output % Three latest
Mullard transistors plus valves tvpes EBI'83 and ECH83. % No
Buzz, high output and sensitivity. % Printed circuit (latest
t¥pe). 7 x 4in. high flux p.m. speaker and bafite. % Medium and
Long Waves. s Push button for fingertip control. % Extremely low
battery consumption (less than { amp). & kasy to fit any make car.
(Positive earth only.) % 12-volt operation. * Compact size. meas-
ures only 7 x 7 X 2in. deep. % Easy assembly, supplied with dial and
drive already mounted.

Special inclusive price of ONLY £7'1 9-6 Plus5/-P. & P.

All parts available separately. Individually priced parts list and
comprehensive instruction booklet 2/6 post free. (Deducted from
cost if complete parcel purchased later.)

THE “AlIR KING”

Our highly successful six-transistor
luxury portable with the “‘SLIM
LINE” look. To build yourself. with
i printed circuit chassis for reliability
and simplicity in construction. May
be used as Car Radio., with full
MEDIUM wave and LONG wave
coverage.
i Look at these features: X
% 500 milliwatt output to high flux

7 x 3iin. high fidelity loudspeaker.
* Six selected MULLARD TRANSISTORS
in Iatest super-sensitive circuit plus ger-
manium diode. % Compact size only 91 x 3}
x 6}in, high. s Attractive three-tone cabinet. black, dark grey
and_ silver grey with gilt control knobs and all gilt fittings.
* Coax. socket for car aerial. s Brand new guarantecd com-
ponents. % Push-pull output. s Automatic volume control.
* Long-life battery. % Suber-sensitive internal Ferrite rod
aerial. Special inclusive price for £7 19 6 Plus
all requaired components. ONLY oUTh P & P, 4-
Abgnment service available. Full assembly delails and individually
priced parts list, all of which are available separately, price 116 post jree.

ANOTHER NEW BRANCH!

OPENING SHORTLY AT
20-22 WITHY GROVE
MANCHESTER 4

The finest selection of Hi Fi equipment and a fully comprehen-
sive range of components etc. for the Do-it-Yourself enthusiast

THE HE30 4-BAND COMMUNICATION RECEIVER

One o! the finest general
coverage bandspread Recei-
vers available at this price.
Covering  550Kc/s—1600Kc/s,
4.8Mc/s—14.5Mc/s, 1.6Mc/s—
4.8Mc/s 10.5Mcfs—30Mc/s.
Illuminated slide rule dial,
calibrated every 5Kcfs on 80
and 40 metres. Edgewise
S-meter. (.100 logging scale,
coverag eirom 05— c/s.
8 valve plus Rectliger super-
i het circuit. RF Stage with
an Aerial Trimmer. 2 IF Stages. B.F.0. control Q-multiplier.
Controls: Function Switch, Audio Gain, Selectivity (Q-multiplier),
Frequency (BFO), Band Selector. IF Gain, Trimmer, AVC-MVC
Switch, ANL Switch, Main Tuning. Bandspread Tuning and Head-
phone Jack. Selectivity —60dB at 10Kc/s, 0.8Kc/s at 6B (with Q-
Multiplier) 1F-455Kc/s. External PM Speaker reqd., 4 or 8 ohms
impedance, Output 1.5 watts, 8 modern Miniature B7G Rasc Valves
and 5Y3 Rectifier. Size 15 x 10 x 7{in, Grey crackle finish. 220/240
volt A.C. mains, 50-60 cvcle operation. Full instructions and
circuit diagram supplied. Send S.A.E. 40 S Carr. &
for leaflet. PRICE gNs. g5

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE
BOOKLET “What is High Fidelity 1"

SEE PRECEDING PAGE FOR
OTHER STERN-CLYNE PRODUCTS

THE “TRAVLER” MkIl

Introducing our new ready-
butlt transistortsed car radio
for ONLY

1

7 GNS. p4ps
including 7 x 4in. speaker fitted
to bafle, fixing brackets. fitter
unit, all nuts and bolts with

fitting instructions £2.1 9.6 TS H T G

H.P. Terms: Deps.

and 7 monthly bayments for £1.2.6,
Star Features % Handsomely Styled. %« Mullard Valves and
Transistors. % Push Buttons s 1l watts Output. % Long and
Medium Wavebands. % Qualily Speaker (K.M.1). % Easily Fitted.
* Radio Luxembourg (and many other foreign stations) 12 volt
Positive Earth Ouly (applies to 99.8% ol the cars on the road).
% Dimensions 7 x 2 x 7in. depth.
Optional extras, § section chromium plated weatherproof tele-
Scopic aerials type 1 17°/44", 19/6: type 2. 2°/43". 29/6, both pius
P. & P. 2/6 if purchased separately.

POCKETCORDER TRANSISTORISED RECORDER

Why be bothered with a notepad? Take
Pocketcorder with you on those busi-
ness trips. the mighty Midget is ideal.
Simple to operate, a unique 4-way push-
button Switeh for record/playback, etc.,
and remote control switch bullt into
microphone ensures complete ease ot
handling. Fully adjustable speed
through the life of Batteries and the
volume and tone from the 2!” internal
speaker is outstanding. All accessories
included such as Leather Case, Accessory Case., Crystal Earpiece,
Tape, Batteries and Microphone, no other extras required. Up to
34 mins. recording time. operates on 1-9 volt PP3 and 2-1} volt
Ul2 Pen Batteries. Size 5} x 4 x 2In. Weight 12 G P.&P.
240z5. PRICE ns. .
Spare 2}" empty spools, 1/-; Spare 2} 200ft. L.P. Tape, 5/-,

STEREO TAPE DECK
WITH BUILT-IN
PRE-AMPLIFIER

A professional addition "
to your Hi-Fi Stereo Sys-
tem consisting of two
basic Units, t Tape
Deck and Pre-amplifer,
which emplovs 4 Transis-
tors and 4 Valves. The
Unit with record and playback }
track stereo or | track mono at
either 7! {.p.s. or 3! i.p.s. both
speeds being tully equalised, L
Features: Track System: | track
2 channel stereo or monaural record and playback. Independent
single channel recording on either channel while playback on other
channel. Head Tvpe:  track 2 channel inline stereo and associated
erase heads. Low loss laminated pole pieces. Level indicators:
2 Meters, 1 per channel. Digital Counter: 3 digit tape position
indicator. Automatic Stop: When tape runs out or breaks. Inputs:
Microphone 1mV (50K. ohms impedance) Gram/Tuner 50mV (high
impedance). Output: tcathode follower). Monitor Sockets: 2 x 5K.
ohms impedance. Audio Outbut. 500mV. Oscillator: Push-pull
80 Kcfs. S/N Ratio: —45dB or better at 7}~ tape speed. Separation:
45dB or more between stereo channels. Frequency Response: 40 to
15,000 cycles per sec. at 74 i.p.s.. 40 to 9,000 cycles per sec, at 31 i.p.s.
single Motor: 4 pole heavy duty induction type. Power Supply: 240v
.C. 50 cycles. Size 61 x 104" x 15°. Tape Size: Up to 7°. Line Up:
4-28B173 Transistors, 2-12AT97. 1-1AU7, 1-12BH7 Valves,

42

GNS.
Carr &
Pkg. 15/-

THE HE-40 4-BAND COMMUNICATION RECEIVER

Completely built and ready
to go. High sensitivity
Superhet receiver covering
550 Kc/s—1,500 Kefs, 1.6 Mc/s
—4.4 Mc/s, 4.4 Mc/s—11 Mc/s
11 Mc/s—30 Mc/s. Electrical
Bandspread tuning. Slide
rule type tuning dial. Inter-
nal ferrite rod aerial for me-
dium waveband reception
and a 5$1n. 10 section chro-
mium plated telescopic whip acrial for
Sockets for optional outdoor aerial.
loudspeaker. Tlatest modern miniature B7C base valves.
phone socket (may also be used for extcernal loudspeaker).
BIO. built-in *‘S” meter.

the short wave bands.
Internal high flux monitor
Head-
ANL.
220/240 volt A.C. mains, 50-60 cycle
operation. Handsomely »t¥ied cahinet with arev crackle finish and
handsome {ront panel. with chrome and satin chrome fittings.

Measures 132in. x 8hin. x 53in. chigh) and weighs only 117 lbs, A
vomprehensive instruction manual 1< supplied. An ideal recelver
for the radio amateur and short wave listeners ol all ages.
Send S.A.E. for leaflet. £24 15 Carr. &
PRICE ®#&%:19.U pie’ 12
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INTRODUCTION OFFER ! ! Available Shortly

FOR
ONLY

Plus 15/-

Pks. & Carr.
THE TUDOR STEREQ HI-FI SYSTEM, comprising a Self Powered
AM/FM Tuner. Stereo Pre-amplifier, 12 watt per channel Stereo Power
Amplifier. The Tuner and Pre-amplifier are housed in matching black
crackle finish metal cabinets for shelf mounting. with silver metal dials
and matching knobs. Specifications: Tuner
—Outstanding guality providing full VHF/
FM long and medium waveband coverage,
frequency range FM 87 5-108,5 Mc/s, AM/MW
522-1630 Ke/=, LW 145-270 Kcfs 100mV output
mains supplv 1053/240 A.C. Valve line-up:
ECC85. EBF89, EBSl. EMS8d,

ampli
Stereo Power Amplitier with 10puts tor most
tvpes ol Pickups. direct play trom Tape-
Heads and ample sensitivity [or either Crys-
tal o1 Moving Coit Microphone. Distortion
0.1". tape outputs 100mV from “OK. ohin
source, inputs—>Microphone 5 mV, Tape 5.3 mV. R.LA.A. 4.3mV flat
250 mV, Tuner 100mV. Valve line-up: 2—EF86, 1—ECC83. Power
Amplifier—14 watts per Channet. sensitivity 1 volt r.m.s. for 14 watts
output, frequency response t 0.5dB 20 ¢/s.—20 Ke/s. Speaker impedance
4,8 or 16 ohms, surplus power availabte for Tave Pre-Amp, mains supply
103/240 v. A.C. Valve line-up, 2—ECC83. 4—EL84, 1—GZ34.

WIRELESS
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MODEL CR3/S
TAPE RECORDER
MODFEL CR3/s incorporates
the HF/TR3 Mk. Il Tabpe
Amplifier (described below)
and the Collaro ‘‘Studio™
Twin Track 3-speed Dece
operating at liin., 3in.. and
7iin. speeds. Complete
with microphone and

1.200ft. tape.
RIREE £33.8.0
ASSEMBLED
AND TESTED Ms'o'o
(Carr. & Ins. 15/- extra).

STEREO TAPE
PRE-AMPLIFIER
MODEL STP-1. For use
with current TRUVOX,
BRENELL or COLLARO
“STUDIO™ ! and ¢ track
sSteren Decks. Incorpor- y e f
ates Ferrox-cube Oscillator, 4-speed Equalisation Signal Level
{\}of{\r}{zixr}(lo?guarate Gain Control. Includes separate Power
nit. T, &

Parts £22.0.0 Carn & aguuveLep £28.0.0
Instruction book and detuiled price list (free with ki) available
separately ai 5/- Posl Free. .

DOUBLE FEATURE POWER AMPLIFIER
AND JLI0 POWER AMPLIFIER

A new conception in the field of audio engineering by Suern-Clyvne
development engineers. The most up-to-date circuitry is used in the
Double Feature Pre-amplifier, it has matched inputs fer microphone,
vstal or magnetic pick-ups and radio tuner and in addition otfers {ull
ilitles for tape recording and high fidelitv replay.
This unique feature means that should You wish Lo include tape in vour
ni-fi system at a Jater date all that is required is a suitable tape deck.
Offers superb reproduction from all sources al low cost. Availuble shortly.
Brief Specifications:
% J).L.10 POWER AMPLIFIER

Incorporates the latest triode-pen-
tode ECL86 valves in push-pull,
PARTRIDGE ultra linear output
transtormer, PARTRIDGE muains
transformer and smoothing choke.
10 watts power output, surplus
power available for tuner. Output
impedance 3—7.5—15 ohmx.

wiT or parts 11 GNS. G L
rEapy suiLr 14 Gns.
DOUBLE FEATURE PRE-AMPLIFIER

Inputs for microphone. crvstal or
magnetic pick-ups, tuner unijt.
Push-button switching for 3 tabe
speeds equalised. Tape erase Bias
Oscillator circuit incorporating
ferrox-cube transformer. Function
switch, separate base, treble and
volume_controls, level control and
jatest EM87 maglc eye level indi-
cator. The pre-amplifier is totally
enclosed in a silver hammer finish steel case, and an attractive
perspex [ront panel completes the presentation.
21 'o'o C. & 1. 5/-,

KIT OF PARTS £17'o'o READY BUILT £
PRICES: I both above units pburchased Logether:

kit oF parts $27.10.0

C.&lL
rEapy puiLt 32 GRS, i

TAPE PRE-AMPLIFIER MULLARD Type “C"”
Sultable lor most } track, Mono 20
Tape Decks. Incorporates Ferrox-
cube Push-Pull Oscillator. Treble
Inductor and 3-sp. Equalisation.
Includes separate Power Unit.
KIT OF £1 4-0-0 {Carr. &

aon Garr. & assumsLED £19.10.0

Instruction book and detailed price list (free with kit) available
sepurately at 316 Post Free.

MULLARD TAPE AMPLIFIER
MODEL HF/TR3/MK.IL

Based on Mullard's Type '‘A"
design and suitable for most &
track Mono Tape Decks. Incor-
porates Ferrox-cube Treble In-
ductor, Gilson Output Transfor-
mer, and 3-speed Equalisation.
Includes separate Power Unit,
using PARTRIDGE Mains Transformer.

LIT OF :

KITOR£13.13.0 $¥% ¥ assemsLen £19.0.0
Instruction book and detailed price (ist (free with kit) available
separately at 3f- Post Free.

COMBINATION TAPE UNITS

All our Tape Units ¢can be supplied specially matohed to any ’hpe. Deck such as
Collaro. Brenell Mk.5 Series II, also the Wearite, Specimen prices as below.

Kit Assembled
STP-1 Pre.amp with Collaro Studio Tape Deck..,,.. £36. 6.6  £42. 0.0
Asscrubled with track switch titted. $44.2.0.
STP-1 with Brennell Mk.5 Series 11 with Track Switch
titted ..., e 64.
STP-1 with Brenel! M ries 11, } . £74.15.0

Type € Pre-amp with Collaro Studio Tape Deck .., £24.10.0 230. 0.0
Awsembled with deck wired and matched. £32.2.0,

Tygpe “C” Pre-amp with Brenell Mk.5 Serfes 11 Deck |, £46.11.0 £53. 1.0
Assembled with deck wired and matched, £55.3.0.

HF'TRS with Collare Studio Tape Deck............ £24. 3.0 £29.00
Assemibled with deck wired and matched. £31,12.0

HF/TRA with Brenell Mk.s Series L Deck. ... ., £48. 4.0 £51.11.0

Assemhled with deek wired and matched, £55.13.0. N
Carr, & lus. t3f- on above noits, Send 80K, for compreheusive price lint.

VISIT YOUR NEAREST STERN-CLYNE BRANCH

WEST END: I8 Tottenham Court Road, W.I.
23 Tottenham Court Road, W.1.
309 Edgware Road, W.2.

CITY: 109 Fleet Street, E.C.4.

NORTH LONDON:
SOUTH LONDON:

162 Holloway Road, N.7.

CROYDON: 12 Suffolk House, George Street.
BRISTOL: 26 Merchant Street, Bristol |.
MANCHESTER: 10 Withy Grove, Manchester 4.

Mail Orders and enquiries to Dept. P.W.
162 Holloway Road, London, N.7. NORth 8161/5

9 Camberwell Church Street, S.E.5.

MUSeum 5929,0095 Half-day Sat
MUSeum 34512 Half-day Thurs
PADdington 6963  Half-day Thurs
FLEet St. 5812/3 Half-day Sat
NORth 8161/5 Half-day Thurs
RODney 2875 Half-day Thurs
MUNicipal 3250 Half-day Wed
Bristol 2026] Half-day Wed
BLAck Friars 5379 Open 6 days a
week

Great Britain's Greatest Electronic Hobbies Organisation-
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RETURN-OF-POST SERVICE

We offer a really efficient Mail Order Service on all items st
% Hire purchase orders are subject to slight d

ocked. All cash orders are dealt with on the day of receipt.
elay but this is kept to the absofute minimum.

@ ILLUSTRATED LISTS

Ittustrated lists are avallable on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR. GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent free upon request.

@ 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, GEC912 Plus. Fully detailed list on any of
these sent upon request.

Instruction Manuals: All Mullard Audio Circuits in *“‘Circuits
for Audio Amplifiers’. 9/5. GEC912, 4/6. All post free.

@ MARTIN AUDIO KITS
A range of high quality transistor amplifying equipment is now
being produced by MARTIN ELECTRONICS. 1ncluded are 3 and
10 watt Amplifiers, Pre-amplifiers, mixer and input switching
units. Please write for full details.

@ ARMSTRONG EQUIPMENT
TUNER AMPLIFIERS
Hire Purchase

Cash Price Deposit Mthly/Pmts.
£48.15.0 £9.15.0 12of £3.11.6
£33.18.0 £6.18.0 120f{£2. 2.8
£56. 0.0 . 2.6

£11. 0.0 12o0f £4, 2.
og ag 9.18.0 £5.18.0 12o0f £2. 4.0
RADIOGRAM CHASSIS
Model AF208 AM/FM. | TONG 4.0 £4. 4.0 120f£1.11.2
TUNERS

Model T4B FM .. ag .. £20. 8.0 £4. 2.0 120f£1. 9.11
Model ST3 Mk 2 AM/FM ., £25.12.0 £5. 2.0 12 0f £1.17.11
Makers' literature available on any item.

@ NEW MULLARD CONDENSERS

Mullard Miniature Foil and Polyester condensers as used in the
latest TV and Transistor sets.
Miniature Foil. 30 volt working for Transistor sets. .0lmfd,
7id.; .022mfd, gd.: .047mfd, 9d.: .1mfd. 11d.
Polyster Tubular Capacitors. Moulded outer case designed to
withstand accidental contact with the soldering iron. Tolerance
10%. 125v. range: .0lmfd, .022mfd, .047mfd, all 9d. each. .Imtd,
s .22mfd, 1/3; .47mfd, 1/6: 1mfd, 3/-,

ranges 001mfd, 0022mfd, .0047mfd, .01mfd, .022mfd, all ad.
eagh. [047mfd. 1/2, .Imfd, 1/3, .22mfd, 1/6. .47mid. 2/5. Postage
extra.

@ MINIATURE ELECTROLYTIC CONDENSERS
Latest miniature types by Mullard and Radio spares.
RADIO SPAR 1 15 volt, 2mfd. 4mid, 5mfd. 8mfd, 10mfd,
16mfd, 32mfd, 50mfd, 100mfd, all 2/3 each. Postage extra.
MULLARD, 2mf{d, 10v. 1/9: 4mfd, 4v. 1/9; 10mfd, 16v. 1/8: 16mfd,
égv. %;g 25mfd, 4v. 1/8; 26mfd, 25v. 1/3; 32mid, 2.5v. 1//8; 32mfd,
v. .

@ “SYNCHROTAPE” RECORDING TAPE
Low priced British tape, all reels fitted with leaders.
Standard Play: 600(t. (57) 13/6: 850ft. (5{")
Long Play: 900ft.
All Post, Free.
@ TAPE RECORDING EQUIPMENT

TAPE DECKS Hire Purchase
A CARRIAGE FREE Cash Price Deposit Mthly/Pmts.
COLLARO STUDIO. iatest

model. Two track. Bradmatic

Model 227 Stereo
Model 227 M Mono - aa
Mode de Luxe Stereo ..
Sterco 35 Stereo

17/-: 1.200(t. (77) 21/-,
(5™ 17/- 1,200ft. (58*) 20/-; 1,800ft. (7") 30/-.

Heads .. .. .. .. £10.19.6 £2. 3.6 12o0f 16/4
Four Track, Marriott lHeads £17.17.0 £3.12.0 12 of 26/2
MARTIN TAPE AMPLIFIER KITS

Tape Amplifiers

For Collaro 8311-V 2-Track £11.11.0 8311-4 V 4-Track £12.12.0

Tape Pre-Amplifiers

For Collaro 8312-CP 2-Track £8.8.0 8312-4-CP 4-Track £9.8.0

Drop through assembly for mounting 8312 Pre-Amp under Collaro

Deck, £1.11.6.

gar;.\s'ig!-(r) Cases with speaker. For Collaro Deck and 8311 Ampli-
er £5.5.0.

1ILP. TERMS available on decks, amp. and cases. Ask for quote.

MULLARD TAPE PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier. Fully detailed list available.

@® LOUDSPEAKERS

GOODMANS: Axiette 8in., £5.5.7: Axiom 10in.. £6.5.11: 12in.
Axiom 201, £10.7.0: 12in., AXiom 301, £14.10.0: 12in.. Audiom
31 Bass, £8.14.0: 12in. Audiom 6 Bass, £13.14.0: Trebax
Tweeter, £6,4.0: X 053000 Crossover unit. £1.19.0.
WHITELEY: HFI06  10in 7.0.0;  TFI1012 10in

1 ¥816 8in., £6,0.0: 186 8in., £5.1 TI0 Tweeter, £ 3539
Tweeter, £1.10.6: CX2000 Crossover unit, £1.11.6: X1300
Crossover unit. £2.0.0. H.P. Terms available on all speakers,

© P.W. TEST METER KIT

Send tor fully detailed list.

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard,
circuits. % Log/Anti-Log. 500k, 1 meg., 2 meg. % Log/Log, 50k,
250k, 1 meg., 2 meg. % Lin/Lin 250k, 500k, 1 meg. 2 meg. All 10/6
each. Postage extra.

@ TRANSISTORS

MULLARD. Current production types, not rejects. All in
makers’ boxes. Postage 3d. on each.

AF114, 11/-: AF115, 10/6: AF116, 10/-; AF117, 9/6; 0C44, 8/3; 0C45
8/-1 OC70 and OC71, 6/8: OC72, 8/-; OCT2 Matched Pairs, 16/-;
0OC78. 8/~ OC81, 8/-: OCI70, 8/6: OCI171. 9/-, Any other Muilard
type obtained promptly. Ask for quotation.

@ JASON F.M. TUNERS

We stock all parts needed for the construction of these excellent
tuners. All parts can be supplied separately but we can offer
attractive reductions in price if all items are purchased at same
time as follows.

rower), £7.15.0.

FMTL, £6.12.8: FMT2 (less
(with power). 2.6; '3 (less power), £8.9.6.
3 (with pow 11.7.6. Mereury 2, £10.14.6.
JIV/2, £14.12.6.
Hire Purchase Terms available. Ask for list.
@ P.W. STRAND, MAYFAIR & SAVOY UNITS

We stock parts for the P.W. Strand Amplifier, Mayfair Pre-Amp-
lifier and Savoy FM Tuner. Detailed price lists are available.

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

AVO Madel 8 Mark 1T £24. 0.0 £4.16.0 120f £1.15.2
AV Model 7 Mark 11 0] 4.0 120f £1.10.10
AVO Multiminor Mark 4 12 of 14/4
T.M.K, TP18 .. oo Jof £1.2.0
TMEK.TP3S 3of £1.11.4
T.M.K. Model 560 . 12 of

TAYLOR MODFEL 127A £2, 12 of 15/8

.. £10.10. . 2.0
Full details of any of the above supplied free on request.
The AVO models T and 8 are both latest models from current pro-
duction—nol to be confused with Government Surplus.

@® OUTPUT TRANSFORMERS

GILSON: WOB96A, WO696B, 50/6, post 2/6. WOT710, 55/6, post 2/6.
w0892, 62/3, post. 2/9. WO767, 27/-, post 1/6. WO1T96A., 5716, post 2/6.
W01932. 84/-, post 3/-.

PARTRIDGE: P3667, 75/-, post 2/9. P4131, 75/-, post 2/9.
PARMERK0: P2629, 47/6; P2642, 45/-; P2643, 47/8. All plus post 2/9;
P2641, 29/6, post 2/-. P2928, 17/-, post 2/-: P2932, 41/-, post 2/6.
LELSTONE: OT/ML, 49/6, post 2/9: OT/3, 27/6, post 2/6.

@ MAINS TRANSFORMERS

GILSON: WOT41A, 63/-, post 4/-; W0839, 48/9, post 2/9; Ww01328,
98/8, post 3/6: W01288, 58/-, post 3/6; WO1566, 80/-, post 4/6: Ww01341,
Choke. 36/-, post 2/-. .

PARMEKO: P2631, 35/-, post 2/9; P2630, 54/9, post 3/3; P2644,
78/6. post 4/-: P2930, 41/-, post 3/-; P2931, 56/9, post 3/3.
LLSTONE: MT/MU, 49/6, post 3/3; MT3/M, 38/6, post 3/-; MT/510.
46/3, post 3/3.

©® GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purchase

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

GARRARD AUTOSLIM

(Mono PU) ac £7. 2.8 £1. 8.8 12 of 11/2
GARRARD AUTOSLIM
De-luxe AT6 (Mono PU) .. £11. 8.0 £2. 6.0 120f  16/11
GARRARD AUTOSLIM
AT6 (Stereo/Mono PUY .. £12, 5.4 £2. 9.4 120f 18/-
B.S.R. UAI4(TC8 Mono PUj £6.19.6 £1. 7.6 120f 11/-
B.S.R. UAH Monarch
(TC8S Stereo/LP[78) .. oa £7.19.6 £1.11.6 120f 12/4
:’ \:t l “:, (TC8 Mono PU) £7.19.6 £1.118. 12o0f 12/4
WSO8 UG
(TCBS Stereo/LP/78) . ... £8.18.6 £1.15.8 12of 13/8
SINGLE RECORD PLAYERS
B.S.R. TUE2 (TC8 Mono PU) £3.17.6 £1. 4.8 3of £1.1.0
B.S.R. GUT (TC8 Mono PU)..  £4.18.8 £1. 8.8 3of £1.8.8
GARRARD SRPI6
(Mono PU) ao .. £5. 9.11 £1.12.11 3of £1.9.0
TRANSCRIPTION UNITS
GARRARD 4ITF (GC8 PU) £16.12.6 £3. 6.6 120f £1.4.5

PHILIPS AGI016 (S/M PUY .. £12.12.0 £2.10.0 12 of 18/6
Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

J% TERMS OF BUSINESNS

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

WATTS

* HIRE PURCHASE TERMS
Available on any item. Repay-
ments over 3, 6 or 12 months as
below. Three months: Deposit 6/-

RADIO

Up to £, lniniﬂmlzliﬂ of 4/2. g\'er £5 (MAIL ORDER) LTD. ;11;1]_ the €. Shervice ?g/arge ss",..
and under £18, 2/8. Over £18, no nimum_ charge_ 10/-, ix
chalrge Postage extra on CASIE 54 CHURCH ST., WEYBRIDG E, SURREY g\onphg: ?enoesnﬂ.:l- in the &
order unde 5 enceept Tere . q ervice charg o, Minimum
stated. P:u:"‘aé"l: 4l>\\l‘|-:|I l)n“ll\.("rl- Telephone: Weybridge 47556 charge 13/-,  Twelve months:

arders irrespective  of Please note: Postal business only from this address Deposit 4/- in the £.  Scrvice

|fAS
price,

Callers welcome by appointment

charge 10", minimum charge
2
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INCREASE

~YOUR

KNOWLEDGE

CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING,
INDUSTRIAL TELEVISION, RADIO AND
TELEVISION SERVICING, ELECTRONICS,
COMPUTERS AND PROGRAMMING,
ELECTRONIC TECHNICIANS, SERVOMECH-
ANISMS,  TELEMETRY, COLOUR TV,
INSTRUMENTATION, AND PRINCIPLES OF
AUTOMATION.

ALSO EXAMINATION COURSES FOR:

A.M.Brit.I.LR.E.; City and Guilds Telecom.
Techniciang, C. & G. Radio and T'.V. Servicing
(R.T.E.B.), and P.M.G.’s Ceruficates. C.& G.
Radio Amaseurs’ Certificate.

LEARN AS YOU BUILD

Practical Radio Courses: Gain a sound knowledge of
Radio as yeu build YOUR OWN 5-valve superhet
Receiver and Portable Transmitter, Signal Generator
and High Quality Multitester. At the end of the course
you have invaluable practical equipment and a fund of
personal knowledge and skill. ICS Practical Radio

Courses open a new world to the keen Radio amateur.

PRACTICAL WIRELESS

909

RADIO
TELEVISION

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 com=
plete your technical qualifications, or further special~
ised knowledge, ICS can 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. .

1CS 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. S

A M D D EED D EED END IND D I EED EED NS BN BN EED IR D E

|
l‘
ESPONDENCE SCHODLS - LONDON

- |

!
—r Tk
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

£21-4-0
{carriage free)

® FULL VHF BAND (87-108 Me/s). MEDIUM
BAND 187-570 m.

WATTS OUTPUT.,
. 15 dB NEGATIVE FBEDBAGK. 7 VALVES.
L] (s}g;%gsg’ﬂ WIDE-RANGE BASS AND TREBLE

©® £ COMPENSATED PIUN-UP INPUTS,
[ ) l?éEdQBmCY RESPONSE  30.22,000 .

+
® TAPE REOORD AND PLAYBACK FACILITIES.
@ CONTINENTAL RECEP‘HON OF G0OD PRO-
GRAMME VAL
FOR 3, 7} snd 15 ohm EPRAKERS,
Write for free literature.

New Boxed VALVES %0-day Guarantee

0Z4  5/-I6K7G /- [EB91  4/- PCL8Z 10/~
LIRS §/-16K8G 'B/-|BBC41 8/-|POL84 10/-
185 ¢/-l6L6G 8/ |EBOsL s8/.]PLS1 10/
1T4 3/-(6N7M  §/-|[EBF80 9/-{PL8S  8/.
2X2  2/.(6Q7G  6/-|ECH43 9/-|PY¥33 15/.
384 7/-/6SN7  §/-|RCHSL 9/-/PY80 7.
3v4 ?/-[6VEG 5/-| RCL80O PYS81 8/.
3Q4 7/-(6X4  &/-|ECL82 10/-|P¥s2  7/.
5U4  6/-(6X5 6/~ EF85  8/-(PQ2s 7).
6YS  8/.[13AT7 6/-|EF89  8/-/SP41  8/.
574 9/-(12AU7  6/.|EL32  5/-{sP61 8.
€AC7  4/-[19AX7 7/-|EL84  7/-lUaz .
6AMS  4/.[12BH7 7/-|[EY5l 9/./UBC41 8f]
6ATS  6/-/19K7  5/-|RV88  9/-lUBCS1 9/,
6BAS  7/-/12K8 14/-EZ40  7/-|UBF89 9.
6BE6  §/-|12Q7  5/-/EZ80  7/-|UCHS1 9/
6BWE  7/-|36¥5G  §/-|EZS] -|UCL82 10/2
6C4 5/-(35L8  9/-| HABCS010/- UCLss 12/,
006 5/-(35Z4  8/-|HVR2A B/-|UF
8G8 £]-/954 /- KTI3C 8/« Ux,u 9/
6H8  3/-[DAPOS 8/-[KT76  8/-|UY41 71
6J5 6/-DF38  8/-|MUL4 9/-{U¥s8S
a6 §/-|DE98  8)-|PO0S4  8/-|UUS 71
6J7G  8/-|DL96  8/.|POF3e 8/-|VR1s0 7/,
68 5/-/EABCSO 8/~/PCF83 8/-'W81 6.
NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR TUBULAR . /sgoAv“ TYPES o
17350V 8/ |50/350V 5/8 -
2350V 8/8 [100/25V 3. [18/4007 T
47450V 8/8 125026V 3/~ |16+ 16/500v " 7/6
8/450V  2/8 [s00/137 3/- [s0/450v 8/6
16/450V 8/~ [1,000/12V  8/- [32452/350V  §/~
22/480V 319 [5,000/6V /- |82+ 32/450V /-
26/26Y  1/9 [8+8/450V  $/6 33+ 32 4 32/350V7/~
26/50V  2/- 13+16/450V  8/9 50+50/360V /-
80/26V 2/ '16+16/450V 4/3 |64 +120/350V 11/8
50/50V £/~ 32+32/350V 4/6 |100+200/275V 12/6

———
TELEIX;OOPIG CHEOME AERIALS. 13in. extending

TRIPLEXBRS Bnndﬂ 11,111, 12/6. COAX PLUG, ll-
LEAD BOCEET, £/-. PANBEL SOCKETS,
OUTLET BOXES (Burface of flush), 4/- ea,
BALANCED TWIN PEEDER yd, 8d, 80 or 300 ohms,
TWII SOREENED per yd. 1/-. 80 ohme only,
Wirewonnd Ext, Speakar Control, 100 8/, 250 8/8.
WIRE-WOUND POTS. 3 WATT. Pre-set Min.
TV Types. All values to 10 ohms to 25 K., 3/« ea.
30 K., 4/-, (Carbon 30 K. to 2 meg., 3/-).
WIRE-WOUND 4 WATTS Pots. Long spindle.
Value, 50 ohms to 50 K., §/6; 100 K., 7/8.
PHII.IPS TRIMMERS. 0-10 pF 3-30 pF., ll-
'RIMMERS, Ceramio. 30, 50, 70 pF. L3
160 (338 1I8 250 pF., llﬂ 500 pF " 750 pl’ 1[9
TV etc. TRI“ER 1000 pF with kno y 2f=.
RESIBTORS. Proterred values. 10 ohms to 10 meg.,
iw.dd:tw,4d;1w. 6d; 14 w., 8d.; 2 w., 1/=
ngh Stability. 4 w., 1%, 2[- Preferred valnes
1002 to 10 meg. Ditto 5% te 22 meg., 8d.
BRIMISTORS, CZ1, 8/8 072 2[8 CZ3, 1/8.

5 watt 173
WIRE-WOUND RESISTORS 3

LOJRLL 10 ohms—10,000 ohma 2/-

15 watt 2/

126K t0 4TE 10 w. .. VRS '

Yolume Controls %glﬁﬁnﬁ:g? Y

Linear of Log T‘_'wk' Stranded  coregq yd

Long spindles. Midget 40 yds. 17/8° "

5 K ohma to 2 Meg, 60 yds. 85/~

LS. 8/-; D.P., 4/8; Mnc:irQu:cli:dyll- yd.
. 8D

Blareo L/B10/6; D.P.14/6 | 1, 40 erhced

MAINS TRANSFORMERS 200/250 v, A.C
ostage /- cach tranajormer.
STANDARD, 250-0-250. 80 wA, 6.3 v. 3.5 a

tapped 4 v. 4 a. Rectlfier, 6.3 v. 1 8., 5 v.

2a. ord v.?a. 22/6, ditto, 350-0-350 .. 29/6
MINIATURE 200 v, 20 mA, 6.8 v, | a 10/8
MIDGET, 220 v. 45 mA, 6.5 v. 3 &, 15/8
BMALL, 250-0-250, 456 mA, 6.3 v. 2 & 17/8
8TD. 250-0-250 85 mA, 6.3 v. 3.5 & 17/8
HEATER TRANS, 6.3 v. 1p a. /8
Ditto, tapped 1.4, 2,8, 4,663 8/8

Ditto, sec. 6.3 v. 4 amp. 10/8
OINEBAL PURPOSE LOW YOLTAGE, & amp.

4,5,6,8,9,10, 12,15, 18, 24,30 v. .. 22/6
AUTO TRANSFOBHEB 150 w. .. 22/8
0, 115, 200, 230, 280 v., uoo- .. 82/8
MULLARD “510” M Transtormer 38/8

PARMEKO HAIN! TRANSFORMEB Made for
special contract, the ratings can safely be
doubled. Guaranteed 2 years. I'rimary 0-110-
210-230-250 v. H.T. 300-0-300 v. 50 mA. L.T.

6.3 v. 1.8 amp. Bize 4 1 S} t 3 In. 17/8

INTERVALVE TRANSFORHERS 3 3:1 or 5:1, §/-.
0.P. TRANSFORMERS. Heavy Duty, 5/6, Mujtl-
ratio, 7/6. Muitiratio heavy duty push.pull, 10 w,,
15[8 Battery 4/6. 8ub min. 8/9.
10 w. 0.P. matching trans. 3, 7, 15, 12/6.

L.P. CHOKES 15/10H., 60/65 mA 5/-; 10H., 85 mA,
10/6; 10H., 150 maA, 14/-.

TINNED COPPER WIRE 16 to 22 swg., {lb., 8/..
ENAMEL COPPER WIRE 16-32, 2/9; 34 -30, 3/8;
$2-40, 4/8; D.C.C. 28, 34, 38 swg, 20z., 3[

LF. TRANSFORMERS 7/8
465 K/s 8lug Tuning Miniature Can, 2 x

h Q and good bandwidth,
Standard size Weyrad, 10/6 pair,

'VLL WAVE BRIDGE SELENIUM RECTIFIER:
6 or 12 v. 1} amp., 8/9; 2 a., 11/3; 4 a., 17/8.
CHAEGEB TRANSPORMERS szped input 200/
250 v. for charging at 2, 6 or 12 v., 1§ amps., 15/8;
2 Am# 17/6; 4 amps., 22/8. Circult Included
CAR BATTERY CHARGER with am-

muur Leads, Fuse Case, etc., for 6 v. of 12 v., 69/9.

B OO KS list SAE.
Boys’ Book of (‘rystal Sets.. .. 2/8
“W.W." Radio Valve Data. /-
High Fld«-lllv Speaker 1inclosure 5/~
Valveand T'V Tube I ,qulvalcnts .. 9/8
TV Fauilt Finding
Mullard Amplifier Manual '
Radio Valve Guide, Books 1, 2.
4dors 5/- each
Transistor Supcrhet Revelvers .. 7/6
Practical Radio Inside Out
Master Colour Code Chart..
Transistor Controlled Models
;rinclples of Colour TV
nternational Radio Stations

4 TRANSISTOR PUSH-PULL AUDIO
Slze 3111 §. AMPLIFIER

A ready built miniature push-puli amplitier with
Driver and output transformers. 4 transistors,
Ideal for use with record players, intercoms,
BABY ALARMS, etec. Complete with full

o 47/ instruction and circuit

9v. Batt. 2:3. 2}in. 8peaker 18/.,
1964 RADIOGRAM CHASSIS

air
1 lin,
Data ahests,

L)
FIVE VALVES
ATEST MULLARD
ECHSL, EF89, EBUS],
EL84, EZ80

THREE WAVEBANDS
8.W. 16 m.—~50 m.
M.W. 200 m.—550 m.
LW. 800 m ,000 m.
month Guarantee,
AQC. 200/250 v. 4—\My Switch; Short-Medium,

Long/Gram. Ferrite Aerial A.V.C. and Nega-
tive feedback, 3 obm output, 5 watte. Glass
dial. borizontal wording. size 13in. T din.

Aligned and calibrated. lsolated Chassis. size
13}in. x 9in. high x 5¢in. deep.

£9,15,6  Carr. & fna. 4/8,

BAKER SELHURST
LOUDSPEAKERS

12ln. Baker 15w. Btaiwart
3 or 15 ohma, 45-13,000

C.p.8. 0 .90/
12in. !Lereo. Foam 3us-
pension, 12w., 35-16.000 |
e-p.a £6.17.8

idin. Standard H.D. 30w,
40-14,600 c.ps. .. $8.0.0
12n. Do Loze 15w, 25-
17,000 c.p.». ..29.10.0
12in. Bass 26w, 20 18,000
c.p.a. £12,12.0
15in. Auditorfum. 3iw., Bass, 30 c.p.a. to 12 keh
1deal Baus Gultar, $18.

Portable enolosures for 12n. 23 oach.

LOUDSPEAKERS P.M. § OHM. 3y, 8, o.;
7 x 4in., 15/8; 6}in. Rola, 16/8; 8in. Pleuey, 17/‘-
9 1 6in., 8 1 Gin., 21/«; 10 1 Sln., 28/6; 10in. Rola,
3046' lZm/ R.A., 80/~ 134 1 Bin. Double Cone
E

STENTORIAN HF1012. 10in. 3 to 15 ohms, 10w. 87/6;

“Stalwart”,

8in. HF812, 72/-; Tweeter T359, 30/-; Cross-over
CX 3000, 30/~
EXTENSION SPEAKER CABINETS. 5ia., 18/6;

63in., 18/8; Rin.. 19/8; 10in., 20/6.

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with failing emlsslon Full
instructions supplied, maina jinput,
Type A optlonnl 2.:% and 50% boost
2v. or 4v. or 8.3v. or 16.8v. or 12.6v.
State voltuge required. PRICE 10/8.

TWIN GANG TUNING CONDENSERS. 365 pF,
miclature lin. 1 1§ln. 1 14in., 10/-; 500 pP Btandard
with trimmers, 8/-; midget, %i6; with trimmers, 8/~
500 pF slow motion tuning, standard or midget, 8/-.
Transiator gang 208 + 178 pF with trimmers, 10/4,
SMALL 3 gang 500 pF, 17/-. SINGLE 365 pF. 7/6.
S8INGLE 10 pF, 25 pF, 50 pF, 76 p¥, 100 pF, 160 pF,
5/8. Rolid dielectric 100, 300, 500 pF, §
CONDENSERS New stook, 0.00i mid. 7 KV,
1.C.C.. 5/8; Ditto, 20 kV, 9/8; 0.1 rafd., 7 kV, 9/6.
Tubular 500 v, 0.001 to 0.05 mfd., Oﬂ 0.1, 1/-;
0.25, 1/8; 0.5/350 v., 1/9; 0.1/360 v., 9d.; 0. 1/2,000 v,
0.1/1,000 v., 1/9; 0. 1 mid, 2.000 volts, 3[
CERAMIC CONDS 500 v. 0.3 pF to 0,01 m!d 8d.
SILVER MICA CONDENSERS, 10% & pF to 500 pF,
0d.; 600 pF to 3,000 pF, 1/- Close tolerance
(+1 pF) 2.2 pR to 47 pF, ll- Ditto 1% to 50 pF.
0 815 pF. 1/-; 1,600 pF to 5.000 p¥. 1/9.

465 ke/s  SIGNAL  GENERATOR
Price 10/8. Uses B.F,0. t, ZA 30038
ready made with valve 185. POCKET
SIZIX 2§ x 44 x 1in. One resistor to.
change, full instructions supplied.
Battery 8/6 cxtra. 69V 1}V, Details Free.

WAVE.CHA GE SWIT

8 p. 4-way 2 wafer long spindle a/8
2 p. 2-way, or 2 p. 8-way long spindle 3/8
4 p. 2-way or 4 p. 3-way long spindle .. 3/6
3 p. 4-way or 1 p. 12-way Jong -pmdln . 3/6
Wavechange “MAKITS", Wafers avail-
able: 1 p. 12 way, 2 p. 6 way, 3 p. 4 way,

2 way. 1 wafer switch. 8/8.
2 wafer switch, 12/8; 3 wafer switch, 18/-;
additional wafers up to 12, 3[8 sach extra:
Togzie Switches, s.p., 2/ d.p.,
d.p.d.t., 4/-. Min. Slide d.p.d.t.. 3/ 3

CRYSTAL MIKFE INSERTS, /6
High output. Size 1iin. dia. x lin.
ACOS MIC. 14, insert 1}n. dia. x tin. §/8

ACOS 39-1 DE LUXE STICK MIKE 35/-
] (!UAL[T\ STICK MIKE.... .. 25/-
TELEPHONE T 5 10,
GUITAR ( 0

Valveholders. EA50, 6d. B12A, CRT, 1/3.
Engl. and Amer. 4, 5 and 7 pin. 1/-
MOULDED Mazda and int. oct., §d.; BTG,
BBA, B8G, B9A, 8d. BTG with can. 1/8. BOA
with can, 1/9. Ceramlc EF50, BTG, BYA,

Int. oct., 1/-. B BYA cans, 1/- each. Valve
plugs B7(‘, BQA 2/3

lll(xll (;Al'\ TV PRE-AMPLIFIERS
B.B.C. nds 1 to 5. Gain 18dB.
ECC84 valve Kit price 29/6 or 49/8
with power pack. Detall. (PCCB4
valves il preferred). Colls only 8/8.
BA I L.LT.A.—Same prices.
Tunable channels 8 to 13. Gain 17dB.
Circuit and colls only, 9/6.

THE ORIGINAL

RADIO COMPONENT

Our written

NEW COMPONENT LIS

uarantee “lth evel'y purchase.

Bus 133 or 68 pass door
R. Station Selhurst

www americanradiohistorv com


www.americanradiohistory.com

February, 1964

PRACTICAL WIRELESS

2

THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETIZER

200/250 v. A.C.

PLASTIC RECORDING TAPE

Double Play 7m. reel, 2,4001t, 42/-| Sbare
n. reel, 120011, 25/- | Flastic

- Reels
Long Play  7in. reel, 1.8007t. 22/6 3in. 1/
63in. reel, 1,200ft. 17/6 Hn. o)
¢ o -
Sin. recl, 900ft.  15/6 Sin. 5/-
Standard  7in. reel, 1,200it. 17/8 | 5{in. 2/-
5in. reel. BOULL. 11/6 lin 2/6

“EASISPLICE” Tape Splicer 5/-

CRYSTAL BET BOOKLET, 1/-.

CRYSTAL DIODE (;.E.C. .2/~ GEX34, 4/-. OASL, 3/-.
HIGH RESISTANCE PHONES. 4,000 ohms. 15/- pr-
MOVING COIL PHONES. 100 ohins, 10/-.

SWITCH CLEANER. Iluid squirt spout. 4/8 tin.

“64+17 TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT

First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio, All
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit, 8¥in. x 2!ln but EXCLUDING

Speaker and cabin:
£4.5.0

Speakers, 35 ohms, 7 X 41n. 21/-
Non-reversible

5in.. 17/8, 3kin., 15/6.

BULGIN PLUGS AND SOCKETS.

P74, 2-pin, 4/83; P73, 3-pin, 4/6; P194, G-pin. 6/6.
“DOMINA™ plugs, 2/6; sockets, 2/6.

JACKS. BEnglish open circait, 2/8. Closed circuit,

43, Grundig type, S.pin, 1/3. Grundlg lead jack, 3/8.

JACK PLUGS. Euglish, 3/-; dcreened, 4/-; Grandig,

3-pin, 3/8; Phono Plugs, 1/-; Sockets. 6d.

ALADDIN FORMERS and cores, tin., 8d.; tin., 10d.
03In FORMERB 5937 or 8 cans TVY1 or 2 {im
. x 2fin.. or {in. 8q. X liiu., 2/- with cores,

BLOW MOTION DRIVES. :l. 4/3.

SOLON IRON, 25W. 200V or 250V. 24/-.

ANTEX SUB-MIN. IRON. 15w, 200 or 240v., 20/6.
BENCH STAND for abuve, 12/6. spares in Stock.
1/16in. Paxolin Panels, 10 x 8in., 2

Miniature Contact Cooled Ko ier:

250V 50maA, 7/6: 250v 60mA, 8/8; 250V 85mA.
9/6: Sclenmium Rect.. 300V 85mA, 5/-.
TV etc., Siticon suh. Min., Recet rs,

vV
250V 450mA, 10/-, 600V, 5SmA, 5/-.
RM4, RMS5, 14A100, 14A116 IOI-BﬂLh FCai 20/
Coils Wearite P Type, 3/- each
Osmor Midget Q" type. adj. dust core,
‘rom 4/- each. All ranges. List S.A.E.
Teletron 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., 12/6.
Osmor Ferrite Rod Aermls. L. and
for transistor circuits. 10/- e
Ferrn.e Rods, 8 x §in.. 6 x ..m ox*‘/“m 3/-.
3 Osmor QLI 8/9.

Coils, A/HF, 7/- pair; HAX. 3/8,
Repanco DRR2, 4/6. DRXI, 3/-,
Screwdriver, 5in., 6d. Test Prods, 2/8.

Neoside Trimming Tool, 1/9.
Neon Mains Tester Screwdriver, 5/-.
Muiticore Solder, 4d. yd. Dispenscr, 2/6.

. Aluminium Chassis, 18 s.w.g. Plain,
undrilled. 4 sides, riveted corners,
lattice fixing holes. 2bin. sides, 7 x 4in.,
4/6; 9 x 7in., 5/9; 11 x 7in., 6/9; 13 x 9in.,
8/6: 14 x 1iin., 10/6; 15 x ldin.. 12/6.
Aluminium Panels, 18 s.w.g., 12 x 12in.,
4/6; 14 x 9in.. 4/-; 12 x 8in., 3/-; 10 x Tin.
2/3: 8 x 6in., /-

TAPE PRI B
& DI l\.\'(l'h.\\-ﬂ:\"l\ 1ROV (-Il
MR OWSN HE-
RACK TH 2 DECK
4 15,0

£8.8.0 £6.
COLLARO 2 STUDIO DECK
TRACK 3 10.10.0
(II(I) (3 & PLAY-
ACK AME
2 TRACK B.s.IR, ( ()LI -\KO
£8.8.0 £11.11.0

MAINS DROPPERS.
0.34. LOUY ohms. b, 204 ohins,
0.15A. 1500 ohms, §/-; 0.1A. 2,000 obius, 5/=.
MIKE TRANSFORMERS, 5u-1. 3/9.

P.V.C. Covered Wire. single or stranded, 2d. yd.
Sleeving, 1 o1 2 mum.. 2d.; 4 mm., 3d.; 6 mum., 5d, yd.
SPEAKER-FRET. Gold, Maroon or Green Clath.

sliders

8/-3

Mulgel
.24, 1.

adjustable

17 x 25in.. 5/-; 26 x 83in., 10/-. Tygan, various colours

52in. wide from 10f- ft.; 26in. wide from 5f- ft.
Samples 1/-. Expanded Melal Gold, 12 x L2in.. 8f-,
Panel mounting fuse holder, 2/-, Fuses 1}in. 60ma
-5A, 8d. Insulated side cutters, 8/6. Bib Stripper, 8/6,

RADIO AND TELEVISION SPARES

Al leading makes, volume controls,

ete,, line output transformers, eto,

B. V. A. valves (current and obsolete
types). send S.ALE. for quotation.

WEYRAD

SFORMERS FOR
SUPER-

pe) i E
-\\l) l<Fl{R [ l(l)l) ALERIAL.

Long and Medium Wave Aerial— RAZW

On 6in. rod, 208pF tuning, with car

aerial coupling coil

Osc. Coil P50f1AC. 176 pF tuning 5/4

1stand 2nd L.F. ‘I'rans. —P50/2CC. 470kc/s
/7 each

8/- each
Driver Transformer—LFDT4 9/6
Wavechange Slide Switch d.p.d.t. 3/6
Printed Clrcuit—PCAl. Size 2§ x 8iin.
Ready drilled and prlnbed 9/
Volume Control, 5K-D
35 ohm Speakers, dﬂn 15/8; 5in., 17/6,
7 x 4in., 21/-.

Tuning Gang with trimmers 10/6
6 Mullard Transistors and diode  42/6
Constructor’s Booklet 2/-
3 ohm O.P. Trans. O.P.T.1 10/6

NEW AMULLARD
0CT1 6/-, OC72 7/8, OC81D 7/6. OC81 7/8,
0C44 8/9, OC45 8/6, OCI7110/8, AI* 11, 9/6
Sub Miniature Condensers.

30v., 13, 1, 2. 4,5, 8, 16, 25. 30, 50, 1()0 mF’d
15 volt 2/8 éa. Transistor Holders 1/3.

SINCLAIR 1LINE"
Med. wave, 2 transistors. 2 diodes, min.
earphone, ferrite aerial. Micro receiver
3 x 1§ x §in. 49/6, batt. 3/6.

TRANSISTORS

BUILD YOUR OWN
RECORD PLAYER
FROM £9.16.0

AND
SAVE
POUNDS!!

4 Speed Autochange or Single Player
units supplied with Brand New 2-tone
Portable Cabinets 17x15x8}in. de luxe
strong carrying handle, gilt finish
clips and hinges. As used by amous
Make for 20gns, models. Ready cut-
out motor board 14x13in. I'ront bafile
with 7 x 4in. high flux lnu(lspeakc
and 3 watt 2 valve UY¥85, UG
stage roally built on metal
chassis 12 2tin,  Quality 3 ohm
output tmns[ﬁrmvr. low hum level
circuit. Volume and Tone controls,
3-core safety mains lead. All items
fit together perfectly. Special in-
structions enable assembly in 30
minutes, onty 3 wires to join! 12-
month written guarantee. Available
sceparately or package deals as below.
AUTOCHANGER KITS COMPLETE (a8 above)
B.S.R. Monarch . .- .0 P.P, 5/6

Garrard Autoslim £12 18 0 P.P. 5/6
SINGLE PLAYER KITS Complete (as ahove)

E.M.1L. Junior .. £8.18.6 P.P.O/B

E.M.I. auto stOp/star'. .. £11.5.0 P.P.5/6
OR SEPARATELY

Cabinet with board 14 x 13in.

cut put to your choice  £3.8.8 P.P. 3/8

Amplifier with 7 ¥ 4in. speaker £3.17.6 P.P. 2/6

AUTOCHANGERS
B.S.R. . .
B.S. K. Uﬂlﬁllﬂ Do
Garrard Autoslim

SINGLE PLAYERS
E.M.I. suto stop/start ,,
E.M.1. Junior

TRANSCRIPTION UNITS
Garrard 4HF oo .
Philips AG1018 .. .
Garrard AT8 o0 .

BARGAIN

B.S.R. Autochange muz
Stereo/Mono £7.10.0 P.P, 4/6

£5198 PP. 4;6

ADASTRA 3-3 AMPLIFIER 3 WATTS
HIGH FIDELITY AT LOW COST

READY BU ILT WIRED AND TESTED
A.C. only. 200-230 V., Valves ECLS6 and
EZ80. 3 ohn output. Mullard
tone circuits, € bass boost, treble
and volume, arate engraved front
panel with de luxe tinish, Quality mains
transformer.  Stove enamelled chassis
size 6in, X din. Bargain Price £4.19.6
Details §
“Performs ugreeably well” (The Gramophone)

COMPONENT SHOP 337 wyTERORSE ROAD

SPECIALISTS

C.0.D, 2/- extra.

P.P. charge 1/-.

WEST CROYDON

Telephone: THO 1665
(Lzport welcome. Send remiltance,
and extra postage, no C.0.1.)

Repl i ltyll available from 5/8.
Repiacement Xtals from 15/-: Stereo from 81/8.

BARGAIN BINGLE PLAYER KIT 200/250 v. A.C.

{less cabinet)
£5.15.0 ...

With 2-stage Amplifier; 3-watt; 2 valves, UCLS2,
UY85; Higb-flux 5in. speaker, 4-speed E.M.L
Tarntable, 16, 33, 45, 78 r.p.m.; Crystal Pick-up
tor LP/STD. Records 7in, 10m, 12in.; Cut out
Mounting board 123 x 8] in.

ARDENTE TRANSISTOR TRANSFORMERS
D3035, 7.3 CT:1 Push-Pull to 3 obms for 0C72, 11/~
D3034. 1.74:1 C.T. Push-Pull Driver for 0C72, 11/-
D3058, 11.5:1 Output to 3 ohms for 0C72, etc., 11/«
D167. 18.2:1 Output to 3 ohms for 0072, eto., 12/-

2 Driver, hn x bin. ¥ 4in. 11/8
Driver, 1in. x #in. x §in. 11/6
ARDENTE TRANSISTOR VOLUME CONTROLS
V01545, 5K with switch dia., .9in., 58
DEAF AID EARPIECE, Xtal or magnetio,
SUB-MIN. JACK and PLUG

kil
3/6 pair

MINIATURE PANEL METERS

Size 11in. sq. Precision jewelled bear-
ings, 2° a(-(-ura(-v, siivered dials, black

nunmer and flne pointers, zero

nd]udment screw on front of meter.
0-1 mA 27/8 0--)0;1. A .. 39/8
0-3mA .. 27/8 -5001L 32/8
09-300 V 2718 Meter .. 35/

M.1

CABY MULTIMETER
.C., ohms .0-100k, etc, 54&f=

01200 v. A.C./D.C
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INSTRUMENTS
EQUIPMENT

TEST
HI1-FI

With the clearly-wriltten instruction manuals,
anyone can build ang of these models—
Mave the world’s best equipment —-and save money

AMATEUR BANDS RECEI.

VER. Model RA-l. Covers
al Amateur Bands from 160
to 10m. Special features incl.
half lattice crystal filter, 8
valves, signal strength “'§"
meter, tuned R.F. amplifier
stage Kit £39.6.6

Assembled £52.10.0

HI-FI F.M. TUNER. Tuning
range 88-108 M¢/s. Tuning unit
(FMT-4U)  with 10.7 Mc/s.
I.F. output (£2.15.v inc. P.T.).
¢ LE. Amp. (FMA-4U) complete
# with  cabinet and valves,
i (£13.3.0). Total Kit £15.18.0

Assembly can be arranged.

Sw HI-FI MONO AMPLIFIER.
amplifier based on the S-33. Printed circuit construction makes
it easy to build. Kit £10.19.6. Assembled £15.10.0
STEREO CONTROL UNIT. USC-I. Luxury model with
inputs to suit any pick-up or tuner. Kit £19.10.0 Assembled £26.10.9
MONO CONTROL UNIT. Model UMC.l Ideal for use
with MA-12 or similar amplifier. Kit £8.12,6. Assembled £13.12.6
HI-FI EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, available to meet various needs. Details
on request from £6.19.6 to £29.8.0

Mode! MA-5. A low-priced

“MOHMICAN"
COVERAGE RECEIVER.
Model GC-1U. Fully Tran-
sistorised. Excellent portable
or general purpose receiver

GENERAL

6W DE LUXE AMPLlFIER

Model $-33H. An inexpensive
Stereo-Mono amplfier,

with high sensitivity. Suitable for Decca
Deram cartridge. Kit £15.17.6. Assembled £21.7.6
6 TRANSISTOR PORTABLE. Model UXR-I. Prealigned
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real
hide case. Very easy to build .. Kit £12.41.0
SHORTWAVE TRANSISTOR PORTABLE Model RSW-i.
Two short bands, trawler and medium wave Kit £19.17.6
HI-FI A.M./F.M. TUNER. Covers F.M. 88-108 Mc/s. A.M. 16-50,
200-550, 900-2,000 m. Tuning heart (£4.13.6 inc. P.T.) and I.F.
Amp. £21.16.6. Printed circuit board. Total Kit £26.10.0

e e T o T A R N N A A e ——

“OXFORD” DE-LUXE TWO
WAVEBAND TRANSISTOR
PORTABLE. Model UXR-2. The
ideal domestic, car, or personal

for amateur or short wave A
listening. See full spec. leaflet. zortable regew;r.f I? ”Semn-cqn-
Kit €39.17.8 £xl.|::;:£sd i Tn P'I?r u details.
Assembled £48.17.6 kY (4B (s (ourak :
Assembled models also available; prices on request — Deferred terms available over £10. Free delivery U.K.
q Y

SEND FOR FREE BRITISH HEATHKIT CATALOGUE—OVER 50 MODELS TO CHOOSE FROM

AVAILABLE NOW!

PA AMPLIFIER. Model PAIL. 50 W. (rms.)
100 W. pk. output. For vocal and instrument
roups, guitars, ecc, 4 inputs, 2 loudspeakers.
end for full details. Kit £54.15.0

Assembled £74.0.0

PORTABLE SERVICE OSCILLOSCOPE.
Compact portable scope,
Printed circuit.

Model

os-I.
ideal for servicing and general work.

Kit £21.18.0. Assembled £29.8.0
Sin. OSCILLOSCOPE. Model O-12U. Wide band amplifiers

essential for TV servicing, F.M. alignment, etc. T/B covers 10
¢/s-500 ke¢ls in 5 ranges, Kit £35.10.0. Assembled £43.10.0
VALVE VOLTMETER. Model VIA. Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1 {1+ |,000M¢)

Kit £13.18.6 Assembled £19.18.6

AVAILABLE NOW!

COMMUNICATIONS TYPE RECEIVER
Mod. RG-1. An excellent low cost receiver
Freq. cov.: 600 kc/s-1.5 Mc/s. 1.7 Mc/s-32 Mc/s.
Send for details. Kit £39.16.0.

Assembled £53.0.0.

6W STEREO AMPLIFIER. Model S-33. 3 w/chl. Inputs for
radio-tape-gram. Stereo/Mono, ganged controls. Sensitivity 200 mV.

Kic £13.7.6. Assembled £18.18.0
MM.-1U, Ranges: 0-1.5 v. to 1.500
v. A.C. and D.C. 1500G—I5A D.C. 0.2} to 20 L2M 44in. S0uA
meter Kit £12.18.0 Assembled £18.11.6
R.F. SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
fundamental, 200 Mc/s on harmonics. Up to 100 mV output all
bands. Kit £13.8.0. Assembled £19.18.0

MULTIMETER. Model

AMERICAN HEATHKIT MODELS
Full details of direct Mail Order Scheme and
catalogue can be obtained ‘rom us for I/-
paid. (FREE to Service Departments.)

post

AMATEUR TRANSMITTER.
Model DX-40U. Self-contained.
80-10 m. Power input 75 w. CW.,
60 w. peak C.C. phone. Output
Prov. for VFO Kit £33.19.0 Assembled £45.8.0

DX-40U

40 w. to.aerial.

DAYSTROM LTD.

Dept. P.W.2, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Mode! DX-100U. Covers all
amateur bands, 160-10 m. 150 w.
D.C. input, self contained with
power supoly. Modulator. V.F.O. Kit £79.10.0 Assembled £104,15. 0

FREE BRITISH CATALOGUE (Yes/No)I

DX-100U

| send me

| Full details of model(s) |
| |
| NAME — 1
| ADDRESS |
I |
I Pw2. |

S S G Gy m—y G G U Gew Emy 608 WET @GN Gay s ems aes of
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Letters to the Editor 978

The Editor will be pleased to consider
articles of a practical nature. Such
articles should be writlten 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 relurn them if a
stamped  and addressed envelope is

All cor intended
for the Editor should be addressed:
The  Editor, PRACTICAL  WIRELESS,
George Newnmes, Lid., Tower House,
Southampton  Street, London. w.C.2.
Quwing to the rapui progress in the
designs_of  wireless apparatus and to
our efforts to keep readers in touch
with the latest develgpments, we give
no warranty that apparatus described
in our columns is not the subject o}
letters patent.

drawings, photo

Copyright in all
published  in

graphs and__ articles
PRACTICAL  WIRELEsSS 18  specifically
reserved  throughout  the  countrie:
mgnutoru to the Berne Convention and
the U.S.A. Reproductions or imitation.
of any of these are lherefore erpressly
forbidden. PRACTICAL WIRELES
incorporates ‘‘Amateur Wireless.”
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In Search of a Leader!

ONCE every month, it behoves your editor to write the
several hundred words which comprise the leader
column. It is, of course, an old cynical precept that nobody
bothers to read leader articles (except in The Times!) and
that if sufficiently emboldened an editor could fill his column
with all manner of libellous, scurrilous and defamatory
matter and no one would be the wiser.

Anvone who has sat at an editor’s desk will be able to
refute this most emphatically! This hoary old gag is only
a gag and was most likely first thought up by a frustrated
assistant editor!

Thus, in framing the month’s leading article, an editor is
aware that a large percentage of his readers is going to read
the results of his literary efforts, be they modest, be they
profound. However, there is more truth in the assertion
that the leader is the toughest part to write and there can
be very few editors who at some time in their career have
not sat temporarily baffled, awaiting an idea to bourgeon.

For, especially in a magazine such as PRACTICAL WIRELESS,
the subjecl matter must relate to something with which the
average reader can associate himself. That is why, though
often tempted, we seldom stray into the realms of trade and
broadcasting politics, ethics and practices; these subjects
receive sufficient airing via more appropriate mouthpieces.

The aim is to deal with topics of direct interest to readers.
To comment. To provide talking points. To stimulate
activities. To offer guidance. It is an opportunity for your
editor to forge a personal link with readers once a month.

Before becoming a professional journalist, your editor
would willingly have volunteered to write a supply of leaders
for the contemporary radio magazines on what were (at
the time) burning issues or pet theories. And now, hundreds
of leaders later, it might be interesting and enlightening to
reverse the procedure. In short, we invile you to write a
leader!

Here is a glorious opportunity to air your comments on a
chosen subject, to address fellow readers. The rules are
simple: just write approximately 250-300 words (about half
the length of this article) on a suitable theme—anything
providing it deals with the hobby of radio construction—
and give it a title. Send it to PracTicAL WIRELESS, marked
“l.eader Competition”. Entries need not be typed, though
this is preferable.

Two guineas will be awarded to the entry considered the
best by a panel of Judges from the stati of PRACTICAL
WIRELESS, and one guinea for the runner-up. The judges’
decision will be final and we regret that it will not be pos-
sible to acknowledge individual entries.

The winning leaders will be published within the pages of
the April issue. The closing date is January 3ist.

Let's have a good response to this invilation. Al least it
will prove that you do read the leader page!

ST O AT S TSI e

Our next issue dated March will be published on February 7th
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NEWS AT HOME
AND ABROAD

Retailers Association
Adopts New Symbol

S a result of a large number

of requests from domestic
and electrical retailers. the Radio
and Television Retailers Associa-
tion recently formed a separate
association for the benefit of
these retailers. Known uas the
Electrical Appliance Association,
this new body has recently
adopted a symbol which will be
displayed in shops so that the
consumers may benefit by iden-
tifying firms belonging to the
E.A.A,

The new symbol has been
designed along the sume lines of
the alreadv well known RO R.A.
trade mark.

O AJSBCATION WiTH TxE 8400 & TELENISION RETAILIRS® ASSOCIATION

The symbol of the Electrical Appliance
Association

PRACTICAL WIRELESS

February, 1964

25 Years of Valve Manufacturing

])ESP]TE the transistor, the Blackburn plant of MuMards Iimited

—25 years old in November last year—still manages to produce
approximately 50 million valves a year. This recent anniversary was
also murked by the 80th birthday of Mr. S. R. Mullard who founded
the first Mullard Radio Valve Company in 1920. During the two
decades whick followed. the demand for radio valves increased
enormously so that new premises were always being sought and
Jarger factories being built to supply this demand, with the eventual
establishing of the plant at Blackburn in 1938.

By 1944 the output from this plant. which had a labour forc. of
200. was 6'5 million valves a year. This had risen to 33 million by
1955 and to 50 million by 1958, when 5.000 were employed in this
one factory. Now the Blackburn plant is only one of 18 Mullard
factories throughout England. producing a variety of sophisticated
components for the electronics industry, bearing only a technical
similarity to the early transmitting and receiving valves, with which
S. R. Mullard began his manufacturing company 43 years ago.

&

Even in 1924 the growing imbortance of valves was indicated by the number
of Mullard vans such as these, which were then familiar sights on the roads.

i £
S g

RADIO EQUIPMENT FOR TSR-2

'I‘HE R.A.F.’s new tactical-strike-reconnaissance and strategic
nuclear bomber. the TSR-2, will be fitted with instrument
landing system and h.f. communication equipments manufactured by
the Marconi Company Limited.
The I1.S is that of the Murconi Sixty Series equipment. The
communication equipment will provide both single and double side-
band transmission and reception at high power.
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www.americanradiohistory.com

February, 1964

PRACTICAL WIRELESS

915

NATO COMMUNICATIONS NETWORK COMPLETE

'J‘HF, Supreme  Headquarters

Allied Powers Europe has
recently accepted, on behalf of
the North  Atlantic  Treaty
Organisation, the final station in

NATO’s ACE HIGH communi-

5 : oo

cations network. This vast system
of radio stations stretches from
Norway to Turkey: an 8.300 mile

link, incorporating 82 stations,
located in nine of the NATO

countries.

o0 o]

One of the 82 stations of NATO’s ACE HIGH network.

The design, manufacture and
installation of the complete pro-
ject has been the task of Inter-
national Telephone and Tele-
graph Corporation and its affilia-
ted companies, and included in
each of the stations is multiplex
equipment made by Standard
Telephones and Cables Limited.

The purpose of the ACE
HIGH system is to provide a
reliable method of communica-
tion between the nations of the
European-wide command area of
NATO, and to accomplish this,
both tropospheric forward scatter
(over-the-horizon) and line-of-
sight types of transmissions are
used throughout the network.
The stations have all been built
on high ground, each with two
pairs of 65ft. circular dish-aerials
positioned to pick up and re-
transmit any of the 250 telephone
and 180 telegraph circuits which
can be accommodated by the
system.

NEW TITLE FOR

I.LE.E. JOURNAL

"l‘HE official organ of the L.E.E., in which papers originally
presented to meetings of the Institution are published. has for
years been known as the Journal of the Institution of Electrical
Engineers. Now the Council of the Institution has changed the name
to * Electronics and Power ", with the previous title remaining as a

sub-title.

The Council decided on this
sising the scope of the Institution
and to dispel the idea that the
1.E.E. is mainly concerned with
power engineering when, in fact,
for several years electronic sub-
jects have been more in evidence
in papers and at meetings than
power engineering.

Aircraft Equipment
Tours West Germany

A DEMONSTRATION  air-
craft belonging to the Mar-
coni Company Limited. recently
completed a sales tour of West
Germany. Aboard the aircraft
was a variety of equipment,
manufactured by the company,
which was shown to aircraft
operators and constructors
throughout the Federal Republic
during the ten days of the tour.
Included in the demonstration
equipment was standard airline
Doppler Navigator and the new
helicopter Doppler systems.

change as a means of empha-

R.T. for Desert Patrols

‘N
l of locusts., the Desert Locust
Control  Organisation of East
Africa keeps a constant surveil-
lance on the breeding grounds
and movements of this pest.
Much of this work involves
patrols over barren and under-
developed areas, extending some-
times hundreds of miles from
centres of communication. To
provide their patrols and static
stations with a reliable means of
communication, the D.L.C.O.
recently selected and ordered
Marconi h.f., s.s.b. transmitter/
receiver equipment.

This equipment can provide
adequate daytime communica-
tions over many hundreds of
miles, using only a simple dipole
aerial and a transmitter power of
only 100W.

its fight against the menace

www americanradiohistorv com

STC ACQUIRES
HUDSON ELECTRONICS

’]‘HE firm of Hudson Electronic
- Devices Limited, manufac-
turers of mobile radio communi-
cation equipment, was- formed
and built up by Mr. A. D.
Hudson, at one time an appren-
tice of Standard Telephones and

Cables  Limited. Now STC
Limited has acquired the issued
capital of Hudson Electronic

Devices. so that it becomes part
of STC's radio division.

Mr. Hudson will remain as a
director. however. as plans for
the firm's expansion go on under
new management.

Electronics Symposium
in Birmingham

_\ ONE day
“% ¢ Electronics in
mobile Industry™, has been
arranged by the Electronics
Section of the South Midland
Centre of the 1.LE.E. and the West
Midland Section of the British
1.R.E. The symposium is to be
held during April, this year, and
will take place in the Electrical
Engineering Department of the
University of Birmingham.

symposium on
the Auto-
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A MODERN COMPACT

3-TRANSISTOR
S.W. CONVERTER

FOR |-7—31-5 Mc/s

BY . VAITES

TTYHE converter to be described is a portable,
high performance, trunsistorised front-end
unit covering the short wave bands from

1-7Mc/s to 31'5Mc/s. 1t is designed to feed into

any broadcast receiver without any alteration at all
to that receiver,

Being of compact size, it is an ideal
companion to any standard transistor portable,
provided the portable has an external aerial
socket. It can, of course, be used also with any

other type of broadcast receiver, whether mains
domestic receiver or car radio. This add-on unit
thus converts the basic receiver into a double con-
version receiver, providing an interesting and use-
ful combination.

The unit provides a cheap introductory step to
the short wave bands for the beginner. who will
almost certainly have the use of at least one broad-
cast receiver in the household. At the same time,
being electrically bandspread and incorporating
facilities for s.s.b. reception, the converter is an
ideal piece of equipment for the *ham ™ station,
whether fixed or mobile.

\ Telescoplc
aerial
Trimmers TC1 to TC9
are 3-30pF each

l.

43
1:2k0 %
RS 10k

Ext,
werial

?
i

ket
©

Cr—{—]
O-0F

< T8 2000
g Jowen SR Pory 1 P =
Ai??jl [ S 81 =
trim pEL7 wiie el v =
R3 hE= me iE=c| | +
1m~[ 3 H ~ il
C2 z : R7E m—cy I !
Q05 < VR 2kQ 1 ks 01 < c
A 2| | e M| Ty
W se-----Bandspread------- :
2.5 % l—--——-- Main tuning - _—L— sy
Coltector g ) JCoHector [
Colour 7t
Spot—a, Base‘- ] ]

¢/ [Be
() _.Details ot OC45

Fig. 1: The complete circuit of the converter.
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Circuit Description

The circuit (see Fig. 1) is designed around the
new Denco transistor coils—based on their well-
tried range of Miniature Dual Purpose Coils.
Ranges 3, 4 and 5 are used, covering respectively
1:67 to 5-3Mc/s, 5 to 15Mc/s, and 105 to 31-Mc/s.
The coil connections are switched by a 3-way
9-pole Yaxley switch (S1), using three wafers
with interposed screens.

The r.f. stage uses an OC170 transistor (Tr1) with
blue coils in the aerial stage and yellow coils as
coupling to the second stage. An r.f. gain control
VR1 varies the base voltage of Trl. An external

>

PRACTICAL WIRELESS 1 N7

fore, tuned to this frequency, corresponding to
187:5m on the medium wave band. In
practice, since the medium wave band of many
receivers only goes down to just below 200m,
the lowest clear wavelength on the band is selected
(this may fall anywhere between 190 and 200m)
and the output of the converter adjusted to it.

The three-gang tuning capacitor (VCI1, 3, 5) is
fitted with a calibrated dial incorporating a slow
motion tuning device, The bandspread capacitor
(VC4, 6) is coupled to the mixer and oscillator
sections only; this two-gang capacitor is also fitted
with a calibrated dial. The aerial section is trimmed
separately by VC2, this being necessary to accom-
modate different types and lengths of aerial.

n
&

Main tuning -
(vC1,3,5) 1
46

L]
- 2% >

Overall chassis
dimensions
10'x 5"

s
| "

(vca)

Fig. 2: Drilling details and control layout of the front panel.

v

aerial can be fed to the primary of the aerial coils,
or a built-in telescopic aerial can be used, this
being connected permanently to the aerial tuned
circuit via a small capacitor.

The second stage is the mixer oscillator and the
transistor (Tr2) is also an OC170. The white coils
are used here and an output of nominally 1'6Mc/s
is obtained at T1. The broadcast receiver is, there-

TABLE |
Frequency and Wavelength Coverage

Range DIAL SETTING
_ 100 0

3 1-67Mc/s 5-3Mc/s
180m 57m

4 5-0Mc/s 15Mc/s
60m 20m

5 10-5Mc/s 31-5Mc/s
28m 9-5m

Beat Frequency Oscillator

The b.f.o. unit uses an OC45 transistor (Tr3),
with the appropriate b.f.o. transformer (T2). The
swing of the trimming capacitor (VC7) is adequate
to permit reception of all s.s.b. transmissions. The
b.f.0. may be coupled by means of a 1pF capacitor
from pin 2 of T2 to pin 2 of T1, but this should
not be necessary, since the b.f.o. coil and the i.f.
transformer are physically adjacent.

The b.f.o. is switched on and off by S2, which
also serves as the on/off switch for the unit as a
whole. A large capacitor, C8, is fitted to smooth
out any fluctuations in the power supply, this latter
item consisting of four pen-torch batteries in
series, giving a 6V supply.

Mechanical Construction

The front panel, of ¥ in. aluminium, size 10in.
x 5in. is drilled as per Fig. 2, countersinking most
of the 6B.A. holes as indicated.

The chassis, of tin. bakelite or perspex, size 9in.
x 42in., is drilled as per Fig. 3.

The exact dimensions for the two transformers
(T1 and T2) are not given, only the centres being
indicated. This is because the drilling figures are
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Fig. 3: Chassis di

rather awkward and the constructor would perhaps
prefer to consult the information leaflet supplied
with the components. All the transformer drillings,
except the core adjusting hole, should be heavily
countersunk from the underside of the chassis. as
the component pins are rather short, being
originally designed for use on rather thinner
printed circuit boards.

The two supporting brackets are constructed
from 20s.w.g. tin sheet as shown in Fig. 4, taking'

mensions diagram

care to make the bends in the two brackets in the
reverse mode, so that the whole job is symmetrical
when fastened ‘together.

Finally, at this stage, the two small brackets for
the aerial input and trimmer can be formed as per
Fig. 5.

The Case

The converter may be housed in a metal case,
size 10in. wide x 5in. high x 43in. deep (internal

COMPONE
Resistors:
Rl 82kQ R6 2:7kQ ,
R2  12kQ R7 1kQ
R3  1kQ R8  22kQ
R4 12k R9  4.7kQ
RS l0kQ RIO 1k
All 109, £{W carbon
VRI 2kQ potentiometer
Capacitors:
Cl  0-0luF paper
C2  0-05uF paper
C3  0-01uF paper
C4  2,000pF ceramic or mica
C5  0-0luF paper
Cé6  0-0luF paper
C7  0-0luF paper
C8  50uF electrolytic 12V
C9  340pF silver mica
Cl0  960pF silver mica
CIl  2,000pF silver mica
Cl12 0-OluF paper
CI13 0-01uF paper
VCi,3,5 3-gang variable 310pF each section
(Jackson type E 3)
VC2 25pF variable (Jackson type C801)
YC4, 6 25pF split stator (Jackson type C808)
YC7 ISpF variable (Jackson type C801)
TCI-9 30pF concentric trimmer (Philips)

NTS LIST
Inductors:

Blue, range 3 Denco transistor dual

L2  Blue, range 4 purpose coils
L3  Blue, range 5 Blue=aerial coil
L4 Yellow, range 3 | Yellow=r.f. interstage
L5  Yellow, range 4 coil
L6  Yellow, range 5 | White=oscillator coil
L7  White, range 3 (for 1-6Mc/si.f) -
L8  White, range 4 | (for coverage of ranges
L9  White,range5 | seeTablel) :
T I.F. transformer 16/1 6 ‘\ Denco
T2  B.F.O.transformer 17/1-6
Switches:
Sl Rotary type, 9-pole, 3-way; three wafers
with screens (Denco)
S2  Rotary type, 2-pole, 4-way (Minibank ‘C’)
Transistors:
Trl OCI70 Tr3  OC45
Tr2 OCI70

Miscellaneous:

Main tuning drive unit
Bandspread dial,

2in.
(Bulgin) with knob to suit.

(Jackson Ball Drive 4489).
dial calibrated 0-100
Five feedthrough

connectors (Radiospares). Four -5V cells (Ever

Ready U12).
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dimensions). this giving a slightly recessed front
panel. Drillings will be needed for the telescopic
aerial, the external aerial and the output lead.

The best method of fixing the converter into its
case is by two bolts through the back of the cuse
screwing into two tapped brackets fitted to the
back of the chassis. The constructor may have his
own ideas on this subject, however, and the above
ideas are offered only as a suggestion. It is, how-
ever, advisable to use a meta] case if at all
possible, so as to provide full screening of the
converter circuits.
Mounting and Wiring-up

If not purchased complete, switch S1 should be
made up with wafer layout as indicated in Fig. 6,

and with screens (Fig. 7a) and spacings as indicated
(Fig. 7b).

Front panel — 16 thick aluminium
10“ fong x 5“deep

AN For drilling details /1.
'.////(/ A ///{///’ of chassis, see fig 3"
Ky
W

i ////////,//“/////////7/////
i

///
n
/
/

i Bracket ///

//(és other sid/e) ;/' /
7 )
)

/// p ,/’//77;~
4 N
RN
d 7 {///7///// //x/// / i

i

T

Fig. 4: The assembly of the front panel and chassis.

The first components to be mounted on the
chassis are the two transformers T1 and T2, these
being held in position by bending the can tags.
Next. a 12-way tag-strip is mounted on the under-
side of the chassis using holes marked G (see
Fig. 3). Finally, mount five feed-through terminals
into the holes marked E1 to ES (Fig. 8).

The assembled switch should now be mounted,
but before doing so, it is advisable to fit earth
tags on to either side of the corner holes in the
screens and also to solder flying leads on to the 7,
8 and 9 o'clock contacts of the front and middle
wafers (these are the pin 5 connections, Fig. 6),
since these points may be difficult to get at later.

When the switch is mounted, refer to Fig. 6, and
first connect the lower wipers to the appropriate
feed-through terminals. Then mount all coils with
pins uppermost (see layout diagram, Fig. 9). and
complete all switch wiring. with the exception of
the leads from the top wipers (tuning capacitor
leads). and the aerial wiper on the rear wafer.

Next complete all the coil wiring, by commoning
up appropriate pins (e.g. white coils. al] pins 8
commoned, all pins 7 commoned, etc.).

PRACTICAL WIRELESS
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1/ thick Perspex or Bakelite
9” long x 43g deep
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Certain of the other components can now be
mounted inside the coil compartments. These are:

R1 from pin 8 of 1.4 through hole in screen 2 to

pin 7 ot LI1.

R6 and C6 from pin 7 of L4 to earth tag
adjacent.

R7 and C7 from pin 7 of L7 to earth tag
adjacent.

C3 from pin 8 of L4 to earth tag adjacent.

C1 from pin 7 of L1 to_eurth tag adjacent.

9 trom pin 3 of L7 solder direct to

C10 from pin 4 of L8 screen 1 at nearest

CI11 from pin 6 of L9 J point.

Next, certain leads can be taken from the coil
pins to points below the chassis and also on the
screens (refer to Fig. 8 for tagstrip numbering).

These are:
Bracket Pin 1 of L1 to earth tag adja-
20 swg. cent
tinplate cent. .
drilted Pin 1 of L4 to earth tag adja-
and bent

as shown

cent.

Pin 7 of L2 through hole F1i to
tag 6 on tagstrip.

Pin 7 of L5 through hole F3 to

= For drilling detaits _tag 8 on tagstrip.
= of panel, see fig2 Pin 8 of L5 through hole F2 to

= tag 9 on tagstrip.
S 1 5\ Pin 8 of L8 through hole F4 to

7 /,/////;/7 M 7 pin 2 of Ti.
///,/,/5///4/// /”/////////{///{/////%////;MK The main tuning capacitor and
. //////7”'/7 P / "}/4 /’////////////// the bandspread capacitor can
il j/ I i 1 i . now be mounted. The top wipers
Wl &

on each switch wafer are wired to
the appropriate tags on the main
tuning capacitor and, in the case
of the front and middle wafers,
to the appropriate tags on the
bandspread capacitor as well.

VR1, 82 and VC7 are mounted
next, making sure that the
spindle of VC7 does not touch
the front panel.

Chassis

A —f g
K
N -t~
P73 gia, 9/& %
1" 2 ! %
32
1 /-\ __|_|_.Section
| o\
1"
42 %
y<—6BA -A..

o ey clean ?BA\7 %-
52 clear
Al s

114” , (a) }é"‘_’
1/211 ,//16d|a.
7

I s :

" Y [ = __I.]__Section
i = A-A
' 6BA 6BA_ T U
le— 1/2"._, clear clear™~ 4,

------------------ ol

14 (b) el

Fig. 5 (a) aerial trimmer bracket; (b) gerial input bracket.
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. The earth wiring is then fitted, wsing 20s.w.g.
tinned copper wire. The earth tags on the band-
spread capacitor are connected to screen I
adjacent, soldering direct to the screen. The earth
tags on screens 1 and 2 are wired together and the
wiring continued to all earth tags on the main
tuning capacitor, making use of holes C to run
underneath the capacitor, The earth wiring is con-
tinued underneath the chassis to the appropriate
tags on VRI, then on to the tagstrip, joining up
tags 2, 3 and 12, and finally to the can tags of Tl
and L10.

The underchassis components are now wired up

as follows:
Pin 3 of T1 to tag 10 on tagstrip.
C4 and RS across tags 8 and 10 on tagstrip.

LBE pln 1 L78 pint

VC5 and VC6&

L9A pin 9

C5 across tags 10 and 12 on tagstrip.

R4 across tags 7 and 10 on tagstrip.

R2 across tags 7 and 9 on tagstrip.

C2 and R3 across tags 1 and 3 on tagstrip.

C8 across tags 7 and 12 on tagstrip.

R10 and C13 across tugs 11 and 12 on tagstrip.

Wire lead from top of VRI to tag 6 on tagstrip.

Wire lead from contacts 2 and 3 on S2a to tag 7
on tagstrip.

Wire lead from contact 3 on S2b to one contact
of VC7 and continue on to pin 1 of T2.

Wirs lead from other contact of VC7 to pin 3 of
T

Wire R8 from pin 4 of T2 to pin 1 of T2.

Wire R9 and C12 from pin 4-of T2 to tag 12 on

tagstrip.

The transistors can now be wired in (see Fig. 1
for connections), All wires except the OCI170
screens should be sleeved and the full length of
lead wire should be retained.

Wiring points are:

Tr1 Collector - feedthrough terminal E2.
Screen - tag 2 tagstrip.
Base - feedthrough terminal F1.

Emitter - tag 1 tagstrip.
L8A pin 9 Tr2 Collector - feedthrough terminal E3.
Screen - use earth terminal on VRI,
Base - feedthrough terminal E4.
L7A pin9 Emitter - feedthrough terminal ES.
Tr3 Collector - pin 3 T2,
Base - pin § T2, )
LSC pin 5 Tr2 collector Emitter - tag 11 tagstrip.
= - ) TABLE 2
Oscillator section (front) Tracking Points
LsC 6 L4C pin'G
- BAND END TRACKING
VC3and VC4 Range PO'_NTS
L.F. H.F. L.F. H.F.
L6B pin9 (Dial 100) | (Dial 0) (Dial 89) | (Dial 8%)
. 3 | 167Mc/s | 53Mcls | 1-83Mcls | 4-5Mc’s
L5B pin 9 4 5-0Mc/s | 15-0Mc/s | 5-5Mc’s | 13-5Mc’s
5 10-5Mc/s | 31-5Mc¢/s | 11:5Mc/s | 28-5Mc/s

L4Bpin 9

LSA pin 5

L6A pin B Tr1 collector
- HF sectlon (middle)
L‘gc pin 6 L1c pian

(g VvC1and VC2

L3Cpin6

L3A pin5S

‘Ext. aerial
socket
L2Apin5

L1A pin 5

L2B pin8g

Tr1 base

3=

L3B pin B
- X Aerial section (rear)
Fig. 61 Wiring of 51. Noter wafers viewed from rear.

The coaxial aerial socket and the aerial trimmer
V(2 are mounted on their brackets and fitted to
the chassis with an extension spindle on VC2
coming out through a bush on the front panel.

The body of the coaxial socket is wired to pin
1 of L3 and the centre connection to the appro-
priate wiper on the rear wafer, The earth connec-
tion of VC2 is taken to tag 3 on the tagstrip and
the other connection through hole F5 to the top
wiper on the rear switch wafer.

The coaxial output lead is soldered across pins 4
and 5 of TI1, pin 5 also being connected to
tag 12 on the tagstrip. This output lead should
preferably be clamped to the chassis to prevent
jerking.

The nine concentric trimming capacitors may
now be fitted into position. The “ live ” connection
(outer connection) should be soldered either on to
the appropriate switch contact or coil pin, whilst
the earth connection (centre spindle) should be
soldered directly on to the screen. Care must be
taken to keep the top of the trimmers below the
level of the top of the front panel, otherwise they
will foul the case.
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Finally, the batteries can be mounted (clamped
to chassis underneath the main tuning capacitor)
and the linking wires soldered. The positive
battery terminal is taken to tag 3 on the tagstrip
and the negative terminal to the wipers of SZA
and S2B.

Knobs and dials are then fitted and the converter
is ready for lining-up.

Telescopic Aerial

It will be noted that no exact details have been
given for fitting the telescopic aerial. This is
because there Is a wide variety of suitable
devices on sale, ranging from the truly telescopic
(and rather expensive) type, to the cheaper semi-
telescopic car aerial.

The general idea is that the aerial selected
should have a tapped hole in its bottom section
A corresponding bolt of some %in. length is fed
up through hole M (Fig. 3) and tightened down
with a nut, leaving enough thread to screw into
the aerial. A solder tag is placed under the head
of the bolt (i.e. underneath the chassis) and C14 is
wired from this tag to the “live ” tag of VC2.

A suitable hole is cut in the top of the can and
fitted with a rubber grommet, making a good push
fit for the aerial, which is screwed in when the
converter has been fastened in its case.

r
Front panel ca S Bans%v?tréinge
~
1
4s
6BA solder tags
Front wafer h
1 (Oscillator section) SolEachis det

Screen 1

% !1

Middle wafer— &

% (HE section) = [||
[}
i Rear water ——— & Il Screen 2 %

(Aerial section)
Fig. 7a (above): Showing the build-up of the switch.

Fig. 7b (right): Drilling details of S screens (viewed from
rear).
Lining Up

Lining-up should preferably be done with the
use of a signal generator although. as will be
shown, it is possible to manage without such an
instrument.

The output lead should be fitted with a terminal
appropriate to the input socket of the main
receiver and should be kept as short as is
practicable.

The main receiver should be tuned to the
selected frequency at the bottom end of the
medium wave band. In the case of a mains-
operated receiver or car radio this can certainly
be the very end of the scale, since with the normal
aerial removed there will be no pick-up. The case
of a transistor portable is rather different, since the
internal ferrite aerial cannot be disconnected.
However, the lowest clear wavelength should be
selected and any residual pick-up can be minimised
by suitable orientation of the receiver.

PRACTICAL WIRELESS 921

Once this has been done the converter output
lead is plugged in and the unit switched on. Runge
3 is selected. with the main tuning capacitor. fully
meshed and the oscillator temporarily stopped by
shorting across L7{b). The signal generator is fed
into the aerial input socket via a 400Q resistor
(link generator chassis to converter earth) and
adjusted between 1-5 and 1:6Mc/s (modulated)
until a note is heard in the speaker. T1 is peaked
and is now tuned to the input frequency of the
basic receiver.

The generator is now fed in unmodulated and
the b.f.o. switched on. With VC7 set in mid-
position, T2 core is adjusted until a beat note is

< 4_g
4BA clear =
1" " 6BA cléar

6 u
l M\ da
3
;s' Screen 1
% i E}‘}_BA clear
2" = 173'

J Material for both screens.—20 swg- tinplate i

T" I EBZ'BA clear {'1/‘;% @D

6 [ |
v & M 92
L

heard and the centre position found where the
note disappears.

Standard procedure is now used for the main
lining-up. The b.f.o. is switched off, the shorting
link on L7 removed, VC4-6 set to minimum
capacity, VC2 set at half capacity and the
generator used modulated.

Referring to Table 2, each band is lined up in
turn, first setting the band-end limits by adjusting
the oscillator core with the generator set to the
low-frequency end of the band and then adjusting
tfhe oscillator trimmer as the top-end frequency is
ed in.

When this has been done the generator is set
to the lower tracking frequency and the main dial
set to a reading of 89. The cores of all coils of
the appropriate range are now adjusted for
maximum signal. The generator is then set to the
higher tracking frequency and the main tuning dial
set to a reading of 8% The trimmers of all coils
are adjusted for maximum signal. This process
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is repeated until no further RE gain[ T Aerial onfots 8F0
adjustment of cores or trimmers H trim rm switch \!1 trim| |
is required. — o oy o) Por oo co VIO fore — __

1 - = ae T LJ 1 2 - 3
VR1 [ )I s2 ]
o ‘B:
Lining Up Without a Signal Generator @ 8(0) P =
C ] '@

After adjusting the main recei- s § | o '
ver to the frequency chosen, T2 I . =
short out L7(b) coil as before 5 ! IFT 8FO

1
R

b.f.o. also on. Set VC7 to mid-
position and adjust the core of T2
until a loud rushing noise is heard
in the speaker. This denotes that
the b.f.o. is oscillating at the
selected input frequency and the
core of T1 can now be peaked,
using this ** noise ” source.

The b.f.o. is then switched off
and the shorting link removed.
The band edges cannot be set
accurately {although they can be

A
O

—
3
=

[ e e Sl e ey

®
O
O

vC2 e
@

Feed through terminals

altered at a later date when
known stations are identified), so
it is suggested that the oscillator cores and trimmers
are set to mid-position. Some measure of lining-
up can now be achieved by selecting reasonably
strong transmissions near the 84 and 89 dial
settings and peaking cores of the aerial and h.f.
coils at the higher setting and peaking trimmers
associated with these coils at the lower sctiing,
repeating ‘the process until further adjustment
makes 0o improvement.

Operating the Converter

The converter performance has been found to
be very good when fed into a standard six-

Fig. 8: Underchassis layout diagram.

transistor portable and exceptional when backed
by a more sophisticated strip.

The r.f. gain control should be kept well down
on the stronger stutions to avoid overloading the
main receiver. The bandspread tuning gives good
results and the acrial trimmer is hardly needed but
should be peahed when any change of aerial is
made.

When an s.s.b. transmission is received the b.f.o.
should be switched on and b.f.o. trimmer adjusted
until the speech becomes intelligible. The r.f. gain
control should be turped well down when doing
this, otherwise distortion may occur.

VCi

4—\
inal Ext.aerial
Feedthrough terminals L8 on!
® p
©
i Metal screens

VvC5

o 1T

- il
Front “panel UJMain tuning

uBanuspread tuning

Ist
Jaand change

Fig. 91 Above-chassis layout of components.
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Further Applications

of the

PRACTICAL WIRELESS

“Sixteen” Muitirange
METER

N the reverse side of the blueprint issued last
O month, featuring the P.W. * Sixteen ™ multi-

range test meter, details were given of typical
tests and applications of such an instrument. This
month. we follow up with a few more notes on
applications to further illustrate the versatility of a
basic multirange meter.

Capacitor Testing

The reactance of capacitors can be calculated
from voltage and current tests when a suitable a.c.
is applied. A circuit such as Fig. 1, making use of
a double-wound transformer  with  tapped
secondary for high-voltage capacitors and a low-
voltage secondary for testing electrolytics, can be
used for obtaining readings.

First measure the voltage across the capacitor,
then place the meter, switched to the 25V a.c.
range. across the variable resistor R1 to measure
the current taken by the capacitor. 1f R1 is 5000,
full-scale deflection represents SOmA.

In the low-voltage position R2 should be 1000,
giving a 5V deflection on the 25V a.c. range, which
represents 650maA.

To calculate reactance in ohms first consider the

formula Xc= . where Xc is the reactance in
27fC

ohms. f is in this case 50 cycles (mains supply),

and C the capacitance in microfarads. Xc is also

equal to E/I, the a.c. voltage across the capacitor

divided by the current through it.

PRACTICAL WIRELESS 923

amperes, volts and microfarads. Thus C=KXI/B,

The double-wound transformer affords isolation
from mains supply, but direct connection to the
mains can be used for this test if sufficient care
is taken. If R1 (and R2) is made variable, com-
pensation can be made for small differences in
circuit capacitance, meter impedance, etc.,, by
checking a good capacitor of known value. It is
further advisable to check several, taking am
average, to allow for normal tolerances.

The low-voltage winding of the transformer can
be used to apply 3 to 7V to electrolytic capacitors
of high working voltage. but is not suitable for
low working voltage capacitors, which should be
tested by bridge methods. In this test the readings
will all be at the lower end of the scale.

Inductance Testing

Similar measurements can be taken for induc-
tances of high value. such as transformer windings
and loudspeaker fields, but accuracy is not so great

Combining the two formulae,
10* E
Xec= =— > :
2+fC 1
Transposing, we obtain
Mains
10° 1 input
T ot E
With an applied frequency of
10°
50c/s the factor becomes
2xf
3.18 if the conversion is to milli- Fig. 1: A suitable circuit for calculating capacitor reactance.
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as the current is limited not only by the inductance
but also by the self-capacitance and resistance of
the windings. 1In this case the inductance in
henrys = K X E/IL

It should be remembered that the inductance of
an iron-cored coil 6r transformer winding
decreases when d.c. flows through it, as in the case
of a smoothing choke.

Alignment Procedures

The multimeter can be used in various ways to
indicate output voltages, current and power for
alignment and response checking.

Most obvious method is to measure the a.c.
voltage across the secondary winding of an audio
output transformer for sound level, as in Fig. 2.
The loudspeaker is disconnected and its place taken
by a resistor of equivalent impedance. (Note that
this resistor must be of sufficient wattage to dissi-
pate the expected power output.) Power output is

2

equal to E where V is the indicated voltage and

R the equivalent resistance.

Fig. 2: Output voltage measurements,

Alternative methods include the measurement
of detected signal voltage across the detector load,
using a low d.c. milliamp or microamp range in
series with a suitable resistor. The resistor acts as
multiplier to the meter and as an isolating com-
ponent in conjunction with the decoupling
capacitor which should be fitted. (See also Fig. 4.)
Another method is the measurement of a.g.c.
voltage.

Indication of sensitivity on f.m. receivers is also
taken at the detector stage in the manner illus-
trated in Figs. 3 and 4 on last month’s blueprint.

Output measurement on transistorised portable
radios presents a different problem as the output
is in the region of a few milliwatts. Across a 500
loudspeaker an indication of perhaps half-scale on
the 25V a.c. range may be obtained at full output,
but where a 30 loudspeaker is used there may only
be two or three volts available and readings will
be too closely spaced at the lower end of the scale.

A better alternative method is to insert the
multimeter in the battery supply lead to the
receiver, switched to the 50mA range (250mA
range for larger sets). As the current consumption
is dependent on output power this gives a suitable
indication for alignment purposes and a current
of about 10mA would be expected under quiescent
conditions, increasing to perhaps 35mA or more
when fully loaded with the signal generator input.
This gives an easily visible variation over the
central portion of the scale. .

For vision alignmient either a.c. or d.c. conditions
can be used, as in Fig. 3. The varying d.c. voltage
across the video amiplifier anode load resistor can
be measured, with the disadvantage that both
meter leads are then at high potential and that the
signal being measured is unmodulated, :

February, 1964

(@)

L
T
E-

Fig. 31 Output measurements for vision olignment
purposes.

With a negative-going video signal the reading
is from minimum to maximum. [f measured from
chassis to anode the readings will commence at
the * black-level” anode voltage and dip as
resonance is approached during tuning. Adjust for
maximum dip.

A modulated input can be measured as in
Fig. 3(b). With a capacitor of about 0-254F in
series with the meter, switched to a.c. volts, the
signal gives an indication from zero to maximum.

If signal levels are such that accurate indication
cannot be obtained other methods may be used as,
for example, inserting the meter, switched to a
suitable mA range, in the anode lead of the video
amplifier, or applying it, switched .to microamps,
with a series resistor (as rf. stopper) across the
vision detector ioad.

Screened
cable

Fig. 41 A method of decoupling the meter which may be
used with low currents and voltages.

A convenient measuring point is the modulating
electrode of the cathode ray tube, where a d.c.
varying in sympathy with the signal is to be found.

As a final stricture remember to decouple the
meter, as near the point of application as possible,
where the self-capacitance and inductance of the
leads could cause instability in the circuit being
tested. Fig. 4 shows the method employed for
television testing, which lends itself to other appli-
cations where both current and voltage are low.

Coaxial cable is used to connect the prods or
clips to the meter and a decoupling capacitor,
0-001uF, is fitted directly to the “live” prod and
the other end soldered to the braided outer of the
coaxial cable. This method is not suitable for high
voltage or current measurements where normal,
separate leads should be used.
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM

CHASSIS AT £13.13.0 (Carriage Paid) -

Chaesis size 16 1 8} 1 5}in. high, New manufactore.
2 golours, predominantty gold. 200-250 v. A.C. only.
Plck-up, E1t. Speaker, Ae., E., and Dipole Sockets. Flve push buttons—
OFF, LW, MW, "M, aud Gram. Allgned and tested. ©O.P. Transformer.
Tone Controk 1000-1900 M.: 200-550 M.: 83-98 Mc/s. Valves £Z80 rect.:
ECHS1, EF89, EABC80, EL34, ECC85. 8peaker 8 x 5im. and Cabinet
to Bt chassis (table model), 47/8 (post 5/-).

10 x 6in. BLLIPTICAL SPEAKER 25/~ to purchasers of this chassla,
TERMS: (Chassis) $3.10.0 down and 5 monthly payments of £2.4.0. Cheap
Room Dtpole for V.H.F., 12/8, Fegder 84. per vard. Circuit diagram 2/8.
ALTERNATIVE ‘DESIGN. L.W. 1000-1960 M. B.W. 9-15 Mcjak
M.W. 190-475 M.: V.H.P. 87-100 Mo/s: Gram. position. Utherwise similar
to ahove chasain. Price £15,16.0 (carr, paid). TERMS: £3.10.0 down and
8 monthly paymenta of £2.4.0,

Dial 14f x din. tn

PUSH-PULL
AMPLIFIER £5.5.0
(A} Carr.)

Rrand new 200/240 A.C. maina.
Bass, treble and vol. ocontrole,
with valves EZS80, EOCS3 snd
2-B184 giving full 8 w, Chasels
12 x 84 T Sfin. With o.p. trana.
for 2:8 ohm speaker. Front pane}
marmalty sorawed to chaseta) may be removed and need as “flying panst’,
Btereo vergion 2 1 ¢ w., same price. Fized panel. Tone & Voi. Controls,

TAPE RECORDER AMPLIFIER

Type TR3, Fully bullt high gats, low
nolse, printed ofrcuit, Attractive grey
and gold front panel 13 2 l{in. Meight
54in. overall, Front to back 5}in.
Vol. and on/offtone, Mike, radio and ext.
speaker Jacks, Valves, maglc eye, ECCH3,
ECL82, EZ80. Malins trans. Ready
to bolt to B.B.R. Deck, Complete with
switch wafer wired. Our Priose ONLY
£6.15.0 (8/- Packing and Carr.). Also
avallable for Collaro Deck at 8/- extra.

THE “REGENT”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY

£5.17.6

800mW push-pull output. Ferrite rod aerial. Car aerial socket and cofl-
M.W. and L.W. til coverage. Operates on two 4.5v. celln. Printed
circuit bnard 83 x 2}in. All boles drilled and comyponent positions markgdA
Instryctions 2/8 for 16p. (refunded on purchasd of kit). 8ize ¢ x 3% x 7in.
8 1 2in. P.M. higb quality speaker. Attractive Vynair covered cahinet.

(post B/~

two-tone. Two batteries 5/8 the palr (Ever Ready 126). Mullard transls. .

tors OC44, 2 1 OC45 UCBID and 2 x OC81. Top grade Weymouth
Radin coils and transformers. Allgnment service If required 17/8 {inc. post).
Write for list of prices. Ail parts supplied separately. Bulit in two houra.

6-TRANSISTOR
PORTABLE—Fully Built

The

“8CALA" for only £7.10.8, carr.
patd. 8 x 2 x 3}in. high. Choice of
colunrs. Rexine. M.W. and LW,
Ferrite aeria). Battery 246 extra. Printed
circuit. Nicely styled. A professional
Job. u#iin. speaker. Fully tunable M.W.
and L.W. Buperhet curcuit.

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v, surge).
4in. 1 1§in. dia., §/- each, (Post 1/,

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS§ OTHERWISE
STATED. TESTED BEFORE DESPATCH.

Terms Avsilable on Items over 856, Rend fid. (stamps will do) for 20 page
tllustrated catalogue. Delivery by return. C.Q.1n 2/- extra.

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

GLADSTONE RADIO

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

Farahorongh 3371 CLOSED SATS,

‘“ RERLISTIC "
‘SEVEN’

7 Transistor Buperhet. 350
Mllllwatt output. 4-inch speaker.
All components mounted on »
single printed circuit board
size 5} x 54in. in one complete
asssembly. Plastic cabinet, with
carrying handie, aize 7 x 10 x

3¢in. Externsl Bocket for car
aerial.  Ferrite rod aerial
Price for the complete parcel
intiuding Transistors, Cabinet,
speak‘er. eto., and full Con-
struction Data:

rar s £5.19.6

PP9 Battery 3/9. Data and instructions separately 2/6. Refunded if you
purchase the parcel, .

Any parts sapplled se parately

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER

PRINTED CIRCUIT. 5in. 1 2in. x 1}in. over transformers. Outpud for

$-ohm speaker. Buitable for microphone, record player, guitar and radie
foput. 9-12 volt battery required. Frequency range 100 cps. to 25 Kcpa
Push/pull output single ended. Instruction sheet provided. Fully wired

;\a:yrfn;/znm Two types available. § wati output, 35/~, 1} watts 4l/a

THIS SUPERB SET for £9
(Carr. pd.)

S-tranastor redta eovered in sponge-clean
Trurscour fabric, in latest two-tone ahaden,
M.W. and L,W. territe rod, proviaion for
esr serial, 2-colour scala. With PP9 bat-
tery giving 300 hours nse. Weighs under
4 )ba. With earrving handic. 12 x 7In. high
3 4¢in. at base tapering to 2in. at top.
Brand new, fully guaranteed. 3 puab
buttons. Buperhet cirenit. 5in. L.8.

5 WATT AMPLIFIER

Our price ONLY b8/~ (post 5/-); & few bundred only; valves EF?1 emd
EL84 with metal rectifier; 6 x 4 x 1iin, high (bin. over EL84- Maing
trans, and o.p. with volL and tone controls; on-off; co-ax. input.

SPECIAL REDUCTIONS ON GRAMOPHONE
AMPLIFIERS

11 watt type. Bave 4/8, With Sin. speaker. Bafle 12§ x 6in. 300-240 w,
A.C. EL84 and Rectifier. Tone and Volume. On/oft switah. Two kuoba
Ready to play. Useful for Stereo. 45/, post 5/-.

4 watt type. Save 20/-, Valves UY85, UF80 and UL84., 200240 v. A.O.
Covered baffle 134 x 7}in. (6in. speaker), 3 front controls; basa, treble,
on-off/vol. 54/-, post 5/-. Double wound mains transformer.

2} watt typs. Save 20/-. 2§ watts. ECCS84, ECLB2 and EZ80. OControlet
volume, basa and treble. On/off switch. 200-240 v. A.C. O.P. trans. 8ise
éz/x 8} x 5Inl. over valves. Bultable for microphone input and for Guitas

-, post Bj-.

STEREO CONVERTER UNIT
-

Converts existing Radlogram %o phay
stereo records. Chansis 6} x 2} x din.
overall beight. Maina and O.P. trans,

Meta! Rect,, ECLS2 valve spnd all

% acrews, panels, etc. Monlded front
1._.11 eacutcbeon, fully butlt, brand new, only
\ extras needed, speaker and stereo
cartridge. Full instruction leaflet.

Limited quantity at 39/6 (5/6 P. & P
Btereo Cartridge. 25/-,

TOP QUALITY RECORDING TAPE

(Guaranteed)
(1/- per tape, six or more post free).
4in. ., 600ft. . . 1%/6 blin. .. 12001e. ., ., 17/8
s001t. 5yin. ., Isoofe. ., .,  8§/-
L owent L Fin. L. lwo0ft. .. .. 1B/=
L 1zooiw 30/ Tin. 1800ft. 18/8
biin. 850it. 11/6  7in. 24000t ., .. 82/6

BATTERY ELIMINATOR
Yor 4 Low Consumption Valves (05 ranges) 90v. 15mA and 1.4v. 135mA,
46/« (4% post). 200.250v. A.C. Alsa for 250mA, 1.4v, and 80v. 15mA nh
same price. Twc separate units to replace existing batterles. 4 x 23 x 2}ine
and 3 2 24 x l§in.

13 x 8 ins. LOUDSPEAKER

Three ohm. Ceramic magnet of Iatest type. B RAND NEW.

42/6 wost 34
HEATER TRANSFORMER

Maina input giving 6.3v. 2 amp. Blze 2} x 2§ x lin. (2{in. over winding),
5/8 ea. l.can 10% for 13, or 30% for 50. P. & P. 3/ for 1 w0 6, post fres
tnre than six.
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MINIATURE
METALIZED
POLYESTER || |
CAPACITORS || |

Ideally suitable for printed wiring panels and
transistorised circuits.

Incorporating a new dielectric material and of unique
construction, they are of small physical size and meet
the requirements of H.5 D.E.F. 5011 Specification.
The windings are virtually non-inductive and the wire
terminations are soldered direct to the metal electrodes
eliminating contact resistance and ensuring the mini-

mum possible inductance.

Dimensions

T.C.C.
Cap. Type
wF H. T. No.
0.0l | H"9mm | %" SSmm | PM X|
0.022 | 44" 9mm | &" 5.5mm | PM X2
0.047 | H4" 9mm | & 5.5mm | PMX3
0l | &"1lmml &"72mm| PMX4

Radio Division NORTH ACTON * LONDON
(also at) CHESSINGTON, SURREY :: BATHGATE, SCOTLAND

PRACTICAL WIRELESS

February, 1964

Cap Tolerance
£20%

Rating—Working:
250V. D.C. at 85°C.

Test:
400V. D.C. for 2 secs. at
v 20°C.
n T
S Power Factor:
=0.01 at 1,000 cps.
3 [ 20°C.
"13'.5_ ¢ Temperature Rating:
- ki Suitable for working at
+85°C. without de-
e rating.

Insulation
Resistance:
10,000 megohms

Terminations:

22 s.w.g. solder coated
parallel wires for side
mounting.

Finish:
Insulated—special non-
cracking heat resisting
thermosetting com-
pound providing good
insulation and good pro-
tection against the in-
gress of moisture.

THE TELEGRAPH CONDENSER CO. LTD.

W.3

+ Tel: ACOrn 0061

* Telex: 261383

What READERS SAY About . . .
THE COMMON

GORE SERIES

"

“

a

.+ « Wish to congratulate you for publishing s
one of the best-ever series dealing with this
complex subject...”

.+« As @ lecturer | am finding these of great
gratulate you on publishing
such excellent books...”

ssistance and con

to learn radio . .."

"... ! have all the previous sets, namely: ‘Basic
Electricity’, ‘Basic Electronics’ and ‘Basic Synchros
& Servomechanisms’ and will mention that it's
truly one of the best I've studied...™

Your books seem to explain things much
more easily. | wish they were on sale when | had

COUPON=SEND NOW!

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2.

Please send me your FREE prospectus describing
the COMMON-CORE SERIES.

BASIGC ELEGTRICITY— i rive parts
BASIGC ELEGCTRONIGS— i six parrs

As used by Industry, and the Armed Forces of the Commonwealth

OR ASK YOUR BOOKSELLER

NAME

ADDRESS

wWwWWwW americanradiohistorv.com


www.americanradiohistory.com

February, 1964 PRACTICAL

i
Hjnm

GETTING THE BEST FROM AUDIO

OW can one get the best out of one’s sound
I’ reproducing equipment? Ideally, one room in

-4 the house should be earmarked as the ** music
room 7, and equipment should be carefully built
therein to give the very best results when sitting in
normal listening position. the room treated with
curtains and soft furnishings to give acceptable
acoustic conditions.

Descriptions of such music rooms have been
seen and occasionally one can visit a demonstra-
tion room lavishly provided for by some know-
ledgeahle architect. These as often as not just make
us realise that hi-fi in that sense is not for us, We
have to fit in with more normal budgets, not to
mention the aesthetic but less technical aspirations
of one's wife and family.

Typicallv. the average houschold has two rooms
in which listening is concentrated. In the anthor’s
case these are the lounge. providing the best
surroundings for listening, and the family living
room, a utility room in constant use.

Speaker Extensions

The simplest and perhaps the most satisfactory
solution from a technical point of view is for both
radio and gramophone equipment to be in onc of
the rooms. Generally speaking the lounge would be
chosen because the piece of furniture neccded to
house this equipment to today's standard must be
large, long and low—not a piece for the family
room. Besides, though the lounge is less often used,
when it is occupied the best possible reproduction
is needed there.

Under these circumstances an extension speaker
will probably be provided in the family room—the
best quality that can be afforded. of course. in
order to do justice 'to the amplifier. At this stage
it is not proposed to deal with the provision of a
mono speaker output from a stereo record—would
anyone really be happy to do this anyway?-—and
it is assumed that the amplifier provides a mono
output. .

The connection between amplificr and extension
speaker is not just a simple matter of using any
old piece of flex or bell wire. Almast invariably
the extension speaker will have a low impedance
input, the speaker transformer in the main ampli-
fier serving both local and extension speaker. This
is advisable because an extension at low impedance
is less likely to pick up interference and mains
hum than would an extension at the high
impedance (primary) side of the speaker truns-
former.

The low impedance connection has the disadvan-
tage, however, that unless the cable used to

i

WIRELESS
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7

EQUIPMENT BY R. HINDLE

connect the cxtension speaker is carefully chosen,
or else the cable run is very short, the impedance
of the cable can be comparable to the speaker
impedance itself (perhaps only 3Q) and conse-
quently there will be a loss of audio power in the
cable. A cable impedance equal to the spcaker
impedance will attcnuate available speaker power
to a half the total available, Also it should be
noted that the speaker impedance varies with
frequency and therefore if the cable impedance is
low it is likely to introduce amplitude distortion,

Modern amplifiers generally have a high degree
of negative feedback taken from the secondary of
the output transformer and such amplifiers are
sensitive to reactive load. It is difficult to design
an amplifier which will be stable with an appre-
cuable capacitive load but incvitably an extension
lead introduces a capacitive component. Unless
care is taken. therefore. an extension speaker might
well result inamphficr instability.

The answer to all these problems, attenuation,
amplitude distortion and instability, is a low loss
cable of low capacitance. Fortunately, electronics
workers  dealing  with the other end of the
frequency  spectrum—the  television  engineers—
have developed just the cable for the job. Tele-
vision coanial lead-in cable is ideal for speaker
connections,

It is an odd thought that knowledgeable workers
will take cvery precaution at the v.h.f. end of the
scale but will fail to appreciate the equivalent
precautions necessary when working at audio
frequency. In practice. coaxial cable has many use-
ful applications in audio work. It can be unsightly
for long extension speiaker leads unless care is
taken and idealiy it should be run under the floor-
boards. Avoid joining pieces of cable if possible,
because. sooner or later, a joint is likely to intro-
duce noise; if a joint must be made use a proper
connector.

Switching Circuits

Assuming that the main speaker system (adjacent
to the amplificr) when used alone is properly
matched to the amplifier, connecting an extension
speaker. whether in series or in parallel, will cause
a mismatch. The popular tvpes of amplifier using
a normal degree of feedback are not very sensitive
to changes in load and a redaction in effective load
caused by wiring an extension speaker across the
main speaker is unlikely to cause trouble,

However, it is destrable that the valume at both
speaker  positions  should  be  similar,  The
extension speaker should have an  impedance
similar to the main speaker or clse the available
power will not be evenly divided between the two.
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Some kind of built-in switching is highly
desirable. It should be possible to mute the speaker
at both ends and also the circuit should be so
arranged that if both speakers are muted (or the
local speaker muted and the remote speaker dis-
connected) the amplifier is not running without
load.

This being so, one might just as well arrange
matters so that there is less likelihood of mismatch.
An additional advantage is that by wiring in this
way there will be no change in power in one
speaker when the other is switched on or off.
Figure 1(a) gives the wiring. It will be seen that
when a speaker is muted, a resistance is brought
into use to dissipate the power that would other-
wise drive that speaker. The resistance in each case
must equal the nominal impedance of the speaker
(i.e. a 15} resistor for a 15{) speaker etc).

Play
M
ute Ls
| local
' u'trlaut Play ___ __________
{ransformer Sk AR
Mute

LS
extension

AOutput
transformer

1

O—_—
Extension

{ocal

LS |
extension

D (b)

Fig.1: Switching circuits for extension speakers.

Assuming that the two speakers have similar
impedances as recommended above, this circuit
results in a permanent division of available audio
power into two equal parts, one part fed to each
room. In practice a reduction of audio power
by a factor 2 is not very noticeable to the ear.

However, if the equipment is being designed or
bought with such a distribution system in mind the
fact that only half audio power is available at each
location should be borne in mind.

It will be seen that two separate switches are
provided, one for each speaker. Consequently the
switch for the extension speaker could con-
veniently be moved to the extension speaker cnd
of the cable, fitting it on to the speaker cabinet
itself for local control. If the switch control is to
be entirely at the amplifier end a single three
position switch might be preferable. providing
main speaker only, extension spcaker only or both
specakers.

February, 1964

This should be wired as in Fig. 1(b). It will be
noted that only one resistor is used, brought into
circuit when either one speaker is connected. This
connection prevents the muting of both speakers or
open circuits in case the extension speaker is dis-
connected.

It will be realised that cither of these methods of
wiring results in halving the impedance presented
to the amplifier and this should be borne in mind
if various output impedances are provided for.
However, the usual type of amplifier will be quite
happy under these circumstances.

1
1

TV output transformer

Fig. 2: Utilising a television loudspeaker as an extension
speaker.

The extension speaker could, perhaps, be the
television speaker if impedances are compatible.
In this case care must be taken to see that the
television output stage cannot be switched on with-
out a load. A modification of Fig. 1(b) given in
Fig. 2 is suggested. The switch disconnects the TV
output transformer from the speaker when this is
in use as an extension but at the same time inserts
a resistive load to prevent the TV output being
open circuited.

Two separate resistors are shown but if the load
needs of the amplifier and the TV are similar (the
latter will probably be of the order of 3) a single
one will suffice, the two points of the switch to
which the separate resistors are connected being
thus connected together and the single resistor
being from this connection to the earthy lead.

Yolume Control

The amplifier will be adequately provided with
volume control but there may be a need for a
local contro] at the extension speaker end. A
resistive potentiometer type of control can be fitted
as at Fig. 3, but not without introducing new

|
| —e

Volume

| LS .
i control extension

AAAAAAAA
VVWWWWVY

Fig. 3: Volume control for the extension speaker.
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problems. When the volume control is set for full
volume the potentiometer resistance is in parallel
with the speaker and therefore to avoid power
loss (and .also possible amplitude distortion) the
resistance must be appreciably higher than the
spcaker impedance. )

On the other hand, at low volume levels the
potentiometer resistance becomes the amplifier
extension load and if this is appreciably higher than
the speaker impedance the amplifier will be presen-
ted with a mismatch! One must compromise. A
potentiometer total resistance of not less than four
times the speaker nominal impedance is suggested
and, in round figures, 500 for a 3() spcaker and

PRACTICAL WIRELESS
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on the output side of the amplifier would be one of
the switch versions given in Fig. 1.

This arrangement is given schematically in
Fig. 4(a). There would be complications to the
radio-gram switching if stereo gramophone repro-
duction was provided, but that is another story.

Using this arrangement some precautions have
to be taken. It is desirable that the tuner audio out-
put should be reasonably high so that the risk of
appreciable pick-up of interference is minimised: a
cathode follower output would be preferred. The
outer screen of the coaxial should be connected to
the tuner chassis at one end and the amplifier
chassis at the other: it should connect to an earthed

point only at one end—
—>-Switch as presumably at the tuner end.
Tuner AT Fig1
> or Fig.2 :

9 A better scheme to avoid hum
pick-up would be to use a twin
core screened cable in place of
the single core of the usual
coaxial cable. The outer sheath

L Swiitchas in this case is connected to a

Tuner Gram Fig.1 good earth at only one point, the
empltier | __ o orFig2 earth return signal lead being

carried by one of the cores as in

Fig. 4: Inter-wiring between separate tuner and amplifier.

1000 for a 150 spcaker are sizes likely to be
available.

More elaborate circuits can be developed to
minimise variation in load but are probably not
worth the trouble except as nice little technical
problems to solve.

A Personal Problem

The problem actually facing the author, when
the line of thought that resulted in this article
was generated, was somewhat different to those
already dcalt with. The habits of the family were
such that in the living room the normal form of
entertainment called for was television and radio,
with only very occasional call for gramophone
reproduction, whereas in the lounge the gramo-
phone is most frequently used and only occasion-
allv is radio used.

This being so it seemed wrong to install the
radio in the lounge. requiring a visit to that room
whenever a change of programme was required in
the living room, or alternatively the provision of a
complex remote control system.

The problem thus became as follows: radio
equipment was to be installed in the living room
and gramophone equipment was to be in the
lounge. How should these be interconnected so that
the occasional facility should be provided in each
room to use the equipment fitted in the other, and
would such a scheme be an acceptable and cheaper
alternative to any duplication of equipment?

Using the Main Amplifier

The first temptation was to provide only a tuner
and speaker in the living room and to bring into
use for radio the main and comparatively expen-
sive amplifier in the lounge cquipment. The tuncr
output would then be permanently wired by means
of a coaxial cable into the lounge equipment where
there would be the usual radio-gram switch, and

Fig. 4(b).

However this lead from tuner
to gramophone is arranged, there
will be the need for an additional and scparate
coaxia] lead back from the gramophone amplifier
to the extension speaker.

Self Contained Radio

The main objection to the above scheme is the
need to go to the lounge to switch on when radio
is needed in the living room. The disadvantage of
such action in reverse was not considered to be
serious because the need for radio in the lounge
was less frequent.

Of course, the svstem -could be elaborated. It
would not be difficuit to arrange for mains to be
switched on a both equipment positions by opera-
ting one switch at either end, using the well-known
changeover switch technique found in practically
every house to switch on or off a light, say, from
the top of bottom of the stairs. The tuner could
be switch tuned and the switch could be relay-
operated so that remote control of tuning would
be practicable.

At this stage one begins to wonder it if would
not be better to duplicate the radio equipment at
the gramophone end. . ’

Finally. it was decided to provide a separate
amplifier for the radio in the living room so that
the radio there was self-contained and could be
completely overated from that room. Provision
was 1o be made to feed signals between rooms only
to allow the radio output to be heard in the
lounge and {o allow gramophone reproduction to
be heard in the living room. :

The Method Adopted

The method of connection finally decided npon.
js given in Fig. 5. A radio/gramophone switch is
wired hetween outnut transformer and speaker at
each end. If the living room equipment is switched.
to radio and the lounge equipment is switched to

—continued on page 931
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accessories

OO et o e T

Part 1

ANY of the cheaper type of test instruments
1\/1 are sold today without any form of

accessories such as test leads, dummy aerials
for signal generators, diode detector probes for use
with oscilloscopes. signal tracers, etc., or cathode
follower probes. Often they are not even available
as an extra, although they may be absolutely
essential for the correct operation of the instru-
ment.

The constructor, too, is often faced with a
similar problem after having built an expensive
piece of apparatus and then not being able to
complete it properly.

TEST LEADS

A large number of the problems associated with
test leads are matters of individual requirements
and, accordingly, the experimenter must use his
own ingenuity.

However, it should be said that there must be
available a large number of test leads of all types.
Good. well-insulated components and flex (prefer-
ably not solid core wire} should be used through-
out. Remember that it is definitely a mistake to
make leads too long, since they invariably manage
to form the most unbelievably complex knots as

PLY

pe=oood] [Sooaoan

i

Fig. I: The circuit of the dummy aerial unit.

COMPONENTS LIST
FOR DUMMY AERIAL UNIT
Rl 390Q carbon composition |W
Cl  400pF midget ceramic
C2  200pF midget ceramic
coaxial socket
PLI coaxial plug
Lt 40 turns 28s.w.g. on 4in. former (see text)
Miscellaneous:
One 7-way tagstrip.
Screening can (Denco (Clacton) Ltd.).
and bolts, etc.

2 yards coaxial cable.
Nuts

e A bt ot o o i

BY C. MACKAY

well as acting as most efficient aerials for picking
up mains hum and other forms of interference,

THE DUMMY AERIAL

‘When the front end of a receiver is being aligned
with the aid of a signal generator the impedance
of the source must be the same as that of the
aerial. To make this so a matching network called
a dummy aerial unit is placed between the signal
generator and the receiver,

The circuit of such a dummy aerial unit con-
structed by the author is shown in Fig. 1.

Refmoved

Meccao bracket
Fig. 2: The dummy aerial tagstrip,

The unit was constructed in a small coil-
screening can made by Denco (Clacton) Ltd. It
is normally supplied with their Maxi-Q range of
coils but is also available separately.

The can is cylindrical, 1¢sin. in diameter, 2-%in.
high, with a screw-on 1id. The size of the can is
unimportant and a different type can be used
equally well.

CONSTRUCTIONAL DETAILS .
It is advisable to construct the coil first.

S The
original was made out of a short length. of
insulated spindle extension rod about 14in. long

and {in. in diameter. On it are wound 40 turns
of 28s.w.g. wire so as to occupy lin. of the former.
The coil is then made tight and the whole com-
ponent covered in polystyrene cement or some
similar substance.

Now we start in the screening can. A tagstrip
on which the components will be mounted is to be
bolted vertically to the underside of the lid of the
can as follows:

First drill a hole about in. in diameter in the
centre of the lid, then drill two 6B.A. holes to suit
the coaxial socket used.

The tagstrip is a seven-way type, three contacts
having * earth” bolt holes. At onc end only a
two-tag section is sawn off, leaving a five-way tag-
strip. The central carth tag has the bolt hole
section either bent up double or removed (see
Fig. 2).
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To the third and now only remaining earth bolt
hole is attached a right-angled bracket of the
Meccano type (may be bought in any good toy
shop).

The tagstrip bracket assembly is then bolted
under one coaxial socket bolt and wired up as
follows (see Fig. 3):

The tags are numbered as in Fig. 3, tag 1 being
earthed.

First take a shc-t length of wire and join tag 2
to the central connector of the coaxial socket.
Wire R1 between tags 2 and 3, C1 between tags
3 and 5, C2 between tags 4 and 5 and L1 between
* tags 2 and 5.

CONNECTIONS FOR OPERATING

A hole is now drilled in the main part of the
can in the centre of the base to take the connecting
cable to the signal generator. This cable, with a
coaxial plug attached, is passed through the hole
in the can. The inner of the cable is soldered to
tag 4 and the outer of the cable to earth (tag 1).
The two halves are now carefully screwed together,
taking care that no components touch the side of
the can.

The unit is now ready for use.

PRACTICAL WIRELESS 931

Fig. 3:

WARNING

If the above unit is to be used with *live™
chassis equipment the signal generator should be
isolated from the mains and the chassis of the
generator must not be earthed. Care should also’
be taken to ensure that the “live” chassis to be
tested has the neutral side of the mains connected
to the chassis.

Wiring and mounting the tagstrip bracket,

Part 2 appears next month

Wiring for Sound
—continued from page 929

gram (the nsual state of affairs) the signals at each
end pass to the local speaker without involving
the coaxial leads.

However, the radiogram switch at each end has
a second bank of connections whose purpose is
seen to be to switeh in a resistance dummy load
into the circuit of the equipment not being called
upon to deliver a signal. In the case of the switch
positions referred to above these resistive loads are
applied at the remote end of each coaxial cable.

Thus the switching is comparable to that in
Fig. 1 in that in all permutations of swi‘ching a
half of the output power of each equipment—radio
and gramophone—is fed to each room whether it is
used there or not. At each end the signal not in use
at dany time is dissipated in the resistance at that
end.

Thus it follows also that the load is*a half of
what it would be if the switching had not been
introduced. This and the halving of power should
be remembered when connecting up the other
equipment.

Looking again at Fig. § it will be seen that both

cables

Radio
Interconnecting
. screened

ends can take radio simultaneously, in which case
the resistors are in parallel and across the gramo-
phone output. The gramophone equipment need
not be switched on, of course. Similarly, both ends
can take gramophone.

The final permutation permits each end to take
the signal from the remote end, thus feeding the
the gramophone output to the living room and
radio output to the lounge, in which case the
resistors are applied as load to the local ends.

The important point to realise is that all these
permutations apply comparable loads at each end
(it is assumed and it should be so arranged that
the nominal speaker impedances at both ends are
the same) and consequently there will be no
apparent change in reproduction at either end
when the switch is operated at the other.

Little need be said about the methods of con-
struction. The switch can be mounted at each end
at a suitable position and the wiring could be
supported by the switch. It would be preferable,
however, to make up.a unit on a little aluminium
chassis containing the switch sockets to take the
two coaxial terminations and connections for the
speaker and output transformer connections. [Jjj

Radi

'444,
' 7

%‘g b

radno in %
living room W

]
1,

a4

ram,
in lounge

AAAAAA
LAAAAAAS

Fig. 5: The radio/gramophone interconnections.
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PHOTOGRAPHIC
TIME

This simple design will provide
a very functional piece of
equipment

HIS simple timer gives time delays from 0-5
second to 60 seconds in two continuously
variable ranges, each with a linear scale, and
has a reasonable compensation for wide changes
in mains supply voltages, so giving, when used as
a photographic timer, near constant exposure
factor by automatically making the actual switch-
ing time a function of the lamp brightness.
Using the specified type relay, normal enlarger
bulbs up to I150W rating can be adequately

By S. A. KNIGHT

provides its own rectification in addition to its
function as the timing control, and the only major
components apart from this are a heater transfor-
mer capable of supplying 6:3V at 0-3A and a Post
Office type 3000 relay, which is readily available
on the surplus market.

Note that as the a.c. mains supply is applied
directly across the valve circuit, the entire wiring
of this circuit must be insulated from any exposed
metalwork.

Limitations of Simple CR Circuit

: Nearly all  timing devices
Focus [ foosm l_c/' os18 depend upon the charge of a
P 4 o——g capacitor through a resistance,
& OReset RS where the time constant of the
o Time 220 combination is given by CR
Fg\;‘/fttc'?]n - Tz RLA/1\ seconds. The major disadvan-
$3 N 4 tage of such a basic system is the
. S ! fact that the charge is not linear
‘ with time, and when it is used to
] 2
] -mmome oo
AC ! SK1
satkar ! |3 Lamp o Fig. I: The simple circuit of the
& ! timer. The values of R3 and R4 are
E i 5 found by experiment (see text).
N 1
1
= RLA. trigger off the control valve cir-
] 2 cuit, the scale used to indicate
H 2000 the time delay in seconds exhibits
-3 == severe cramping at one end
-.B-pFZ or the other of its rotation.
Note: For the charge to be linear,
Negative line & the charging current into the
Is not earth 15k capacitor requires to be constant,
and the rise in voltage across the
capacitor terminals then increases

switched, and although the top limit of 60 seconds
may not in all cases be sufficient, the exposure set
can be repeated if necessary, or the experimenter
may increase the range by the addition of an extra
capacitor or resistor. This will be dealt with later
in the article.

Few Components Required

The complete circuit diagram is shown in Fig. 1
from which the simplicity is at once apparent. No
mains rectifier is required as such as the valve used

R

proportionately with time.

The second failing of the simple C and R
charging circuit is the fact that long time-constants
call for large values of capacity and resistance,
making the assembly hulky.  The use of electro-
lytics is generally precluded from charging circuits
where good stability is required, and paper capaci-
tors of large capacity are not only bulky but
expensive.

It will be seen from the circuit of Fig. 1 that the
charging capacitor C1 is a IuF and that the
charging resistors R3 and R4 are standard iW
types of a few megohms.
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.AM. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. dize 2} x 2}in. approx. By famous manufacturer. A.M.-
1.F. 470 Ko s, F.M.-LF. 107 Mc/e. A.M, coverage irom 1620 Kc
)\uls .M. coverage 108 Mc/s-8% Mc/s. Cirenit diagram 2/6. FREE with

Tuner. 25/-. ist, 2nd. 3rd A.M. [¥'s, 12/3 sel. E rd and 4uh
YoM, [Fs 12/8 set. V.IL.E. Ose. choke, 1f-. A.M. 1.F. trap, 1/6. A.F.
Tidand A1 5/« eachi. Allthe ahoveare the R, 17 end ofan A M./1*.M,
receiver car radio, etc. ‘I'he above six items purshased together, £2.10.0.

. TRANSISTORISED POCKET RADIO with printed ecircuit, mini-
earpiece, high gain ferrox slab serial. No aerial or earth required.
To build vourself for completely personal listening. 4% x 3} x 1}in.
Luxembourg in favourable areas. Only 21/-. P. & P. 2/6. All parta
avallable separately.

.A.C./D.C. POCKET MULTI-METER KIT  2in. moving col]l meter
scale, calibrated in AC./1.C. volts, ohma and millamps. Valtage
range A.C./D.CL G50, 0-100, 0-260, 0500, Milliamps 0-10, 0-100,
Otmn ranges 0-10.000, 0-100,000, 18/6. 1", & F. 2/-. Wiring diagram
1/~ tree with parts.

.SIGNAL GENERATORS: Cash £7.5.0 or 30/- deposit and & menthly
payments of 21/8. P. & T. 6/, Caverage 100 Ke/a to 100 Mc/s on
fundamentals ani 100 Mc/s to 200 Mc'sa on harmonics. Case 10 1
6% x 5)in. Three miniature vaives and Metal Reotitier. A.C. mamne
200/250v. Internal modulation of 400 ¢.p.s. to & depth of 30 per cent.
Modulated or unmodulated R.F. output continuonsly variable 100
millivolts. C.W. and mod. switch, variable A.F. output. Magic eye
as output indicator. Accuracy 2 per cent.

SIGNAL GENERATORS. Cash £550. P. & P. 6. Coverage
120 Kc/n to 84 Me/a. Case 10 x 8} x 43in. HRize of acale A} x 3{In.
2 valves and rectifier. A.C. maios %30-250v. Internat modulation
of 400 c.p.r. to A depth of 30 per cent, modulated or nnmodulated
R.F. output continuoualy wvariabls 100 millivoltsa. C. W, and mod.
switch variable A.Y. outputl and moving cell output meter. Accuracy
+2 per cent.

_STAAR 45 9 v. BATTERY RECORD PLAYER complete with plck-up

and deck. A completely portable player. Head protected by plaatic
domwe with a brush which cleans the stytus as it rises into playing
position. 45 r.p.m. Auto on-off switch governed motor, attractive
two-tone grey fluish, £2.9.8, P. & P. 2/-.

.50 MICRO-AMP METER movement by world famous manufacturer.
Blze 3 x 2%in., 25/- plus 1/- P. & P.

. ALTITUDE METER. 270 degree ecale. 3in. diameter. Would make
ideal car rov.-counter. £1 plus 2/- postage and packing.

. CHANNEL TUNER LF. 16-19 Mcj/s. Continuonsly tunable frm
174-216 Mc/a. Valves required—PCF80 and PCC84 (in series). Cover
RBBC and ITA ranges, Also Pollce, Fire and Taxjs, etc. Brand new
by famous maker, 10/-. P. & . 3/-

. B.S.R. MONARCH UAl4 WITH FUL-FI HEAD, 4-speed, plava 10
reconts. 12in., 10in. or Tin. at 16, 33, 45 or 78 r.p.m. Intermixes
7in.. W0in. and 12in. revords of the same speed. Has manval play
position: colour biowu. Dimensione: 12§ x 103in. Space required
above basehoard 41In.. below baseboard 2fin, Fitted with Ful-Fi
turnover crystal head, £6.19.8. P. & P. 6/6.

. POCKET MULTI-METER. Bize 37 x 2} x 1iin. Meter size 24 x JiIn.

Beusitivity 1000 O.P.V. on both A.C. and D.C. A.C. and N.C. volts.
0-15. 0-150. N-1.000.  10.C. current 9-150 mA. Resistance 0-100K Q.
Camnpleie with teat proda, battery and full inetructions, 35/-. P. & P. 2/6.
FREE QIFT for limited period only. 30 watt Electric Boidering lron
value 15/- to every purchaser of the povket multi-meter,

2. 8-watt PUSH-PULL 4 VALVE AMPLIF1ER plus METAL RECTIF1ER.
FREE G’FT OFFER A.C. mains 200-25¢ v. Bize 10§ x 6} x 2}in. 4 valves. For use
Electric Soldering lron with all makes and types of pick-up and mike. Negative feed back.
Two Input, mike and gram, and controls icr same. Beparate controls
with the for Bass and Treble "“6 Response flat from 40 cycles to 15 Kc/a,
A 2 dB down to 20 Kc/s. Qutput 8 watts at 5 per cent total distortion.
Pocket Multi Meter Noise level 40 dB down &l hum. Output transiormer tapped for 3 ani
Sece item No. 11 for 15 ohms speech colls. [or use with Rtd. or L.P. records. musical
Surther details instrulnents such as guitars, ete.  Suitable for small hatls, £3.19.8.
r&P . Crysml mlka to suit, 168/-. P. & P. 2/-. Bin. P.M. Speaker

io suit, 12/6, P, & T

LIVINEWEE 21p HIGH STREET
sorrours EHILILAILIZIEY ACTON, LONDON, W.3.

Early Closing . [A cTON ] 1‘ ALL ENQUIRIES S.AE.
WEDNESDAY llMlTED ol GOODS NOT DESPATCHED OUTSIDE U.K.
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Wide-range Transistorised
SIGNAL GENERATOR—Model 27
Range 150 Kc/s to 350 Mc/s.

& Accuracy better than 254
+“ Directly calibrated

+ Battery operated

% Compact and light

£7.18.6

with test lead and battery.
Post and Packing 3/6 extra.

H.P. £2 deposit and 22/- monthly.

Trade and Export Enquiries Invited

NQMBREX INSTRUMENTATION

Wide-range Transistorised
AUDIO GENERATOR—Model 63
Range 10—100,000 c/s.

& Laboratory Standard Specification
% Sine and Square Wave

% Direct Frequency Calibration

Y% Accuracy and Low Distortion

Y Calibrated Output Voltage

+ Battery Operated and Compact

£15.0.0

Battery 2/3. Post and Packing 3/6. C.R. BRIDGE—Model 62
H.P. £4 deposit and 41/- monthly.

Wide-range Transistorised

192 to 100MQ
IpF to 100uF
Y Visnal null indicator

* Power factor chech

% Liectrolytic leahage test

% Battery operated

£7.2.3

including battery.
Post and Packing 3/6 extra.
H.P. 35/- deposit and £1 monthly.

6 Ranges:

S.A.E. for full technical leafiets

Instruments
Division 71

NOMBREX LTD.

ESTUARY HOUSE, CAMPERDOWN TERRACE

EXMOUTH, DEVON. Phone: 3515.

YOUR GAREER
in RADIO?

Big opportunities and big money await the qualified
man in every field of Electronics today—both in the
U.K. and throughout the world. We offer the finest
home study training for all subjects in radio, television,
etc., especially for the CITY & GUILDS EXAMS,
(Technicians’ Certificates); the Grad. Brit. [.LR.E. l.xam !
the RADIOAMATEUR’S LICENCE : P. M.G. Certificates: the
R.T.E.B. Servicing Certificates; etc. Also courses m
Television; Transistors; Radar; Computers; Servo-
mechanisms; Mathematics and Practical ‘I'ransistor
Radio course with equipment. We have OVER 20 YEARS’
experience 1n teaching radio subjects and an unbroken
record of exam. successes. We are the only privately
run British home study College specialising in electronic
subjects only. Fullest details will be gladly sent without
any obligation.

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 3
RADIO HOWUSE, READING, Berks.
Please send FREE BROCHURE to:

NAME |3kl i S s S i e e « - Block
ADDRESS ottt e i b i R R e Caps,
5 A LA e KA el e i e Please
264

BRITISH HATIONAL RADIOSCHOOL

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

1C1 4/914BES  7/-)12A07  §/9)DHI4z B/6EFOL  4/-|PTA3  7-
12 7/6|6BHE  5/9[124X7  6/9, DHI50 10/- i 10/8
103 6/8|6BJA  B5/9|12REA B/B/DKSL  4/9(K14l 8/9
1r1 8/6 12BH7 10/8|DK9  6/8|KL%4 718
1K3 2/9 12K8GTI11/-'DI92  5/8EMR5 78
1FD1  8/8 2Q7GT 7/8IDLB4 6/~ EY5L 8/8
1¥D9 4/-18 N7  B8/-|DL96  8/8/EYS81 8/6
1Pl 8/6l61° A5 9/-B B‘ll 4/- BZ40 78
1o 5/8 9AQ5  9/BE 7IBIEZS0  8/- U768 716
1P11 6/- 2BI8GT 7/8 8/6|EZ81 8/p|U 7R 5fa
1R5 4/9 s0C1 778 4/- HVR2  9/8IU142  7/8

/- 3011 76 8/8|KT33C 6/~ U'BC41  8/8

1T4 2/9 IVAGT 8/9KT66 13/6|U('H2 9/8
1U5 5/6 W4 8/8|NI7 5/8[UF41 8/8
3Q4 5/6 7/B N8 5/61UL41 8/6
REEY 5/6 8/8|N19 6/-|UY4l  7/8
3V 8/- 78 N709 Ti-| W17 3/-
BYAGT b/- 9 4/ 9/-|PCC84  7/8 WT6 4/8
574G 718 DAF96 8/6 ECHBL 10/-|PC80 7/6|W142  8/6
6AKS  5/8 /- DC(S)O 12/6] B 8/6/PCF82  6/8(X17 4/9
BATLS 4/- 7/6PCL82 6/9!X142 8/-

12AD6 11/6 9/-
LZAUB 10/-|DH78  7/6 8/-PL8L  8/6(277 4/-
6BA6  5/-\12AT7 4/-'DH77 5/-\EF86  0/-IPL83  7/-'ZD17  4/-

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

High Stability Resistors {W 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d.
Coax. Super Quality hn. 8d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Rects.
250 v. 300 mA }in. x {in. 8/6. Contact Cooled 250 v, 50 mA 6/6. 85 mA B8/6.
NEW_TRANSISTORS BY MULLARD. OC19, 0C26, 0C66, 25/-; 0C44, OC45,
5/-; 0C70, 8/-: OCT1, §/-; OC72, 8/-; OC72 Matched pair, 12/~; OC74, OC76
0C78, 7/6; OB, 6/-; 0C81 Matched pair, 12/-; OC170, OC171, 7/6,
VALVES MATCHED IN PAIRS
EL34 27/6, ET.84 15/-, N709 15/, 6V6G 15/-, 6BW6 14/- per pair. Push-

Pull O.P. Transiormer for above 3/15Q 14/8. P. & P. 1/6. 12in. P.M.
Speakers 3Q 24/6. Baker’s "Selhurst” 12in. 150 156W Stalwart 80/-. 12in.

Btereo Model £6.15.0.
SETS OF VALVES

DKL, DF81, DAFI1, DLO2 or DL94..,.18/8 ECH42, EF4l, EBC41,
DRY6, DFYR, DAF9S, DLIG, .. ...
G

.A281- EL4l, EZ40...... 37/6

GKR, 6K7, 6Q7, 6V8, 544 or 6X5 . A
1R3, 1T4, 185, 384 or 3V4......ee...... 16/6 UL4l, UY4l...... 35/-
Postage and packing 6d. Over £1 post free.

PCLS4  9/-1X150 9/-
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Clrcuit Operation

To understand the operation of the circuit, a

simplified diagram is shown in Fig. 2. Here the
valve V is effectively a cathode-follower, where,
for sharp cut-off valves, the voltage Ek developed
across the cathode resistor Rk is nearly equal to
the voltage Ec devcloped across the capacitor C.
The small difference existing between grid and
cathode, Ek-Ec, depends on the actual valve
characteristic, but it has a finite value and
capacitor C is consequently charged very slowly
from this small potentia] difference.

Fig. 2: A much simplified

version of the circuit

shown in Fig. | to illus-

trate the basic method of

operation of the timer, 'f—'

Ec TC

The important thing is that this voltage across
R is substantially independent of other potentials
and so the current through R has a constant value
(Ek—Ec)/R. The capacitor is therefore charged at
a constant rate and the voltage rises across it
linearly with time. This arrangement overcomes the
difficuities experienced with the simple C and R
circuit which has an exponential charge curve and
requires bulky components for a long delay.

The actual operation of the whole circuit of
Fig. 1 is rather morc involved thun the simple
explanation given above, hut the basic theory
ohtains. The valve acts as a rectifier to the a.c.
mains supply, developing a d.c. voltage across the
variable control VR1 and the relay coil RLA,
smoothed by the electrolytic C2. The grid
“ follows ™ the cathode potential so that. when the
switch S1C moves to the “ Time” position and
removes the 10k shorting resistor from capacitor
C1. this latter begins to charge by virtue of the
small grid-cathode potential existing across R3-R4.

As the charge proceeds, the grid moves progres-
sively away from the cathode potential, and after
a certain interval. determined by the setting of

VR1, sufficient valve current flows to aperate the
relay. Contacts RLA-1 then open, extinguishing

PRACTICAL WIRELESS ’ 935

the lamp, while contacts RILA-2 close, shorting out
the resistors R3, R4 and clamping the relay fully.

To reset the operation, the switch S1 (which has
three poles) is moved to the centre position, dis-
charging C1 through R1, and breaking the anode
supply to the valve. The relay then drops out, in
rcadiness for the next charging cycle.

Construction

There is nothing critical ahout the layout of this
circuit, and no dctails nced be given therefore of
the actual mechanical arrangements. The timer is
easily assembled in a small case and builders will
suit themselves on the details of appcarance. It
must be noticed, however, that the “earth” line
is NOT chassis, and that the case, if metal, must
be isolated from this negative line, being earthed
back through the mains supply third pin. Particu-
lar care should be taken to ensure that the case of
capacitor C2 is insulated from the chassis,
expecially if it is of the type where the case and
negative terminal are conmoned.

The Function Switch

The three-pole, three-way switch S1 is a standard
wafer type, not a midget variety however, and if a
ceramic wafer can be obtained so much the better.
This switch gives three positions as indicated in the
diagram. namecly FOCUS, RESET and TIME. In
the FOCUS position, the lamp is connected directly
across the mains, and is used in this position when
setting up and focusing of the enlarger is necessary.

In the RESET position, the lamp is extinguished,
the charging capacitor shunted by the 10k
resistor R1. and the valve anode supply is broken.

When switched to TIME, the lamp will light,
and remain lighted for the duration of the charging
cycle after which it will extinguish and remain so
until the following exposure is prepared. Provided
that about onc second is allowed to elapse while
the switch is at the RESET position, the following
timing will be unaffected by the period at which
the reset is actually switched.

The Post Office type 3000 rclay has a 20000 coil
and two pairs of contacts. one pair normally open
(RLA-2) and one pair normally closed (RLA-1).
The pair RLA-2 should close just before the pair
RLA-1 open. The lamp contacts RILA-1 should
preferably be of the ** heavy duty ” tvpe. although
two *light duty” pairs have been used by the
writer for many months without adverse effect.

Resistors:
Ri 10k Q R4 see text
R2 100k Q2 RS 22Q

R3 seetext
All 10%, W carbon

VRI 15k Q wire-wound potentiometer (Colvern
CLR 3001)

Capacitors:
C!  1uF paper 350V
C2  BuF electrolytic 450V

COMPONENTS LIST

Switches:

SI  3-pole, 3-way wafer switch (Oak-NSF)

S2  S.P.S.T. toggle switch

S3  D.PS.T. toggle switch

Miscellaneous:

RLA P.O. type 3000 relay, 2000 Q coil. Two
sets of contacts; one normally open, one
normally closed

Tl Heater transformer,
Secondary 6-3V 0-3A

VI 12AU7 or ECC82

Primary 200-250V.
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Setting Up

The timing ranges are determined by the values
of R4 and R3, the latter being shorted out by
switch S2 for the lower range.

With the unit connected to the mains sunnly and
S2 closed. set the control VR1 to a maximum, that
is. all resistance in circuit. Try a
resistor of value between 2-2MQ
and 3-:3MQ for R4 and on switch-
ing to TIME, check for a period
of about 10 seconds, using a stop
watch or the second hand of a

Fig. 3¢ A suggested layout of controls
for the front panel of the instrument.

watch. When a value has been
found that will give a maximum

PRACTICAL WIRELESS
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is adequate overlap between the ranges. The values
for R3 and R4 thus found, they should be perma-
nently wired into the circuit, R3 going across the
range switch S2. An idea of what the completed
panel of the unit should look like, with a calibrated
scale, is shown in Fig. 3.

=]

oTime

....||||H|”

S1

Function
switch

G

Mains switch

of about 10 to 12 seconds, the rest
of the scale can be calibrated
down to a lower limit of about 0:5 second. Note
that the extreme lower part of the scale will be
indeterminate, the lowest consistent timing being
obtained with about one-eighth travel of the control
in circuit.

Now connect a further resistor of about 6:8 to
10MQ in scries with the value for R4 alréady used.
and with the control again at maximum, check the
timing to get a value of about 60 seconds. When
this has been done, the rest of the scale can be
calibrated as before; this time a lower limit of

Extending the Range

For longer timings, C1 may be increased to 2uF
or higher, but an electrolytic should not be used
here, only paper of 350V working or higher. and of
best quality. Similarly R3 and R4 may be
increased to give higher ranges.

All resistors may be iW rating. though higher
ratings may be uvsed if readily to hand. The valve
should be of a type such as the 12AU7 (ECC82)
using a BYA base, or the 6SN7 or equivalent in the
octal series. The two triode sections in these valves

about 3 to 5 seconds will be obtained, so that there

e e e e e e e e e e e e e e e e e e e e T T e T e T T T e T T T T e T e e T

:. -----.- -- .- --- -- ---.HH

INTERESTED IN TV?
Then you cannot afford to miss PRACTICAL TELEVISION!

% Regular articles on servicing and fault finding

% Monthly commentary and hints on TV DX reception

Y Articles on amateur TV transmitting

% Colour TV explained plus other informative articles

SPECIAL IN FEBRUARY'!
Converting the Convertibles

All you need to know to make the *“dual-standard”
sets ready for 625

MAKE SURE OF YOUR COPY-FEBRUARY ISSUE OUT ON JANUARY 22nd 2/-

- ---------------------
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A
MEDIUM WAVE

An inexpensive
two-valve circuit

HIS receiver was designed to give enough

power to operate a loudspeaker and yet use

- few inexpensive and readily available com-
ponents. It is therefore ideal for beginners to
construct.

Fig. 1 shows the front view of the recciver. but
the front pancl can be omitted if desired. In the
prototype it was found that a slow-motion drive
was not required as there was good separation
between the stations. This set is quite sensitive and

By D. G. HARDING

it will pick up Radio Luxembourg and many other
Continental stations as well as local stations.

Circuit Detail

The circuit (Fig. 2) is very simple and uses only
two valves. VI (Z63) is the r.f. amplifier and
detector. V2 (6J5) is used as the a.f. output valve.

To increase scnsitivity, regencration has becn
used. By this system some of the rf. signal at
the anode of V1 is inductively coupled back to
the grid circuit by L2. The amount of regenera-
tion is determined by the position of VRI. which

controls the gain of this stage. No
volume control has been used as

i Aluminium
A=z panel
Height of chassls

the regeneration control can be
used to decrease or increase the
volume.

Jack socket
for
Loudspeake!

©)

Power Requirements
The power requirements of this
receiver are 6:3V at | A and 250V

at 40mA. This mcans that a small
translformer can be used.

Chassis Layout and Wiring

]

3 Fig. 3 shows the chassis layout
@ S of the main components. All
onlok transformers and other major
switch & components should be bolted

= - down before wiring commences.

Fig. I: Aview of the front of the receiver.

Resistors: COMPONENTS LIST

Rl IMQ R5 47k}

R2 15k R&6 47k

R3 47kQ R7 15k€2

R4 33kQ R8 15040

All 109%, +W

VR] 0-5MQ potentiometer
Capacitors:

Cl 0-001uF paper

C2 100pF mica or ceramic

C3 100pF mica or ceramic

C4 0-0luF paper

C5 0-0luF paper

Cé6 25.F electrolytic 25V

C7 16uF electrolytic 350V

C8 I6uf electrolytic 350V
VCI 500pF air-spaced variable
TCIl  5-40pF trimmer

Inductors:
Ll,2 See text and Fig. 4
L3 L.F. smoothing choke 10—15H 60mA

Transformers:
TI Small pentode output transformer:
7-8.00012 to 3Q2
T2 Mains transformer. Tapped primary.
Secondaries 0-250V 60mA; 6-3V 1A

Valves:
VI Zé3 or EF36 V2 L63 or 65
Miscellaneous:
MR| Selenium rectifier DRMIB or DSMI
(Brimar)
M S.P.S.T. toggle switch
Chassis [0in. x 6in. Two octal valveholders.

Terminal strip. Jack socket.
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\%

v/

Tuning
63V
S1
3
AC
7 mains
Fig. 2: The simple, two-valve circuit.
.. . . Onfoft o
The wiring is straightforward sx{tch transL.thoprurtner
]

and should present no difficulties
but a point worthy of note is that

the electrolytic capacitors must beccmmo s

be connected the right way round
with the red tag connected to
ht.+ and the black tag con-
nected to h.t.—,

Coil Data

The coils used in the prototype
were wound on a former 2tin. in
diameter. At the time of con-
struction a 24in. custard powder

Fig. 3 (right): The layout of the major
components on the chassis.

Fig, 4 (below): Winding details of the

Volume Tuning
control capacitor
L i

T

Metal ("
rectifier

coils.

48 turns of
26 sw.g. enam,
copper wire

28 turns

— %< e—Tap
— }20 turns
3

25 turns of
26 swg. enam,
copper wire

~Insulated
tormer

carton was used as this was the only former avail-
able. L1 is wound at the top of the former and
consists of 48 turns of 26s.w.g. tapped at 28 turns
from the start. L2 consists of 25 turns of 26s.w.g.
enamelled wire spaced }in, from L1 (see Fig. 4).

Alignment

A good aerial and carth are required to operate
this receiver. When both of these have been
connected the set may be switched on.

With the regeneration control VRI! set about
midway, VCI is now rotated until a station is
received. There may be violent oscillations and
if this happens VR1 must_be turned anticlockwise.

-The trimmer TC1 is now carefully adjusted so that

smooth regeneration can be obtained at all posi-
tions of VR1: If the set is aligned correctly there
should be good volume and little distortion. B

wWwWWwW americanradiohistorv.com


www.americanradiohistory.com

February, 1964

statements made to the police by accused

persons should be tape recorded, and that this
recording should be played back in court and used
as evidence, in place of the normal written and
signed statement.

While I can appreciate that this suggestion is put
forward as being in the interest of the individual
concerned in a charge, I admit being a little
worried about the implied immunity from inter-

I SEE that an eminent Q.C. has proposed that

ference which one supposes is the chief rcason.

that has prompted this recommendation. It has
been stated that special recorders without erase or
rewind facilities would be employed and that the
tape itself would be enclosed in a plug-in
cassette; in this way the recorded tape
would be completely inaccessible and so
could not be cut and edited or otherwise tampered
with. Nevertheless there would still remain the
possibility of complete erasure if the cassette was
brought near a strong magnetic field. although such
a possibility is not, maybe, a scrious objection
since the presentation in court of a blank tape
would prove highly embarrassing to the police.

As a further guard against electronic tampering
it has been suggested that the original recording
could embody a coded signal possibly at supersonic
frequency, but this would complicate the equip-
ment somewhat.

What is Your Verdict?

Assuming all these technical problems can be
solved so that the security of the recording is no
longer in doubt, will it be easy to convince the
public that this is so? Remember that tape
recorders are widely used by all kinds of people
nowadays, and the creation of unusual sound
effects by tape trickery is now a common pastime
for many amateurs, Will this * inside ” knowledge
of recording techniques and the appreciation of

PRACTICAL WIRELESS 939

Wave’eﬂgth
By THERMION

how flexible this method of recording is help to
promote confidence in the minds of these members
of the public when it appears a question of con-
viction or acquittal may depend upon a tape
replayed in court? It would seem not.

This psychological aspect is, I submit, extremely
important. Before such a system is adopted in
courts of law it is essential that it be demonstrated
to the public at large that it is, beyond all reason-
able shadow of doubt, proof against interference.

Mains Connections

The need for rationalisation of colour coding for
mains leads has been accepted by many countries,
but the implementation of international agreements
takes time. In the meanwhile a great variety of
electrical appliances have been imported into this
country and quite often the mains connections are
at variance with our method of coding, i.c. red-live,
black-neutral and green-earth.

Dangerous situations can arise particularly in
the case of equipment of German origin since in
that country it was common practice until recently
to use the red lead for earthing purposes.

Before putting any imported equipment into
service the obvious course is to examine the mains
lead connections at the appliance itself, and to
change these over if necessary in order to conform
with British practice. If this cannot be easily per<
formed, a suitable label bearing the identification
of the three conductors should be tied to the plug
end of the cable; this will be a future reminder, t0
other users, if not to you.

To Earth, or Not to Earth!

The use of double insulation for portable
appliances is becoming increasingly common. For
those not familiar with this term, it describes a
method of construction where any exposed metal
work is completely insulated from the remainder of
the assembly—this protective insulation being
quite separate from and additional to the
functional insulation associated with the current
carying parts.

Such appliances require only a two-core cable,
no earthing connection being needed. Vacuum
cleaners, shavers and clocks are typical] examples,
The 1963 Amendments to the Regulations for
Electrical Equipment of Buildings issued in Decem-
ber last year by the Institution of Electrical
Engineers extend further the list of domestic
appliances that now may use the double-insulation
method of construction.

Familiarity with double-insulated appliances
must not, of course, blind us to the vital impor-
tance of properly earthing the outer metalwork of
all apparatus having oaly single insulatiom.
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ELECTRIC GUITAR

GUITAR AMPLIFIER, PRE-AMPLIFIER AND PICK-UP ¢
ELE_CTRIC plectrum guitars employ magnetic suitable volume control and/or fixed attenuation

pick-ups which are usually situated just for “solo to rhythm* playing.

beneath the steel strings. Acoustic instru- Control Circuits
ments, ie. those with a normally sha_ped hollow Electrical circuits may be employed for the
b an gaaly b, comyertd, or,clectric operation  mogifcaion of an acousie. pecirum gt o
version of the plectrum guitar may have a solid °
body and therefore the sound must be produced
entirely by means of a magnetic pick-up and
amplifier.  These observations apply also to a3
Hawaiian guitars constructed from solid wood.

Magnetic Pick-ups
However, the principle of electrical operation
for both plectrum and Hawaiian guitars is the

same: the steel strings are made to interrupt a Pick=-up (3) close - , Large |
magnetic field, thus creating small electric currents to finger board scratch guard
which can be amplified in the same way as those °

from a gramophone pick-up or a tape recording
head. The construction of sensitive magnetic
pick-ups is somewhat tedious and it is cheaper in
the long run to purchase these ready made. Excel-
lent pick-ups with a high degree of sensitivity can
be obtained from most large musical instrument

° Controls

Y
dealers. VAN
20000
Control )
As with any device which transforms mechanised A @
vibration to alternating electric currents, subse- N\
quent amplification is wusuvally required. The \ \
signals produced by such devices can also be \ f\"‘”““"’ ©
modified electrically: this means that various \\ \
forms of tone control can be applied and other \\ "\\\\i\§
effects introduced before or during amplification. N e\\
The position of thé pick-up(s) relative to the (2)§\ N
strings and the bridge. for instance, has consider- N\ 0 6 N @ @
able effect on the harmonic content of the output, ALLLL)
and therefore the overall tone. To make the most N yuse N\
of this two, and sometimes three, pick-ups are Bridgea
employed, as shown in Fig. 1. The pick-up e Y ks (AR AR
ncarest the bridge produces a thin. hard tone. the NS \\P'\E\?‘\\\E\‘;\S\\\Q\\\Q\% \\\Qx\\\\\\\ © @ \
one nearest the fret board a deeper and more " sag \\\\\5 \\\\\\\\\\\ \ Q
mellow effect. In addition to this variable clec- NERNLZS S E&\ S
trical tone control may be applied as well as LN \\\\1\\‘ X < >
AN TS
REFERENCES | AND 2 St S NS .
Electronic Music and Musique Concréte, by F. C. Combined bridge and tailplece jacpku

Judd, A.Inst.E. (Neville Spearman Limited).
Radio and Electronic Hobbies, by F. C. Judd, Fig. I: The layout of controls and pick-ups on a modern
A.nst.E. (Muscum Press). guitar.
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VTROL CIRCUITS DESCR"BED BY F.

incorporated in home-constructed Hawaiian guitars
(Refs. 1 and 2).

The control system of Fig. 2 is for tone and
volume control with a single pick-up and the few
components can be mounted on the “ scratch
guard ” or an extension of it. A rhythm switch
has also been included (S1).

Component details are given in the circuit and
so long as screened interconnecting leads are used
where indicated there should be no problems with
induced hum. As an extra precaution against this
the underside of the scratch guard or an extension
of it may be lined with thin aluminium or tinplate
which must be earthed to the common earth of the
output lead. (Note: The output lead to the
amplifier must, of course, be screened.)

Control for Three Pick-ups

The circuit of Fig. 3 is for three pick-ups,
although this could be modified for two if
required. It provides for independent volume and
tone control over each pick-up, either of which
may be selected by the ganged switch SI, S2
and S3.

A “rhythm switch” S4 and S5 has also been

C. JubD

circuit. thereby reducing the output automatically
for “rhythm ” or chord playing. This control
system does, of course, require more space but
with careful layout can be built into a large
“scratch guard” as ic Fig. 1.

Tremolo Control

In Practical Wireless, February, 1961, the author
described an electronic tremolo unit which could
also serve as a gunar preamplifier.

switch

7%
Fig. 2: A tone and volume control circuit. (Note: reducing
the value of R2 will reduce the output.)

[ p====——-- =
ili  Finger board
U pick-ug (3)

1
(o]

II&

kel |

=

L

n
o>

included. This brings a fixed attenuator into
Tone (¥ | Centre
W V\—9===31 pick-up
50kQ lin. | {
i !
"200p I \ L m
H ]
1 i I
ﬁ : : |
e ! | [ t !
I” O : !
h HI Hi 1 \ i
i H . ¢ i !
i h | : ! |l
| (S ] G L_____. L __ !
s T == s SE
“Bridge s i )
pick-up (1) A | \
I =)
500k} log:: i1 500kQ log. o
volume (1) i volume (2) S
LY
i
% i
All screening on leads it
must be connected iy
to chassis ] 1

500k log,
volume (3)

Output to
amplifier

Fig. 3: The control urcu:t for ‘three gu:tar pick-ups.
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PRACTICAL WIRELESS February, 1964
1 47kQ 470
E: C'le” 0VOKN HT+/
fookaz  3%oka ;é § 200V Lo 300V
1F % )
N | |
OF

Tremolo
on/Oft
switch

Tremolo
amplitude
500kQ
2
tnput from 3 <2 Output to
J amplifier
100kQ
OdpFl . = log
e
HT~

Fig. 41 A tremolo control and pre-amplifier circuit.

One of the greatest problems with electronic
tremolo is the familiar *thump™ caused by
harmonics from the tremolo oscillator, which
operates on a fundamental frequency of 6 to
10c/s. The circuit shown in Fig. 4 is a2 much
modified version of the one which appeared in the
Practical Wireless article mentioned above. (Those
who have already built this unit could modify it
quite easily to the new circuit.)

The tremolo oscillator V1 employs the familiar
phase shift circuit and almost any modern h.f.
pentode will operate—viz.: EF91, EF80, etc. The

%/
preamplifier V2 must be an EF86 because the
tremolo signal is applied to the suppressor grid

(G3).
The tremolo amplitude is controlled by VR2,
but remember that beyond a certain point

“ thump > might be apparent due to excessive level.
Tremolo frequency is controlled by VRI1 and the
output from the preamplifier by VR3. Because of
the high gain of V2 the output voltage from the
preamplifier is quite considerable. The gain

—continued on page 96/

:!_ HT+ 300V max
=22Ma =100k} V2
= = EL84
'é': "E HT+ 350V max,
=

Vi :
6BRS o ol 5 ™
—I —y i Uitra tinear
-~ I tr?nsfotr;mte)r'
- - 1} see ex
—2¢-vie  Zacoka : < g
= !
= =
|H----
>
: O I gt
: = 't
m™MQ - =
z = 9% 39K
i FMOE =
= [ i
O #pF j‘, OI‘1 LF =
0= to0k0=
oz z 400pF
L i -
2 L [

Rg. 5: A power amplifier circuit for electric guitars.
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A
DOOR
INTERCOM

A simple yet
versatile piece
of equipment

By P. HENDERSON

['IYHIS unit was designed for an upstairs flat to
avoid tiring journeys up and down stairs in
order to answer the door to callers. It allows

for two-way conversations between the living room

of the flat and callers at the front door, by way of
an amplifier unit and an extension loudspeaker unit,
the latter being installed outside the front door. An
additional facility is provided, namely that the
door can be unlocked from upstairs when required.

The Amplifier Unit

The basic unit is a two-stage high-gain amplifier,
using a 6SH7 resistance coupled to a 6V6 in a
simple manner as shown in Fig. 1. The switch Sl
connects the unit to any number of separate exten-
tions as well as to the front door. In the prototype
for example, there is an extension to the garage-

WIRELESS 943
workshop. A relay RLA with a high impedance
coil that is actuated from the h.t. line of the ampli-
fier through a suitable ballast resistor when the
“ press-to-talk ” switch S3 is closed, controls the
changeover from * Listen ” to * Talk ™. This relay
is equipped with two sets of changeover contacts.
Resistors R6 and R7 act as * ballast™ for the
relays RLA and RLB respectively; their values
must be determined by experiment. The connec-
tions to and from the relay contacts should be
carried out using screened cable to minimise hum
pick-up. No feedback is incorporated in the ampli-

The Intercom control unit.

fier, and the unit is quite stable after the addition
of the 0002uF mica capacitor C9 across the
primary of T2. The design of the amplifier cabinet
is not critical. As very little heat is liberated during
the quiescent period, only a fair degree of ventila-
tion is required. The power unit is shown in Fig. 2.

Extension Leads

For the door extension, three-core wire is used,
two cores feeding the speaker, and the remaining
core, together with one of the speaker leads as

” Door
7
Extension 2
%/A

Extension 1
%A i !

C9—]
2000pF

—
HI+
' T2
e 40:1
R4 [ 1 R7 R6
250kQ ] é
— S

$1
RLAA s RLAR
F T [ _I]
. To
T L T L door
LSt power
E 4 P unit
| c2 700 . cs 270
12pF Q 12uF Q
12v I 12v I
. X HT—
Z [
LP1
> L ’ 63V AC
—3

Fig. I: The two-stage amplifier circuit.
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common, supplies the feed from S2 to the relay
RLB in the Lt. power unit. See Fig. 3 and Fig. 4.
All other extensions require only twin fceds.

Door Loudspeaker

In the author's installation, a surplus Tannoy
speaker unit was pressed into service. This speaker
is mounted outside the front door in a suitable
position in its original case. However the terminals
on the outside are ignored as they feed a trans-
former and a capacitor, both of which are nor used
in this unit now. v

The supply to the speaker is connected directly
to the speaker leads, and the speaker itself is

=

)
o2 stcgw -
€ CZL,
R9

February, 1964

When the door bell rings, one closes the switch
S5, and the current is fed to the heaters of the
SY3 rectifier. This being a directly heated valve,
h.t. is applied to the amplifier after a delay of only
five seconds or so. A neon indicator V5 connected
to the h.t. line indicates when the h.t. is applicd,
and one can then speak.

A similar neon (V4) is used to indicate that the
mains is switched on to the unit: alternatively, a
6:3V dial lamp can be wired into the heater circuit.

7

Remotely Controlled Door Lock

Although knowing who is at the door is a great
help, it is still often necessary to go downstairs to
open the door to allow the caller to enter. This
unit allows a modified Yale type
lock unit to be unlocked from
upstairs (or any other distant
position) as well. A Yale type
lock is installed in the usual way.

S4a - alrT if not already fitted, but the lock
7 L case is altcred as shown in Fig. 5.
o A small hole is cut in the case,
H V3 : and a short length of screwed rod
N 5Y3 is connected to one of the * legs "
Ac b 2 r‘:” of the lock mechanism, and the
mains i ] L other end is connected to the
; 8 solenoid plunger.
; The solenoid itself is made
4 from a car indicator arm solenoid.
The original  windings are
K4b removed, and 8o5z. of 20s.w.g.
HT- enamelled copper wire wound on
=—0 to the original former. Two card-
6:3V AC board or formica * cheeks ™ will
=0 be nceded to contain all the new
Fig. 2: The power pack circuit. wire within the length of the
enycloped in a polvthene bag to make it more ]
weatherproof. Although the Tannoy's impedance Jahi-k green
is actually 702, the mismatch does not appear to t%s%
cause trouble, as callers are clearly heard even at 7 RLB
considerable distances from the speaker. green| [red red
LS,
Method of Operation Jalck bik ? ? bfkj
In the “ Listen” position, the loudspeaker out- tglg e

side the front door acts as a microphone and feeds
its signal to the primary of T1 through contacts
RLA/1 in the *“ L™ position. The signal is ampli-
fied, the gain being controlled by VRI, in the
usual manner. The output transformer T2 conveys
the audio signal to the amplifier loudspeaker LS1
by way of contacts RLB/2 in the “ L " position.

An elliptical loudspeaker is used in the author’s
main control unit. This loudspeaker is mounted
facing upwards, and one speaks down to it, with
very satisfactory results.

When one wishes to know who a caller is. the
press-to-talk switch S3 is closed, and so relay RLLA
is energised and the contacts “ 1" and “2" are
set to the “ T position. The loudspeaker LSI in
the amplifier now acts as a microphone, and its
output 1s fed to the primary of T1, and the signal
from the amplifier is fed to the door loudspeaker
LS2 through the output transformer and St.

Each morning the mains switch S4 is switched
on and the heaters of the 6SH7 and the 6V6 are
thus supplied with current. The unit is left in this
state ready for use, all day, as consumption is
quite small, and the unit is then always ready for
immediate use.

77

Fig. 3: Interconnecting wiring for the door extension.

3-core cable

FS3 u

1amp n

i)

W

AC i
mains "
B

»

FS4 "

1amp
<——()>.<()—cfn

To .
amplifier RLB
s unit

Ci
%8200;1#'

To |
solenoid S5V
(o,

Fig. 4:

Wiring between S2 and the Lt power unit
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former. The ends of the windings are taken to a
small connecting block. The remote end of the
solenoid is screwed to the inside of the door, using
washers to space the solenoid off the door so that
the solenoid plunger and lock mechanism is free to
move and does not bind.

The solenoid is energised by a Lt. supply unit,
as shown in Fig. 4. This unit supplies sufficient d.c.
to energise the solenoid, ensuring a certain and
small withdrawal of the lock tongue.

The supply from the Lt. unit to the solenoid is
carried out in mains type twin 3/029 in order to
minimise volt drop due to the heavy current drawn
by the solenoid. The lead is carried up the inside

COMPONENTS LIST

Resistors:
Rl 10kQ Ré (ballast for RLB)
R2 100k €2 R7 (ballast for RLA)
R3 700Q R8 (see LP3)
R4 250kQ R9 (see LP3)
R5 270Q
VRI  0-5MQ carbon potentiometer
Capacitors:

Cl  |uF paper 350V
C2 |12u4F electrolytic 12V
C3  0-01uF paper 350V
C4 0-1uF paper 350V
12,:F electrolytic 12V
16u:F electrolytic 450V
BuF electrolytic 450V
200uF electrolytic 25V
2,000pF mica
Transformers: '
Tl Microphone or miniature output trans-
former, 60 : |
T2 Pentode output
secondary
T3 Mains transformer. Secondaries: 350-0-350V
80mA; 6.3V 3A; 5V 2A,
T4 Mains transformer. Secondary: 15 to 18V
10A
Switches:
Rotary switch, single pole, number of ways
to suit extensions required
$2 Toggle switch, single pole on/off
S3  Push button switch, single pole
S4 Toggle switch, 2 pole on/off
S5 Toggle switch, single pole on/off

transformer with 3Q

FSI-4 [A fuse
Li Smoothing choke 10-20H 80mA
MR1{ Bridge rectifier 20V [0A

RLA P.O. type relay, with high impedance coil.

Two sets of changeover contacts.

RLB P.O. type relay, with high impedance coil.
Double pole make-break contacts

Valves:

Vi 6SN7 V2 6Vé V3  5Y3
Lamps:

LPI  6-3V lamp

LP2,3 Neon indicator, mains type with resis-

tors (R8, R9) included
LS!  Loudspeaker unit 3Q
LS2  “Tannoy” or similar loudspeaker unit 3Q

Miscellaneous:
Jack sockets. Three 1.0. valveholders. Sufficient
p.v.c. insulated twin 3/029 for solenoid supply.
Two 4 oz. reels of 20 s.w.g. enamelled copper
wire. Connector block. Other sundry items for
solenoid unit and door contacts as detailed in
text.

PRACTICAL WIRELESS
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Rod connecting lock Solenoid r d
mechanism to solenoid plunger sf‘,%“c’,?,r

Yale type lock case cut
to allow entry of rod

Leads to bait
connectors on door

Fig. 5: Modifications to the Yale lock.

edge of the door frame (see Fig. 6(b)) and each core
supplies its own brass contact strip, as shown.

The supply is picked up from these two strips
by a pair of small spring-loaded balls in brass cases
used as ball and socket door catches. These are
fitted as near to the outside face of the front door
as shown in Fig. 6(a). The holes to accommodate the
catches are drilled well into the door frame, so that
small holes may be drilled from the inside of the
door to meet them.

Wires are soldered to the rear of the ball holders
as in Fig. 6(c) and the leads are lead through the
communicating holes, and the leads connected to
the connecting block to complete the supply
circuit,

OL{‘t.sideface of door L?udtje Ay e
T e 1}3}@!&‘;—2” “
| el il e

il i Lm; rg] i
i R
»’%ﬂ] 1 el
’\ﬂl 3 l"l‘[ o ! M:\m‘l 1
Dl il
“%gég:f);‘\l;' W el W i
Ll g el

unit Il MW? it
Spring loaded balt
in brass case  (c)
To connector
block

Fig. 6(a): The spring-loaded ball contacts.
Fig. 6(b): Fitting the solenoid supply lead.
Fig. 6(c): Wiring to the ball contact holders.

It will be appreciated that the supply to the
solenoid will cease when the door has been pushed
so far open, and the balls lose contact with the
brass strips, but this is of no consequence, as by
then the tongue of the lock will be well clear of its
socket on the door frame.

When 82 on the amplifier is closed h.t. current
energises RLB in the 1.t. supply unit, switching on
the mains supply to the transformer T4. This
transformer supplies about 10A and 15-18V to a
10A bridge rectifier. (The 200uF capacitor is not
essential, but does eliminate the a.c. hum from the
solenoid.)

The complete Lt. unit is situated as near to the
door as possible so as to keep the supply lead
short.
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BY
K. V. R. BOWERMAN

NE of the cheapest and most efficient pentode

valves obtainable is the EF91. This valve has

a large number of * aliases”, among them
6AMG6, 8D3, 6F12, Z77 and CVI138, and it can be
obtained for as little as 1s. 9d. from advertisers in
this magazine.

Designed as a high-slope r.f. pentode, the EF91
ts, in fact, far more versatile than this might
suggest, It operates well at any frequency and
appears to be quite tolerant about operating
conditions, and consequently, lends itself well to
every kind of circuit. E.M.1. even used it in early
television receivers as a sound output valve.

The purpose of this article is to give two
examples of simply constructed equipment, quite
suitable for beginners, which work extraordinarily
well and cost very little to make. If you have a
‘well-stocked * junk box ™, so much the better.

EF91 Switched Superhet

The first piece of equipment to be described is a
switched superhet receiver for a.m. Three stations
can be selected and, in the prototype, these were
the Light Programme on 247m., the Home Service
on 330m., and the Third Programme on 464m. Of
course, any.three stations in the medium waveband
.can be brought in as required. A modification
described later enables one long wave station to be
substituted for one of the medium wave stations,
if necessary.

" The Superhet Circult

Five BEF91 valves are used in the receiver shown
in Fig. 1(a).

The r.f. signal appears across the ferrite rod
‘winding and is tuned by TC1 alone, or TC1 plus
TC2, or TC1 plus TC2, plus TC3, depending on
which station is required. The tuned signal is fed to
the control grid of V1.

V2, strapped as as a triode, acts as the local
oscillator. The oscillator coil L2 is tuned by TC4,
or TCA plus TCS, or TC4 plus TC5 plus TC6,
depending on which station is required. The oscilla-
tor signal is fed via the very small capacitor C2 to
the control grid of V1, this latter valve thus acts as
a mixer. This system, unconventional though it
may be, nevertheless works extremely well.

A number of complex signals now appear at the
anode of V1, including the if. The i.f. transformer,

THE VERSATILE EF9I
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T1, selects the required signal and feeds it to the
grid of V3. This valve operates as a straightfor-
ward, conventional, i.f. amplifier. The amplified
i.f. signal now finds it way via C8 and R7 to the
grid of V4.

Strapped as a triode, V4 is wired as a “leaky
grid  detector, mainly because this is simple to set
up and is very sensitive.

The detected audio signal now appears across
the volume control VRI1, the slider of which is
connected to the control grid of V5. This valve
operates as an output pentode and drives the loud-
speaker via T3,

The power pack is very simple (Fig. 1b). One
secondary on T4 supplies the heater current. and
the half-wave rectifier MRI.
Choke L3 and the two electrolytic capacitors, C13
and Cl4, provide adequate smoothing and regula-
tion.

C9 serves to remove any residual i.f. signal from
the audio circuits. R12 and RI13 may not be
required, but can be fitted if there is a tendency
to i.f. instability; their function is to broaden the
tuning of the i.f, transformers so that they do not
give too * peaky™ a response which can lead to
oscillation in the very high gain EF91 valves.

Construction

The chassis illustrated (Fig. 2) is considerably
larger than necessary but was used merely because
it happened to be on hand. Obviously a smaller
chassis can be employed, so long as the compo-
nents fit fairly well without overcrowding.

Layout is not critical, provided grid and anode
leads are kept well away from each other and as
short as practicable. .

First, mark out the chassis and drill as
necessary. Next, mount the valveholders (with a
solder tag under one holt on each). then the if.
transformers, mains transformer, choke (if used),
smoothing capacitors, rectifier and output trans-
former (Figs. 2 and 3).

Now fit the volume control, station selector
switch and on/off switch.

The wiring can now he started. Solder the
heater wiring first. tucking the “hot™ lead well
into the corners of the chassis. Next. wire the bias
resistors and by-pass capacitors, together with the
chassis returns for the heater and any other earth
wiring on the valveholders. Don't forget to ecarth
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PICK-UP ARM

COMPLETE Now

Transcription type. Wired 1or stereo and com-
plete with LP/78 Stereo-Mono turn-over cartridge.
(Originally 69/-. Save 19/6 at this low price.)

-

A MINIATURE TAPE RECORDER
IN KIT FORM ONLY

£3.19.6

Exclusively offered com-
plete with all accessories.
extrag ta buy,
risting of three transistor
ampliner, recard-play,
valume control, mini-
ature speaker, forward-
stap-rewind switch, reel
of tape amd spare reel,
motor, attracuve coloured case., mike and earphone
sockets, pick-up coil mike, earphone and carrying
handle supplied. Slandard battery operated.
Simple to put together in lcss than one hour. Drand

new and guaranteed.
ALSO AVAILABLE
READY-BUILT AT £4-19-6
A - e e - - N - -
AUTOMATIC SOLDERING
SF.1.

=
IRON

30 watt. Firat in the country that
feeds rolder automalically. Easy
one hand action, lightweight and
extremely robust. gives vou a third

hand. Tip and solder are replaced at
the exact spot unveeded, any renuired

amount of solder can be automaticalt¥
fed to the tip by adjustabie feed roller-
Standard A.C. mains. Fully gnaranteed.

SPECIAL 1984 OFFER oNLY 3976

R.F. FIELD INDICATOR
RF.40. Derigned for checking
the radiation from a trans-
itting antenna. The scnsi-
ivity can be controlied by
adijustment of panel control,
the antenna length
or by increasing dis-
tance from the radia-

tor. Freq. range 1-230
L Mcja.  200pA D.C.
- Meter.  C te as
illuatration with instructions. Price 69/6.

-
MT.1000 TAPE RECORDER
The smoothest per-
forming battery mo-
del available. uses 4
transistor plus
diode push-pull
amplifier with
built in speaker
stop/recaord/
playback/re-

wind  switch,
volume control
gpeeld  condrol,

pause  switch.

Al x 9

two-tone casc.

earphone, batleries, tape and
ONLY £8.19.8.

plete with mike.
instruction manual.

-
3-WAY SLIM CRYSTAL
MICROPHO NE

MODEL  lo0C.
May be hand-
held. floor atand
or desk stand

mounted or sus-
pended by lava-
lier corl.  Res-
ponse_ $0-10,000
cps. Ruilt in on/
off Bwitch. Out-
put level—52dB.
Omni-directional
head Clipa on or

standard
stand adaptor permitting hIHng for multi-angle
use. Ratin chrome tinish. Swupplied completr with
table stand, cable and lavalier cord. PRICE 48 /_

; $E. | STEREO HEADPHONES

For ure across the speaker ontput terminals of any
amplifier and supplied eomplete with control box
enahling permanent connection and immediate
switehing from headphone to loudspeaker reproduc-
tion. ThedE.]1 Btereo Headphonesgive youan excit-
ing new expericnce in Stereo listening. Supplied
complete with irads, control box and instructions.

PRICE 6% Gns. £.A.E. for leaflete.
e b

VERNIER DIALS

Precivion  vernier  dials
with approx. R to 1 ratio.
Barface mounting.
Aceurately centred nietal
insett  for }in. shaft.
Reads connter clockwise
0-100 in 180°,
Model T.501 ljin. dia.
12/6.

Mode! T.502
Model T.503 3in.

2in. dia.
dia.
18/-.

SA.80 INTEGRATED STEREO
AMPLIFIER

x 4 watt.
Hi-Fi stereo syriem.

The perfect choice for a low coat
Dual pick-up aud tuner
‘Tone control, Independent  volume
15 ohin speaker output,

complete for only £9.]0.0

inputs.
cantrols,
Supplied

9V BATTERY CHARGER AND AC
ELIMINATOR MODEL LA.6P

A “MUST" for every transistor set owner!
set direct from A.C.
mains. Reactivate all
yoarold PI'3 balteriea.
Unit  contains  neon
imlicator and standard
hattery connectiong
with nearly 2 yards of
maing leads and plug
Also snap cond  for
connection to wset,

NOW
ONLY

24/6

H402 ULTRA SUB-MINIATURE
TRANSISTOR COIL SET. &mallest 2
gang variahle condenser!l/ in. square x Jin. deep.
3 L.F.sand Osc. Coil }in. squarc © §in. high, Ferrite
rod with medinm wave coil ready wonnd. All sup-
plied with ruggested & transistor set cireunit and
parts list. Matched coils shiclded and impregnated
high Q 455 Kc/s. all slug tuned. Tuning dial and
knob fits securely on shait. ONLY 24/8 complete.

Save those batteries by running yonr transistor’

RELDA EXCLUSIVE!!!

100,000 O.P.V. MULTI-TESTER
MODEL EP.I00K. A handy size high sensitivity
i-tester with a shock-procf meter of 9.5pA.

i Incorporates three germa~
nium diodes and simplified
meter scale for easy reading.
RANGES: D.C. Volta: 0.5V,
2.5V, 10V, 50V, 250V,
(100,000 ohm/V), 500V,
1,000V, (35,000 ohm/V).
A.C. Volts: 2.5V, 10V, 50V,
250V, 1,000V (12,500 ohm/

V) . Amps: 104,
250y A, 2.5mA, 25mA,
25(mA. Ohms: 0-20K ohm,
0-200K ohm, 0-2M ohm,
0-20M ohm. Centre—160
ohwmn, 1.6K ohm, 16K obm,
160K ohm. L.IL: 18;A,
]HO;_LA 1.8ma, I8mA. L.V,

Decibels: minus ZOdB—plus 624B. Bize: 5itn. x
$3in. x 2§in.
ORIGINALLY £14.14.0.
ovr rrice £6.19.6 comrreETE

STEREO DYNAMIC MICROPHONE
MODEL SM.DI00
A truls revalutionars new steren
dynamic microphone. ideal for
the tape recording and audio
ruthusiast who hag an eye for
quality and value. Brief lpeclﬂ-
cation—Frequency response 5l
153,000 c/s. Output impedane
5 ohma. Sensitivity: —6MB.
Rize: 87in. high. Mike 2}in. dia.
Bann 41|n dia, Mike can be
removed from table stand
and used with ficor stand
if desired. Supplied com-
plete with table stand and
10ft. of screcned lead in
display carton.

e 9% GNS.

8.A_g. for leaflet.

-

SUBSTITUTION BOXES

Fully calibrated complete with insulated leads
Model OM.G. RESISTANCE BOX. Provides 24.
standard values at 1 watt, 15 ohms to 10 meg.
Price 37/6. Model OM.B. CAPACITANCE BOX.
Provides 9 standard values from (.001 to 0.22 mfd.
at 600 volt working. Price 29/8.

i

NEW! I mA PANEL METER—

CLEAR PLASTIC WITH 55/_
PANEL LIGHT
£
EDGEWISE PANEL METERS

Size 8lin. w. x
tin. b, x 3jin. d.
0-200 (LA, 69/8;
0-1 A 59/6.

Al boxed  and
lully guaranteed.

e e

HI=FI
QUND

== =%, TMN SIST{}H
= ‘RAD

With the
RA30
NOW

by
ONLY 24 / [ /ﬂ ! '\\2\ AbLiFIER

Designed for nse with transistor radios, valve radios,
car radios, amplifiers, where guality reproduction of
ronnd is required. Plugs into earpiece ontput socket
of nearly all miniature sets. The cabinet is finished
in heige leather with contemporary gold baffles at
each end. Complete with 12ft. extension cord fitted
with npiiniature pluge, individually cartoned and

guaranteed. Size: 94in. x 3}in. diameter,

MAIL ORDERS TO
P),
LONDON W.C.I.

(DEPT.

32a COPTIC STREET,

CALLERS WELCOME AT

87 TOTTENHAM COURT ROAD,
LONDON w.l.

MUS 9606
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GUITARS

LINEAR PRODUCTS LIMITED ELECTRON WORKS ARMLEY

PRACTICAL WIRELESS February, 1964
BASS GUITAR For the Electric Bass Guitar only the best loudspenkers are good enough.
To handle the very heavy transients that occur when a bass guitar is used with a large amplifier
we find a 3in. diameter voice coil is necessary together with a high flux magnet and these are the
basis of our I15in. and |8in. speakers, Models 153 and 183.

The 15in. Model 153 in a 10 cu.ft. enclosure performs very well but, of course, the 18in. is
even better!

PRICES POST FREE I5in. Model i53 — 18 gns. [8in. Model 183 — 24 gns.

LEAD GUITAR For the Electric Lead Guitar the speaker must combine good bass and
middle with an extended high note response to do justice to the strong overtones. We find
¢that an aluminium wound voice coil and a dua! cone assembly with a very powerful magnet are
required for the best results and these are built into our {2in. and {Sin. loudspeakers, Models
122/17A and 152/17A.

PRICES POST FREE 12in. Model 122/17A — £€12.17.6.

RHYTHM GUITAR For an Electric Rhythm Guitar the conditions are not guite so
exacting as regards extremes of frequency range but a high efficiency over the middle range is
essential. We find that a copper voice coil and a single cone give the best results and these are
the features of our 12in. and 15in. speakers, Models 122/17 and 152/17.

PRICES POST FREE I2in. Model 122/17 — £11.17.6. i5in. Model 152/17 — £16.16.0.

I1S5in. Model 152/17A — £17.17.0.

SERVICE Al our heavy duty speakers are fitted with multi-strand tinsel flexible leads to
the most stringent Post Office specification to give very long life and all speakers are guaranteed
for 12 months. We will be pleased to supply full specifications on request.

Manufacturers’ enquiries direct to:—

FANE ACOUSTICS LIMITED

HICK LANE BATLEY YORKSHIRE

If in difficulty, customers other than trade may purchase from us direct where
at present there is no local stockist.

Sole Distributors to the wholesale and retail trade:—

LEEDS 12

The
AMATEUR RADIO
HANDBOOK

oy/’/aﬂé

COMPACT HIGH EFFICIENCY TUNERS
—FOR ALL RX’s AND TX's!

A range of special units will “match anything to
anything!” Peak up your R.F. performance by

General purpose tuner for

transmittin
+ 16 P/Pg. 10/-

*Type I.
receiving and

Third Edition

Contents include Fundamentals, Valves, Semi-
conductors, H.F. Receivers, V.H.F./U.H.F. Re-
ceivers, H.F. Transmitters, V.H.F./U.H.F, Trans-
mitters, Keying and Break-in, Modulation, Single
Sideband, ¥Frequency Modulation, Propagation,
H.F. Aerials. V.H.F. Aerials, Noise, Mobile
Equipment, Power Supplies, Interference, Measure-

*T 2. Medi f . A 3 .
,e{e",s,ng',|,:p'e“;{(', t;,;:,,,‘.”":s‘/" ments, Otpl:zra[t{uégGTle;chnlgué and lslt)at:on Layout,
H.F. range + 2/- P/P. - e R.5.G.B. an eneral Data.
Type 3. H.F. band tuner for receving
i —a MUST for the serious short wave Bound in maroon linson buckram - - 544 pages
- R I.I4'6 tPo/P.'iO s 700 diagrams and 100 half-tonces
+ b s -
= 39/6
- *Type 4. As type ! but with built-in PRICE 34/- (Postage and packing 2/6)
szzlees var. capamolr,-6 Pf/?,r |5/_ ($5.50 post paid U.S.A. and Canada)
receiving.
T 5. As t b ith built-i . .
ser’.Zf vars Yc:;acnol.:-[ “for ;0: " Obtainable from leading booksellers or
transmitting. -+ 21 P{P. I"
* These Units are illustrated (Dept. P.W.2)
Only the PRICE | PARTRIDGE . . 0
is low ! ELECTRONICS RADIO SOC[ETY OF

LTD.

|
|
Séw mp { 7 Sowell Street,

I 8 dstai K
AL DETANLS | rivceass ™
Use the RF40 Field In;iicator/phone

Lo o o e e o o o e e

T

]

]

]

]

]

I

]

I

I

l many ‘S’ points
I .

]

| ey
| (B,
I

]

I

]

I

I

I

I

|

|

I

|

|

monitor, 6916, post free

GREAT BRITAIN

28 Little Russell Street, London, W.C.1
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e L1TC1 and
$=] Vipnt
-] R12
A (see’
[ b e teXt)
a0 c g TC3
N Osc RIS
wow S coll 472
S| Z
TCE TC5

Wiring details of St

Ferrite aerial
335 rod aer

PRACTICAL WIRELESS

Sia S1b
) )

m R10 1k
CZ",Q‘ 35 RES 2060pF. [
, 47K P!
G&"&éz s

J__EF91 base (B7G)

v4
EEN

WC3 a7pF
Ell

A

PARY
# TC3 | e
00 Q«OF
f 200 T
TC2
Tl 260 > c9 >
agg pF 2z 150pF| VR
b MQ
T

Fig. la (above): The superhet circuit.

receiver,

ig. Ib (right): The power supply circuit for the superhet

COMPONENTS LIST
SWITCH-TUNED SUPERHET (Fig. 1)

Resistors:

RI 47k Q R8
R2 27k Q2 R9
R3 270Q RI10
R4 47k RI1
RS 47k RI2
Ré6 270Q RI3
R7 IMQ

VRi IMQ potentiometer
Capacitors:

Ci 0-1uF paper

c2 I pF silver mica

C3 47pF ceramic

C4  47pF ceramic

CS 470pF silver mica

Cé6  0-IuF paper

C7  0-1uF paper

(@] 100pF silver mica

C9 150pF silver mica

CI10  0-OluF paper

CHl * 2,000pF paper

Cli2  50uF electrolytic 50V

g:i g%}‘::}electrolytic 300V

47kQ
1500 $W
1kQ
10002 2W
47kQ
47K

All 109, +W unless otherwise stated

TCIl,4 200 + 200pF double trimmer
TC2,5 200 + 200pF double trimmer
TC3,6 200 + 200pF double trimmer
Inductors:
Ferrite rod aerial, with m.w. winding

Li

L2
L3

TI, 2
T3

T4

St
S2
LPI
MR1
VI-5

(Tel

etron)

Oscillator coil, m.w. (Weymouth HO3)
Smoothing choke 10-20H 80mA
Transformers:
I.F. transformer, 465 kc/s
Pentode output transformer, 3Q2
secondary

Mains transformer.
60mA; 6-3V [-5A
4-pole, 3-way wafer switch

Toggle switch, d.p.s.t.

6-3V 0-5A pilot lamp

EF9

Secondaries: 0-250V

Metal rectifier 250V 75mA
|

www americanradiohistorv com

Volurme

HI+ L3
X
ST
i d
W 1
—— i i
Ci4 1]
32pF 52/:: Ill|I
onfott i AS
switch ||
e H
™S "
. "
% Pilot light W
Lpy 63V -
15A
ZA Heaters

the centre spigot of each valveholder. For earthing
large components, the writer found it convenient
to run a “busbar” of 18s.w.g. tinned copper wire
between two tags along the length of the chassis.
The by-pass capacitors can then be lined up quite
neatly, as can be seen. The screen and anode
resistors should be soldered next, as close as
possible to the tags on the valveholders.

Now mount the oscillator coil as close to the
tags of V1 valveholder as it will go. Carefully
solder the components associated with the oscilla-
tor circuit. Don’t overheat the solder tags on the
oscillator coil otherwise the polystyrene former
will melt. Finally, run the h.t.+ line.

The next problem is to mount the ferrite rod
and the three double trimmers. All these compo-
nents are on top of the chassis and must be
immediately above the station switch and oscillator
coil. On the chassis illustrated, the trimmers are
along one end. It may be considered more con-
venient to have them along the back of the chassis
so that they can be adjusted while the set is in its
cabinet.

The ferrite rod is secured to a strip of insulating
material (such as Perspex or Paxolin), and this, in
turn, is mounted on a simple bracket made from a
strip of aluminium. Wiring of the rod, trimmers
and switch, should now be carried out as shown.

Finally, connect the pilot light, speaker lead,
speaker and mains lead—but do not plug in vet
(see Testing and Alignment). The speaker frame,
one side of the speech cnil and the speaker trans-
former clamp should all be connected to chassis.
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Testing and Alignment

Before plugging in, test between the positive
terminal of C14 and chassis with an ohmmcter set
to a high resistance range. The needle should give
a kick as the capacitor charges and then sink back
to infinity (or at least 2m&). If the needle
swings over to zero and stops there, there is a
short on the h.t.+ line and the wiring should be
carefully checked to find the fault. If all is well,
however, plug in the mains lead and switch on. The
pilot light and valveheaters should light up.

Set meter to 300V d.c. range and again apply it
betwen the positive tag of Cl4 and chassis. The
h.t. line voltage should be between 220 and 250V.

PRACTICAL WIRELESS

February, 1964

This is not critical but if much above 250V,
increase the value of R11. If all is well, proceed
with the alignment, which is given bclow in
numbered steps:

1 Switch on and allow set to warm up. Unscrew
all trimmers. Set volume control three-quarters
towards full volume. Set Sl to position 1.

2 Temporarily attach about a yard of wire to act
as a “throw-out” aerial to the “hot” tag of
TCI.

3 Using a screwdriver of insulating material (a
piece of ebonite or Tufnol rod filed to a screw-
driver point is ideal), slowly screw in TC4 until
the Light Programme is heard faintly.

mounting
bracket

All valves are EF91's
type B7G

Malins voltage
adjustment

Mains
transformer

y

/ Electrolytic
smoothing
capacitors mi

switch

Volume
control

Station
switch

T I

primary
3

©

Metal
rectifier

—q MR1

U U

@‘%— leads to

T4 secondaries

= [= = =]
$2 For leads VR1
PSR toT4

For leads to T3

For leads /'@
to trimmers

TC1 toTCS

L2

Osc colt

c10

nd R10,C1

Fig. 3: An underchassis view of the receiver.
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< NOW! ANOTHER PURCHASE of the year's keenest
TAPE RECORDER BARGAIN!

A 24 gne. Tape Recorder offered at
the hargain price of only 15 gns. plus
10/- carr. Supplied in 3 Units already
wired and tested. A modern Circuit
tor quality recording from Mtke, Uram
or Radio, using latest B.S.R. Twin
Track Monardeck Type TD2. Maxic-eye
recording Indicator. Ext. spkr., switch
super-impose  and  straight-through
amplifier facilities, etc.

Valve line up EF86, ECL82,
EZ80 and Siltcon Diode.

> 2 tone Cabinet and 8 x 5 Speaker £3 10 0

Size 14" x 104” x 74~
£5.12.6

Wired Amplifier complete with 4-Valveu,
front Panel, Knobs
BS.R. Monardeck Type T.D:2 i;’gg
Lead Plugs etc. Ve
COMPLETE KIT comprising alﬁ)nvl: 15 gns.

Leaﬂot circnita. instructions, 2/- post frec.
YOOV

>

N
A A A A a el e e ey

OO AAAA A A
'

A B

EM84, <

O
A

+ 5/- Carr.

N
aaani

+ 3/6 Carr.
+ 4/6 Carr.

O A B AN A A A A A
7

\A A A%

+ 2/- Carr.
+ 10/- Carr.

\

AL

O,

<

NEW BRITISH REGORDING TAPE

Famous Manufacturer. Bulk purchase, genuine recommended Tape Bargain.
Unconditional tiuaruntee, Filted Leader & sStop 1'oils (except 3in.).

Standard (VU base) Long Play (P.V.C. base) D’ble Play (Mylar base)
Rin. 150it.  3/9 25t 4/9 s00f,.  8/6
Sin. 800t 11/8 1t 15/- 120081, 25/~
R0, 14/6 ]"ﬂl)n 17/8 1800ft. 32/8
12008t 17/8 1R00Ft. 2216 2400t 42/8

Post and Packing—3in. Reels. 6d. FEach additional Reel, 3d.
4in. lo Tin. Reels 1)-. Each additional Reel, 6d.

EMPTY TAPE REELS (Plastic): 3in. 1/3, 4in. 2/-, 5in. 2/, 51in. 2/, 7in. 2/3.
PLASTIC REEL CONTAINERS (Casettes): 3in. 1/3, 5in. 1/9, 53in. 2/-, 7in. 2/3.

FM TUNER UNITS.

Condensers—silver Mica. All values JASON

2pF to 1,000pk, 8d. each. Ditto, Designer-approved kite of parta.
Ceramice gd. Tub. 450V T.C.(" MT1, 5 gns. 4 valves, 20/-.
I and 0. FMT2. £7. 5 valvee, 35/-. JTV

MERCURY 10 gns. JTV2 £13.19.6.
4 valves. 28/, NEW JASON FM
HANDBOOK, 2/6. 48 hr. Align-
ment Hervices, /6. P. & P. 2/,

TRIMMERS. Ceramic (Compression
Type)}—30pF, 50pF, 70pF, 8d; 100pF,
150pF, 1/3; 250pF, 1/8; 600pF, 1/9,
PHILIPS. Bee Hive Type (conc. air
spaced)—2-8pF, 1/-: 3-30pF, 1/

9d. 0 0.1/500V., 1/-. 0.25 Hun!s
6. C.Ce 19, eto. etc Close
—10'7.‘ 5pF-500p17 8d.
1/- 19 2pF-100pF.
8d. 100pF- 500pl“ 11d. 575pF,
5.000pF, 1/8. Resistors—Full
Range 10 ohms-10 meg. ohms 20°,
¢ and }W, 3d., JW, 5d. (Midget
type modern rating) 1W, 8d., W,
8d. Hi-Stab. 5% 1W, } W, 6d. (100
ohms-1 meg). Other values 9d.
1% +W. 1/6, etc.. ete.

17 dia., 8d. eac| 1 ©

Brown or Ivory nh (vold Centre,
17 dia., 10d. each; 137, 1/3 each.
LARGE SELEUTION AVATLARLE.
METAL RECTIFIERS. STC Types—
RMIi. 4/9; RM2, 5/8; RM3i, 7/8;
RM4, 16/-; RM5, 21/-; RM4B, 17/6

TUB-ELECTROLYTICS-CAN
25/26v. 50/12v. 1/9; 8+8/450v. 4/6;
50/50v. 100/126v, 2/-; 32 +32/275v. 4/6
8/450v. 4/350v. 2/3; 50/50/350v. 6/6
16+ 16/450v. 5/6; 60/250/275v. 12/6
32+32/450v. 6/6; 100 -+ 200/275v. 12/6

Volume Controls—5K-2 Meg. chms,
din. Spindles.  Morganite Midget
Type liin. diam. tuar. 1 year.
LOG or LIN ratios less Sw. 3/-.
DP. 8w. 4/8. Twin #tereo less Hw.
6/8. DI. 8w. 8/-. Specials {o order.

SPECIAL BARGAIN

t+ Meg. VOL. Controls DP. 8w.
1 fatted apindle. Famous Mfrs.
4 for 10{-, post free.

RECORD PLAYER
CABINETS 59/6 carr. & Ins. 5/~

Contemporary style, rexlne covered cabinet
in two-tone maroon and cream. Bize 1537 x
1437 x 84", fitted with all accessories including
baffle board and Vinair fret. 8pace available
for all modern amplitiers and auto-changers
ete. Uncut record player mounting
board 1417 x 121" supplied.

2-VALVE 2 WATT AMPLIFIER,
EZR0 and Twin stage ECL82 with
vol, and neg. feedback tone control.
L00/250V with knobs, ete., ready
wired to it above cabinet. £2,17.6.
P, & P.1/6. 7" x 4” 8peaker and trans.,
22/-. P. & P. 2/-.

COMPLETE R/PLAYER KIT. As ill
inc. BSR UAl4 Unit, New Bargain
Price Now Only £11.10.0. 7/6 carr.
Double wound mains Ttr, no live chassis!

MULLARD *3-3"” HI-FI AMP-
LIFIER. 3 VALVES3 WATT

3 obm and 15 ohm Output.
A really tres-clags Amplifier
gwvimg  Hi-Fi quality at a
reascnable cost, Mullard'a
latest circuit. Valve line up:
E¥86, KLR4, EZRL. Extra BT
and L1 available for Tuner
Unit addition. This is the
ideal companion Amplifier for
FM nuner units.

TEFTINICAL BPECIFICATION—
Freq. Response: 4 or — 1 dB 40 c/s-
25 Ke/a, Tone controls: Max. ']‘rel)le Cut
12 dB at 10 Kc/o. Max. Bass Boost 14 dB at R0 u/s. Sensi : 100 Mv
for 3 w. output. Output Power (at 400 ¢/s): 3 w. at 1°; Wlal harmomc
distortion. Hum and Neise Level: At least 70 dB below 3 w.

COMPLETE KIT (incl. valves, all

components wiring diagram and Bronze Escutcheon, Printed Vol.

special quality sectional Outpub nglﬁi'gx“" On-0ff, supplied with
ans-). . Pri .19.8. Carr. each Kit. K

AR e L) (i Recommended Speakers—WB, HY

416, Complete wired and tested. o G itxit oot
. Wired ver O/P socket and ivodmans
8 gns, Wired power O/ I e T

additional emoothing for Tuner
Unit, 10/8 extra. AUDIOM 51 £8.10.0.

DE-LUXE TRANSISTOR
RECORD COMPONENTS
Midget 1.0%.'s—465 Kefa ® .
PLAYER Tﬂ:cm ’ s—465 Ke/s Ium 55
K Osu. Coil M. & LW, 5/9
v Midget Driver Trana 8/9
Midget Ouiput Trans. Push-
Pull—3 ohms GIB
Elect. Condensers ot Typ

1 mfd 50 mid. ea. 1/9, 100 mfd
2/-. 12V
Uondan:ern 150 v,
01 mifd., 2

04 mid. 8d. m:
25 mid., 1_/3; g

working:

0" 208 pF and 176 pF, 8/6
ditto with trimmers, 9/8. J.B.

220pF  and  105pF  conc. slow
t motion 13/6. 365pF single 7/8.
AEoomporating Sub. Min  jin. Dilemin 100 pF.

200pF, 500pi, 7/- each.
FERRITE AERIALS. M &LW.
car aerial coil 9/3.

Midget Vol. Control with edge
control knob, 5 K/ohms, with
switch 4/8; Ditto less switch 3/9.
Speakers: P.M.: 2in. Plessey 75

Auto-8lim unit and Mnllard Iatest
3 w. amplifier (ECL 85 and EZ 8&0),
vol., bass and treble controls, with
8" x 57 10,000 line speaker.

Contemnporary styled 2-tone cabinet,
charcoal-grey and  off-white with

matchmg blue relief. Bize 174* x 16”

ohms 15/8, 2}in. Continental 8
RIT ohme, 13/6. 7 x 4in. Pleasey 35
?%P}z‘ff?m . £13.19.6 |chme 2376,

Cat. & Const. details 2/8 (free with kit), [Eor  Plue  Phones —Min. o
ine 3it. §
BARGAINS — 4-SP. PLAYER UNITS | 15" Coici! “Wigh Imp., 8-, Tow
Smgle Players Imp., 7/6.
*tere"l‘;‘g*s"ﬁq, - Brand  New. Mirs. lst grade.
)<, o 00 1 0044 & 2 0C45, 15/6. 1 OC81D
%3;{;-6;1?;3" & 2 OC81, 15/6. Al above and
EOGA 0AS8I, 82/8. Post Free.

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve line-np ECC85. ECHS81, EF89,
EABC80, EL84, EM81, EZ80.
Three Waveband and Switched Gram
nosmons Med. 200-550 m. lLong
00 m. VHF/FM 88-95 Muis.
Philips Continental Tuning lInsert with
permeability tuning on FM and com-
bined AM/FM [F transformers, 460
Ke/s. and 10.7 Mc/s. Dust core tuning
all coils. Latest circuitry including
AVC and Neg. Feedback. Three watt

output. Sensitivity and reproductton
of a very high standard. Chassis size
13% x 64in. Height 7}in. KEdge illumi-

nated glass dial 114 x |
Vertical pointer. llnnmntal station names.
A.C. 200/250v. operation. Magic-eye tuning.

Aligned and tested ready for use £ I 3 IO 0 Carr. & Ins. 7'6.

Complcte with 4 Knobs—walnut or ivory ta choice. Indmr I~ M acrial 3/8 extra.
3 ohm IM. Speaker only requ:red. R d Quality 8peak 10in,
Elac H/D, 80/-; 134 x 8in. E.M.I. “Fidclity”, 85/-; 12in. R.A, with conc.
Tweeter, 42/6. Carr. 2/6.

Gold on brown background.
Cct. diagram now available.

YGAN FRET (Contem. pat.), 12 x
lin. 2f«; i2 x 18in. 3/s; 12 x Ain.
., cte.

BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick approx.) 13in.
wide. any length cut, 1/84t., 4/- 1d. TINNED COPPER WIRE. 16-22g.
2/6 jib.  FRSIN MULTICORE SOLDER. 60/10 4d per vard. Cartons 2/8 ete.

XPANDED ANODISED METAL.
tHractive gilt fimsh 4 an. % § in.
awnnd mesh 446 sq.ft, Multiplea of
n. cut.  Max. size 4ft. x 3ft., 47/8,
U8 earr.

NAMELLED COPPER WIRE—
b. reels 14g-0g, 2/6; 20g-28g, 3f-;
'g-34g 8/8; 36g-38g, 4/3; 39g-40g,

, cle.

We manufacture all types Radio Mains Transf..
Enquiries invited for Specials,
by return. Send for detailed hargain lists. ;3. stamp.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey.
THO 2188,
2/3; blb. 2/9; 8ib. 3/6.

Chokes, Quality O/P Trans., etc.
Prototypes for amall production runs. Quotatione

Hours: & a.m.-6 p.m., 1 p.m. Wed,
Trnns C.%.0. or C.0.D. Post and Packing up éo § 1b. 9d.; 115, 1/3; 315.
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Frerisc 4o 202
WHARFEDALE
SUPEK 10/RS/DD

The following letter
is typical of many

received praising

the performance of
the new Wharfedale
Super 10/RS/DD
and the Golden
10/RS/DD both of
which have a remark-
ably wide and smooth
response as the response
curve indicatcs.

16 Grant House,

Albion Avenue,

LONDON, S.W.8.
Dear Mr. Briggs.

I feel I must write to you to say how pleased I am with my
converted W10 Spcaker (now a Super 10/RS|DD) which |
received safely on Saturday.

The treble response is a delight 1o hear and even my poor
quality records sound better, no doubt due to the absence of
peaks in the middie and upper register. My pressure unit
tweeter has now been dispensed with as it certainly cannot
compete with the treble in your unit.

Being lucky enough to live within good range of Wrotham,
I was able to put it through tests with various transmissions
including the Proms, and we all have been most impressed—
the bass improvement is also excepiionally good.

Yours sincerely,
Geo. H. Hunter.

impadance 10/15 ohms only. lin. dia. centre pole. Flux
density 16,000 oersteds. Max. input 10 watts rms or 20 watts
peak. Frequency range 30-20,000 c/s. Aluminium voice coil.
Roll surround and double diaphragm. Axial response curve.
Mic. distance 12in. Input 4 v. at 1,000 ¢/s.

[ L.
; P D! A p N .:o
[ vV \
© Vs o
L °
[ ] <
SUPER 10/RS/DD
L] o
- - W0 wo 200 s W 38 s ox ks

PRICES: SUPER 10/RS/DD £10.18.8 including P.T.
GOLDEN 10/RS/DD £7.17.5 including P.T.
Descriptive Leaflet on request

WHARFEDALE WIRELESS W ORKS
JIDLE BRADFORD YORKSHIRE
Grams: ‘Wharfdel' Idle Bradford
Phone: Idle 1235/6
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ADAMIN=
by LITES@LD

‘These new ADAMIN micro
soldering instruments supple~
ment the well-known
LITESOLD models for
special applications and
still further extend our
very comprehensive
range of specialised
soldering equip~
ment,
Bit sizes now
yain. to fin.

A POPULAR ADAMIN
MAINS MODEL

The CIOL (shown on bench stand) s
probably the smallest mains voltage
model in the world. Bit dia. 3/32in,
length T7in, weight foz. (less flex).
Heats in 30 secs.

Brochure No. S10 sent free on request,

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD

28 Sydenham Road, Croydon, Surrey
Phone: CROydon B8589 Grams: Litesold Croydom

FAMOUS FOR THIRTY YEARS for
SHORT-WAVE EQUIPMENT of QUALITY

H.A.C. SHORT-WAVE KITS

H.A.C. wers the criginal suppllers of Sbhart Wave Receiver Kits
for the amatewr coustrngtor, Over 10,000 satisfied custubiers—
including Techuioal Unileyes, Hospitals, Pablic Bchoolk, b ains, ete.

NEW 1964 RANGE NOW READY

ONE-VALVE MODEL “CX”—

COMPLETE KIT PRIGE 34/6
Customers my: “Definitely the beet one valve B.W. kit avaliable
st any price.” This kit containe all genuine Bhort-Wave com-
ponents, a drilied chaasis, accessories and full instructions.
Ready to assemble and of course as ali our producta, tully
goaranteed. 11 LL RANGE of other kits still availabie Including
the famous model ‘K°, I'rice 77/,

Refore ordering call and inapect a demonstration receiver or
send for & descriptive catalogue and order form to:—

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 Old Bond St., London W.1.
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4 If nothing is heard even when TC4 is screwed
all the way from “fully out™ to “fully in>,
give TCI one turn clockwise and repeat 3.

5 As soon as the Light Programme is heard,
remove the temporary wire aerial and adjust
TC4, then TC1 for maximum signal, if necessary
swinging the set round to orientate the ferrite
rod towards the transmitter.
Switch S1 to position 2. Slowly screw in trimmer
TCS until the Home Service is heard.
Adjust TCS then TC2 for maximum signal.
Switch S1 to position 3. Slowly screw in trimmer
TC6 until the Third Programme is heard.
Adjust TC6 then TC3 for maximum signal.
Note that the Light Programme on 247 metres
is not receivable in some localities. In these areas
the long wave (1,500 metres) station must be
brought in. This can be done by using a dual wave
ferrite rod and an extra oscillator coil. The wiring
modifications are shown in Fig. 4. the same
principles in setting up apply.

O oo~ O

Cabinet

The cabinet will, of course, depend largely on
the shape and size of the chassis. The writer con-
verted an old table receiver cabinet in somewhat
crude fashion, see picture.

If the set is to do service in the Kkitchen it is
usually possible to find a small space in a cup-
board and build the set into that. Or a simply
constructed cabinet made from S5-ply, carefully
painted or covered with plastic material, often
gives a surprisingly professional-like finish.

EF91 Push-pull Gramophone Ambplifier

The circuit shown in Fig. 5 uses four EF91
valves and gives good volume and quality from a
crystal pick-up. It is. of course, not in the hi-fi
class, but it is ideal for “ pop ™ records and gives
reproduction well up to the standard of most
“pop boxes . A simple top-cut tone control helps
to get rid of surface noise on old records.

The Circuit Stage by Stage

The signal from the pick-up is fed through
screened cable to the input terminals (these can
conveniently be incorporated in a coaxial socket).
The signal appears across VRI1, which is' the
volume control. The slider of the volume control
is connected directly to the grid of V1 which acts
as a voltage amplifier. VR2 and C1 together form
a simple tone control.

R2 and C4 provide automatic bias for V1, and
R1 is the screen feed resistor. C5 forms the
counling between V1 and V2.

V2, strapped as a triode, is the phase-splitter.
The anode load is split between R7 and R6. R6
being in the cathode line, and two equal signals
but 180° out of phase appear, one at the “ bottom ”
end of R7, the other at the “top™ end of R6.
These out-of-phase signals are fed via the coupling
capacitors C7 and- C8 to the control grids of V3
and V4.

The anodes of V3 and V4 are fed via the centre-
tapped primary of T1, which is a push-pull output
transformer.

The power pack shown for the switched superhet
is quite suitable for this amplifier.

PRACTICAL WIRELESS

COMPONENTS LIST

Additional Parts for L.W. Operation
(Fig. 4)

Cb5a  47pF silver mica
TC3a |00pF ceramic
TCéa |00pF ceramic

Lia Ferrite rod aerial, with lL.w. and m.w.
windings .

L2a  Oscillator coil, l.w. (Weymouth HOI)

S3 3-pole, 2-way wafer switch

st1b To vagrid
TC3a
© ¢ &1 100pF

7-
TC2 TC3

" %‘ (@

- Il
From V2 grid Ilcy
ste s1d
o [+]
; =
TC4 15| 16

W//’ - (b)

- Fig. 4: The circuit modifications necessary to incorporate

long waves.

Amplifier Construction

A chassis as small as 8in. x 10in. x 2in. should
comfortably accommodate all components. Note
that if the mains transformer is mounted on the
same chassis as the choke and/or the output trans-
former, then the cores should be orientated at right
angles to one another or separated by a metal
screen (or screened by mounting one item under
the chassis and another on top).

All earth connections should be made to an
earth bus bar of thick copper wire (not less than
18s.w.g.) and this should be connected to chassis
at one point only (the coaxial input socket). Heater
wiring should be by closely twisted flex tucked well
into corners of the chassis. All signal wiring up to
the input to V1 must be in screened cable.

Testing

Test the power supply as for the superhet
receiver then, after allowing the valves to warm up,
turn the volume control up to full volume and
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COMPONENTS LIST
PUSH-PULL AMPLIFIER (Fig. 5)

Capacitors:
C| 2000pF paper
C2 8uF electrolytic 300V

Resistors: C3 8uF electrolytic 300V
Rl 470kQ R7  27kQ2 5% C4 25uF electrolytic 25V
R2 160Q R8 27k 5% CS O-l1uF paper
R3 47kQ R9  470kQ 5% Cé 25uF electrolytic 25V
R4 47kQ R10 470k 5% C7 0-iuF paper
R5 . IMQ Ril 1000 W C8 0-1uF paper
R6 160Q C9 50uF electrolytic 50V
All £109%, iW except where otherwise T1 Push-pull output transformer. 7000Q
stated primary, 3¢ secondary (Radiospares multi-
VRI IMQ carbon potentiometer, log tapped)
YR2 0-5MQ carbon potentiometer, linear vi-4 EF9I
200V to
250v
47k
'._‘ Push—putt
(o) transformes
O°1pF 7000Q: 30

C4

R2
25,7 160Q
i 2%V

Fig. 5: A circuit of a push-pull amplifier using EF9Is.

briefly touch the centre pin of the coaxial socket
with a finger. A loud hum should issue from the
loudspeaker, If this is reduced nearly to zero as
the volume control is operated, and if the
character of the hum is altered by the setting of
the tone control, then all is well and the pick-up
can be connected to the input.

Other Applications

It will be seen from the foregoing what a
splendid little valve the EF91 is. One would be

Z

hard put to it to find an application for which it
could not be used!

The author has made a morse practice oscillator
and a “valve voltmeter ” type of alignment aid
using these valves.

Other uses could be in photo-electric relay cir-
cuits as an amplifier, as a microphone pre-ampli-
fier, or in a pre-amplifying mixer circuit for tape
recorders.

‘The valve has also been used very successfully
in v.h.f. f.m. applications described in  this
magazine,

THE “PRACTICAL WIRELESS” FILM SHOW

The *Practical Wireless” Film Show which is held annually and to which readers of P.W. are invited, Is to

be held, as before, at Caxton Hall, Westminster,

The date and time of the Show, which is arranged in

collaboration with Mullard Limited, is the 3ist January, 1964, at 7.30 p.m.

The programme will appeal to all readers of “Practical Wireless’ and of especial interest will be the illustrated
talk on colour, 625-line and u.h.f. television, which will form the first part of the programme. After a break
for refreshments, the programme will continue with @ film entitled *‘Ultrasonics’’.

Tickets may be obtained free on request from these offices. A stamped addressed envelope must be
enclosed with all applications for tickets.
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HOME CONSTRUCTORS LOOK!
AT THIS OUTSTANDING 1964 RANGE OF

TRANSISTOR RADIOS

=.. THE THE

 SKYROVER SKYROVER

7 TRANSISTOR
PORTABLE De Luxe
RECEIVER | 7 TRANSISTOR PORTABLE

GENERAL SPECIFICATION FOR BOTH MODELS

7 transistor and 2 diode superhet—6 waveband portable receiver, covering the full Medium Waveband (180-576 M) and Short Wave-
band (31-94 M) and in addition 4 separate switched Band Spread Ranges on 13M. 16M. 19M, and 25M/bands—with manual Band Spread
Tuning for accurate Station selection. L.F. frequency 470 Kofs. Qutput 500 MW. 5in. Ceramic Magnet P.M. Speaker, Telescopic
and internal Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory
assembled, wired and tested, The remaining assembly can be completed In under three hours irom our detailed and easy to follow
instructions. Operates on four 1.5V torch batts. (U2 or equivalent).

THE SKYROVER. Individual Details—controls: Waveband THE SKYROVER De Luxe. Tone Control Circuit is incorpoe
Selector, Volume Control with on/off switch. Tuning Control ated with separate Tone Control in addition to Volume t;gg

i o Tuning Controls and Waveband Selector. In sturdy w
with easy to read Dial Scale. Inattractive plastic cabinet, size: cabinet, size: 11} x 6} x 3in, covered in washable material with

10 x 6} x 3Hn., with metal trim and carrying handle. plastic trim and carrying handle. Also Car Aerial socket.
MAY BE BUILT MAY BE BUILT
FOR £10.19.6 For £12.19.6
All Parts Sold Separateiy. All Parts Sold Separately.

Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four U2 batteries 2/8 extra. Four Leak-Proof Batteries

8/4 extra. Add 5/- P. & P. on each set.
AN D REALISTIC 7 De Luxe

A *'De Luxe” version of ths
well proven *‘Realistic 7" is
now available, with the
same specification as the
standard model PLUS a re-
styled superior wood cabi-
net covered in attractive

THE ‘REALISTIC 7

A fully transistorised Portable
Recelver made to the highest
professional standards—is now
available to the home construc-
tor. Comprises 7 Mullard Trans.
0C44, 20C45’s, OC71. OC81D, and
2 0C81's plus QA70 Crystal
Diode. Delivers 350 milliwatt
output to 4in. high flux speaker washable materials, with
—LP. frequency 470 Ke/s.—tully chrome trim and carrying
tunable over medium and long wavebands. All components handle, AND ALSO a full
mounted on single printed circuit board, size 5} x 5¢in. Attrac- vision circular tuning dial
tive two-tone plastic cabinet with carrying handle—size 7x 10 x (externally mounted) to
34n. with easy to read dial and socket for car and aerial, further improve this won-
choice of Red/Grey. Blue/Grey or all Grey. complete with dertul set.

full instructions.
MAYBEBUILT  gg 19 g Al parts sold separately | Only £1.0.0 extra

1134 Battery 3/9 extra.
P. & P. 4/8 extra. (Circult diagram 2/6, free if all parts bought.) P. & P. etc. as Standard Model.

READY BUILT BARGAINS! THE ‘SPRITE’

A ul_liquv Wirecomp offer. The Sprite ts
2 TRANSISTOR POCKET RADIO a SiX transistor suberhet Miniature
COMPLETELY BUILT

Pocket Radio of Commercial Quality—
Ready made as illustrated—complete with personal ear-

simple wiring—enable vou to build it in
only one hour! Fully tunable over Long
coverage—bullt {n 2lin. speaker gives full tone reproduc-
tlon. Works on single PP3 9 v. battery. In attractive rod aerlal. I.F. frequency 470 Kc/s. Tran-
sistors: 3 Philco 2067's, 2 Mullard OC81M,
PRICE COMPLETE Free with the complete R.F. and LF, stages. Driver and Output
ALso 6 TRANSISTOR POCKET RADIO iy stages, ready bullt and mounted on the printed circuit; for final
] ST Hoe i aerial rod. In very attraciive plastic case, size 4 x 2i x ¢in.
um waveband. Built-in 2{in. speaker. In attrac- - -
tive "Blastin Camying cose moater: 1p attrac- MAVBEBUILTForR ~ 79/6  Anparts sold separately
ing case and battery. P. & P. 3/6 extra. (Data and Instructions 2/6 free if all parts
WIRECOMP'S 79/6 P &P, boueht.)
PRICE COMPLETE 2/6

i offered to y»ou in three main pre-
assembled units—which together with
Piece, telescopic aerial. battery and carrying case! Won-
derful value and performance—full medium wavetand and Medium wavebands. Uses Printed cir-
cult and High sensitivity internal ferrite
plastlc case—size only 4 x 2} x 1in. All accessories included
in the price. ; OCB1DM and OA90 diode. 3 inch speaker.
WIRECOMP'S 42/_ Post Works on single PP3 battery. Supplied
assembly you only have to fit the wave-change switch. tuning
FULLY BUILT condenser and drive volume control, earphone socket and
Wonderful performance. Tunable over full med-
Operates on single PP3 9 v. battery, Supplied Real Calf Leather Case, wrist strap and Personal Earphone with
complete with personal earpiece. leather carry- case and battery, 12/6 extra.

378 HARROW ROAD, LONDON, Ws9. OF “PRACTICAL WIRELESS”
TEL: CUNNINGHAM 9530 ;I;Elf{\ﬁllflkl\l"ﬁx 4;!1.139 8/9 5in. Round 32 8/9
Hours of business: 9 a.m. (0 6 p.m. Open all day it o utochangers .. . .o ,£5.19.8
Saturday, Opposite Paddington General [lospital. COLLARO Stadio 'ff:‘pf' I;?I‘i};:} . . .- £10.12.8

Buses 188 and 36 pass the door.
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SOUND EEm

TWO COLOUR e
GLOSSY SLEEVE

CASTLE & CONTRAST FX RECORDS

MFX-1 14 EFFECTS. Police Car - Police launch -
Lion roar - Aircraft - Building falling - Road
drills - Ship’s siren - Storm at Sea - Railway
trains - Central Line Tube Train, etc.

MEX-2 12 EFFECTS. American Police Car
sirens (5) - Car crash - Glass breaking - Foot-
steps (8) - City and Waterloo tube train -
Hammering - Sawing - Applause - etc.

AFX-1 15 WILD ANIMALS. Jungle back-
ground - Lions roaring - Tigers - Elephants -
Puma - Rattlesnake - Alligator - Bell Bird -
Chimps - etc.

TEX-l Il BRITISH RAILWAY TRAINS.
Maln line arrival - departure - Express steam
and Diesel (with whistles) - Goods trains -
Tube Train - Trains over points, etc.

EFX-| ELECTRONIC MUSIC. Two composli-
tions - ‘Cosmos’ and ‘Vortex’ - Electronic
sound effects - space ships, etc. - |5 separate
tracks in all,

COPYRIGHT FREE 45 rpm EP RECORDS

| g'.
EFFECTS .

POST FREE

MFX-3 HORSES & DOMESTIC ANIMALS,
Trotting - Jumping - Galloping - Cows - Cats,
and complete Fox Hunting calls and horns.

HMX-I HAUNTED HOUSE & MYSTERY.
Electronic Mystery Music (2) - Violent Storm
(authentic) - creaking - clocks - shrieks - and
electronic ghost and spook sounds, etc.

MPX-1 MILITARY PARADES & WARFARE
SOUNDS. Guards’ bands - March past -
parade, etc. - Warfare sounds - Low level air
attack - Bombing - Artillery - Machine gun,
rifle and mortar fire, etc.

SPECIAL
LFX-l SOUNDS OF LONDON. A narra-
tive linked record of famous London

Sounds - Bow Bells - the Rlver Thames -
Petticoat Lane - the West End - Big Ben -

St. Paul’s - Fleet Pl'ice II"‘ Post
Free

Street, etc., etc.
All FX separately tracked, Timing on reverse of sleeve.

All Castle records as above (except LFX-1) are now avatlable as pre-recorded tapes. PRICE 18/8 each post free.

Direct Mailing from: E, €., JUDD (Sound Recording) LTD

174 MAYBANK ROAD, SOUTH WOODFORD, LONDON, E.I8

(BUC 9315)

SCOOP f HI-Fl 10-watt AMPLIFIER
® £7.10.0 complete. Carr. 5/6.
Branded Manufacturer’s Model {(cartoned). Very
latest high efficiency valves. Push-puli output.
Separate bass-treble controls, dual input for ‘mike’.
3 or |5 ohm speakers. High sensitivity. Fully

guaranteed.
10in. SPEAKERS by W.B. of

SCOOP ! MANSFIELD.

Our price only 42/-, P.P. I1l0.
SCOOP §f A FIRST-CLASS 2-WAVE
* BAND 6 TRANSISTOR
SUPERHET CHASSIS by world famous manu-
facturer. Fully built, tested, aligned, boxed, guar-
anteed. Our price only £4.4.0, suitable speaker,
35 ohms, 106, A cabinet can be supplied for 22/6

only. Hurry while stocks last. P.P. 2/3.
SCOOP| RECORD PLAYER AMPLI-

¢ FIER. 2 valve A.C. mains, 3 watt
output. Ready built, tested, guaranteed, complete
with valves, output transformer and speaker.
Our price 50/- only. Product of national manu-
facturer. P.P. 176.

“S2in., 850ft.

scoop { BS.R. MONARCH U.A.l4
¢ AUTOCHANGERS. Brand
new and wired for stereo.

Note our price, £5.10.0 only. P.P. 5/6.

SCOOP ! ASHORTWAVE RECEIVER

® Speech and music from all over
the world. Covering 40-100 metres. Conversion
for 10-100 metres if required. This is not a toy but
a receiver fully built, tested and guaranteed.
Our price 62/-; in Kit form, 42/, P.P. 2/3.

SCOOP ! TOP QUALITY RECORD

ING TAPE (Guaranteed).
Our price 10/- only. P.P. Il-.

SCOOP ! HiGH FIDELITY SPEAKER

ENCLOSURES, as advertlsed
elsewhere at £5.5.0; Qur price £4.5.0. Beautifully
polished and veneered. Size 23in. high by Il4in.
deep by 13in. wide. Carr. 7/6.

SCOOP ! PERSONAL RADIO_Built

in Ferrite Rod Aerial. Medium
wave only. Wonderful volume. Size 2} x 34 x 34in.
Fits in the palm of the hand. In kit form only 32/,
complete in every detail. P.P. |19,
SPEAKERS—Remember we can supply any type,
make, or model, our prices 5/- to 50/-.

Please send for lists.

% L.K.

ELECTRONICS %

27 OLD BOND STREET, LONDON, W.1.

The cheapest, the best, the quickest service

If not advertised it is still in stock
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Stmpler Electronic MUS]C

A Guide for the Creative Tape Enthusiast

B S e O a4 ) =

desire to be creative and, with an interest in
sound, music is often the most satisfying out-
let. Our mind perhaps first turns to a musical
instrument, but most instruments are expensive and
require many years of study for complete mastery.

The only other course, then, seems to be elec-
tronic music. Again the big problem is money, and
electronic computers, and the other complex
circuits connected with this form of composition
are not the easiest things to obtain and understand!

Frustrated in this way, the author looked around
for something within the reach of anyone with a
limited budget aud a small amount of talent. The
only equipment necessary would be that which the
ordinary tape recording amateur would possess,
and the method that which even the least experi-
enced person could easily master.

The idea devised is simple, yet can give pleasing
results, even at the first attempt. A signal varying in
frequency within the audio range is recorded in a
continuous stream on to ordinary muagnetic record-
ing tape. The tape is then cut into lengths varying
from about 1 to 5 in., and the pieces thoroughly
mixed. A blank tape is also cut into varying
lengths and kept separate from the recorded tape.

The pieces are then joined together on an
editing block with, say, two recorded pieces and a
blank, five recorded pieces and a blank, the length
and the number of recorded insertions being left
entirely to the whim of the individual.

On the author’s first attempt, when a reasonable
length was composed, it was found to give an
amusingly jig-like tune, and after some substitu-
tion, a pleasant melody was compiled.

A problem that must be solved before any
“ composing ™ can begin is from where to obtain
the varying signal. A signal generator, covering the
whole audio range is the obvious and probably the
most convenient answer, but it is not essential.
The author found that by recording the tuning-in
signal transmitted before the beginning of the day’s
programme on Network Three. several different
frequencies were obtained. But this method limited
the notes to the number of tape speeds, and was
therefore unsatisfactory.

An alternative, using the same transmission was
found. The tape recorder is set to “record” but
left in the ** pause ” position. The take spool is then
turned by hand at varying speeds. As any speed
can be obtained by this method it is found that
when the tape is played back at a constant speed
many varying notes are obtained, and with care
and a little practice any frequency is attainable,

j_ T one time or another most of us have felt the

By Lloyd Brunt

e

The more musically minded may wish to be
more precise and not compose ‘‘ by accident . If
a few basic rules of composition are adhered to,
and the notes sorted into groups by the length and
pitch, a passable piece of music can be easily
compiled. It may even be possible to put together
existing musical works by careful following of the
score, but the author found that even to set out
“ Ba Ba Black Sheep” took a great deal of time
and patience.

It was found that the quickest way to join the
tape was by using *jointing tape ™ and that the
weld joint took much too long to dry for this sort
of editing. Leader-tape was first used between the
notes but was later discarded in preference of
blank tape becauseé of the unnatural pause the
former gave.

It must also be noted that the tape must remain
the same way up unless used on a single track or
twin channel tape recorder as inversion will cause
the note to appear on the lower track and there-
fore disappear upon playback. This inversion
was found to give a pleasing stersophenic effect
on the author’s twin channel recorder but it may
be guarded against by using a tape with the manu-
facturer’s name printed along its length, the inver-
sion of the name indicating that the note is
inverted.

If you are fortunate enough to have two tape
recorders, the edited tape should be re-recorded on
to a continuous length as a tape that is so edited
will not play very smoothly. Two tape recorders
may be used to obtain a rhythm by loading one
with a continuous loop arrangement while adding
the other notes to the other.

This by no means exhausts the possibilities of
this type of recording and these notes are only
intended as a guide; echo, superimposition,
addition of everyday sounds, are just a few of the
numerous extensions which will suggest themselves
to the operator. A person with imagination and
patience could produce some really worth-while
results even with the simplest of equipment. ]

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION (S T &

Every Month

PRACTICAL MOTORIST ... .. .. .. 1/9

Every Month

PRACTICAL HOUSEHOLDER .. ... 1/6
Every Monch
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NEON

is the neon relaxation oscillator. Operation of

this circuit depends upon the charging of a
capacitor via a resistor and its subsequent
discharge via a neon tube which is caused to
“strike ” when the voltage across the capacitor
reaches a certain value.

O NE of the simplest types of oscillator available

The Simplest Circuit

In Fig. 1 we have a neon which will fire at 200V.
Across it is a capacitor Cx. The neon and capacitor
are connected to 200V d.c. through resistor Rx. On
switching the apparatus on, Cx is slowly charged
through Rx until the p.d. across the capacitor
reaches 200V, whereupon the neon will fire and
discharge Cx. Immediately afterwards the
capacitor charges up again and the process is

repeated.

Component Values

The frequency of the pulses is entirely depen-
dent upon the component values used in the
circuit. If. for example, Rx is increased, the
charging time of the capacitor would be delayed
somewhat, and the frequency would be lower. By
using a variable resistor, the frequency may be
varied continuously. A word of warning may not
be out of place here. If Rx is reduced to a mini-
mum of 5k{), the neon may arc across and be
damaged. It is usual, therefore, when using a
variable resistor as Rx, to include a fixed resistor
of not less than 5k in series with the variable
component.

Type of Waveform

The waveform produced can be seen from
Fig. 2. The sloping part of the waveform repre-
sents the capacitor charging and the vertical stroke
is where the neon fires. For obvious reasons this is
called a sawtooth wave. The ideal shape is indica-
ted in Fig. 2(a), but as a capacitor charges exponen-
tially the slope has a distinct curve in it. This can
be seen if the oscillator is used in conjunction with
an oscilloscope.

PRACTICAL WIRELESS®

RELAXATION

A PRACTICAL UNIT COVER-
ING AN AUDIO RANGE OF
500-2000 c/s

.and actual

February, 1964

OSCILLATORS

BY M. J. BUNCE

Power Requirements

The consumption of such an oscillator is small
indeed. 200-250V d.c. at 15-30mA is ample for
such a device. Smoothing is a relatively simple
matter (Fig. 3). Two 2uF electrolytic capacitors
are all that is required, in conjunction with a resis-
tor of 56k} or possibly two 4uF electrolytics with
a 4-7k) resistor. A full-wave rectification system is
not essentia] and if an isolating transformer is used

Fig. I (right): The
simplest circuit for the
oscillator.

Fig. 2 (below): The ideal
waveforms

produced.

Fig. 3 (above): The h.t. supply circuit.

Fig. 4 (below): A practical circuit for the oscillator.
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"L RADIO GLEARANGE LTD. """ ®™

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE

27 TOTTENHAM COURT ROAD, LONDON W.|

ANOTHER SGQOP-
LIMITED QUANTITY ONLY

Don't miss a chance like this!

The “Minigram” Transistorised Record Player

FEAYURES
® Ready-bulit amplifier with four ® A real “FAMILY FAVOURITE"”.
first-grade Mullard transistors, Ideal for Teenagers.

®
® Plays 45 R.P.M. pop records. ® For use ANYWHERE.
@ Built-in automatic stop. @ Hours of amusement for the
@ Lightweizht and portable, younger members of the family.
@ lnstruction leatlet supphied. @® Assemble one of these amazing
@ Crystal pick-up with expendable Flayers tn less than 30 minutes;
stylus. supplied in 3 complete units with
® Operates froma9Vbattery(3/9ext.) anly 10 connecticns to make.
. ® Available in two colours--cream/ Approximate dimensions 9x8x4in.
red or cream/biue.
A Motor and pick-up deck..........c8 P. & Py 39[6 ONLY 7 9 6
Ready-bullt 4-transistor amplifier, complete the complete
B with volume control and L’'speaker (2/- P.&P.) 35 I' (plus 5/P P pc X
c Portable two-tone case with handle. and 5/_ or any unit -oJ
expanded metal fret, (2/6 P, & P.) separately.

Loudspeaker Bargains Still Available

Enormpus purchases of Brand New and Guaranteed Plessey loudspeakers enable us (o offee these unlte al THE LOWEST

PRICES EVER! Don't miss this golden apporiunity to obtain a flirst-grade Delmanent-naznet LOUDSPEAKER off the

production line at 1,4 \ HE \lA\UI-‘ ACTURER®S COST! Read ¢ br ed list below and choose just the

right speaher for the 1o RE TUE PRIVES ANYWIHERE! ST—STOCKS CUHANGING RAPIDLY.
aCIlhDULh uFr LOUD&I‘LARPKS AVAILABLE

Limmetsr  Gauss Imped. Diameter  @avas Imped. | Diameter  Gauss Imped. Diameter  Gauss Imped.
tninches  inlines  invhms  Price | winches  tnlines énokme Prios | ininches  inlines  inoAms Price | ininches  inlines b okms Price
% 7000 B0 8/ k1] 9L00 50  10/¢ 4 9500 35 1178 5 8500 3 9/8
P73 7000 35 8/6 4 BUGO 3 8/- 5 8OO 3 8/- 5 Po0¢ 3 10/8
S 7000 50 8/8 4 7000 3 8/8 5 GUH0 5 8/- 5 $600 5 10/8
o 7000 L1 8/= 4 7000 25 11/8 5 7000 3 8/8 3 10000 3 11/8
3% 860U(E.M, 1. )s 8/6 4 8000 8% 10/8 5 7000 5 8/ 6} 7000 3 11
8 000 8/ 4 7000 38 14- 5 7600 3 9/~ o4 8500 3 1ye
Elliptieal  Gauss Imped. Rlliptical  Gauss Imped. Ellipticel  Qauss Imped. Blliptical  Gauss Imped.
Sise érilines  inowAma  Price Size énlinee inohms Price Size inlines  énohms Price Hiza tnlinse imohms Prics
5 x 3 6000 3 7/8 6 x 3 ey 25 11- 7 x 34 9500 3 10/8 8 x 2§ 8500 5 9/
5 x 3 Tuou 3 8/ 6 x4 6000 3 814 7 x4 7000 3 10/- 8 x 9500 s 10/-
b x 3 vuny 3 8/8 6 x 4 7000 3 9/- 7 x4 #5300 4 10/6 8 x 24 9500 4 10/~
5 x3 6000 2 0/6 6 x 4 550U 3 9/8 8 x 2 6000 3 B/6 8 x 2} 9500 & 10/-
6 x38 7000 25 10/ 6 x4 9500 3 10/- 8 x 28 Tuww 5 9/- x5 6009 3 8¢

ALLOW 2/- each Bpeaker for postage and packing, and please specify the exact requirementa—the nearest avallable will he sent.

OVER 50,000 SOLD AND STILL THE DEMAND
CONTINUES FOR OUR “HEAVENLY TWINS”

Aak for a demoustration in | The best and I(?In)loe of a dozen stations
the shoup. easiest transistor 1 in daylight ...

build-yourselt
“cAPRI” l sets available.
- 1] 1"
Sensitive | 1 . | THE “CONTESSA
Super;’selectlve ! 1 S;ndg.{,?‘.;,. 1
uper or S “QUEEN OF T o
Speaker | l PARTS LIST l ad S AL
NOW ONLY
79/6 | s First Grade 1 ONLY ‘9.'9.6
2/~ P. & Pkg.) Nransiator (3/6 p. & pkg.)
E:';fkiﬁ\\s"'"i.d I lmt:mf(g;'?‘::“ e T e (B v
et ) an all components S P &
Droltwich LW l BRASD NEW I 2 WAVEBAND SUPERIET
Size 44 x 21 x 1Hn l nd l (‘nnnrucuon manual 2/I8 Post
Con:crucclonm data 1/9 Post free. GUAR A\Tl ED e,

Inck price 1 ] i batte (plue 3/8
sad Tnsiriilon ool Somplse " evers kel °°"TE‘°’§A S R
A ARTS 8 8 ON 3 teery lus 2/~

BUILD-AS-YOU-BUY SCHEME GAPRI ‘2/?3 eit:a. 79I6 (Pp ‘.l: Py

SELECTED BARGAINS

Beaumrullv geared AM/FM 2 Ganf Condensers, 4/6: AM/FM IFT's 465 kc/s and 10.7 Me/s, 4/6 palr: Magnavox Crystal Tape Recorder

kes. 12/6: Double-tuned Translstor ferrox IF1's Q120, 470 Kke/s, 5/6 pair: transistor sub min 7 mm cotl set (4) 4/8. the set: Pléssey-
Bra)'head turret. tuners 34/38 Mc/s valved 8/8 each; 3 watt Stereo Amplifiers, cumplebe ready to switch on 79/6: Sentercell rectifiers
RJ 2D-D3-2-1Y, 2/8 each. DIODES—OAT0, OAT9, OA90, CG46H. GD10, 2/- each

ANSISTORS: 8et of 8 (RF and LF) including 1 watt matched pair, heat sink and diode, 13/8 the set: OC45 4/6. P‘(AIOI 3/9, AF116
4/8. Submin. Germanium diode 1/3. M.1 diode @d. each. Silicon divdes, 200 p.1.v., 200 mA, 1/- each, 400 p.i.v. 300 mA., 2/ e
Please send STAMPED and ADDRESSED envelope with any enquity. We regret no catalogues—our stocks move tob qulcklyl Kindly
make provisfon for additional posnage and packing charges to avold delay. Terms: Cash With Order or C.O.D. on Orders over 16/~
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT

ROD AERIAL—RA2W

6in. long, 3 in. diameter, connections to tags

on Coils. For 208pF tuning cupucﬂy Complete

with Car Aerial Coil ... 12/6
OSCILLATOR COIL—PSO/IAC

M.W. covered with ]76pF tunmg cupucuty, L.W.

by extra padder ... . 5/4
|.F. TRANSFORMERS
Ist and 2nd Stage—P50/2CC ... 5/17
(2 requ;red)
3rd Stage—PS50/3CC ... 6/-
DRIVER TRANSFORMER—LFDT4 9/6
OUTPUT TRANSFORMER—OPTI ... 1o/6 L.
PRINTED CIRCUIT—PCAL ved 9/6 i . . bt

In response to many requests we have redesigned the output stages to give 500 mW and to enable
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leaflet available on receipt of stamp.

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 2/-
TRANSISTOR AF. AMPLIFIER TYPE A.F.1—LOW IMPEDANCE INPUT 3- TRANSISTOR 500 mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 63/6

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

H o U S | N G AMATEUR RADIO COMMUNICATION IS OUR BUSINESS!
HAMMARLUND teading
7 Short Wave Receiver manufacturers in the U.S.A,
H I - F I c . now make available their latest range through
. i . K.w. ELECTRONICS ...
This is one of a wide range of furniture for ... presenting the HAMMARLUND HQI00A
every hi-fi purpose—speakers, equipment,
tapes and records. Soundly designed, superbly
finished, sensibly priced. Send for illustrated
catalogue and name of local stockist.
One of the Record Housing range of 25 models

General coverage 540
Ke/se30 Me/s in four
bands. Band-spread faci-
lities for amateur and
other  bands. BKFO,
Noise Limiter, “Q” Mul-
tiplier, 10 tubes, Provi-
gion for phones and
loudspeaker (3 ohms)
Complete with "
Meter £80 (clock extra
if required).

Other Models in Stock:
HQ145% General Coverage and Band Spread, 11 tube double

conversion superhet . £110
HQ180 General Coverage and Band Bpread 18 tube tnp]e
conversion superhet £170

HQI10A Amsteur bands only, 12 tube double conversion superhet £100
HQI70A Amateur bands only, 17 tube triple conversion superhet.. £140

HXS Amateur bands, 8.8.B. transmitter. 150 watts P.E.P.
erystal filter. Voice control, seli-contained power supply 8176

Lowline Five: 36 gns.

The World at your fingertips
WRITE FOR DETAILS TODAY — EASY TERMS AVAILABLE

RECORDYLLILILAY K.W.ELECTRONICS Ltd.

(Dept. P.W.2), Brook Road, London N22. | HEATH STREET, DARTFORD, KENT
Telephone: BOWes Park 7487/8 Tel: Dartford 25574, 21919. Cables: KAYDUBLEW, Dartford
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COMPONENTS LIST
RI - 5.6k € 3wW
R2 5k (13w
50k £ wire-wound potentiometer
Cl 2uF efectrolytic 250V
C2  2uF efectrolytic 250V
C3  1000pF ceramic 600V
Ti  Interstage transformer | : |
SI Toggle switch s.p.s.t.
Rectifier 250V 50mA

VI Neon tube 200V

_ in series with the negative lead as shown in Fig. 4,
*no mains transformer is necessary.

Uses of Neon Oscillators

Neon oscillators may he found in old television
sets. operating the timebases, Under these circum-
stances the lower portion of the waveform only is
used to avoid distortion due to its exponential
nature. In recent models gas-filled or * thyratron ™
triodes have been used instead. They are ideal as

Mounting
(o] (o] [o] bracket
AL.malns ' /
S
On/Oft +
switch _ MR1
o c2
prc
g
L — =
—
[—
==
[ = -
1=
[—
prun c1
—
fr—
L
-l
e -+
7
Neon
o ‘oo € o

Fig. 5: Constructional details of the unit.

general purpose oscillators for testing radio recei-
vers, amplifiers ete. They are of particular interest
to readers possessing oscilloscopes.

A Practical Design

A practical general purpose oscillator which was
built for less than £1. using surplus components
and spares from the *“junk box” will now be
described. This oscillator was designed to operate
at audio frequency in the range 500-2,000c/s.

The whole unit was made on a pane] of 18s.w.g
aluminium measuring 6in. x 4in. In the centre of

PRACTICAL WIRELESS 961

the panel a hole is
drilled for a variable
resistor (50k{).
Above this a s.p.s.t.
toggle  switch is
mounted, and below
the 50k{) variable, a
coaxial socket (used
for TV aerial sock-

ets), is mounted. :

Below the coaxial N

socket. the neon is Frequency
pluced. This serves

also as an indicator
as to whether or not

A/ h Qutput
the unit is operating.

The toggle switch
(S1)  controls  the Indicator
mains input and the ° o %—4
50k variable (VR1) ———————— ]

Fig. 6: The front panel lay-

is a frequency con- -
out of the unit.

trol.

The coaxial socket is for the output and the
wiring is shown in Fig. 5. The underside view of
front panel and mounting brackets are shown in
Fig. 5. To avoid “live ™ output sockets an inter-
stuge transformer with a ratio of 1:1 was used as
shown, .

The output can be checked by connecting a loud-
speaker with output transformer across the coaxial
output socket. When using the oscillator into a
high impedance input (i.e. mike socket on a tape
recorder) always use screened coaxial cable to
avoid hum pick-up. It is advisable to include a
60mA fuse in the negative lead in case the neon or
the capacitor C1 should break down. Note that C3
must be a 600V working component to avoid
leakage losses. [ ]

Practical Circuits for Electric Guitars
—continued from page 942

control ' VR3 must therefore be adjusted with
discretion if an existing guitar amplitier is beine
used.

A Guitar Ambplifier

Since all the tone controlling can be best effected
at the guitar pick-ups, further tone controls are
superfluous.

A combination of the control circuits given in
this article, the tremolo/preamplifier of Fig. 4 and
the power amplifier of Fig. S, will provide a
complete electric guitar amplification system.

The power amplifier employs a Brimar 6BRS
triode-pentode which functions as a first amplifier
and phase splitter. The output stage uses two
EL84’s in ultra-linear push-pull, providing a maxi-
mum undistorted output of 10-12W. For guitar
work this output can be taken up to peaks of 15W
or so without appreciable distortion. The ampli-
fier has negative feedback between the output and
the cathode of VIA and it is most important that
this is included and. of course, in the correct phase.

The output transformer in the original design
was a Radiospares EL84 type which is supplied
with wiring instructions for correct phasing of the
negative feedback. B
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BOOKS REVIEWED

ELECTRONICS EXPERIMENTS AND PROIJECTS
By Len Buckwalter; 128 pages, 53 ins x 82 ins. Price 25s.
ELECTRONICS FOR THE BEGINNER

By J. A. Stanley; 190 pages, 53 ins x 8% ins, Price 25s.
Both published by W. Foulshaw & Co. Ltd.

TTYHESE two interesting American books have
now been published in the U.K. and:each
contains an introductory chapter specially

written for the English reader. This is a_very

sensible idea, since a novice is likely to be mislead
or confused by certain Americanisms, while it is
also most important to draw attention to the
difference in the legal position with regard to the
use of transmitting apparatus in this country as
opposed to the U.S.A. Thus the English reader is
advised not to build the oscillator and simple
transmitter described in these books, but to treat
these particular articles purely as a theoretical
study. However such qualifications hardly diminish
the value of these books to beginners on this side

of the Atlantic. Both authors have adopted a

friendly conversational style, and this helps to

create the right atmosphere between teacher and
pupil.

With the absolute beginmer in mind, it is very
difficult to decide which volume should take
precedence, for each provides in its own particular
way a valuable initiation into the field of
Electronics.

Whereas Electronic Experiments and Projects
sets out to give an understanding of the elementary
principles by means of simple experiments that
can be performed on the table at home,
Electronics for the Beginner deals with the
building of equipment—not so much for finding
out how things work, but rather more for the
enjoyment the completed equipment will provide.
Actually, to be more correct, this latter book
should be entitled “ Radio and Audio for the
Beginner ” because the equipment described is
limited to radio receivers and audio amplifiers.

Electronic Experiments and Projects conducts the
reader through a series of experiments, most being
performed using a piece of perforated hardboard
as a *“breadboard”. Only a small number of
commonly available parts are needed and as all
electrical connections are made by clips the only
tool required is a small screwdriver.

The earljer experiments involve the use of simple
home-made circuit elements of R, C and L. Simple
tests with a crystal diode and a transistor demon-
strate the action of these semiconductor devices.
Then follow a variety of experiments (or perhaps
the term ‘ projects” is here more applicable)
which put into operation the basic ideas. These
devices range from a simple telephone and a radio
receiver to electronic devices for detecting such
quantities as light, moisture and heat. The book
concludes with details of how to make a simple
computer for multiplication and division.

The arrangement of each article follows a stan-
dard pattern with sub sections entitled Preparation.

Setup, Operation, Conclusion and Parts List. Each
experiment is illustrated with a photograph of the
complete breadboard set-up, a layout diagram and
a circuit diagram.

The essentially practical character of Electronics
for the Beginner is indicated by the first Chapter:
this is devoted to tools and soldering. The second
Chapter “ Building a Trap for Radio waves” is
not as one might suppose concerned with a high Q
rejector circuit but deals with the constructon of an
aerial system. Next, a simple crystal receiver Is
fully described so that the reader is very soon
equipped for “listening in ™.

But having wetted his appetite, the beginner is
not allowed to proceed too far on the construc-
tional side before being given some essential basic
information regarding components and symbols
and the art of circuit reading. Then he is better
equipped to continue the exploration of the
remainder of the book, and as his mood and fancy
takes him, may direct his attention to the realms of
world-wide radio or to hi-fi and stereo. The
instructions for building the various equipments
are clearly written, well illustrated and are well-
nigh foolproof. For example, the wiring-up is in
every case detailed wire by wire.—D.D.R.

TRANSISTOR INVERTERS AND CONVERTERS
By Thomas Roddam; published by liiffe Books Ltd.
240 pages, 201 diagrams. Price 42s.
OUBTS that have existed in this reviewer’s
mind concerning the desirability or logic of
giving a fine distinction to the terms
“inverter” and “converter” have not been
entirely dispelled by Mr. Roddam in his excellent
work dealing with transistor circuits for a.c. to
d.c. or d.c. to a.c. conversion.

Why not simply use the term * converter ™ and
qualify it by the adjectival use of “a.c. to d.c.”
or “d.c. to a.c.” as the case may be?

This is not, of course, a criticism that one can
level at the author personally, since he is using
words already generally established in electronic
engineering, but 1 feel this opportunity of drawing
attention to another unfortunate choice of terms
must not be neglected.

The opening chapter of Transistor Inverters
and Converters surveys all the present sources of
electrical power and suggests that the omni-
presence of a.c. is perhaps only transient, since in
the future the distribution of power may be
performed more effectively by d.c. mains circuits.
This prospect, in addition to the existing quite
considerable requirements for operating various
types of apparatus from low-voltage d.c. supplies.
gives a further emphasis to the relevance of this
book. Having assured us of the indispensability
of these devices the author commences his detailed
discussion.

—continued on page 966
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HAWALIAN PORTABLE RECORD
PLAYER

Uses & aulque plek-up
unit, turntable  and
speaker to give amazing
volume and reproduc-
tion without the use of
valyes or transistora.
Battery operated. plays
up to 12in. record at 337/,
or 46 r.p.m.
Separate fine
speed and vol-
ume controls.
45 r.p.w. adap-
tor. Plastic §
cablnet. Fully
waterproof
with carrying
handle and record storage compartment.
Bize 9in. x 3iln. deep. “mght £5 19 6
B>

2 1b. 9 ozs. RICK
TRANS. RADIO TUBULAR SPEAKER

Booster Speaker.

W

Plugs into ear-
piece socket of
most radios and
tape  recorders.
Gives double the
voiume apd a
hi-fl stereo effect
that will amaze vou, size . & P
Approx. 9 x 2iip. I’PICE 25,' 19
s N Bl Sl
s A A A
12 to |50v. YIBRATOR

100mA output, double choke amoothed,
bridge rectifled. Spare vibrator, fuse wire,
battery clips, Indicator bulbs. Absolutely
Brand New in Maker’s cartons. 30, ) & P

BB A DD
v

HOOVER ROTARY TRANSFORMERS

125, Inpat, 500v. out- N

S>>
v

put at 65mA or 6v.
input 250v. output at

RN PR R 1))
AAAA = A "
PORTABLE MAINS SOLDERING
IRON

—d

30 watts. Features removable handle that
covers tip and barrel. Complete Us & P,
with lead wnd plug.  ONLy 12/6

Y

VARIABLE RESISTORS

3.3k wire wound lnear
potentiometer (illustrated).

2/ P& b,

6d.
S0K Pota, 2/ P. &P,
od,

METER TEST KITS
Comuprising insulated leads and test prods,
inanlated croc clips and meter terminal con-
nectors. All contained in plastic hold ail.

9/11 P. &P, ;’r‘o’;;‘l‘e“‘4l11 1% &P.

1j3
SPECIAL OFFER -
CONSTRUCTORS’ PARCEL

Any three trausistors (not Mat Alloy).

Any six Hizhstab resistors (state value req.).
Any four valve holders and ope surprise item,
Plus one portable mains soldering iron.

st 30/= r.osr. s

<

B

A

A

A e
AR AR A AL S AR EAL A

AABEE AL A A

L A A aa ey

<
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This month’s
bargain

S>>0 >d

[aaaaa
SUPERHET RADIO CHASSIS

These weil-made chussin were made for the
Govérnwent for FForces entertainment
with 6K& BK7, 6Q7, 6V6.
Choke smoothing slow-motlon

P-4

tuning, printed scale,
200-550 metres.
BRAND NFW,
ONLY 57/6
Post 5/~
Cabinet  with  8in,
[ enker P.&P,
oo 276 )

oooooooo O
STREAMLINE MICROPHONE

Omni-directional
response (0-10.000
c/s. Output level.
52 dB. Built-in on/off awitch
Provision for conversion to
hand held, eord suspended or
staud roike. Attractive satin
chrowe tinish,

Microphone 35 /- P& P16

Doak Stands 7 /6 P. & P 18
Floor 8tands Available
ool

TRANSISTOR SALE
Mullard GC 44 |
Muliard OC 45
Mullard OC 71 |
\lullard OA ﬂl

diodes, ... .., .. L& 3d.
Trausistor Holder, 3 Pin.  11d. eac & P.3d.
MICRO ALLOY TRANSISTO
Mat 100 | o 79
Mat 101,

Mat 120,
Mat 121 |,

Above MAT’s Postage Paild.
Ferrite Blab Aeriala, suitable for Trammtor
Bt s s B . 3/-P. & P.6d.

Al A Sd
2 A A

HIGH IMPEDANCE PERSONAL
LISTENING EARPIECES

aad

Buitable for ali types of crystal sets and
transiator sets.
Complete with plug. P. & P.6d.

e e On OR OB OO OR RO

LEAD ACID
ACCUMULATORS

{Unspillable)
2 volts 16 A.H. Brand new. Bize
4 x 7 X 2in, 4/11 each, 3 for 12/8,
P. & P, 3/~

B4t

SOHEL-LHELADL LA

CRYSTAL SET
With ear-piece and
headphones.

9/11 P. & P,

1/9

<

<>

\aas

s

&

OB AAA AN B A A
12

%

AA

&
VY VPO

e
4
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TEST SET 252

Rangs 20-88 mc/s in ¢
bands. Vernier tuning.
Optional pulsedoutput
with fiue tuning 5O ¢fs
mainsg operation. Noise
generator. 8trongly
made, with metal
carTy¥ing case. Contains
many valuable components: 9 valves, full wave
rectider unit. 3 crystals. Meter, Malns trans-
formner, numerous switchea, 1 P.& P,
chokes, eondensers etc. 42/6 7i8

<@ A aa aa e

A

HEAYY DUTY RF CHOKES on STAND

Buitable for trapsmitting cireuits,
e 4/11

MOYING COIL HEADPHONES AND MICRO-
PHONES ATTACHED. Sultable for
19 wt Not new P. & P.2/2
Sl

<

THREE IMPORTANT RADIO BOOKS
22 Tested Circuita using Micro Alloy Transis-
tore, 5/6.

Tested Bhort Wave Recelvers using mats, 5/6,
Tested superhet circuit for short wave com-
muaicatlon recelver usiug Mats, 6/6.

WAVEMETER CLASS D No. |

Complete with wooden carrying case. Battery
operatinn. Few only. Price 35/~ plus 3/- P. & P .
A A

A A2 04

PN
o \aassal
COMPONENTS
MINIATURE WIRE WOUND RESISTORS.
80, 600 and 100 0. Idead for use in test meters.
2/11 each
FCULL WAVE HEAVY DUTY METAL RECTI-
FIERS. 2507.-100mA. 6/11 each
SMOOTHING CHOKES. 100mA, IO-QOH resis-
tance 450 ohms. Bturdy metal
4/11 P. &P .2/8
SMOOTHING CONDENSERS, TCC metal
enclosed block condenser, 44, 2§, 1}in. with
terminals. 8mFd, 350v working. Buitable for
¢roas-over units. 3/11P. & P 1/6
MAINS TRANSFORMER. Maine standard
primary 250, 0.250v, 80mA, 6.3v. volts at
4 amps, 5 volts at 2 amps. Both tapped st 4v.
18711 each P. a P.2/6
As above 350, 0.350v. sec. 18/11 P. & P. 2/6
FILAMENT TRANSFORMERS,
¢ primaries. 8.3v. at 3amps. 8/11 P. & P 173
PAXOLIN TAG STRIPS (14 tags). Duuble WAY.
13 each P. & P. 6d.
7 WAY TAG STRIP. 9d, each P. & P. 3d.
PANEL MOUNTING FUSE HOLDERS. Beautl-
tally made, plastic, sturdy construction.
2/11 each P. & P
ELECTROLYTIC CONDENSEBS 0.5m¥Fd. TUO
B500v. working. 1{- each P. & P. 84,
OCTAL MOULDED VALVE HOLDERS, éd.,
d for 1{3. 807 valve holders, 9d., 3 for 2/-.
B7G valve bolders, ceramic moulded with
screening skirt, 8d., 3 for 2/-, P, & P. on each 3d.
CONDENSERS, Variable Condenser solid di-
electric. .0005mFd. 3P & P.od
TRIMMERS. 0.750pF max. 8d. P. & P. 3d.
GONDENSERS 80 mFd electrolytic reverstble

12v. worklin 1/3P. & P. 3d.
1lmFd CONDENSERS 130v. worHug Huitable
a8 suppressors. 1/11 P. & P, vd.
A70pF 10% tolerance, 760 working.

7d. P. & P. 3d.
PP H-HBBd

MORSE KEYS

Morse Key assembly No.
8. Key with hase, cover
and terminals. Cowplete i3
with lead, jack plug, and
connector. m ]
BRAND F. &P,
wvEw 611 43

OPERATORS’ UNITS

A host of valuable components (block eon-
denser, jack plug sock et, etc.).
ovLY 1/11 EacE P &P 1

AAAAAAAAAAAAAAA A Lo A A A A AL A A Bl AN AL A
R AR e naa e on ¢ aaaaa st 22 SRR R eSS N
PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW
TERMS: FREE! FRER!
Cash  with Order. No y
C.0.D. Under £1.10.0. R A RDEES

TRADE BUPPLIED

SONA ELECTRONIC CO (DEPT PW2)
mBRIGGATE HOUSE, 13 ALBION PLACE, LEEDS. TEL: 3470

wWWwWwW americanradiohistorv.com
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“THE CONSTRUCTOR’S PARADISE”

BEAR HUDSON LTD.

63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.12 §ig3s:
Now open at |} |[ERDAN PLACE, FULHAM, LONDON, S.W.6. Phone: FU L 3405

COMPONENTS

- HI-Fl -

BOOKS - SERVICE

24.HOUR MAIL ORDER SERVICE with all gooda Euaranteed.
* FREE POSTAGE on orders over 20/-; add 1/- postage il under.

+ LOWEST PRICES FROM BULK
FACTURING

PURCHASING AND MANU-

“Planet” SUPER X-TAL MIKE

High impedance, Guaranteed. List price 30{-.

Fantastic value. Beautitully made modern styled vrystal
nike in strong plastic housing. With approa. ATt sheathed
cable and miniature jack plug. Response 50 to 13,000 ¢/s.

TSL Mk. Il “STUDIO
SPECIAL” MOVING-COIL

Designed for profes-
sional quality repro-
duction

With improved diaphragm and coil
assembly. Complete with 6tt. cable
and non-slip base, lo elegant **sound-
flow” contoured case. Sensitivity—
1mV per micro-har at 1,000 cla
Completely smooth response from 40

Grey plastic
with plated

metal
to 15,000 ¢fs. Output nupedance—

50K 2. Pattern—spherical lobe

SPECIAL MICROPHONE OFFERS

SPECIAL PRICE

LIST

BERNARDS BOOKS FOR
TRANSISTOR
CONSTRUCTORS

184
18
186

Tested Transistor Cir-
cuits using Moduies. 2I6
Post free
Tested Shortwave 5/_
KReceiver Circuit using
ATs Post free
Tested Buperhet Short- 6/_
wave and Comrmunica-
tion Keceiver Circulta Post free
using MATs.
Send 6d. for full catalogus of Bernords
Books. We stook the Parts You Need

SLIMLINE POCKET
MICRO RECEIVER

So small, you can hide it In
sour hand, yet has fantastic
power and sensitivity. With
case, ali parts and special

earpiece come to0 - .« 49 l6

We supply all Sinclair designs.
——

MAKE YOUR CRYSTAL
P.U. REAL HI-FI WITH
THE TSL CONSTANT
VELOCITY EQUALISER

1 2/6 30/- for the Circuits too!

TSL Mk. 2 THREE CHANNEL MIXER

The most popular low-priced
mizer ever made! Can be
used with any tape recorder.
Complete with colour-coded
plugs, modern controls, Gold 47/6 L
hamumer finished steel case.

HLP.2 CROSSOVER NETWORK
For frequency bass and treble speaker

iystems. Essentdal te perfect hi-f
reproduction.

47/6

BEST OF ALL
BH. “HLFI 14”

AT T
with integrated f""';‘\&j' f

=S

i &
tone cor.ltfrf)ls and @@ -
mix facilities
A real break-through in hi-fl value! This superb amplifier
designed by Dr. W. J, May incorporates valuable features
including two high gain inputs, each with its own vulume
control to permil mixing! Multiple neg. feed-back loops
can be varied. Robust design using quality components
means dependability at all times, Frequency response—
23-25,000 c/s +2dB. Beparate bass and treble cut and
it controls. Output—3 or 15 ohma. With punched
chassis, valves and instructions.

FANTASTIC VALUE AT THE PRICE!

Complete kit of Built and
parts o3 described £7 1 9 6 tested
C C £9.19.6

Orders by post to BEAR HUDSON LTD., Dept. PW.2, 63 Goldhawk Rd., London, W.12

Thie  re-
markable
vew T8L
devel-
opment
enables
quality
almost as
good a8 the
finest  profes-
sional mag-
netic pick-ups to be obtained from
crystal or ceramic types. With it, even
cheap record players become first-class
instruments, With good equipment
results are astonishing. Tdeal for B.B.R.
Collaro, Garrard and Acos, With plugs
for mono or sterec. 3 years® 30/_
guarantee, Ready for use.
Thousands sold. POST FREE

TRANSISTOR OPPORTUNITIES

0C.71—special offer, 8/9; 0C.456, 5/8;
0C.44, 8/-: 0C.189, 8/-. MAT 100 or
120, 7/9; MAT 101 or 121, 8/6; ADT.140
with 506 Mc/s cut-off, 15/-.

40,000 Readers CAN’T BE WRONG!

This is the approximate number of readers who have purchased and use our
catalogue, and the number grows daily. The reasons are not hard to find,

with P.O. for 4/-
Toinclude P. & P.

Order Service.

NAME

but to highlight a few: 200 Pages, over 800
Hlustrations, over 5,000 Components des-
cribed and priced (all except 14 actually in
stock) backed with a By-Return Mail

PLEASE WRITE YOUR NAME AND ADDRESS !N BLOCK CAPITALS

ADDRESS

www americanradiohistorv com
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The Baird Model 286
a.m./f.m. radiogram

v
Seven Watt Record Player

'I‘HE new Encore record player from Pam has

been designed to give better-than-normal
reproduction from a portable record reproducer.
» Its features include a new Monarch BSR-UA.I5
four speed autochanger (taking all sizes of records)
and a crystal pick-up,

. The circuit of the Encore (Model 5206) delivers
an output of 7W through a 6%in. diameter speaker.
Three controls atop the attractive cabinet give

"separate bass, treble and volume control of the
output,

The price of the Encore record player, which is

made by Pam (Radio and Television) Limited, 295
Regent Street, London, W.1.,, is 25 guineas.

Pam’s new 7W record player

e T I,

PRACTICAL WIRELESS 965

Tape Deck

,\ NEW tape deck made by Lorlin Electronic Co.
* % Lid. has recently become availuble in two or
four truck models. The deck employs three motors
and can be operated at three different speeds. It
can accommodate spools up to 7in. in diameter and
when running a tape-controlled brake tensions the
tape evenly from beginning to end of the reel.

Two models of the tape deck (type SB.26) are
availuble. costing 31 and 39 guineas. The manu-
facturers are Lorlin  Electronic Co. Lid., 23
Wardour Street, London, W.1.

A.M./F.M. Radiogram

JAIRD Television Limited have recently intro-
duced a new radiogram, the model 286. The
receiver on this model tunes over the whole of the
medium waveband and to the Light Programme on
fong waves. F.M. transmissions are
received from 88 to 100Mc/s.

The gram unit incorporates a four-
speed autochange record deck which pro-
vides good quality reproduction through
the 8in. round loudspeaker, which is
housed in a sound chamber at the right-
hand side of the cabinet.

The price of the model 286 is 57
guineas and the makers are Baird Tele-
vision Limited, Seyvmour Mews House,
Wigmore Street, London, W.1.

i o )
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Professional Tape Recorder

'1‘HE Nagra HINP is a Swiss-made portable tape
recorder of professional standards and capable
of studio quality performance.

The transistorised circuit operates from self-con-
tained batteries or from a mains unit. The tape
deck provides for a choice of three speeds,

3}in.p.s., 74in.p.s. and 15in.p.s., and at the highest
tape speed the frequency response is 30c/s to
18kc/s.

The Nagra 1IINP tape recorder is manufactured
by Kudelski of Switzerland and the U.K. agents are
Livingston Laboratories Limited, 31 Camden Road,
London, N.W.1. lis price?—£340.

The Iatest communications receiver:
from Hammarlund

PRACTICAL WIRELESS

February, 1964

This is the Nagra lIINP portable tape recorder

R e Y e e e S

General Coverage Receiver

'J‘HE latest general coverage receiver to come
from the Hammarlund Manufacturing Com-
pany, is the type HQ-180AX, an improved version
of the HQ-180A. This receiver features 11 fixed
frequency crystals in addition to the v.f.o., six of
which are plugged in on the face of the instrument,
the remainder being reached through a hinged,
compartment in the cabinet. An unusual feature of
the HQ-180AX is the facility for compensating for
minor frequency varations of the crystals by
means of a +3Kkc/s vernier tuner control.

Complete technical data of this new communica-
tions receiver may be obtained from the U.K. agents
for Hammarlund equipment, K. W. Electronics
Limited, Vanguard Works, 1 Heath Street, Dart-
ford, Kent.

BOOKS REVIEWED

~—continued from page 962

First, the two principal circuit elements, the
transistor and the transformer, are in turn closely
examined and their characteristics analysed; they
are then brought together in subsequent chapters
where various forms of single-ended, push-pull,
bridge, sine-wave and driven inverter (or converter)
cricuits all receive thorough attention.

Without doubt a valuable reference source for
design engineers, this book will also be of great
interest to many others who seek more than a mere
surface knowledge of the subject.—F.E.B.

AUDIOQO AND ACOUSTICS

By G. A.Briggs, with James Moir; published by Wharfedale
Wireless Works Limited, 1dle, Bradford, Yorkshire.
168 pages, 8} in. x 5] in. Price (0s. 6d. (I s, 6d. post free).

ANY readers have seen, or have on their
bookshelves, a book called Sound Repro-
duction. This, published orniginally in 1949,
was an enlarged version of a booklet Loud-
speakers, but covering a larger field. It was, in

fact, the forerunner of the now well known series ~

of audio books by G. A. Briggs. The author’s
unconventional style and his method of present-
ing facts and data in a most readable form caught
the imagination of audiophiles and Sound Repro-
duction eventually went into three editions.

In 1962, when Sound Reproduction ran out of
print, it was decided not to reprint again, or to
bring out a revised edition, but (in the words of
the author) “to divide and conquer and have two
or three modest volumes instead of one huge tome
running to several hundred pages.”

Audio and Acoustics is the first in this
programme of revision and, as the name suggests,
concentrates mainly on the problems of acoustics.
Although some of the material is taken from
Sound Reproduction much of it is completely
new and those who found the original book of
value will certainly not be wasting their money in
purchasing this new publication..

A very informative historical section deals with
audio and acoustical developments, ranging from
Fdison’s phonograph of 1877 to _modern
demonstration rooms and transistorised videotape
recorders. This leads into chapters on the Ear.
Resonance, Echo and Reverberation and Room
Acoustics, all of which provide hard facts and
food for thought. Other sections cover Free-field
Sound Rooms, Transient Response, Stereo,
%onoer.t Halls and Studios and Live/Recorded

ests.

As the author points out, there is a growing
interest in the acoustic aspect of sound, and in
any audio set-up the real final link in an audio
chain is mot the loudspeaker system but the
acoustics of the listening room. Therefore, this
aspect requires more attention than that to which
it is generally given.—W.N.S.
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TOP QUALITY—LOW cOosT /& R G\ AMATEUR RADIO EQUIPMENT
A A

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR-KITS.
CR 66 COMMUNICATIONS | 5 P.R. 30 R.F. PRESELECTOR %
RECEIVER I

Frequency range 1.5-30 Mc/s. Substantially improves

THE FINEST the performance of any superhet receiver.
SUPERHET G4HZ writes . . . | am

KIT EVER delighted with 1t, it improves my

OFFERED Eddystone 640 in all respects.

The difference with the Pre-
selector is fantastic, a weax
signal on 15 metres about S2
changed to S8. On the L.F.
Bands, unwanted noise and
mush is cut out.

G3RIA writes . .. The results

1
i
!
!
I
I
1
I
| in conjunction with my Eddy-
I
I
!
I
I
I
I
I

*

Frequency Range
540 Kc/s to 30-Mc’s
in  four Band-
switched ranges. )
Electrical Bandspread. Coil Unit wired ready and L.F. Trans-
formers factory aligned, no test equipment required. Tempera-
ture compensated trimmers. Regenerative I.F. stage for maximum
ain and B.F.O. Panel aerial trimmer, separate speaker switch,
g watts output for external 2-3 ohm speaker. Separate cathode
follower for tape recording etc. _Valve line-up—ECH8I, EBF89,
ECC8I, ELB4, EZB0, EM84 (Optional extra). For 200-250 volt
A.C. Cabinec size 16 x 64 x Bin.

Complete Kit with 17-page Instruction Manual
Carriage 6/-. £ I 8.5.0

stone 888 are amazing. Signals are twice as strong with much
higher signal/noise ratio. A first-class product well worth the money
The P.R.30 uses EFIB3 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain control,
selector switch for either dipole or end fed antenna. External '
power supplies (obtainable from Rx). Smart styling in grey and
black. Complete, ready for use, with all plugs, cables.

Now available in two models.

P.R.30 for external power supplies 180-250 volts H.T., 6.3 volts

*3 amp. L.T. (obtainable from receiver). £4.17.6 e,
. ¥ Carr,

Tuning indicator parts with EMB4, 17/6. P.R.30X self p-wered with internal power supply for 200-250
H.P. TERMS AVAILABLE volt A.C. Will provide 200 volts up to 25 M/a. and 6.3 voits
CAN BE SUPPLIED READY BUILT, PRICE ON REQUEST. | amp. for other accessories. £7 2 0
“S$"” Meter conversion kit available I 00 Carr. 376,

THE NEW CR 45 MAINS T.R.F. SHORT WAVE RECEIVER

World-wide short wave reception, North-South America, India, Russia, Far East, Australia,
amateurs, shipping, etc.

% Separate electrical bandspread.

Y% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.
* Dials calibrated in frequencies and dagrees.

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

Y% Valve line-up: ECC8I/EL84/EZ80.

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

Superb modern styling and Top quality components throughout. Complete CR 45 CODAR-KIT, with valves £7 5 0
oD

and 3 Coils, 10-28, 25-75, 60-176 metres. Instruction Manual || pages, less Cabinet ........ooocoeiveeesiesiees Carr. 476, |
CR 45 Cabinec Silver Grey 12 x 5} x 7in. with sliding door for easy coil changing and detachable louvred rear panel 28
Instruction Manual only 4/« post free. Extra coils 4/9 each.

CAN BE SUPPLIED READY BUILT. PRICE ON REQUEST.

* THE MINI-CLIPPER % I % THE SUPER CLIPPER %
36,6 % Peak Performance short wave 88’6

battery receiver,

Large precision dial, dua! slow

motion drives,

Bandspread on all Bands.

High gain valve/transistor hybrid

circuit,

2 Mullard transistor amplifiers,

pre-assembled and tested.

% Low loss polystyrene plug-in coils,
factory aligned.

= % Batteries last mornths.

Can be built in one evening, ready to switch on, to bring the l Easy to assemble, this famous Short Wave Receiver brings »

fascination of Short Wave listening at very low cost. Complete I new world of listening pleasure to your finger tips. Completa

MINI-CLIPPER CODAR-KIT, valve, and one coil 25-75 metres, SUPER-CLIPPER CODAR-KIT, valve, transistors, 2 Coils 20-60,

% Miniature | valve short wave receiver.

% Low loss polystyrene
plug-in coils, factory
aligned.

% Air spaced ball bearing
condensers.

% Provision to add two-
transistor amplifier.

* Battery lasts months.

Instruction Manual 4 pages, 37/6, carr. 2/6. Extra Coils 4'9 each. | 55-180 mecres.  Instruction Manual 7 pages, 8816, carr. 276,
Electrical Bandspread available.  Instruction Manual only 2/-, 4 Front Panel Silver Grey, 10 x 74in. 6/9 extra 1f required. Extra
post free. { Coils 479 each.

CODAR-KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL
DIAGRAMS. Some of the Top Quality names who supply material for CODAR-KITS ... MULLARD, BRIMAR, JACK-
SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc. etc....only the best is good enough for the high CODAR stan-
dards which make complete success certain. éd. in stamps brings illustrated leaflets.

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGa
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FANE HIGH FIDELITY LOUDSPEAKERS
Full Range of Heavy Duty Types for All Purposes

CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES

Frequency | Impe- rhgsaf)l:- hﬁgf;x Flux Total Volce Diam. | Baffle Nett Retail
Model { JOone | response | dance ance watts | density fiux coll of Hole weight Price
o.p.8 ohms c.p.s. RM.S. | gauss | Maxwells | winding | Chassis . lbs
122/10 Bingle 25-6000 5 32o0r 7 0 10,000 100,000 Copper 12in, 1lin. 6lbs. § gns.
122/10A | Dual 10-15000 15 R2or 76 0 10,000 100,000 | Aluminium | 12in, 11in. 6lbs. 6 gns.
122712 8ingle 25-5000 15 RorT 20 12,000 160,000 Copper 12in, 11in, 6lbs. £6.15.0
122/12A.| Dual 8016000 B | 2orB 20 12,000 160,000 | Aluminium| 12in. 11in. 6lbs. £7.19.8
122/14 Bingle 25-5000 18 2T 3 14,000 186,000 Copper 12in, 1in, Tlbs, 9 gms,
123/14A | Dual 80-15000 18 32orT -] 14,000 186,000 | Aluminium| 12n, 1lin, Tlbs. 10 gns.
122/17 Bingle 26-8000 18 3ZorT ® 17,000 226,000 Copper 12in. 1lin. 1041bs. £11.17.¢
122/17TA | Dual 30-17000 15 S20r 76 b 17,000 226,000 | Aluminium | 12in, 11in, 10¢1bs, £12.17.6
| 152/12 Single 25-3500 15 300or7 2 12,000 160,000 Copper 15tn. 13#in. Blbs. 12 gns.
! 162/12A. | Dual 30-15000 15 30 or 75 20 12,000 160,000 | Aluminium! 15in. 1341n, 8lbs. 13 gns.
152/14 Single 25-3500 15 30 or 75 n 14.000 186,000 Copper 15in. 13tin. 9lbs. 14 gns.
152/14A | Dual 30-15000 15 30 or 75 n 14,000 186,000 | Aluminium| 15in. 1341n. 9lbs. 15 gns.
152/17 Single 25-4000 15 30 or 75 25 17.000 226,000 Copper 15in. 134in. 1231bs. 16 gns.
152/17A | Dual 30-17000 15 30 or 6 P 17,000 226,000 | Aluminfum | 15in. 13410, 12¢1bs. 17 gns.
EXTRA HEAVY DUTY TYPES WITH 8in. DIAMETER POLE PIECES
153 8ingle 30-3500 15 40 or 75 40 14.000 375.000 Copper 15in, 134in. ’ 201bs. 18 gns,
188 Bingle 20-3000 15 0 or 75 60 14,000 375,000 Copper 18in. 16iin, Rlbs. 25 gns.
AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS
Manufacturers’ enquiries to: Sole d:stnbutors to Wholesale and Ret,all Trade:
FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD.
HICK LANE : BATLEY : YORKS. ELECTRON WORKS : ARMLEY : LEEDS

CRYSTALS & o>
"COMIPONENTS . LID

TEL: TEM 1189 2-4 EARLAM STREET, LONDON W.C.2.

Near Cambndge Circus. A few minutes’ walk from Leicester Square or Tottenham Court Road Underground Stations
HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY

SPECIAL OFFER—AMERICAN TBS RECEIVERS WAL D VLGRS AU

Brand new. Opera-
#0-80 Mcfs Crystal controlled, with 2 decibel meters for 115v. A.C. Input. In Black ting on 7.4 50 9
crackle case, 19in. rack mounting. Not tested, not fully valved but all valves listed. Me/s. Tra. s/Recel-
In very good condition. £3.10.0 plus £1 carriage and packing, U.K.only o 3 gomgf:ce

with headphones,

CRYSTALS VARIABLE AIRSPACED CONDENSERS throat microphone.
150 pFd with in. spindle, 4/8 each. 75 de junction box and

+ 75 pFd with }in. spindle, @ eac aerial rods. Oper-
NOW AVAILABLE OUR Posiage on either type 1/- extr;u ate on 150 volts HT
NEW CRYSTALS LIST. Send S.AE.| — — i & 3 volts LT dry

LT. TRANSFORMERS batteries. Comi-
PrL.t 240 volts, Output 8.3 volts 5 ams, | ox” ‘oo P eoton:
Vo utpy Vo, S: |and  not  tested,
U.H.F. AERIAL ?46“,0 msfa%%_ 9/1;:';053429_ vglrt;s 24‘?30{)35'; 42/8 per set plus 6/6 post. Or £4 per palr
On 10 feet collapsible mast. [ Output 6.3 volts, 2 amps. 5/-, post /-, | plus 10/- post and packing.
Spring loaded in 1 foot
tubulz}g ?echons (forréplet,g
with eet co-ax lead an
rubber covered plug. 3 steel | WIRELESS SET NO. 19

pegs and nylon guvs, 0on %% | Complete with orlginal power supsly unit

aerials for modification to | for 12 volts input. Transmitter/Receiver
new frequency. 12/@ plus 2/6 | covering 28 Mc/s and V.H.F. 240 Mc/s.

P.&P. 6 valve superhet receiver and 6 valves in
Transmitter, Using L.F. of 465 Kcfs. For
voice and C.W. In good condition not

TERMS OF BUSINESS tested. £4.17.6, Plus £1 packing a?d car-
riage, Microphene and headset for this
CASH WITH ORDER set 17/6 plus 2/6 post and packing. 19 Set Variometers, 17/6 plus 2/6 post and packing

Control box tor 19 set, 10/- plus 2/- post and packing.
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Long Waves for the M. 17
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The receiver as it appeared originally.

issue of Practical Wireless tunes medium waves

only. However, it cah quite easily be modified
to include long waves if this is required. Two
methods will be found satisfactory and either may
be adopted.

The simplest arrangement is to add sufficient
capacity to give preset tuning of the Light Pro-
gramme on 1.500m, the original medium wave
ferrite rod winding being used on
both bands. Reception on the
long wave band is then confined
to 1.500m only. The second
method is to provide a long wave
loading coil and coverage is then
about 1,100m to 1.750m, allow-

THE receiver described in the September, 1962,

Pocket
Superbet

By J. G. Thompson

MODIFYING THIS
P.W. TRANSISTOR
DESIGN FOR L.W.
RECEPTION

this can conveniently be obtained with a 1,600pF
fixed disc capacitor and a 300pF or S00pF trimmer.
VCI provides 208pF and this allows further adjust-
ment, since it is not very important where the
Light Programme is found on the dial. It should,
however, be possible to obtain 1.500m with the
gung capacitor roughly half closed. this depending
on the exact capacity of the 180pF oscillator
capacitor and the coil core. On the long wave

25T

3

Ferrite rod —mi
aerial .

pil
pory

AN e
x

ing reception of other stations in
this band. In both cases the
oscillator coil remains unchanged,
the necessary extra capacity
being switched in.

Preset Tuning

The circuit for this arrange-
ment is shown in Fig. I. When
the switch is m the medium wave

M1
nﬁ'l\
~l
ro_——=]

—
[g]

+ve

position medimm wave reception
is obtained dsgbefore. With the
switch in the [8hg wave position
TC3 and C16 are in parallel with the medium wave
aerial winding and the 180pF capacitor is across
the oscillator coil. The usual tuning control acts
as a fine tuning or mannal trimmer.

The receiver is sufficiently sensitive for this
arrangement to give adequate volume in verv many
localities. The set is, of course, intended for
reception of the Light Programme only on this
bund as mentioned.

C16 and TC3 need to total about 1,750pF and

Fig. I': Circuit modifications to receive the Light Programme on long waves.

band the position of the oscillator coi] core has a
great effect on frequency. [f necessary slight
readjustment may be made. followed by realign-
ment on the medium wave band.

It is feasible to obtain 1,500m at a marked point
on the dial by adjusting TC3 and C16 and by
including a further trimmer in parallel with the
180pF capacitor. But tuning will still be restricted
to the Light Programme only.

If a few small fixed capacitors are to hand values
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The chassis of the prototype receiver.

may be selected to bring 1,500m within the swing
of the gang capacitor. Capacitors can be tried
experimentally by wiring them across VCI and
lf.rom pin 4 of the oscillator coil to the positive
ine.

Long Wave Tuning

This method gives normal tuning and allows
reception of one or two other stations in addition
to the Light Programme on 1,500m. The circuit
is shown 1n Fig. 2.

The long wave loading coil, with TC3 in parallel,
is in series with the existing medium wave coil.
The base coupling winding is returned to a tapping
on the long wave coil. The long wave coil is
shorted out when the switch is in the medium wave
position. With the switch in the long wave
position the loading coil is in circuit and the 180pF
capacitor and TC4 are in parallel with the
oscillator coil.

It is important that the tapping is near the
“earth™ end of the long wave coil and that both
medium wave and long wave coil turns are in the
same direction when they are in series. The long
wave section is slid on the free end of the ferrite
rod.

Frequency coverage may be modified by adjust-
ing TC4. TC3 is adjusted for best volume around

Osc, ¢oil

Ferriterod |\
aerial i
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1.200m. The receiver is then
tuned to about 1.650m and the
long wave winding is moved
along the rod for best resuits.

Switch Mounting

A miniature slide switch can
be positioned in the free space
left near the oscillator coil,
taking care that it clears the
tuning control, as in Fig. 3.

The circuit in Fig. 1 requires
two poles closed for long wave
reception. A two-pole, two-way

Switching for
Fig1 —

To \15:1
3 S QY
o

To 4 on
osc coil

Stide switch knob % ’

0y
.,

Ve

* “Plan view of switch _ Tuning control

Fig. 3: Mounting details of the wavechange switch,

switch. as actually shown in Fig. 3, will thus be
needed. The outer tags will have to be bent over
to clear the case.

For the circuit in Fig. 2 a single pole two-way
switch is sufficient. The switch shown in Fig. 3
may. of course, be used, but a single pole two-way
switch will require less space as one set of contacts
will be omitted. The centre tag goes to the posi-
tive or “earth” line, exactly as in Fig. 3. One
outer tag is wired to the junction
of medium wave and long wave
aerial coils. The remaining outer
tag is connected to TC4 and the

i

2 180pF  capacitor, which are
z > returned to pin 4 of the oscillator
] coil.

Ve
2

The switch is held by 8B.A. or
smaller bolts with countersunk
heads, spacers (or extra nuts)
being used so that it is just clear
of the paxolin panel. Carefully
measure the switch position, drill
a small pilot hole through the
case and enlarge this with a small
file to match the switch slot.

After either of the modifica-
tions shown, slight retrimming
and realignmeént will be necessary

+ve on the medium wave band

: The circuit for complete l.w. coverage.

> because of the stray capacity of
switch wiring, ete.
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PCR COMMUNICATION
RECEIVERS

TEST METERS FOR EVERY PURPOSE & POCKET

Menufactured by Pye and
Pilips. One of the Army's
most versatile and sensitive
sews. RF stage and 2 of IF using
8 British 1.0, type valves. Large
180 degrees Illuminated and
Calibrated Dial, Flywheel
tuning with locking device.
Asrial  trimmer. Tone and
volume controls. Band switch
from panel jacks for speaker or
phones. In black metal case.
sfzs 17°L x 8°H x 10°D, Model
PCR2 covers 6-22 Mc/s, 200-550
metres and 850-32,000 metres,
£3.19.6. Model PCR3. As PCR2
bat has 2 Bhort Wave Bands,
2.6-7.0 Me/s and 7.0-23.0 Mc/s and
Madium Wave Band 190-550
rietres. ONLY £8.8.0. Every
recelver aerial tested before
cespatch, Add 10/6 carr. Both
1ypes used. but excellent con-
dftion., Designed to operate
from bulky external power
supply, but any set can be fitted
with BRAND NEW COMPO-

2,000 O.P.V.

MODEL
Reads A.C. & D.C, Volts up to
1,000; D.C. Current to 500 maA:
Resistance to 1 Meg: Capaci-
tance to 1pF; Decibels from —20
to +36; Output Jack for Audio

TP-10

easurements. Size 3t x 5in.

M
x 1§in,

£3.19.6

20.000 O.P.V. MODEL TP-3S-

30,000 0.P.V. MODEL 500, Volts
Reads voltage up to 1.000 D.C- | tp 1,000; D.C. at 30,000 O.P.V.
at 20,000 ohms per volt and A.C. | A.C. at 20,000; 12 Amps D.C.
at 10,000 0.P.V.: D.C, Current to | Current: 60 Megs Resistance;
500mA ; Resistance to 10 Megs.; | —20 to +56 dBs: Internal
Capacitance to 0.1uF; Decibals | buzzer short circuit warning.
from —20 to +36. Size 3tin. x | Size 3/.in. x 6% ,in, x Hin
5iin. x 11in. £5.19.6 £8.19.6

NENTS INTERNAL PACK for
X0/250 v. A.C. at extra cost of
£2. S.A.E. for illustrated leaflet.

All New Stock, with leads, prods and internal batteries

. 6 months' guarantee backed by full
service facilities. Detalls S A.E,

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV-159%,
Equivalent to COBSOR 08D (as used in Oscilloscopes by Cossor 339
series) and Hartley & Erskine (13 serles). Listed £12. BRAND
NEW IN MAKER’S CRATES. ONLY 25/- (carriage 5/-),
LAVOIE UHF WAVEMETER MODEL 105, Coverage 375/
25 Mc/s. Complete with correct Callbration Chart. First-class
condition. Battery operated and portable, size 11 x 8 x Tiins.
ONLY £3.19.8 (carriage 7/6).

AMERICAN DESK TELEPHONFE, complete with handset.
Non-dial t&;‘?e but has {nternal bell. Ideal for extension or inter-
som. BRAND NEW. ONLY 30/- (post 4/-).

ACOS 39/1 STICK MIKE with screened lead and table stand.
ONLY 38/6 (post 1/6).

CRYSTAL DESK MIKE with screened lead and buflt-In stand.
ONLY 15/- (post 1/8).

BC221 FREQUENCY METERS. The famous American crystal
controlled frequency measuring standard. Coverage 126 Kc/s
-2 Mo/s. With original Calibration Book. Perfect order. Only £16.
MINIATURE MOTORS. Ideal for models. Operates on 3-6
volts D.C. Size 1 x 1 x 1%/,,In. plus 4in. spindle. BRAND NEW.
5/- or 6 for 25/-,

SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01
mfd. 1,000 volt, and 0.1 mfd. 500 volt, 7/6 per dozen. Special quotes
for quantities,

12 VOLTS AMERICAN DYNAMOTORS, Deliver 220 volts at
100 mA, Size Skin. x 3Hn. diameter. Ideal for running Electric
Bhaver etc. for Car battery. 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 choice, NEW, /6.
CONDENSERS. 100 assorted mica and silvermica. NEW. 10/-,

TRANSISTORISED
INSULATION TESTERS

The latest technique
for checking insula-
tion of electrical
circuits, appliances
and components.
One handed opera-
tlon (no turning of
generator), a Tran-
sistor DC-DC conver-
ter being emploved
to supply the high

potentials. Three
Testing voltages, 100
250 and . to

measure up to 500
mieglohlms‘;.h Complete
w. eather carry-
tS):zt:&’Hln. , 4;‘:' Xt 411n.ds Olrlquyca,sa. internal

ries and tests leads.
S.A.E. for 1llustrated details. £1 7-10-0-

P.W. “GELESTE 7 RECEIVER
y Build this Isdest

P.W. ssven firen~
sistor portabls, ee
described In June
and July Issues.
Medium and Long
waves, with output
of 1 watt from large
7 x 4 o loud-
speaker.  Internal
high gain aerial with
oar aerial sookst. All
somponents sold
saparately—parts
At B.AE.

: £9.19.6

TOTAL
BUILDING COS

“POCKET 4~
TRANSISTOR RECEIVER

Uses miniature apeaker, proper tuning
condenser, and volume control. Buiit-in
aerial makes unit efficient and portable.
ldeal for the beginner. Full medium
wave ooverage. All componerts and
case for only 42/8 (P, & P. 2/6x Ten-
page constructional book frea with
parts or separately 1/6. B.ARE. for
parta price lat.

BATTERY CHARGER
8v.0r12 v, at 3/4 amps. Fused and fitted with A t
Louvred metal case finished aftractive hammered blue,
malna and output leads. ONLY 55/~ (Fost 8/6).

PORTABLE A.C. VOLTMETER
Firet Grade Moving Iron with 6in. Mirror 8cale. Reads up to 150 volts A.C.
400 and 1200-2400 cycles. In snbstantial oak case with removable lUd. Overall
size 8¢ x 8¢ x 5} ins. BRAND NEW. ONLY 25,

COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few onl,
. Furth

y of these
modern scopes, overhauled and in perfect order. ONLY $48. er detalls
on request.

PANEL METERS. 26 microamps D.C. 24in. Proj-ciroulsr 59/8 50 mlchnmpl.
D.C. 2¢in. Flush circular, §8/6. 100 microamps D.C. 24In. Flush oircular, 39/6.
40 amps D.C. 2in. Pro}. circular, 7/6. 300 volts 4.C. 24in, Fluah sircular,

500 volts A.C. 2}in. Flush circulsr. 25/-,

RECORD INSULATION TESTERS. Read up to 20 megs. at 500 volts pressers.
Overhauled and in perfect order. ONLY £8.10.0

TELESCOPIC AERIAL. 8 sections 30 In. open, 5In. closed, with jin. projectiom,
Ch

and Voltage
Beady for mes with

plated and ideal for & variety of uses. ONLY 10/6.

HARRIS ELECTRONICS

(LONDON) LTD

138 Gray’s Inn Road, 'ALondon, w.Cl1
Phone TERminus 7937

Please include carriage costs on all items.
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holbowrn
(Chancery Lans Siation) and 5 mins. by Bus from King's Cress.
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“NOMAD"

SEVEN TRANSISTOR TWO WAVEBAND
BRAND NEW DESIGN FOR CAR RADIO
AND GENERAL PURPOSE GIVING ONE WATT
OUTPUT WHEN CONNECTED TO ANY
STANDARD 3 ohm SPEAKER

L
All parts
#*  available separately
Size: 7 x 5°x Iin. Building Plans 2/6 (Free with kit).

This versatile unit has been designed to fit into a variety of cases
and all components, down to control knobs and battery clips,
are supplied together with clear illustrated plans. It gives 2
superb performance with dozens of stations including Luxembourg
when connected to a 9 volt battery and speaker.

ony EBGJA9.6 compLete P.p.2-
TIMBER (eaTHerettey RADIO CABINETS

Attractive Grey with gilt grille, Ivory trim and carrying handle.
(14 x 7 x 4 inches). BARGAIN AT 30/_ Knobs

TERRIFIC VOLUME !¢

WITH THE

» P.W. 6-TRANSISTOR ¢

Medium and Long Wave Pocket Superhet

THE CONTINUED POPULARITY OF THIS FAMOUS

SET IS PROOF OF ITS VERY HIGH QUALITY AND
FINE PERFORMANCE

@ 700 mW Push-Pull
Output on 2jin.
P.M. Speaker.

@ Printed Circuit.

@ Guaranteed first
grade Miniature

Components.

@ High @ Internal
Ferrite Rod Aerial.

BUILDING PLANS 2/-, P.P. 2/-,
(Free with Kit) £7' I 9'6 Complete.

-~ The ‘NORPAK’

MAINS POWER PACK KIT
FOR TRANSISTOR RADIOS

Boosts and greatly extends life of all old batteries.
|n attractive two-tone plastic case. Assembled in an hour.
Miniature Size 4 x 2 x 1}in. Normal output 2 v. 100 mA.
Full Mains Transformer. Full wave germanium diodes.
Cartridge fuse.

Complete Kit with Plans

35/- Plus 116 P.P.
(Ready assembled 45/-).

Runs Radio direct from
mains,

NORCOL LTD. !

ELECTRONIC COMPONENTS

147 LONDON ROAD, YORKTOWN,
CAM BERLEY: SuU RREY Phone: CAMBERLEY 3743

VALVES

SAME DAY SERVICE

> GETTING STARTED

24 COLBERG PLACE, STAMFORD HILL

Any Parcel Insured
Against Damage in
Transit 6d. extra.

LONDON, W.2
Phone: PADdington 4185

NEW! TESTED! GUARANTEED! ) W|TH TRANS|STURS
1R5, 155, 1T4, 384, 3V4, DAF9L, DF91, DK61, D192, D194 .. Set of 4 for 15/- ’
| SETS Diiree bFoe, DK DLOE . .o .o o o o 4 for 23/6 } By L. E. Garner, Jr.
R 5 G How transistors began: learning to
JATGT  8/- | 6SNTGT 4/- | DAC32 8/3 | ECL80 6/3 | PCC8a  6/- | U37 17/- 5 DEES !
1D5 6/6 | 6U4GT /6 | DAF91 3/9 | ECL82 7/6 | PCC8  7/6 | U47 8/6 ’ read electronic diagrams: how
1H5GT  8/3 /9 | DAFOS 6/~ | ECL86 9/- | PCC83  8/- | Us0 4/8 } transistors work: amplifiers: oscil-
e 3| Bl g | Eme” g Che g | U g9 B e mnmer v St
15 319 % | DFS1  2/6 | Erdz  b/- | PCF84 1Y9 | Ul 9/s D e i et i
1T4 216 8/- | DFg 6/- | EF80  4/3 | PCFs6 8/~ | U282  14/8 ot B e 11
ag oepliG SmIBEE g e o5 nime il Gl 1%\ P napio seavicing proBLEMS
7 R
384 e | 5/9 | DK3: 8/- | EF89 aj- | PCL83 9= | Us0l  17/- } Rb,w AL Smi(r 5/-, Postage 6d
3V4 5/6 | 157 25/- | DK40 15/6 | EF9L /3 | PCLad  6/86 | UABC80 5/9 AUDIO & ACOUSTICS by G. A.
5U4G  4/6 | Y4 5/- | DK91L 4/9 F92 / CL85  8/6 | UAF42 8i- : ; y G. A,
5YSGT 5&/- | 10C2 13/~ | DK%2  6/9 | EF184 19 | PEN4DD UBC4l 6/11 Briggs. 1076, Postage 9d.
et f |, dc| DR o] Ebe el 9| DR TR MENG: BaTa Comoied by )
Mo el B B LR MIOBMRE W m e e e
6ATS 49 12AX7 / DL 5/6 | EM3¢  7/1 36 ucy2 6/6 } FREQUENCY DIVIDER ORGANS
6BAS 8/- | 12K7IGT &/ 1.96 /- | EM / PL38 16/6 | UCC84 9/- by A. Douglas. 25/-. Postage 9d.
§BES . 1312 gggg{ ; EABCS0 5/3 | EMSL ! e i ucess 18{3 " THE RADIO AMATEUR’S HAND-
B a 5 I
AR A R
BJ8 \ - - -
6CD8G 26/ 20F2 11/ EBC41 7/ Y84 - | PX4 g/- | UCL82 8/- ’ ELECTRONIC ORGAN HAND-
6F1 5/6 | 20P4  14/9 | EBC8L 6/ EY86 /- | PX25  7/9 | UCL83  9/- BOOK by H. E. Anderson. 40'-.
Skiz 40 | @Wea 1419 | BBESY T3 | RO B DYR 100 | Urar b s
SF%  ol6 | BUAGT 10/6 | EBFeg  6/9 | E280 /6 | PyBo b/3 | UFsd  6/3 U:‘fg{g?‘ﬂ%‘g‘f ,QTAJOE::R
8K7G 1/8 | 0FL1 EBL21 / EZ81 ] PY81 /@ | UL41 - 4 y A.R.R.L. . ge
6K7GT 4/- | 30L15 9/ CCa0  7/8 | G232 /6 | PY82 /6 | UL44  15/- 13,
6K8G 30PL1 9/~ | ECC81L  3/9 | KT32 5/- | PY83 /6 | UL46  8/9 RADIO SERVICING by A. Marcus.
Baor ¥R Bifh b o wn | e oy him 8w w0 S rewsse
BLAG, 23 | Ri8er e | EGCss €13 | KT63 319 | THOIC 10/6 | UY2ZL 86 .‘ COMPLETE CATALOGUE /-
6P25 218 | 3524GT afll | ECC85  7/3 | KTWel 4/9 | TH 15/- | Uydl  a/g
6P2B 616 | AZ3L  6/11 | ECFs0  6/3 | MU /- | TY86F 11/3 | UY85  4/3 }
627G 4/9 | B3 49 | ECF82 &/ | MX 2B | R || et s HE MUD RNB ﬂK U
fdn 7 G afnmom gg N |l WG| 4E 2B :
§5176T 36 | CY1  12/e | ECHSL 6 | PCOT 8- | U 10/6 | X63 66|y BRITARND LAR(_;ESTTSTOF:K'STS
o Post 6d. per valve of British and American Technical Books
READERS RADIO P 1921 PRAED STREET

LONDON N.16

STA. 4587 Any C'O'.[x)i.riarm 43

www americanradiohistorv. com
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Mains Voltage Adjuster

possible by a turn of a switch to vary the

mains supply voltage by up to about 50V
above or below normal. It will be especially useful
to those who have to service receivers in areas
where the supply voltage is not uniform and can
also be used to compensate for lost volts during
peak load periods.

This device consists essentially of an auto trans-
former arranged so that both the input and output
tappings can be varied at will as shown in Fig. 1
and a meter to indicate the output voltage.

r[!HlS simple piece of equipment makes it

Choice of Transformer

It will be seen at once that although the trans-
former is an indispensable part of the device, it
does very little work, so that quite a large output
is obtainable from a component of modest size.

An ordinary mains transformer as used in radio
receivers is quite suitable and it does not matter
if one or more of the secondaries is defective, so
long as there are no shorted turns. The trans-
former must have a tapped primary and needs, of
course, to be chosen with some regard to the out-
put required. The following figures refer to the
transformer used in the prototype and show how
the maximum output current may be calculated.

Secondary ratings:

350-0-350V  120mA (700 x 0-12) =84 volt-amps
63V 2A =12 volt-amps
6-3V 4A =24 volt-amps

Total 120

Assuming a transformer effici-
ency of 80 per cent, this total Fere
may be increased to 150 when
referred to the primary and it is
deduced that the primary will be
capable of 150 volt-amperes at
the lowest input tapping of 200V:
and that the maximum current
which can safely be permitted to

150 :

flow through it is =075A.
200

This figure however, relates to
service in a radio receiver, where
the poor form factor of the h.t.
secondary current, caused by the
presence of the rectifier and
reservoir capacitor. contributes
appreciably to the heating effect.

A further consideration is that the currents in
the two sections of an auto-transformer winding
are in exactly opposite phase. so that the current
in the section which is common to both input and
output circuits is limited to the difference between
the input and output currents. Thus the ful output
current will flow only in that small portion of the

Fit output socket

PRACTICAL WIRELESS 973

BY V.E. HOLLEY

winding which is used to step the voltage up (or
down) and its heating effect will be correspondingly
small.

The result of all this is that the figure arrived at
by calculation may be increased by about a third,
and in fact, the transformer in the prototype unit
becomes only faintly warm when a current of 1A
is drawn continuously.

Other Components

The 2-pole, 4-way
rotary switch, SI1,
should be of the
“makc before
break ™ variety. One
pole (a) is used as a
mains on/off switch
in the input circuit
and the other (b) to
select the required
out-put tappings.

An a.c. voltmeter,
reading to 300V, is
nceded to indicate
the output voltage.
High accuracy is not
AC necessary and a
mains cheap moving iron
meter will be quite
satisfactory.

Qutput

Fig. 1: The circuit of the
unit.

Cut—-out for

Fit switch
here

Material

3/8 plywood
screwed and glued

Cut-~out for
transformer

Fig. 2: Construction details of the case.

The cartridge fuse, FS1, in the output circuit
should be of the anti-surge type, and its value
should be chosen according to the maximum per-
missible output current.

Construction

The form of construction is unimportant. The
prototype was built in a Jin. plywood box 9in. x
43in. x 2%in. the bottom being extended at each

—continued on page §74
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Testing
Dry
Batteries

By G. A. W. Partridge

RY cells are used extensively as a portable
l) power supply for valve and transistor radios.
7 The cells which give approximately -5V each
are made into batteries in order to produce the
necessary electrical power.

After a certain length of time the cells cease to
produce electricity and therefore have to be dis-
carded and fresh batteries installed.

The usual idea. when a dry battery is under
suspicion. is to simply test it with a voltmeter
(Fig. 1). This is, however, not always satisfactory.

()
N
.

Fig. I: The straightforward test for dry batteries.

For example. a radio battery was tested in this
manner and gave a reading of 9V which was
correct. but the radio barely functioned. The
answer was that the battery had sufficient power to
pass the tiny current necessary to operate the volt-
meter but when it was called upon to pass about
25mA for the radio it could not do it. .

In other words the e.m.f. (electromotive force)
of the battery was still 9V but its p.d. (potential
difference) was much less. The answer therefore, is
to measure the p.d. and also the e.m.f.

What is the difference? :

The e.m.f. can be taken as the battery’s open-
circuit voltage. and the p.d. is the voltage across
the battery when a normal current is being drawn
from it. The p.d. varies with this current so the
battery should be tested while operating at normal
load conditions. The p.d. and e.m.f. readings will

February, 1964

i

To load

‘g_ll""""l‘l ‘ >

Fig. 2: Testing a battery’s p.d.

therefore show up the condition of the battery
(Fig. 2. .

Another point that is overlooked is that a
battery has an internal resistance. Actually the
difference between e.m.f. and p.d. is the voltage
necessary to overcome this resistance which can
be calculated from:

=

i
r=internal resistance.
F=e.m.f. (open circuit) in volts.
V=p.d. (closed circuit) in volts.
I=current in amperes.

Here is an example taken from an actual test. A
torch cell was found to have an e.m.f. of 1-4V. It
was connected through a milliammeter to a small
resistance and the current drawn was 240mA. The
p.d. was found to be 1-1V. The internal resistance
is:

E—V 14—11 14-—11

r= = = =1-30.
I 240/1000 024

Fhis cell is starting to deteriorate. The e.m.f. is
low and the internal resistance rather high. A test
on a good cell indicated an e:m.f. of 1-5 and an
internal resistance of 0:374).

A battery of cells will have a higher internal
resistance if they are connected in series. For
example a 6V dry battery will have four 1:5V cells
connected in series. If each cell has an internal
resistance of 0-4€) then the total resistance will be
04 xX4=164.

lLLarge capacity batteries for low voltages and
higher currents have their cells connected in
parallel. The total internal resistance will then be:

1 1

—=—XThe number of cells.
R r )
A battery of ten cells. each with a resistance of
0-40) will give a battery internal resistance of :
1

—=— X 10=0-0402,
R 04 ]

MAINS VOLTAGE ADJUSTER

—continued from the previous page

end so that the assembly could be fastened to the
workshop wall. Details are given in Fig 2.
Measurements will, of course. depend on the
size of the transformer and meter. Connection to
the mains should be by 3-core cable so that the
exposed metal of the transformer can be earthed.

Obperation

The prototype is operated from a supply which
is nominally 240V but is frequently less. The mains
voltage adjustment on the transformer is therefore
usually set at 230V and voltages of 200. 220 and
240 are then available by operation of the switch.

In addition to providing supplies to receivers
and amplifiers of varying voltage requirement. the
unit is extremely useful for supplying a soldering
iron. A high voltage can be used for quick heating,
after which it can be reduced to normal or. if the
iron is not to be used for some time. to sub-normal
to keep it “simmering™ ready to be brought
quickly to working temperature when required.

An indicator lamp. supplied from one of the 6V
transformer windings could be fitted. if desired. but
is not essential as the voltmeter serves the same
purpose.

ONE WORD OF WARNING: The unit should
not be left unattended for long periods when it is
being used to compensate for a reduced supply
voltage. because if the supply should return to
normal. damage might be done to equipment
connected to it.
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MODEL H.F. 1016 ‘MAJOR’

This unit makes use of the high flux density available in
the magnet system of the previous H.F.1016 unit. A curved
diaphragm is used with a rigid centre section coupled to the
voice coil. The rigid coupling and the design of the cone ter-
mination give a balanced response over the whole audio range.
The unit is specially suitable for use in the smaller type of
enclosure having a volume of approximately 1} cubic feet.

Type  [Flux Density,  Price Type  |Flux Density| Price Specification:
Chassis—die cast aluminium;
8” H.F.816* |16,000 gauss £6.0.0 T.816 16,000 gauss| £5.13.6 Cone—graded pulp cambric
surround; Cone dia.— 10 ins.,
8” H.F.812* IIZ,OOO gauss| £3.12.9 [T.12 tweeter‘l6,000 gauss| £13.4.6 Pole dia.—1I in.; Flux density
‘ —16,000 gauss; Total flux—
8” H.F.810 ’I0,000 gauss! £2.143 [T.I0 tweeterl‘l4,000 gauss| £4.8.3 64,000 maxwells; Impedance
—15 ohms.

6” H.F.610 )I0,000 gauss‘ £2.5.0 Steel T.359 9,000 gauss | £1.10.6 . 3

£2.6.9 diecast| tweeter Price: £8.19.6 (inc. tax)

* These 2 speakers incorporate a universal impedance speech coil

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS.
Telephone: MANSFIELD 1762-5 London Office: 109 Kingsway, London, W.C.2

WA3

and now

THE NEW WAY TO
BUILD HI-FI

SAVES YOU SPACGE, TIME & MONEY

MARTIN AUDIOKITS comprise five

STAGE 4
PREAMPLIFIER

THE RANGE SO FAR

UNIT 1 5-stage input

selector oo .. 22 78
UNIT 2 Pre.amp with
vol. control ., . £1178

UNIT 3 3-Channel mixer £3 19 6
Matching adaptors

for same, each 88
UNIT 4 Pre-amp and tone
control a0 .. £ 28
UNIT 5 10 watt power
amplitier .. .. £1286
UNIT 6 Mains power
sapply unit 2212 6

Kits complcte with knobs, instrue-
tions, ete. Escutcheons available to
requirenents.

basic transistorised kit designs and mains
power pack. From them you can build a
hi-fi assembly and then enlarge it by add-
ing further units or you can add Audiokits
to existing installations. You can eventu-
ally build a superb stereo assembly much

! of which will be units purchased origin-

ally. Care and thought have gone into
these designs. Superb circuitry with
simplicity of presentation bring fascinating
new standards of buildingand performance.

KITS FOR TAPE ENTHUSIASTS

MARTIN RECORDAKITS enable xou to build a cowplete tape recorder
(2 or 4 track) or pre-amp and deck assembly for use with hi-i. LEAFLETS

ON REQUEST.
TRADE ENQUIRIES INVITED

154-155 HIGH STREET.
BRENTFORD., MIDDLESEX

MARTIN ELEGTRONICS LTD. seviedist iic:

AND TONE CONTROLS

Y FULLY TRANSISTORISED

Y EASILY MOUNTED

Y EASILY ENLARGED TO STEREO
Y COUPON BRINGS LEAFLETS

MARTIN ELECTRONICS, 154/5 HIGH STREET,
BRENTFORD, MIDDLESEX

Please send details of MARTIN AUDIOKITS O
Please send details of MARTIN RECORDAKITE (]
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+ 7-transistor superhet, Out-
put 350mwW

* Two-tone grey wooden cabi-
net, fitced handle wich silver
coloured fittuings. Size
124 x 85 x 3§in,

+ Horizontal tuning scale, size
114 x 2&in. in silver with
black leuermg.

“ All stations clearly marked.

% Ferrite-rod internal aerial.

“* |.F. 470 Kc s,

30-watc
Iron,

\Y

value

5

LI

COMBINED PORTABLE & CAR RADIO
The Radio with the STAR features

e TR
EE—hmued period only «—

ELECTRIC SOLDERING

15,

purchaser of the parts for .
the "Elegant Seven'’.

IO
Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.0,

PRACTICAL WIRELESS

+ Operated from PP9 bactery

+ Full comprehensive instruc-
tions and poOINt-to-poInt
wiring diagram.

+ Printed circuit board, back
printed with all component
values

“ Fully Lunable over medium
and long waveband

+ Car aerial socket

+ Full after-sale
service.

to every

Plus 5'6 P. & P, Parts list & circuit

diagram 2'6.
Speaker also available, 7/6 extra.

February, 1964

FREE with parts. 4} i,

RADIO & TV COMPONENTS (acton) LTD 21¢ High St., Acton, London, W3

Open 9 a.m.-6 p.m. including Sats.

Early closing Wed.

’AHi

"6 LG

15 =i

J- 0 Wy
‘nln

|l.l)\1
1

EITAY

NESA
28107

SOFS

R

] ‘
3

; (8]

S0

3005
S Dt

BKoGT
HKT
BKRG
616
RLGG
BN
it
oQi "t
HIRT
nRGT

IRQT 10/~
BHmmm/- 5

5/-1501HGT 8/8

VALVES FOR RADIO. TV AND AUDIO APPLICATIONS
All valves sold by us are ficst quality. unused and guaranteed for
three months.

WHEN ORDERING BY MAIL. PLEASE ADD 2/6 IN THE £ FOR

Z &I

Retai! Shop: 85, TOTTENHAM COURT ROAD, W,!

Please send ALL correspondence and Mail Orders lo the Head Office.

A

Head Office and Warehouse now in new premises at:

ERO SERVICES LTD.,

Tel. LANgham 8403
44A WESTBOURNE GROVE, W.2.
Tel, PARK 5641°2 3.

HANDLING. MINIMUM CHARGE 1/8.
0A2 B8f-1FAHS 11/~ m\lul.l‘ 5f-NIAY 8/8)EBLI 11/~
NAz I1{-1RAKRD 6/- RS L,T 4/8| 807 9/- I‘:HI,.’l 11/-
2 6/ BAKE Bf=|%14 Y
8- BALS i
5/6'6 AMA NHHA
sl-m\q. w4
254
8
7 8A I‘n.
Bl-16AL Y
8/~ BANG s
5f- BT AN ~
YR Gl
4/8 KBS =

U pe P
PeES;

14/- 5| PCLRI

U3
9/-\" 182
10/ POLSS
10/-| he 1

BSNCC 14/-|ELal 7/3l Pras
B8 Eisor 15| B1g2 gll_ll’l;b(
SABURY 6/-| EILNL 876 PLXI

2 88| pl,sn 7| P12

8/9| KLy 5/-|PLXS

8/6l1x1an 8- L

716 PL3w

[ 6/- Blazt 8- Y32
6/6 LBES1 8/8 EM=~0 66|V ~0
25/- BRI 76 EMSI T/8 PVSI
T IR YRR N O]

-

71-1QYUL-8

9/-

TRl QVOR-n
5/6 35/-
5/8 12/6
/6! T 35/-
5/6 W
476 11/-
10/~ al-
10/- 5/-
10011580 l13:21’16
TR TS
Sp-10B00 0 19
g/g{l nol 20/~
51617 ABCND /-
TR TR

Tva

1 B33

45/~

/
8/6 SPECIAL OFFER OF HIGH STABILITY 1°, RFSISTORS
9/81 1000 0. Iw peefect for maklug a decade box, Ten for 8-,
876 nost pa .
- TRANSISTORS
i/-| MULLARD
8/l Ocan . 1748 06Ty 5/- OUTsD 7l
Kk 15/~ o7 8/- [ % T il-
8/- 0TS 8/~ QCRID | -
8f- 0CTH 8f- Oocise L 12/-
5/- 0eTN 0- ocie [ 8-
2N410 (L1 463 ke's) R 473
NG 5401600 Ko~ miter) .. 4/3
8/5, MICRO ALLOY V.H.F. TRANSISTORS
Gl MATION o Sc e 878 MATIZI (1200 Me o 8/8,
8/-| SUBSTANDARD TRANSISTORS: These ate pericctly sutalide
5/6( 1or neat appheations where maximmm zain is not n-qmrm
5/- (RN 31 2/3 [R5} 2/3

8/- AUTOMATIC TELEFHONE DIALE. maried 0 to 8§ only,

reclaimed from equipnwat, gomt condition 12/8 P.I. 146
LOUDSPEAKERS: Jn. round 4.5Q ., 12/8
9 Jin, reund 5 L 12[8} P2
Twertera 3in., 34 12/8
TANGENTIAL BLOWERS. 230V A K nator,
coupled diteet ta a blower rotor 2hm. ba. Ree,

tangnlar wir owlet 14y Tin, sSnitabie tor \cnllh\!lnb mterjors
of glectrome equipinent, U an also be ased as space hLa(cl when
flawing (he air throngh a iire bar element. 85/-. PP T 6

MINIATURE COMPONENTS FOR TRANSISTOR RADIOS
SET OF 3 LF. COILS. pretuned tn 465 Mc's 18/- P.P. 1 4

DRIVER TRANSFORMER fo1 Push-pull Oulpnt type 1IT45-
Ratio 4.5 to 1+ 1, Biflar wound . 5« P.P.TLE

PUSH-PULL OQUTPUT TRANSFORMER. type TT48. Ratio
$+4 10 i. Por 3¢ wpeech coil, Primaries Litlar wounds
bf-, P.. 178

EDGEWISE VOLUME CONTROL, 30000 Carbon Track with
swlteh, With enclosed switch, §/3. With open switch. 4/e,
e, L,
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AMATEUR RADIO SOCIETY OF CHESHAM AND
DISTRICT

Hon. Sec.: M.A. Woof, G3SGO/T, “Copperkins”, Copperkins
Lane, Amersham, Buckinghamshire.

Prospective members are invited to attend any Club meeting,
especially those interested in joining the R.A.E. course which is
being run at the moment. It should be noted, however, that the
club-night has been changed recently to Fridays.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVYV, 5 Uplands Avenue, Little-
over, Derby.

‘At the meeting for December | Ith. members reviewed the events
of 1963 as they appeared in members' photographs taker, through-
out the year. Later in the month on the |15th, members competed
for the G5YY Trophy and on the I8th the Annual Christmas
Party provided an enjoyable evening for all who attended.

The first day of the New Year was marked by a surplus sale.

LICHFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: V. Hickman, 143 Main Street, Stonnall, Walsall,
Staffordshire.

A full programme of lectures and social activities is helping to
increase the membership of this Society. All meetings are held at
the Swan Hotel in Lichfield on the first Monday and third Tuesday
of each month.

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec.: A, L. Thurley, 50 Bruce Road, Mitcham, Surrey,
The meeting for December 6th was devoted to a film show
arranged by G3LCH, the Society's Chairman.
The main event of the meeting on December 20th, was a con-
structional contest.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

The Society's third Annual Dinner was held on December |1th
and this proved to be a most enjoyable event. This was followed
a week later by a ragchew meeting.

The first meeting of the New Year was held on January lIst,
when Mr. H. Makin gave a lecture entitled “The Building of a
10-80 Transmitter.”

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

A session of questions and answers was the main event at the
December meeting of this Club, when members met at the Palmer
Hall in Reading on the 28th. However the competition for a
Club badge design, was judged on the same evening.

SCARBOROUGH AMATEUR RADIO SOCIETY
Hon. Sec.: P. B. Briscombe, G8KU, “Roseacre”, irton,
Scarborough, Yorkshire.

The meeting for December 12th was devoted to a review of the
past year, in photographic slides, and on December 15th members,
their families and friends, had an enjoyable time at the Society's
Christmas party.

SPEN VALLEY AMATEUR RADIO SOCIETY

Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds.
Because of the Season’s festivities only one meeting was held

during December. This was on the 12th and was a film show.

STOURBRIDGE AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: R. A G. Macintosh, 50 Field Lane, Oldswinford,
Stourbridge, Worcestershire.

On December 20th, members gathered in the Bell Hotel in
Stourbridge for the usual Christmas informal get-together.

UXBRIDGE RADIO SOCIETY
Hon. Sec.: A. Duell, “Treetops”, Bakers Wood, Denham,
Buckinghamshire.

Activities currently under progress in this Society include an
R.A.E. class (in preparation for the May examinations) and also a
serics of lectures on oscilloscopes and communications.

WEST KENT AMATEUR RADIO SOCIETY

R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent.

On December I13th a group of members went out on a pre-
arranged visit, and later in the month on the 20th, the Society’s
Christmas party was held.

WIRRAL AMATEUR RADIO SOCIETY

Hon. Sec. A. Seed, G3IFO O, 31 Withert Avenue, Bebbington,
Wi irral, Cheshire.

On December 18th, members attended a lecture given by Mr.
Roberts, (G3EFX), his subject being valves.

On January |Ist the Society held a symposium under the title of
“Why Amateur Radio Appeals to me.”

TEST GEAR TECHNIQUES

An error in Fig. 9 of this article (page 429 of the
September issue) has been pointed out by several
readers. The cathode of V1 should have inserted a
3004 resistor, and the grid 3 load, shown as 3009},
should in fact be 500k(}.

THREE-WATT AMPLIFIER

Two errors appeared in this article which was
published in the November issue. In the circuit
diagram and components list V2 is given as an
EL86. This should be an EL84 as mentioned in the
text. Also in the components list, the mains trans-
former is shown to have a rating of 8mA instead
of the correct 80mA.

HELP FOR HOME BUYERS

When you are buying or selling property
it is vitally important to know where you
stand as far as the law is concerned.
Ignorance or carelessness might cost you
hundreds of pounds. There’s sure to be a
big welcome, then, for the new FREE
LEGAL ADVICE SERVICE just
announced by Newnes Property Advertiser
and Holiday Guide. Every week, from now
on, this paper will carry questions and
answers on such topics as mortgages,
insurance, surveying and general legal
points. In addition any reader may have
his own particular questions answered by a
panel of experts simply by filling in a Query
Coupon on the Legal Advice Page. Newnes
Property Advertiser and Holiday Guide.
which contains details of thousands of
houses, flats. shops, business and holiday
addresses, is on sale every Thursday, price 4d.
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DEFINITELY THE LAST WORDS ON “LICENCES”

S‘IR.—I offer the following in reply to all those
*7 who seek “novice licences ' :

Enough, let’s hear no more these weary tales.
These jealous cries of Tired Tims and mental snails.
Let their authors, miserable souls.
Use up their leisure playing bowls.
A curse on all these armchair critics
Sccking complimentary tickets.
Away yc parasites and infant bawlers,
Spawn of Weirdies, Lids and Crecpy Crawlers.
{.et's hear, instead. the voice of men,
"Who though they fail will try again,
And when they finally succecd
Their Call Sign is a prize indeed.
—GW3PHH.

MAGNETIC PICKUP

SlR‘——I do not wish to criticize unduly. but | do

think that the pre-amplitier described by Mr.
Banthorpe in his very interesting article on a
* Magnetic Pickup™ in the July 1963 issue, is
worthy of attention. The circuit as shown on
page 274 will not work unless the transistors arc
choscn for their current gains (8).

Consider: the base current of Tr1 is 4-2/330mA
assuming a Vbe of 0-3V. This equals 0-:013mA. In
order that this stage should conduct properly and
not “hottom”, the voltage drop across the
collector load (22kQ) should not be more than
3-5V approximately.

This means that the 8 of Trl should be less thun
35

——— =122, If the 8 is greater than 14, Trl
0-013%x22
will “bottom ”. From the Mullard data. the
average £ of an OCT7!l is 40. Admittedly. at the
Jow values of collector current used that # will be
lower than this figure. but it cannot be guaranteed
that it will be less than 12,

It can likewise be shown that if the current gain
of Tr3 is greater than 9-5 this stage will be perma-
nently * bottomed ” which will make it insensitive
to all but the positive peak signals—a very effective
clipping device. Unfortunately, if the first stage is
" bottomed ” this will only be sensitive to negative
peaks, so as a whole the circuit is rather insensitive.

[ enclose a somewhat better circuit. This has the
advantage that the circuit is de. stabilised by
negative feedback and is thus unlikely to " run

WIRELESS February, 1964

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by
his correspondents

away ”. It is also tolerant of # in all stages. It
should be noted that the method of biasing a
transistor with a single resistor in the base lead.
makes the circuit extremely critical since the value
of the resistor depends upon 8 which is a variable
parameter. The only advantage is a reduction in
the number of components required. However. a
method of overall d.c. feedback as shown. can have
this advantage with none of the disadvantages of
instability.—D. G. WHITEHEAD (Marple. Cheshire).

[The author of this article has read und agrecd
with  Mr. Whitehead's observations and has
suggested they should be published for the benefit
of any readers who have built or are contemplating
building the pre-amplifier.—Ep.]

—aBv

4s7k{2

VANV

Gram.
nput
on
main

amp

+ve

The revised circuit of the Magnetic Pickup pre-amplifier.

IN DEFENCE OF THE HAM

S‘lR.~Af1er reading the letter from Mr. H. A, L.
» Wagner (December issue) in his self-appointed
role of " picador of the air'. like any tortured
animal in the ring, | have been goaded into making
this reply.

Practicully everyone knows. of course, that the
average licensed radio amateur. far from being a
ham (a detestable misnomer. this) is more likely to
be a professional of very high standing. and indeed
the electronics and associated industries would look
very sick without him.

Reading between the lines of Mr. Wagner's
letter. it appears to me to be a strong case of ** sour
grapes . and your correspondent displays a great
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Infra-Red

LIBGE Heaters

up one
of these
latest type
heaters. Ideal for
bathroom, cte. They
are simple to make from our
casy-to-follow instructions—uses silica

enclosed elements designed for the correct
infra-red wavelength (3 microns). Price for
750 watt element and metal casing as
illnstrated 18/8, pius 2/6 post and insurance.

Limited Quantity Only
Waterproo! heater wire, 16 yds. length.
70 watts. Self-regulating temperature
coutrol. 10/-, post free.

Microphone
Inserts

American made. Drwna-
mic type. Rcal bargam

at 3/8, plus 6d. postage.

Crystal
type 5/6,

PRACTICAL WIRELESS

CABINET & PICK-UP

Made for a famous company
intending  to make a Battery
Record Player but changing their
minds. This is an extremely nne
looking cabinet, must have cost
at least £2 to make. It is compiete
with  handle aud fasteners as
illustrated.  Aleo inclnded in the
parcel is a Cosmocord pick-up
with crystal cartridge and sapphire
stylus. Both items new and per-
fect. Only 19/6, plus 4/6 post and
insurance.

979

Electric Blanket Spares

We carry a good stock of elements, ther-
mostats and switches etc.: for Electric
Blankets. 8end 8.A.E. for list.

Timer Kit

Special offer of all cornponents except metal
box to make maine operated interval timer
for photography etc.  12/8 plus 2/6 post.

5000 mFd Condensers

12 V., working—Plessey—perfect. 2/- each,
18/- doz.

GOOD COMPANION Mark 1l

The 6 transistor set with the -
& transistor periormance.
Incorporating all the latest re-
qurements. Anyone who can
solder can make it. Many thousands
atready in use all over the country.
Full coverage of Long and Medium
wavebands,

Fine lookinz cabinet, size 11* x 8~
X 37 Q.P.P. Output approx.
730 mW. Bixcellent reception of
dittienlt stations tike 208,

Vartahle feed back gives excellent

tone. ONLY £5.|9.6

Pins 3/6 Post and Ins.

Beginner's Superhet
As supplied to
mwany  schoots
and  colleges,
A simple
hagic xiperhet
——pasy tn un-
derstand  and
which can be
progressively
extended — - e M
ldeal  for  students—components  pelude
—valves —metal rectificr tuning condenser
— .1, transioriners, ete. ln fact complete
superhet except speaker. Price £3 plus
di- post. and nsurance. Dbata nctuded
tree or sep., J/6.

Copper Clad Element
Plant this under a refector ta make ideal
infra-redt heater, aisa suitable for building
into  canvector, blower heater, drying
cabinet. eteo 230/240 v., 1250 watts, 12 s,
long but can be bent to almost any shape.
718, plus /6 post and insurance.

This fine cabinet
as illustrated but
less control knotg
in available this
wonth at a
special snip prive
of 15/8, plns 4/5

Cabinet Snip

post and
ingnrance,
Hize is 133in_

x Bin. X
4in. and it
1 wmcely
covered in
two  tone
Lol

fabric.

Yaxley Switches

1 pole, 2 way  2/- Tpale 3 way 2/~
I pole, 4 way 2/3 | pole, 2/6
1 pote, 7 way 3/~ pole, ¢ 3/-
1 pole, 11 way 3/«
2 pole, 2 way  2/3
2 pole, 5 way 5/=
2 pole. 12 way  5/8
B pole, 6 way 4/-
4 pule, 2 way 3/~
4 pole. 4 way 316
4 pole, 8 way 6/6
4 pole, 32 3 pole, 3 way 46
5 pole. 5 pole, 12 way 14/8
6 pole. / 6 pole, 3 way  4/6
6 pole, 12 way 17/8 6 pole, 11 way 16/6
6 pole. 4 way  8/8 S pole, 2 way  8/8
8 pole. 4 way 7/ S pole. 6 way  11/8
& pole. 12 way 23/6 12 pole, 2 way 8/~
12 pole, 5 way 16/6 12 way fader  3/8

1 pole. 6 way incremental shorting, 3/6

Pleage add 1/- post. and packing for all orders
below £3.

Meter Bargains

2in. Moving Coil 500 micro-amp.  f.rd.
Brand mnew, 178, ptus i/~ Packing and
Insurance.

THIS MONTH’S SNIP
POCKET SIZED TAPE RECORDER

Sraailest  prevision Tape  Te-
corder made - Push btiem
contral—will record amd plav
Lach o your  pocket—uses

standanl |7 tape and easy to
replace batterics,

SFECIFICATION. Twmnensions 6% x 217 x 13”, werght 14 oz,
recording time 12 mins., reninding time 1 s,
Magnetic erasing. Wow and tlutter, witkin 2%
response 300-1,200 ¢/s (within 6:1R)

Plus 2/6 Post and ins. ‘One month oxLyY  £6.19.6

and frequency

e e ey

Tabby Equipment

With details to make Closed
Circuit TV Lens System.
“sSee in the dark™ equipment
comprising 5.000V power pack
which contains ignition coil
vibrator, ete.  Control unit.
interconnecting cables and Tnira-

red  binoculars, Oftered  Tor
one month only at the give
away price of £3.10.8, pins
L0/ carriage These  are

unuse.l. just as received from
the Mij v, helievesl in good
workiig order but sold without
guarantec.

“CORONET” Mk. 1l

An excellent pocket &t using 3 MAT transistors for the oscillator
and 1.F. stages anc junction types including a matched pair 101 the
outpnt stage. It folly covers the medivlu-wave hand and that part
of the long-wave band to bring in R.B.U. Light. The circuit includes
a highly vficient klab aeral and Plessey tucing condenser incorporating
wave change switch. Overall size approximately 41 x 2} x 1jin.
Supplicd complete with carrying case, this two-wave pocket set is
available whilst stocks last at the very low price of £3.12.6.

MULTI-METER
BARGAIN

Model number EPYOK. Extra wide
scale fitted corner wise for compact -
Desg, extra accurate as it uses 1°4
eomponents.  Heusitivity 10,000
ohms per volt A.C. and D.(% ranges
M, voltage up to 1.2kV in 5
Tanges. . voltage np to 1.2kV 5
ranges. DL, enrremt up te 300mA
4 ranges, Registance up tc 2 meg,
Capacities .005 to .15 mid and deci-
bels. Complete with full instruc-
tions and test prods and battery
for ohme range. A real bargain not
repeatable once stocks cleared.
Price 89/6, Carriage and insurance
5/-.

Fluorescent Light Bargain
For pelmet or window lighting, etc. -
Kit of parts comprising: choke, two lamp
holders,
starter
holder and
starter.
40 watt,
19/6; 80
watt.. 27/6.
Plus 2/ post and insurance,

Building A ’Scope

din, osilloscope tube.  American made
type No. 8FP7. 6.3 v. 0.6 amp. heater,
electrostatic deflection, brand new and
fuaranteed with circuit diagrarva of scope,
15/~ each, plus 2j6 post and insurance.

Adjustable Thermostat
i

R|nijtable for Tndustrial or domestic purpores,
such ax controlling furnace oven, immersion
heater, etc. (an also be used as a flamestat
or tire alarm. Made by Bunvic these are
approximately 17in. long and adjustable over
a range 0 to 550 F. The contacts are rated
at 15 ampe., 230 volis, and the adjustment
apindle, which comes to the top, can .be
fitted with a flexible drive for remote control
or 'just a pointer knob for local control.
Listed at £3 or £4 each. these are ofiered at
ouly 8/8, plus 2/8 postage and insurance,

Ice-Stat

This is a small thermostat which cuts on
and off at around ireczing point. Has many
uses, one of which could be an ice warning
device to be fitted under your motor car.
Price 7/8, post 1/-.

Refrigerator Thermostat

Standard type with adjnstment for all normal
refrigerator temperatures, 7/6, pius 1/- post.

Simmerstat Heater
Regulator

&uitable to control elements, heater, soldering
irone and boiling rings up to 2,500 watts,
Complete adjustable, norinal price 55/- each,
special anip price 12/8, plus 1/6 postage and
insurance.

15 amp. Thermostat
Adiustable over a fairly wide range of
temperatures but set for 70 F., suitable for
wall mounting te control room heaters.
Exceptional bargain at 9/6, plus 1/- post
and imsurance,

B29 Receivers

A fine receiver made by the famour Marconi
Company. Covers the shipping bands
15 K/e to 560 K/c in four switch stages.
Has vernier tuning and all refinements.
Works off A.(. maina with internal power
pack. These sets need servicing, but we are
selling at less than spare parts value i.e.,
£5.0.0, phis 30/- carr.

ELECTR

ONICS (CROYDON) LTD

266 LONDON ROAD, WEST CROYDON, SURREY,

(Opposite SAVOY CINEMA)
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TRANSISTORS GRAMOPHONE UNITS MULTI-RANGE TESTMETERS
Muliard  AFIZT 96 e S BSR TUL2 unit. with Mono TC8H cartridge, | Caby M1 .. .. .. .. .. £2 18 0
5 3 al .. 00 90 . G
Acwr 14/ e B 9cit 8- | BSK GUT unit, with TC8M or TCSH | Eagle BFIOK .. .. .. 2138
D140  25/- ] %5/' 2 6 cartrldge Mono, £4.15.0. Model 200H .. .. .. .. £5 80
AFl02  27/6 | OC70 b || SEE 8/- | BSR GUT_ unit, B8O ces cartridge, | Bagle mpsox o 11 Il . £9196
NhA 11/~ | 0842 1 i | ocst 5/6 Stereo, £550 Caby Al0, o0 co oo o fA 1786
ﬁp{%g i0/6 { 9542 g- OC8IM  8/- | Garrard Autoslim, automatlc with GC8 | Tavior 121A .. 00 00 .810 00
10/- OCA 9/{; oce2 10/- Mono cartridge. £7.15.0. Eagle TK20A .. 95 oo . 22 9 g
AFILT - 96 | GCH4 U8 | oces - | Garrard e on . aigamatlo, with EV26 | Eagle EPOK .. .. .. . 2619
Ao Zg/' | Sotem 9’: Ocie 8- Stereo cartridge, £8.10.0.
N 110/6 e o | ol §fe | Garrard Autoslim. do luxe. with GC8 Mono
ATiZ 108 | OET S5 | 06N 108 cartridge, £11:5.0. American Recording Tape, standard
1 GanatrddAutgilzlxg de luxe, with EV25 Sterso gg&‘; 5l1n1195p'(l)1?11 5%0(93% 1%& 1’12/9 F’l%glg
DIODES cartridee .
BY100 /8 | OA%0 31~ CFX34 4/- | BSR Monarch UAM with TC8 Mono | play 5in. spool, 900ft.. 12/6: 5iin. spool.
0A70 3/- | 0A91 3/- | GE 4/- cartridge, £6.6.0. 1200ft., 156/-: Tin. spool. 1800tt.. 18/8.
OAT9 3/~ oAgso 3/6 GEX35 10/- | BSR r'1\!11é131111r£::h I(J)AM. with TC8S Stereo
OAS8L - 1 QA2 o cartridge, £7.7.0.
612'[’8 OF TRAN S? STORS Sca,-gr%%%??éﬁg%‘?m' with TGS Mono Transistor Am})?llt{;%EFv{rggsz input points
Set 1. Gomprising OC#4, 2 OG5, BSR Mondrah UALS, with TCBS Stereo | With sensitivitles of 10 mV and 20 my.
matched pair OC81 32/6 set cartridge. £7.19.6. Francistor argplrlnﬁer e watt, DEI?ade from
Set 2. Comprlsing OCBI DerEr a 12v. battery. push-pull output. 2 separatelj
matched pair OC81 o 20/- set MICROPHONES controlied input, 15 8ns. 3 watt valve
. amplifier, controls: volume, treble, bass
VALVES Acos Mic 39/1 . co £1 12 8 | with on-off. valves EZ80. ECLS6, £4.19.8,
DK96 /9 PCC84  7/8 9{- | Floor %tand Adaptox .. 12 8 | Amplifier 12 watt outpbut to suit 3, 7 or 15
DAF6 8/9 PL82 78 4/- | Acos M c 45 o .. 19 8 | ohms speaker, 5 valves. EF86, 124XT, 2 x
DF06 o Table Stand 5o . 12 6 EZ81,
R g;g PY83 718 2/- | Mic 100G £1.15.6 El.84. 15 mns.
gCcat 5/ | UABCK e L ;{gb“’ﬁ‘agg .l;g"g 1964 CATALOGUE
2CC! - os Mic og . N 3
F‘(écgg 56//6- UBFso 718 /5 | BM3 Microphone £2 50 \?‘xl\ av dlhll![l}. d’«&':('(ltllf()'a "ﬂtl?mD\ Nlmlr
ECCBt  7/g | UCHaz 116 376 | Tloor stands MSe—3Sections 1 €2 19 8 fANNT “Piiate etk dour - Busmess
ECC85 78 | UL4L 78 3/6 | Table Top Stand oa ba 80 | ¥ {tor neading. 03 s
KCH81 7/8 | EY3l 8/~ 5/6 ‘
EBC4L  7/6  Pl81 8/8 4/9
EF41 KiL:] L /8 4 /8
LOT80  7/8  PCLE3 96 5/6
PCF80 7/6 PCF82 9/6 6X5G 5/-

METAL RECTIFIERS
K3/25 &/9 | K8/25 8/9 | M3 2/10
K40 9/-"| K840 9/- 1 R3/20 4/3
Contact Cooled Types
cep 8/ (3B 14/- C3D 10/6
Silicon Rectitieps

A I ] P HA TERVMVS: Cash with Order ur ¢.0.0).
Postage and Packing Charges ¢X{ra.

wingle valves 9d.. Minimum Pareel

Post charges Please include
RADIO SUPPLY CO. sufticient uonlmro with your order.

Minimum C.0.D. fees and postage

125v. 500ma Bl 230v.500mA  6/6 J 103 LEEDS TERRACE |15, L1ess, Josial Rates appiy 1o
5 g e inwide f tal
YRS / WINTOUN STREET  |Fifrsamat shonpere 9 Sm. to 3 .
MILLIAMMI Mon. to Friday., saturday 10 a.m.
0-50 LA, 39/8. Ry 1A, 3216, 0-1 mA. 27/6. LEEDS 7 to  pan.
0-5 mA 27/8. 0-300 v., 27/8. ‘5 Meter, 35/~
TELEVISION TUBES SPARES

REGUNNED Condensers, 100, 10/-, .
21 in.] 9976 Guaranteed | Year New Assorted electro- ERSlN MULTlcORE SOLDERS
|-———— Ins. and Carr. 1016, ‘ILucs’& PFs.  _

17in. | 7976 Add 10/- r;fdanable xe istances IOO—ds'-
| — on OLD E sst. sizes, watts, grades. . e o .
15, 14, (110° Tobes in stock.)| VALVES 94, ea. 40—¢1 for a first class joint every time
12in.| 5976 Thousands of Valves .
EX-MAINTENANCE TESTED TUBES [ 2valable. P.P.on 1-46d. Wherever  precision
J Satisfaction Guaranteed. A2 e soldering is essential, THE NEW HANDY

] 5 «36/24, |4KP4, 141, |z|.'3|/74 TE,_EPHONE ] 5/6 manufacturers, eng- DISPENSER
and_others. Carr. 5'- HANDSETS ineers and handymen Fasy to find in the

Per P: rely on MULTICORE. tool box—simpla. to
SPEAKERS 7/9 each\ @ G.P.O. standard :;tt::'ln. There’s a MULTICORE use. The solder 18 in

4 Mone: House to Workshop, s made for a8 continucus coil
Gb',nck BSIS,,Z,::“: Ignnqu",e foT- garage, inter-office, etc. OLDER just le which can be used

Works off any small the job you have in direct from the

other sizes. Ex. mfd, salvage ' hand. Here are some handy free.standing
PP 113, Lrezp, [0 RO of them. dtspenser—in fact. it
v T p—— is virtually a third
TAEREI:(LS ZSA’-S '&'3,\ '\..'“‘w T 177-£11.10.0 hand for those tricky
Indoor combined. ' o PRINTED CIRCUIT & xid:”nl‘.‘) }Oba. Con-
Complete  with 14" - £7.10.0| | TRANSISTOR SOLDER | Homp. o o
12ft. co-ax. and 12 months’ Full Designed for soldering High Ersin Multicore

plug. P. & P. 2'6.

Written Temperature sensitive com- Savbit alloy. 26 ;
AERIALS 35/6

ponents. Plastic re-usable
Guarantee. reel contains 260

Loft Combined teet of 60/40 High
BBC with 3 ele- Channels for all ’I?ln OQuallcy 22 BIB WIRE STRIPPER
ment ITA universal areas. .W.g. ERSIN
fitting. Demonstrations ’ﬁ,‘;{’;{f‘?‘;%";g;”"@,‘} AND CUTTER
o P. &CPa'bal,:. 6d daily in our Shop, ":1 non-corrosive Strips tnsulation W
per;):l. Plugs 113 ca. Personal collection T, %‘""‘i\gk for Size without nicking wire. | 7y
LEGS—Complete |, advised. s [- each cuts wire cleanly, |
with fittings for § Carr. l4in., 20'-, For small users. the same splits extruding '™

any set, 3576, - 17in., 30, specification is available on fex. 3'6 each |I
Tnsulation Tape 1/6 Roll, | | a 2/6d. reel. e
75t x yin. wide. Bargain. P.P.9d. | Portable Tape and Record
No Dark Switch—8'9. Safety | Cabinets, 1979,  Size 13i x
in the home. _Don t get caughtin ] 104 x 8in. Two tone P.P. 5. MULT'GGRE SOLDERS I-TD
the dark,Limited stock.P.&P.9d. MULTICORE WORKS, HEMEL HEMPSTEAO, HEATS. (BOXMOOR 3838)

DUKE & Eﬂ iLBNDON) LTD. Phone
621/3 Romford Road, Manor Park, E.I2 ILFerd CMMS. la
Liverpool St.——Manor Pk.—10 mins. 6001,2/3

www americanradiohistorv.com


www.americanradiohistory.com

February, 1964

deal of ignorance. He unmercifully criticizes the
licensed amateur and yet praises the pirate operator
to the full. The obvious reason why pirates “ cut
the cackle to a minimum ” is the perpetual fear of
being traced by the authorities because they are
breaking the law.

Mr. Wagner states neither which system of
emission nor which bands he operates, and he does
not indicate the subject matters heard under dis-
cussion, but most of us are quite capable of
exchanging technical data if the occasion arises.
Conversely, by virtue of our licensing regulations,
we are at liberty to discuss much more personal
matters at any time—and we do! — REex Tosy
(London, W.1.).

EVEREST PRAISE

gIR.—May I say a word of praise for the

*“Everest ” tuner, which was described in
the June and July 1962 issues of P.W.? As stated
by the author, alignment needed plenty of patience,
however once this has been muastered, it certainly
does all that was claimed of it. and was well worth
the cos: of the crystal—J. SmeTHURST (Oldham,
Lancashire).

A DIFFERENCE OF OPINION

~IR,—Mr. Hellyer in his article “Test Gear
Techniques”, published in the November
issue of P.W., appears to be confused.

He says: * Mathematically, NdB=10login(P2/P1),
where Pl is the input and P2 the output power.”

This is perfectly correct..The bel is a ratio
(logarithmic) of powers. This can be also written,

VI*XR2
of course, as: NdB=logio and, as the
RIxXV2*

author states, if RI=R2 then: NdB=
10logi(V1?/V2%), or: NdB=20logi(V1/V2).

This however, is not equivalent to: NdB=
10login (V2/V1) . .. (a) and therefore cannot be
termed as a voltage ratio or as a voltage decibel,
which (a) would represent. As V*/R=P however,
therefore: 20logi(V1/V2) can be said to be again
a ratio of powers. There is only one type of decibel
—power. Anyone who speaks of the other rypes of
decibels—voltage. resistance, current—either has no
knowledge of what he is speaking, or is being
deliberately misleading. — P. J. McGOLDRICK
{London, S.E.9).

JIR—In reply to Mr. Goldrick’s letter. This is an
example of the academic versus practical
controversy more often found in the pages of the
“glossy ” technical magazines. Mr McGoldrick is
as right in his facts as he is rude in his conclusions.

While it is perfectly true that the bel is a
logarithm to the base 10 of the ratio of two powers,
it is also true that since the power ratio is also the
square of the voltage or current ratio for a given
load impedance, the power ratio in decibels can be
stated as 20 times the logarithm to the base 10 of
the voltage or current ratio V1/V2 or 11/12. When
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using this convenient measuring tool, we do not
always state that the expression dB is a power
ratio: this is understood. Engineers who regularly
employ the dB as a means of response curve, band-
width and sensitivity checks are quite familiar with
its use. They are concerned with comparative
voltages, but are well aware that the use of the dB
is a mere convenience, not an absolute measure-
ment. They know quite well that 20logi(V1/V2)
is a ratio of power, and do not speak of different
types of decibel. In doing so, they are not inten-
tionally misleading and could hardly do their work
without knowledge of what they were saying.

A closer reading of page 646 of the November
P.W. will show that this stricture was indeed put
forward. Space prevented a fuller theoretical dis-
cussion in an article of this nature. It would have
been quite proper to continue to the effect that
voltage ratios are more correctly stated in nepers.
But to bring in logarithms to the base “ e would
have done nothing to improve the article, or
clarify the subject. However, if a more technical
(less misleading?) treatment is needed, the author
will be happy to oblige.—H. W. HELLYER (Gilfach,
Glamorganshire),

Sir—I would be grateful if any reader could sell or
loan me , ..

- - . the May and June 1957 issues of P.W.

J. M. ROBFRTSON, 38 Silverhill Drive, Denton Burn, Newcastle
upon Tyne §.

... the circuit_diagram or data of a Beethoven
B106 television receiver.—S. STAFFORD, 25 Sithson Avenue,
Bolsover, Derbyshire. .

...the manual of a Marconi Canadian receiver
No. 52—H. C. LoxLEy, 51 Guy Street, Warwick.

-..the June 1957 issue of P.W.—D. W, Frost,
6 Queen’s Road, Harpurhey, Manchester 9.

... the circuit and data of the a.m. test set, type
74.A.—G. H, Park, 32 Stonefield Street, Moorside, Cleck-
heaton, Yorkshire.

...the issues of P.W. giving the modification
details of the No. 19 set.—J. AULESBROOK, 61 South Road,
Beeston, Nottinghamshire.

... the instruction book for a G.E.C. four-valve
portable recciver, type BC.1255.—M. SELLARS, 9 Oaklea,
Sherwood Road, Heath Grove, Buxton, Derbyshire.

...the January 1961 issue of P.W.—A. Crabb,
“Jara”, Central Avenue, Hullbridge, Fssex. 5

...data for the No. 38 and No. 46 transmitter/
receivers,.—23861901 Tpr. HARGREAVES, A. W., Q.M. Troop,
2nd Royal Tank Regiment, Lisemally Camp, Omagh, Co.
Tyrone, N. Ireland.

. . . the September 1960, September and December
1961 issues of Practical Television—R. F. DaRnY, 5 The Firs,
Bell Bar, Hatfield, Hertfordshire. . :

...the August, September and October 1961
issues of P.W.—P. A, BLAKEY, Cox Hill, Boxford, Colchester,
Essex.

... the September 1956 issue of P.W.—M. A.
FORRESTER, 58 Bede Avenue, Sherburn Road Estate, Durham.

.. .details of the valve line-up and internal con-
nections to the coil pack plugs of the receiver type M.C.R.L.——
L. O. BeaLiNG, Del Monica, 93 Alma Road, Bournemouth,
Hampshire,
... the September 1957 issue of P.W.—A. Guv,
27 The Drive, Lightcliffe, Halifax, Yorkshire. .

... the issues of P.W, dealing with the conversion
of the R1155 receiver.—J. REED, 14 Firth Road, Rondebosch,
Cape Town, South Africa.

. .. the circuit and wiring diagram of the supply
unit Mk.IT1 No. 2.—S. M. MARSHALL, 18 Anne Way, Barking-
side, llford, Essex. o

. . . the circuit and/or any other data for the R.107
Mk.JJT set. R. 8. KING, 46 Maesteg Road, Cwmfelin, Maesteg,
Glamorganshire. .
- . . information on the type of batteries used in an
American Philco signal generator No. B76920.—H. C. CLARK,
63 Quecnsway, Moss Bank, St. Helens, Lancashire.
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SERVICE SHEETS

SERVICE SHEETS, Radio and Tgele-
. vision, 3/68,_ post pald. VEST AND
BMERY, 17 Ha. lgart,h Street, Durham.

SERVIcE SHEETS' Radio, TV, 5.000
models. 1/-. S.A.E. inquiries
¥ 11 Maudland Bank, Preston.

SERVICE SHEETS: Radio and TV, 4/-

each. 1963 List now available at 2/-.

All orders dlspatched on day received.

Also Manua]s for sale and hire. List

1/-. S.A.E. please. SULTAN RADIO,

12{9 ?hurch Road, Tunbridge wells,
en

S.P. DISTRIBUTORS is now under
New Management. Try our stream-
lined service, We supply SERVICE
SHEETS for Radios, Televmons. Tape
Reoorders. Amplifiers, etc., by
RETURN OF POST at 4/- each plus
postage. Send S.A.E. with inguiries.
New 19683 List now available at 1/6.
plus postage. Mail orders only please
to S.P. DISTRIBUTORS, 44 Oid Bond
Street, London WI1.

TRADE SERVICE SHEETS offered
by retired engineer. If 1 haven't got
it you won't get it. All 4/- each by
return. Please include large S.A.E.
Mail orders only. FETZIONI. 80
Merrion Avenue, Stanmore, Middx.

S.E.S. SERYICE SHEETS for all TV,
Radio, including Transistors, Tane
Recorders, Echo Units. Amplifiers,
Record Players and Autochangers,
etc., also various domestic appliances.
List 1/, A.E. Mail orders only.

CAL S 8

SUN FLECTRI ER .
St George's Road, Hastings.

SERVICE SHEETS for a'l makes of
Radio and TV, 1925-1963. Prices from

1/- with free fault-finding guide.
S.A.E, inquiries. Catalogue of 6.000
models, 1/6. 125 Radio/TV Sheets

covering many popular models, 21/-.
Valves. modern and obsolete. Radio/
TV Books. S.A.E. lists. HAMILTON
RADIO, Western Road, St. Leonards,
Sussex.

TELEVISION OHARTS 1/0' with lay-
out details 2/9; Mak rs‘ Service
Manuals from 3/9: TV type valves
B7G., B8SA, BoA 2/9: All by rapid
return post service. Send s.a.e. for
lists: Back issues PTV 1/8. All post
paid: Send now to Shaw, 64 Standish
Street, Burnley, Lancs.

SERVICE SHEETS, also Current and
Obsolete Valves for sale, JOH
GILBERT TELEVISI

ON, 1b Shep-
herd's Bush Road, London., WI12.
Phone: SHE 8

38 SET 5/-. 18 Set 2/6. R1155 10/-.
T1154 5/-. Circuit  Information.
CAMPBELL AIRCRAFT LTD.,
land Road, Hungerford, Berks.

Ever-

SOUND RECORDINGS

A UNIQUE BUY!
t 53in.,
2 OOft. D'P. 28/6.
spool, Ba,lga.lns in all
for list. C. KINGSLEY AND cO..

Tottenham Court Road, London.
Wl EUSton 6500.

Recording Tape.
. Tin.,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per line Part
thereof, average five words to jne.
minimum 2 lines. Box No. 1/- e

Advertisements must be nrepald and
addressed to Advertisement
Manager  “Practical  Wireless,”
Tower House, Southampton St.,

London W.C.2.

RECEIVERS & COMPONENTS

NEW ELECTROLYTICS. 100+80MF
350V. working. 1§in. x 3in. prong, 2/6
each; 16418416 275V working, lin. x
2in. prong, 2/6; 1004200 275V work-
ing, 13in. x 4kin. stand 3/6; 100-+400

275V working., 1%in. x 4} in. stand,
3/6; 100+100 300V working, 1liin. x
3in. stand , 3/-: 644120 350V working,

13in. x Hm stand. 2/6; 50+50 275V
working, lin. x 3in. printsc.. 2/6:
32432 275V  working, 1%m x 21n
etand, 3/-; 16 300V working, §in
13in. w/e 1/6: 100+300+100+16 257V
working, 1%in. x 4in. stand 5/-. Post-
age per cond. HOLLY ELEC-
TRONICS. Holly House, Ford End.
Chelmsford, Essex.

“HEATHKITS’ can now be seen in
London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD.. Dept. PW7/9, 126
Hamilton Road, West Norwood. SE27.
GIPsy Hill 6166.

NEW VALVES GUARANTEED!

105 5/-  6X5G 4/8 PEN36C 5/-
I A

25L6GT > 7
IR 411 cic 45/,(5 PCL84 5/
LT
6BW7 4/ ECC8 5/~ RI9 9/8
8X4 3/6 PEN46 2/6 TY86F 8/-

Cash with order only. Postage 6d. per valve.
Any parcel insured against damage in tran-
sit 6d. extra.

A.D.A. MANUFACTURING Co.,
116 AlMreton Road, NOTTINGHAM.

WANTED: VALVES, TRANSISTORS. Etc.
Bought for Cash.

STOCK CLEARANCE:
denﬁers Resistors,

ily only. Bargain lists.
way Avenue, El17.

Valves. Con-
Transformers.
98 Green-

EXPERIMENTERS’ BARGAIN
Transceiver SCR522, 100 to 150 Mc/s.

Crystal controlled (no crystals). Re-
ceiver section, valves. 3 of 128G7, 12C8,
12AH7, 12J5. 3 of 9003, 9002, 12H6, 30/«
post, paid. Transmitter, part st.ripped,
valves, 6887, 3 of 12A6, 6G6. 2 of 832
includes modulation transformer, etc.,
95/- post paid. Both units in rack, sent
by rail for 50/-. Complete with all
valves and in good clean condition.
Spares for 52 Receiver, Valves, ARP3
2/6. 12Y4G 8/68, 12SC7 3/6. OZ4 B/-, post
1/- each, 8 or more post free. Vibrator
Packs. 12 volts to 150 at 40 mA, 7/6 post
2/8, Reprinted handbook with all cir-
cuits. 5/-, post free. Remote Con-
trol Unlts No. 1. Complete with chamois
padded iow resistance headphones to
suit 52. Microphone Morse Key, Hand
Generator and Bell, etc. Brand New
at R7/8, post 7/6.

40 42 Pﬂ#ffﬂﬁﬂ
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RECEIVERS & COMPONENTS

(continued)

No. 3 BUMPER PARCEL

6 Assorted ex-govérnment valves.

6 Wander plug sockets—sorry no plugs.

Gpn}llr l°<f Brass Instrument case safety
00KS.

1 Electro magnetic counter 10 imp. per sec.
3 Assorted Malns Dropper Resistances.
3 Yards of insulating s eeving.
1 Post Office telephone fuse box with fuses.
12 Assorted car bulbs, 6 volt and 12 volt.
.S. panel lamp bulbs, 8 volt.
12 Sheets of carbon paper.
50 Tubular condensers assorted.
12 High stabilility resistors. assorted.
12 Assorted valve bases.
6 Valve retainers.
1 Clockwork timing mechanism intended
for blowing up rockets?
112 Volt vibrator mallory, 4 pin.
24 Red bezels for panel lamps.
3 Telephone cords bralcled. 90in. long.
1 Speaker. 3 ohm.
2 Crystal adaptors.
4 doz. Cartrid e fuses.
6 Transistor clips.
1 Palr test leads with prods and spades.
(These need cleaning and oiling. new dbut
bad storing)

20/- Post Free, Two Parcels for 35/-

Signal Generator l\ne loc Made
Salford Electric. 5.5 to0 65 Mc/s. Wlth
charts, leads. plugs. in original case.
BRAND NEW. Free delivery. £7.10.0.

BREAKDOWN UNITS
Transmitter, Receiver Control Box
containing 7 instrument knobs, 4 toggle
switches. 3 rotary switches, 20 small
potentiometers, 2 Plessey Sockets.
cases rough but components O.K.
8/- each, post paid or 2 for 10/-

19 RACK FITTING CABINET,
34" high by 21”7 deep with telescopic
drawer slides. Louvred sides, back and
top. Brand new Swedish make, £4.0.0
only, plus B.R.S. delivery.

ECR 35 Tube with Screen and Base, with
data. 25/-.

5UP7 Tube with Screen and Base, with
data, 30/-.

20ft, Steel Telescoplc Mast. 50}-
High Stab Resistors, 8d. ea

MONITOR 56 1s a hlgh-speed triggered
oscilloscope, comprising indicating
Unit Type 248, Power Unit 675 and Fol-
lower Unit 68, with connecting cables.
A minimum 30v. Is required to trigger.
Amplifier has flat response to 1.5Mc/s.
Indicator may be used with external
Timebases and Signal Amps, at rear
links. Valve heaters run continuously;
H.T. only. being switched ONJOFF on
front panel. : Vi(a),
V2, V3. Vé(a). V5, V6, V7,
stage, Vo Sawtooth Generator.
vio. Vll V12 “X" plates parabhase

amp, V13, V14 paraphase amplifier for
signal (videoy “Y® nplates. Meter:
use 5v. scale for x 20; 20v, for 5: 100v,
for Direct: 500v. for divide by
With circuit and ieads, probe ‘etc., £8,
plus carriage 15/-.

A LIMITED NUMBER OF TRANSMITTERS
AND RECEIVERS WITH FULL DETAILS.
19" Rack Fittings to Fit Swedish Cabinets
Send large envelope addressed for details.

Also a good range of Transformers.

E. R. NICHOLLS

Mait Order and Retuil Shop:
46 LOWFIELD ROAD
off SHAW HEATIL STOCKPORT
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS FOR SALE
(continued) (continued) (continuved)

i EXCEPTIONAL VALUE: Picture { 250 ‘12 DRAWER UNiITS.” New.
?:%tﬁ?srzicﬁ-gffogf?ﬁ@ﬁgsb%“?33?.1 Zubes. s orand  new.  Mazda - 19in.. | ex-works, £4/15/-, carriage paid
Acos type 8/- each. GEX25 diodes 1/3 | CME1901, Mullard 19in. AW47-90/91, {mainland). Eacn drawer 5{in. wide,
each. Guaranteed set tested valves £4/10/-; Mullard 23in., AWS50/90, | 3in. high, 10§in. long. Stove enamel-
EF80. EB9l. 10F1 9d. each, 3 for 1/6. | £8/10/-; carriage (insured) paid. 12 | led areen, heavy gauge Derfect steel.
L63, ECLS0, "2/- each. Pz30 Eisg | months’ guarantee. Note: All brand | 12" ‘dividers free. Catalogle free
PLas. v 2/6 each. PY81 3/-. KT36 | NéW. We a’so supply most other (Dert. Z4). N. C. BROWN LTD
B36, 20P1, 27SU 4/- each. N37, D281 | ®iZES completely regunned at £4/17/6, | Eagle Steelworks, Heywood, Lancs.
45 eatn. Lok e EB4!, EBC4], | 84aranteed 12 months. TOMLINSS.E11546

ECC81, EL42, PL81, 6C13. 10C2, 6LD20,
20LI1, EL33 5/- each. 30P4, 53KU, PL36,
6/6 each. PL82, PL83, PY80, PY82,
PCPF80 3/9 each. Send for full list of
valves. A1, RADIO COMPONENTS,
14 The Borough, Canterbury, Kent.

TRANSISTORS now half-price
unmarked but tested packete of 186;
unmarked untested packets of 40,
duds suitable as diodes, packets of

80. All packets 10/- each, posta%e
1/-._Four packets post free. C.W.O.
K. R HISTON (Dept. PWT), New

. . W
Mills, Stockport.

Lewisham Way, New Cross,
TID 3857.

1009 TUBES

Rescreened, rebuilt, £4.15.0. Guaranteed
year, 70° §0°, 110°, Carriage 12/6. Mullard,
Mazda, etc. NEW Boxed Valves, 12 months’
guarantee! PCC84, ECF80, PCL82, EF183,
EF184, BY100, BY101, etc., 7/6 each. PLs8l1,
U2, EF86, ECL82-6, PCF80, U.191, PL83,
etc.. 9/- each. Lists Free.

PHILIP BEARMAN

43 Leicester Road, New Barnet.
Tel.: BAR 1934.

DIRECT Tv _REPLACEMENTS LTD.,
largest stockists of TV Components
in the U.K. Line Output Trans-
formers, Frame Output Transformers,
Deflector  Colls  for most makes.
Official sole suppliers for many set
makers, Same Day Dispatch Service.
Terms C.0.D. or C.W.O. Send S.A.E.
for quotes. Day and Night Telephone
GIPsy Hill 6166, 126 Hamlilton Road,
West Norwood, SE2T.

CRYSTAL CALIBRATOR No, 5 Mk, |
using § valves, a 1 Mc/s crystal osc. is
used to synchronise 2 multl-vibrator
0sc. operating at 10 Ke/s and 100 Ko/s
res - Harmonics of 10-100 and
1 Ke/s are avatlable up to 20 Moys,
far bevond thiy on any sensitlve set.
modulator also incorporated for recelv-
ing. In small Bakelite casedxl%! carry-

T..80- v. H.T.

supplied,

ing handle. power2v. L. T.
instructions
', 70/~ POSU 5/~

Cireuit  and
BRAND NE

WAVE-METER INDICATOR TyDe
230. Using plug-in wave-meter boxes
into a 7-valve sensitive amplifier and
indicator unit, mains overated 100-250
volts. Power unit at rear on a small
separate chassis supplying 350V, D.C. at
100mA full wave rectified and 6.3 volts
4 amps L.T. Each sUpplied new or as
new with a V. H.F. or U.H.F. wave-meter
box and all connectors in wooden
trausit case. Wave-meter boxes easily
made to all frequencies. Containing
coll tuned by varfable condenser, out.
put In series with dlode to input socket
on indicator unit. Price for this essen-
tial Iléace of equipment, only 50/-,
carr. 3

J. T. SUPPLY (Dept. H)

130 MEADOW [LANE, LEEDS H
CALLERS WELCOME

SPEAKER REPAIRS, fitted.
Satisfuction guaranteed. L. S.
REPAIRS, Pluckley, Ashford, Kent.

Cones

FOR SALE

UNDERPILLOW SPEAKERS: Listen
without disturbing others, 15 ohms,
£2/11/6; timer unit. designed for
whisper teaching, famous make, 3
on/off periods in 24 hours, 134 200-
240V. £6 13 3.—S P. Ltd.. York House,
Huddersfield.

YOU COULD REAO MORSE BY FEBRUARY
G By using the RHYTHM METHOD
ol Morse tuition a student, start-

« ing from scratch, has passed his
Morse Test in just 13 DAYS by
faichtully tollowing the instruc-
uons given in this fantastic
‘course. You could pass the test
NEXT MONTH. For explanatory
booklet please send 6d. in sta:mps to:
S GBCHS 45 GREEN  LANL,
b PURLEY, SURREY i

LOUDSPEAKERS; 6iin. round, 7in. x
4in. eiliptical, @ . Fully Guaran-
teed 7/6 Post Free. THE HOUSE OF
WAX. 181-183 Lake Road, Portsmouth.

SPECIAL OFFERS — NO INTEREST TERMS

ARMSTRONG Btereo 55 Chassls Cash £029.18.0
u1 58/- dpt. and 12 pyints. of 4711 monthly.

ARMSTRONG AF208 Chassia Cash £21.4.0

or 48/« dpt, and 12 pymts. of 31/10 monthly.

GARRARD Autosliin Chdnger Cash £7.17.0

or 18/- dpt. and 12 pymts. of 11/9 montbly.

GARRARD ATG/EV26A Uash £18.5.5

or 25/5 dpt. and 12 pymts. of 18/4 monthly.
A. L. STAMFORD Ltd. (Dept. J30)

Phone: BHO 5003
98 WEYMOUTH TERRACE, LONDON E.2.
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GOVERNMENT SURPLUS

Radio, Radar and Electronic
Gear for Sale
SEND FOR FREE LISTS
SLATER

34 Lifford Street : Sheffield 9
Yorkshire.

EXCEPTIONAL Transistor Portable
Tape Recorder, value £5/19/6, com-
blete with crystal microphone, ear-
phone, spools, tape, batteries, instruc-
tions, presentation box (extra tapes
1001t 4/6). Idealeglft.. £6/10/8, Satis-
faction guaranteed. Postage, Packing
2/8. TOMLINS, 156 Lewisham Way,
New Cross, SEl4.

GUITAR AMPLIFIERS
WITH TREMOLO

Hi Fi 15 wates.
Valves ECC83,
ECC83, ECC83,
EL84, ELB4,
EZ8t. Four jack
inputs. Six con-
trols:  two vol-
ume, bass, treble,
tremolo speed,
depth. Remote
plug. 3 and 15 ohm outputs. Real vaiue.
Kic £8, ready built £11. Similar 30 wact.
Valves ECC83, ECCB83, ECCS83, EL34,
EL34, GZ34. Kit £Il, ready built £14.
As above, less tremolo. |5 watt, Kit £7,
Ready built £9.10.0. 30 watt, Kit £10, ready
built £12.10.0.
Add carr. 7/6 any amplifier.
Send for free |eaflet.

STROUD AUDIO
Paganhill Lane, Stroud, Glos.

TELEVISION SETS, hundreds of
traded-in sets to be sold at a throw-
away price, from 1l4in, to 2iin..
BUYER COLL) SINGLY OR IN
LOTS. BISHER LTD., 18 Court Street.
Haddington, East Lothian.

240+ ELECTRIC POWER axzmas
Emlmmm 12+ CaR BATTERY
™ AMERICAN DYNAMOTOR UNIT

T L | tors192r. evipn 200/2500 11 160 ta 220 matie.

3 3 Purlaet for TELEVISION. POWER TOORS and Bl
B Vs AC/DC CLECTRICAL QUIPMENY. ives
woaderful resalts. Privs ONLY £@ o wt eorrivgy
Sand stamped envelape for tull llestrasad etaits
W SCINTIFIC PRODUCTS, CLEVILEYS, Laots

FOR SALE—High quality microphones
for disposal—R.C.A. Type.

(600 ohms) 250 ohmrs and 30 ohms.)
Reconditioned £10 each. Secondhand,
in_working condition, £8 each. Also
8.T. & C, 3-way Mixer Panels Type
6A  for 30 ohms microphones £10
each, Write Box 0784 U.K. Advtg Co.
Ltd., 25 Shaftesbury Avente, W.1.
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FOR SALE

(continued)

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

(continued)

GET PLASTERED!! FREE
POINTING TROWEL WITH EACH ORDER OVER

RESISTORS, Carbon 10 -4 meg. 3-5 watt 2/- doz.
DROPPERS, 150-20K 1/6.
10 2-2 meg. 1/6. CONDENSERS, Ceramic (2-10600pl).
S/Mica (8.2-80.000pF). M/Mica 0.00002-0.1 mid,
8/- doz., Ppr Tube (0.001-0.5 mfd), 4/- doz., Block
Ppr (0.001-8 mfd), 3/8, Metalpack (0.05-4 mid), 8d.
ELECTROLYTICS (2-8 mfd), 1/6; (9-200 mid), 2/3;
201-14,000 mid), 3/6. TRIMMERS, 1-6 gang, 5/~ doz.

WITCHES, Wafer 1-3 gang, 2/3. Biscuits, 9d.
Sliders, 2/8. Add-one D/P, 1/3. VALVE HOLDERS,
B7G, B8G, BOG, BOA, B4, B5, 6d. (or 3/6 asst. doz.,
inc, PC Types). TAG STRIPS, 1, 2, 3, 7 way, 1/6 doz.
9, 10, 11 way, 5/- doz. TENSION SPRINGS, 1-3-1-1}
inch, 8/- doz., 3 inch 44, 5 inch, 5d. SOCKETS, 2, 3. 4,
5, 6, 8-pin, 2/- } doz. COILS, Aladdin. 1/-; Wherite
1/8; Others 4/9 ¢ doz. Formers, 2d. BULBS, 6-110V
aast., 4/6 § doz. COND. CLIPS. -1} inch, 1/8 } doz.
VERT. %-1 inch, 2/3 ¢ doz. 2 inch 6d. KNOBS,
brown, £{-, or asstd., 3/8 doz. INSULATION BOARD,
288 8q, in. for 4/6. GROMMETS & SLEEVES, 1/-
per 100, FELT WASHERS. 25 for 1/-. .
CLAMPS & BRACKETS, 3/9. RECTIFIERS. 3/8.
POCKET VOLTMETERS. 9/6. PULSE GENERATOR
£18. VALVE VOLTMETERS (Less Mtr. Mvmaot.),
77/6. BC-1094-A CONTROL UNITS, 75/-, 4-Valve
MODULATOR UNIT, 11/6. AC/DC P.U, l1/-
5-WATT AMPLIFIER KIT, 85/6. S/W RADIO KIT
67/8. EF50's, 1/6, CONTROL UNIT No, 3 Mk. L, 5/-.
50 SELF TAP SCREWS, 2/3. SLEEVING, 1d yd.
TEST SET MICROPHONE & RECEIVER No. 4
£7. 2 amp, 2 pin sw. Skts, 1/-. LARGE SELEC-
TION OF ABOVE COMPONENTS (No. 240
GUARANTEED BARGAIN, 10/-. 7 TV POTS on
Strip, 7/6. Dimmer Switches, 7/6. ALL COM-
PONENTS ARE NEW. Please add small amount
for P. & P. B.A.E. for List. 1/- for Catalogue.

ALBATROSS ENGINEERING COMPANY

Dept. PW12, 78-80 HIGH STREET, GOSBERTON,
SPALDING, LINCS. (Gos. 458)

GUARANTEED TRANSISTORS

21 each, XAI01, XA102, XB103,
XB104, XAl 12, OC430.

3/6 each, GETl6, GET20, GET
884, GET873, 250mwW ZENER
DIODES 4 volts to 22 volt,
OC44, OC45, OC71, OC8ID,
ocsl.

41- each, OC170, OCI71, AFI17,
XUell, GET671, GET672, GET
673, GET691, GET692, GET693,
GET694, GET884.

§1- each, OC309, OC320, OC703,
0C800, OC46, OC47, ORP6O,
and many more.

LARGE STOCKS of Mullard,
Mazda, Bush, G.E.C., Impex,
A.E.l.

Send 3d. stamp for full list,

'B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

POTENTIOMETERS, !

FANTASTIC
BARGAIN OFFER!

ELECTRIC
SOLDERING IRON

Lightweight but robust. firm
Pistol Grip handle. 240v. A.C.
Solid copper bit. Complete
with 44ft. twin flex lead and
2-pin plug. Indispensable for

every home handvman. ONLY
boon to model makers and a
necessity for every wireless 9,6

enthusiast. Offered toyouat

this new amazing price. P.&P. 1/

C. H. SERVICE, Dept. P.W.3

Lusted Hall Lane, Tatsfield, Kent.
WANTED

WANTED: TEST GEAR., Meters,

Valves, Components, Communication

Sets, Amplifiers. Letters only, HUG-
GETT'S LTD., 24 Pawson's Road,
West Croydon, Surrey.

NEW VALVES WANTED
Any type, or quantity
CASH PAID

R.S.T. Valve Mail Order Co.
211 A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

A PROMPT CASH OFFER for your
surplus brand new Valves  and
Transistors. R.H.S., Beverley House.
Mannville Terrace, Bradford 7.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return,

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the great book The
Principles of TV Receiver Servicing,
10/6 all book houses and radio whole-
salers. If not in stock from Dept. B
Secretary, 32 Kidmore Road, Caver-
sham, Reading, Berks.
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MISCELLANEOUS

KITS BUILT. Singles quantity. S.A.E.
Leaflet. KINDER. 6 Hooker Road,
Hartsease, Norwich, Norfolk.

YOUR KIT, Radio. Amplifier expertly
assembled and aligned. Moderate
charges. prompt attention. M JOHN-
SON.” Ivy Cottage. The Ridgeway,
Astwood Bk, Redditch, Wores.

—ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Cdnstructional 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 leafiet and further
details to C. & S., 20 Maude Street,
Darlington. Durham. Send 2id. stamp.

METAL WORK

METAL WORK. All types cabinets,
chassis, racks. etc., to your specifica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

Cases, Chassis, Frames, etc.,
anything in metal. Send your drawings for
quotation. ‘One-off's’ with pleasure. Trade
enquiries welcomed.

Stove enamelled any professional finish.

Moss Watson

40 MOUNT PLEASANT STREET
OLDHAM, LANCS. MAIN 9400

SITUATIONS VACANT

A.M.I.Mech.E., A.M.1.Brit.L.R.E., City
and Guilds. G.C.E., etc., brings high
pay and security. ‘“No pass—no pay’”’
terms. Over 959  successes. For
details of exams, and courses in all

branches of Engineerin%, Building,
Electronics, etc., write for 148-page
handbook — free. B.ILET. 1Dept.

242B), 29 Wright’s Lane, London. W8.

RADIO AND TV Exams, and courses
by Britain's finest Home-study School.

Coaching for Brit.LR.E,, City and
Guilds, Amateur's Licence, R.T.E.B.,
P M.G. Cert., ete. FREE_brochure

from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

CITY AND GUILDS (Electrical, etc.)
on ‘*no pass—no fee '’ terms. Over
95/, successes. For details of Electri-
cal Engineering, Applied Electronics,
Automation. etc., send for our 148-
page handbook, free and post free.
B.IET. (Dept. 242a), 29 Wright's
Lane, London. W8.

TV AND RADIO, A.MBrit.LRE,
City and Guilds. R.T.E.B. Cert., etc.,
on “no pass——no fee’ terms. Over
957 successes, For details of exams,
and coumses (including practical
apparatus) in all branches of Radio,
TV and Electronics write for 148-
page handbook—iree. B.ILET, (Dept,
242G), 29 Wright's Lane, London, W8.

RADIO ENTHUSIAST required for
components shop—N London. TELE-
E%DIO CO., L'TD., 18 Turnpike Lane,
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PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

EDUCATIONAL

BUSINESS OPPORTUNITIES

BECOME * TECHNICALLY QUALI-
FIED " in vour spare time. Guaran-
ted Diploma and Exam., Home-study
Courses in Radio. TV Servicing and
Maintenance, R.T.E.B.. Citv and
Guilds, ete. Highly informative 120-
Nniee Guide—FREE. CHAMBERS
COLLEGE (Dept. 363), 148 Holborn
London. ECI.

RADIO OFFICERS sece the world.
Sen-going and shore appointmentas.
Our many recent successes provide
§\d8%!t'.ona] tralnee vacancies during

1964. Day and Boarding students.
Grants and Scholarships avallable.
Stgmp for Prospectus. WIRELESS

COLLEGE, Colwyn Bay.

IF YOU are a Self-omployed TV
Service Engineer wishing to increase

vour oprofits by at least 25% and
receive free technical information,

eend s.a.e. for details to BOX No 55.

RES/CAP. BRIDGE, 3°/%..

Checks all types of resistors, condensers
GES

Builtin | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. PU)

Raleigh Mews, Raleigh Street, Nottingham

Radio
Television
Q& Fleoctronices

Learn at home with the world’s
largest home study organisa-
tion, Brit.l.R.E.; City & Guilds;
R.T.E.B., etc. Also Practical
Courses with equipment,

All books supplied.
Write for FREE prospectus
stating subject to .

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.li

THE INCORPORATED PRACTITION.
ERS in Radio g Electronics (I,P.R.E.)
Lid.. Membership Condition book!l2
1'., Sampie copv of IL.P.R.E. official
Journal! 2/- post free. Dept. B
Secretary, 32 Kidmore Road, Caver-
sham, Reading, Berks.

X___ —b +

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.
The Dryden School of
UNDERSTANDABLE MATHEMATICS

10 C, Dryden Chambers, Oxford
St., London, W.I.

Vb —4ac
2a

Ist lesson
and details

FREE

H Name.
B Address

Please mention
“Practical Wireless”
when replying to
Advertisements

Football Pooi (6mputer

A Novel Circuit which {s cheap to build.
Forecasting made easy!

ANALOGUE COMPUTER
Multipltes and Divides by eiectriecal ana-
logue methods. Exceedingly simple circult,
Fascineling demonstration of computer
principles.

Both above clrcuits for 3/6, post free.

Noughis and Crosses Machine
Full clrcult of our unbeaten machine. 3/6
post (ree.

MULTIMETERS

Circult of 18,000 0.p.v. kit at 85/=, and detalls
ot other multimeters from 35/- on request.
1% High Siab. Resistors. Brand new ¢ W 2/-.
Many special multimeter values, 1000, 1K,
10K, 100K, 4% 1W, 1/6 each.
Precision  Wirewonund Resistors 1w,
10 to 5K, 1%. 3/-: to 20K, 1%, 4/3. 1<, add 3d.
Your value woind to order.

PLANET INSTRUMENT Co.,
25 DOMINION AVENUL LEEDS 7
NEW VALVES!
Guaranteed Set Tested
24-HOUR SERVICE
1R5, 185, 1T4. 384. 3V4, DAFY1,

D91,
DKM, DLA2. DLY4, SET of 4, 15f-,
DAF96, DF86, DKa6, DL96, SET of 4. 23/-,

0A2 /8  DKI6 6/~ PCF80 5/
1D5 4/9 DL33 7/~ PCF82 8/
1R5 4/6 DL35 8/3 PCL82 6/
185 /8 DL92 4/9 PCL83 8/
1T4 /3 DL94 5/6 PCL8¢ 8/
354 /9  DL968 5/6 PLW 7!
3V4 /8 EBII 2/-  PL8l 8/
5U4G ~ 4/3 EBC4l 6/6 PL82 5/
5Y3GT 4/3 EBF80 6/3 PL&3 5/
24G /9 EBL21 8- PL84 5/
6K7G ! CC40 7/« PY31 8/-
8KBG /6 ECC81 /8  PY32 8/6
6Q1G 4/3 ECC82 4/8 PY80 5/-
6UTG /8 ECC83 4/6 PY81 5/
6V6G /9 ECC84 5/9 PYys2 4/1
6X5GT 5/~ ECC8 6/3 PYs3 5/
12K7GT 3/6 ECFB0 6/~ U25 8/
12K8GT 8/6 ECF32 6/6 U268 10
12Q7GT 3/6 ECH42 7/9 TUABCS0 5/
125NTGT 5/6 ECL30 5/ AF42

L6G /9 EF4l 8/8 UBC41 6
35L6GT @/9 EF80 4/~ BF80  6/-
3524CGT 4/8 EF! /9 UCCE5 6/

A2 /6 EFg86 /8 UCH42 7/
AC/TP 18/6 EF89 /9 UCHBL 7/
L33 /6 EFol /9 UCL82 7/
DAC32 7/9 EL4l / CL83 8/
DAFSl 3/8 EL84 410 UF4L 8/!
DA 518 EY5 /9 UFBY 6/
PR r b 2y ua e
DF91 p 84
DF96 /8 EZ80 / Hlﬁg 1‘13;2
DI 11 Ga/ 1y 528 R uva g3
DK32 ! Mu14 1 /
DK9l  4/6 PCC84¢ 58 UY4l  4/8
DK92 8/ PCCB9 19 UY85 4/-
Postage 6d. per valve extra. Any Parcel

Insured Against Damage In Transit 6d.extra,
Any C.0.D. Parcel 4/3 extra.
Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,

LONDON, N.1§
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NOW THREE LOW
COST COURSES TO
HELP YOU BECOME
AN EXPERT IN
RADIO,
ELECTRONICS, OR
TELEVISION

Our now famous Electronic Course won instant
acclaim when offered just over one year ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER TWO NEW COMPAN-
ION COURSES iIN RADIO AND
T.V.s14'F_OR THE SAME REASONABLE
COST.

The lessons are crystal clear, practical, easy to
master and use. Early lessons make fundawentsh
¢lear even to the beginner, while other Jessons wil
give you the practical “know-how” of an expery!

These are real home-study courses that have been
printed in farge volume and Lound into one giant
8 x 1lin. manuai 1o reduce cost, Compares favourably
with seme courses costing ten titnes as much. By
receiving all lessons at one time you save letres
writing, additiona! postage, and othe: eXpenses,

Everyune can benefit from thess praotical courses.
Mo i faghloned ideas used here, Just straight -
turwanrl easy to understand explauations to help
You et abead iu radio. etectronies or televimon,

Modern wireless and t.v, sets use complex oircuits,
but their function i bLiaed on swrprisingiy few
priuciples. These principles can easily be rupstered
when explained ciearly,  That is the object o1
these uourses. Boon you will be well on your way
to becauung a firsteclass 1adio, electrovics, or t.\
technivian,
More und more people are needed every day to repai,
wireless sets, amplifiers, VHF/FM radios, televisions
800 electronic equipment. Are YOU prepared 1o
get your share of the money to be earpned?
Just clip the coupon indicating the course required.
You st be vonvinced that this is the best value
yYou Ekuve ever seen in eiectrenic, radig and t.v.
training otherwise you can return the nanua
tor have your money refunded it sent with order
after yvou have examined It it your uwn home 101 &
period o1 seven rull days.
The price? Only 36/~ per course. plus postage.
YOU CAN QUALIFY FOR A CERTIFICATE.
Details sent with each course ordersd.
DATA HANDBOOK WITH EVER)Y
ORDER

FREETRIALOFFER

TERMN ONLY 3/¢ PER WEEK!
e e e o S SN E G EE e

To SIM-TECH TECHNICAL BOOKS Dept. WAS,
West End. Southampton, Hants,

FREE

Send BLECTRONICS COURSE 0
RADIO COURSE CJ
TELEVISION COURSE 0

for a full seven days’ free trial. If not delighted I may
return the course post paid without jurther obliga-.
tion on my part. Otherwise [ will pay cash or 3/-
weekly untll 37/6, plus /8 service Oharge, total
40/ in paid.
g] Tick here |t enclosing full price (we pay postage).
smue 7 duy money-back guarantee, Postage charges
1/6 per course. (Overseas custormers please send fuli
amount (Including Ireland).

NEIIE ooiivirrrerrnnereerrossarascanaassnare
Address

L .
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ELECTRONIC
CABINET

IAG MAKERS LTD

No. 9 Workshop, Grayes Place,
Slough, Bucks.

CABINETS mm—

We make a complete range
of cabinets or will make to
your own specification.

GRAM CABINETS

For single player........£2
For autochanger ........£3

P. & P. 5/- per cabinet.

SPEAKER CABINETS
With sloping fronts, all col-
ours. B&m, 9/-, 6in. 10/6,
8in. 15/-, 10in. 18/, 12in. 25/-
P. & P. up to 8in. 2/6, 10wmn. 3/-,
12in. 3/6.

Trade enquiries invited for
cabinets.

LINE OUTPUT TRANSFORMERS

AND SCAN COILS
FERGUSON: 204, 206, 306. . . ... ..17/6 ea,

PYE: V4, V14, VT17 ..17/6 ea.
EKCO: 221, 231 ...... ceienes...35/-ea.
P. & P. 3/6 on each of above L.O.P.T.s.
FIREBALL TURRET TUNERS
All ex-equipment .. 17/6 ea. P. & P. 3/-

- -
RECORD PLAYER AMPLIFIER
AND SPEAKER
A compact 2w. amplifier with tone and vol.
controls. Complete with valves (PCL82 and
PY82), on board with oép transformer and
ql\;ality 6in. speaker. Crisp reproduction,
absolutely red}(’l.y&top.P!_)a/}U:.. ONLY 39/6.
e T T
SPEAKERS, ea~equipment, bin. 5/-,
7 x 4in. 7/6, 8in. 7/6. P. & P. 2/- ea.
CONTEMPORARY TABLES
With formica wood grain or patterned top
and black legs with adjustable ferrules,
Kize 24in. long and 12in. wide. Tdeal for
TV or coffee table 30/- ea. Y. & P. 3/6

VALVES

SURPLUS or EX-EQUIPMENT
EB9I 2/- | PCF80 4'6 | UCCB4 716
EBFB0 4/6 | PCL82 4/6 | UCF80 76
EBF89 5/- | PCLB3  5'- | UF42 2/6
ECC8! 36 | PCLB4 616 | 6C9 107.
ECC82 3/6 | PL33 7!- | 6FI 3.
ECC83 4/- | PL36 7. | 6FI2 2/-
ECC84 5/- | PL38 10/~ | 6FI3 5f.
ECF80 4/6 | PL8I 6/. | 6F14 5l
ECF82  5/- | PL82 4!6 | 6F15 6!-
ECH35 6/- | PL83 5/ | éLI 7
ECH42 6/ | PY3I 66 | 6LIB [
ECLB0 4/- | PY32 716 | 6P25 5.
ECL82 6/ [ PY33 7'6 | 6P28 8/-
EF80 2/- | PY80 316 | 10CI 10/
EF85 4/6 | PYBI 316 | 10C2  10!-
EF91 i'6 | PY82 36 | 10F1 3.
EL33 §/- | PY83 6/- | IOPI3 616
EL84 416 | PZ30 7'- | 10PI4 63
EY5 3. | U24 6/- | 20DI 4.
EY86 416 | U25 6/- | 20F2 6-
EZ80 4. | U26 6/- | 20L1 8-
EZ8! 416 | UI9I1 7!- | 20PI 7!
GZ32 5/- | U30l 9/ | 20P3 76
KT33C 4/- ) usol 14/- | 20P4 12/«
KT36 7/- | UAF42 5/- | 20P5 7'6
PCC84 4/6 | UBC4l '5'- | 30P4 7!

Many. other types available Post 6d per valve.
All enquiries S.A.E. please
TERMS:  C.W.0.

PRACTICAL WIRELESS
STAR DXER S.R.-40 £24.15.0 —— |

CGeneral purpose superhet communications receiver for A.C. mains, 220-240 volts, cover-
ing 550 Ke/s to 30 Mc/s in four switched bands. Slide rule tuning diat, electrical band-
spread. internal speaker. panel 'S meter, noise limiter, B.F.O., phone jack, Ferrite
and whip aerials. Handsome grey crackle cabinet 13} x 84 x 54in. Wt. 12 lbs. Full
instruction manual. BRAND NEW CURRENT MODEL.

PCR-3 KECEIVERS. 3-wave bands. medium wave and 2 short wave. from 120-13
énzetres. Good condition. tested. 8 gns. Carr. 10/-. A.C. mains internal power supply

extra.

SLLICON RECTIFIERS, Type 1EA2 (4 x iin) w:ll handle 250 volts at up to.500 mA.
Replaces any TV metal rectifier. 7/6.
ARS8 VIBRATOR PACKS. or 6 v. operation. Complete with vibrator and OZ4
rectifier. BRAND NEW in original cartons. 17/6. P. & P. 5/-.

STOVING COIT, PITONES. Finest quality Canadian with Chamols ear mufls and
ieather covered headband, With lead and jack plug. Noise excluding. supremely
comfortable. BRAND NEW e eeeeesiaceaiateaiiiiiaial 22/6 post _1/6.

AVO WIDE RANGE SIGNAL GI TORS. Six turret operated ranges covering
50 K¢/s to 80 Mc/s. For use on Standard A.C. mains. Packed in original transit cases with
accessories. Post-war type in new condition. £15. Carriage 10/-~. REAL BARGAIN.

TRYSTAL CALIBRATOIX, As used in Canadian No. 52 set. incorporates twin IMc/s
and 100Kc/s crystal and a multvibrator clrcuft to give 10Kc/s marker dios. Requires 12V
1 amp. L.T. and 150V. H.T, Complete with 3 valves, circuit of 52 set and operational
es, BRAND NEW 37/6, plus 2/5 P.P.

R88 SPARE VALVES, Comolete Set of BRAND NEW individually boxed original
valves (14), 50/-, plus 2/6 P. & P.

MULLARD CRYSTAL CALIBRATOR. In neat grey metal case 9 x 7 X 6Hn. Gives
1 Mefs. 100 Kcjs. and 10 Kc/s, marker pips and as selected. Optional 400 c/s
modulation. Complete 6 vaives [1T4 (5), 1RS (1)] . Reguires
80 v. h.t. and 1.5 v. L.t. In original transit case.

STICTRO-ANME LI, 0500 LA, Made by K.C.A. Weston Westinghouse, and other
famous American manufacturers, Circular 2iin. flush ‘panel mounting. Dials are en-
graved 0-15, 0-600 volts. As used in the American version of the ‘19 SET”. TESTED
AND GUARANTEED 15(-.

CHARLES BRITAIN (RADIO) LTD., i
TEMple Bar 0545 Shop hours 9-6 p.mn.

February, 1964

UPPER SAINT MARTINS LANE, LONDON W.C.2.
(9-1 p.m. Thursday). Oven all day Saturday

PADGETTS RADIO STORES
OLD TOWN HALL,
KNOWLER HILL,

LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

ARMY SET TYPE 19Mk. IIL. Complete
with one 6K8, four 6K7, one 6B8G and one
6V6 valves. The Receiver side of the set is
complete in every way. including the 500
micro-amp meter. The valves and _a few
parts have been removed from the “'B” set.
Clean inside. soiled outer case. We are
offering a first class receiver at the gpecial
price of 32/-, carriage 10/-. Less Valves,
12/6. Carr. 10/-.

Bomb Computers. Store soiled case, clean
inside. Full of gears, etc. 24/-, Carr. 10/-.
Valves Removed from TV Sets. Tested
on a Mullard Valve Tester. and are 100%%

9 merres 4

The thrills of VHF Amateur Radio
can now be yours for as low as 39/6,
complete kit (by post, carriage and
packing, 2/6 extra). Tuning range
70-150 Mec/s. Stamped addressed
envelope for free copy of literature
and full details, Newcomers to
Short-Wave Radio ask for details of
the famous “Globe-King” kits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)

as new. Tlllre‘e mfo{ntps' unconditional
St. Martins Gate, Worcester guarantee. POST FRERE.
Buze gouE, BT o
: - - ! pys -
EY51 2/6 10P14 5/- g : 4’.
RADIO BOOKS | i 30§ He &
9. . 2001 -

A & | Eml g ZW 2% poom s
- L 1Y 6SNT 2/6 | U281 5/- | EF30
BASITIC BNoTRiNIGs ) i | Umz b~ | PLES us
10 & AcousticS by Briges — 11/6 g{}ié g;: %‘}Z; ‘g;: gtSB g;:
I :‘llmllit I,(;luﬂs:\)(;ul\“ri I)é' Briggs 9/g 6L1’;220 5/- | PL8L 5/- | B36 a)-

T Handbook by EES | 5 o
N o Y ston fvet. Data | 10C2 5| PL&2 b NiT 5/-

EF80 1/6 or 10/~ per doz. Grade 1L. EF80 for
test purboses. 4/- doz.

ELECTRONICS Pocket Book by Hawker
= | New Valves Ex. Units.

POST FREE.

TESTED Short Wave Receiver Civcuits | gkv /6, doz, 12/~ SK82/6, doz. 221-, 6VG2/6,
using MLAT.s doz. 22/-, 807 U.S.A. 6/-. PP3/250. (PX4) b/-,
TESTED Short Wave ACIPEN (PEN Ad) 2/6, 5Ud 8/-. 6SNT 3/-,

S/het Receiver

Circuits using M A\T.s 6/8 5

22 TESTED Circuits using M.AT.s  5/6 ngGsTY%’sg,g.Fﬁké’%/EL’%;‘péég'l‘,‘f“ 62/ ,dsozz
AT A GLANCE Valre and Tox, | ts 4/ | ARP12 1/8, § for 5/6, box of 50 19/
OSCILLOSCOPE Boak o | 1T1. ARTP2 2/-, ART4 2/-, APP37 2/-, ARS
USING an Osel SCOPC - 2/-. -

OSCILLOSCOPE Equipment 5/6 | P.M. Speaker all Perfect. Ex. TV Sets.
MULLARD Transistor Radios 5/6 | POST FREE BARGAINS. All 3 ohms.
MULLARD Ref, Transistor Cirets. 13/8 | Rola 6 x 4in.. 5/- Goodmans 7 x 4in.. 7/
EXTRRA Equipment Fape Recorder 8/6 | R. and A. 7 x 4in.. 6/-; Philips 5in. round,
COIL Design and Construetion /6 | 8/6; R. and A. 6in. round. 5/-; 10in.

TRANSISTOR Circuits for Radlo
Cantrol of Models 8/-

SERVICING Transistor Receivers 8/-

ELECTRONIC Novelties 5/6

round. 12/6.
SPECIAL _OFFER!? 12in.
dual cone Tweeter, new. 28/6.
Special price for more than one speaker.

round with

ELECTRONIC Gadgets 5/~ | New Boxed 12 volt Vit Pack
IRADIO Valve Data “Wireless World” 7/- Svare vibrator. ol Vibrater Dy oty
BLEGINNER'S Guide to Radio 8/8 | 150 mA, 18/-. Carriage 7/6.

MODERN Transistor Circuits for
Beginners 8/-
HOW to Reeeive Foreign T.V. Pro-
grammes With Simpie Moditications 5/6
Al books inclwde postage. List S.A.E.

SELRAY BOOK CO.

60 TIAYES HILL, HAYES, BROMLEY
KENT. Tel. HURstway 1818

13 Channel idin. TV Sets. Untested. 30/-.
Carr. 10/-. 13 Channel 17in. sets, untested,
50/-. Carr. 10/-. Well packed sent at owners’

TV Tnhes, completely rebuilt and refaced.
12 months’ guarantee. Sizes up to 17 inch.
Special trade price of 75/-. Carr. & Ins. 7/6.
Reclaimed Tubes, 14in.. 30/- Carr. 7/6.
6 months’ guarantee.
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OUS ENGINEERS

— THE LATEST EDITION. OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? WHICH IS YOUR
ENGINEERING OPPORTUNITIES PET SUBJECT ?

is a highly informative 156-page guide to 0
the best paid engineering posts. It tells 'ﬁf::"r’l‘c'gf'zn""
you how you can quickly prepare at home Civil Engineering,

for a recognised engineering qualification Radlo Engineering,

and outlines a wonderful range of modern Automobile Eng.,

Home Study Courses in all branches of Production Eng.,
Engineering. This unique book also gives Building, Plastice,
full details of the Practical Radio & Elec- | Praughtemanshio,
tronics Courses, administered bv our T

Specialist Electronics Training Division— GET SOME

the B.ILE.T. School of Electronics, explains LETTERS AFTER
the benefits of our Employment Dept. and YOUR NAME!

shows you how to qualify for five years

Asronautical Eng.,

1 i 2 . A.M (.Mech.E.
promotion in one year ) AAM“f;’cCGEE
. e .M.1.Prod.E.
We definitely Guarantee & MLM
A.1.0.B.
¢“NO PASS — NO FEE” AFRAES.
.3C.
Whatever your age or experience, you cannot afford A.M.Brit.I R.E.
to nuss resding thig famous bouk It you are City & Guilds
carning less than £25 a week, send for vour | Gen.Cert of Education
copy of “ENGINEERING OPPORTUNITIES” Etc., etc.
oday—FREE
BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE/21),29 Wright’s Lane, London, W.8
LEADING ORGANISATION OF ITS KIND

THE B.L.E.T. IS' THE

TICAL  INCLUDING
F‘TS‘?&’N‘ENT TOOLS!

The specialist Elec-
Basic Practical and Theore. ZTXE-,-_DM“OH of

tic Courses for beginners in . .
Radio, 1.V., Electronics, Exc., ~~OW offers you a
AM.Brit.l.RE. City & Guilds "cal/aboratory train-
Radio Amateurs’ Exam. (& af home with
R.T.E.B. Certificate praciscal equipment.
P.H.G. Certificate Atk for detarls.
Practical Radio
Radio & Television Servicing
Practicat Electronics B.I.E .T.

Elccnxni(u Enlghi,n"'i"l SCHOOL OF
Hematet . ELECTRONICS

POST COUPON NOW I

Please send me your FREE 158.page
*'ENGINEERING OPPORTUNITIES™

(Write if you prefer not to cut page)
NAME
ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME — o e SES21

IN THE WOR

LISTEN TO THE WORLD on TELSTAR our I-VALVE
A SHORT WAVE RADIO

Receives speech and music
trom all over the world. Price
includes valve and one coil
covering 40-100 metres. Can
be extended to caver 10-100
metres. Can be converted to 2
or 4 valve and all-mains

® speaker use. ‘Total Building
-H_‘_“___',‘--"’_'_'_ﬂ Coats 35/- P& P, 2
R.C.S. TRANSISTORISED
TAPE TUNER

Wonderful reproduction of all vour
tavourite programmes. Covers full
medium wave band. Special Ccircuit
Incorporating ferrite rod aerial and
tuning condenser gives COMPLETI.
NTATION SEPARATION.  Attrac-
ST X2l§:{‘ 111)1. dlee '(‘“l)
EXTERN, ERIAL OR FARTI TR .
“l')QUII!ll)I 5 C(})thssils and compo- ONLY 25/- 5'_& P
nenls colour code 'or easy con- 5 e by
structlon.  All parts supplied with (VT3battery 2Gextra.)

3tep by step instructions.
THE R.C.5. PERSONAL SET
For Private Listening

An amazing little set, with built-in
ferrite rod aerial bringing in medium wave
at wonderful volume. Sturdy case,
Size onlv 2¢ x 3! x lin. Fits into the
palm of the hand. Drilled chassis colour
coded for easy assemblv. ‘Total Buililing
Co~is (including earpiece) 30/_ 5’ &P

R.C.S. CRYSTAL RECEIVER &

Covering medium wave band. Ideal lor the
beginner! All components in- 8/6 P &P,
cluding case. 176.

(suitable headphones 9/6). Easily converted to
l-transistor or 2-stage transistor receiver.

All parts available separately. Send S.A.E. Jor free tayoul pluns
and parts lists of any of the above sets.

R.C.S. PRODUCTS (RADIO) LTD.
|1 Oliver Rd., London, E.I7. (Mail Order only)

Export Trade enquiries invited

BARGAIN OFFER!

AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82.
AC Mains. Mounted on board with 8in. speaker,
Pilot light and Tone Control. £3.10.0 complete.
post 476.

FAS— R L
CONNECTING WIRE. Stranded or Stngle. Yarious colours, our
selection, 100fc., 4/.,

ELECTROSTATIC Tweeter LSH75 with diagram, only 2’6 each.
SPEAKER CABINET. The HAYDON (17 x I5 x 8in.). Designed
to take a {2in. heavy duty speaker. Made of 3in. wood. Ideal for
bass guitar. Covered with Vynide and Vynair in contrasting colours.
With strong carrying handle, 60/., post 76 extra.

SPEAKER suitable for above cabinet. R.T.C. 15 ohm I5 watts,
Heavy duty 12in., £5, past 4/-,

STEREO Ronette 5106, 25/-,

CARTRIDGES, Monaural. Acos GP59-5 high output, 15/., Acos
GP65-1G medium output, 15/-, to fit most Garrard, Collaro or
B.S.R. pick-ups.

EARPIECES with cord and 3.5 mm plug. Crystal, 4/<; 180 ohms
magnetic, 6'6; 80 ohm 2.5 plug, 4/-.

HIGH RESISTANCE PH ONES: 4,000 ohms. Chinese, 1116 pair
TRANSISTOR ELECTROLYTICS: IuF, 2uF, 4uF, SuF, 8yuF,
16uF, 32uF, SOuF, 100uF, all 15 volt, 173 each.

BARGAINS IN TRANSISTORS. The latest Mullard M Series.
OC44M, two OC45M, OC8IDM. Two OC8IM matched pair;
Qad0 diode. Complete Set, 2216, OC44, 3/6; OC45, 31.; OCTI, 2/6:
OC72, 3/-; OA8I, 2/3; GEC $6 Good AF General Purposes, 2/,
GETE73 RF, 273,

TERMS: C.W.O.

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17.

(four minutes (rom Tooting Broadway Underground Station)
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og\/\pr
PRICE LISTS & INFORMATION ON

Various Designs in

Practical\ Radio WirelesskR.S.G.B.
Wireless | Constructor | World | Bulletin

senD 6d. POSTAGE FOR

L

{?EE CIRCUITS

r ‘=/d

4i8 BRIGHTON ROAD
smoR LTD S. CROYDON SURREY
Telephone CRO 5148

Sin. aee
7in. Std. §,200fc. .. 1216
5in. L.P. 900ft. ... 10/-
5%in. L.P. 1,200ft. ... 1276
7in. L.P. 1,800f¢. ... I5/-
4in. D.P. 600ft. ... 9l
S5in. D.P. 1,200ft, .. 15/,
SPECIAL!! 5%in. D.P. 1,800f¢. ... 2216
“LAFAYETTE” |7in. D.P. 2,400ft. ... 25/-
7in. Std. 1,200fc., 1276
7in, L.P. 1,800fc., 15/~ |«GEE'S® ACCESSORY KIT, 1 "BIB™
7in. D.P. 2,400ft., 25~ |Splicer, 1 Splicing Tape, 3 Leader Tapes
(3 colours), 10 Retaining Clips. Packed in
EXCLUSIVE TO plastic container. PRICE 82/6. While stocks
GEE'S! last.

AMERICAN g‘gllils.A}g) “gTUDIO" TAPF ’I{RANSGR!P;
"SHAMROCK" . Brand new in original cartons.

) 5 eds. 12, 33, 7} i.p.s. 3 motors, digital
Professional quality | eeds: Lb s ietd mith imstruetions and
7in. L.P. 1,800fc., 15/6 |fixings. A.C. 200/250 v. operation. "PECIAL
e PRICE 10 GN8. Carr. paid.

SPARE SPOOLS, 4in. | P. & P. 2/- per order (over £3 post
5in., 5§in., 2f- each; free). Other types available. S.4.E.
7in. 2/6; 8%in. 5/=. for Bumper Tape and Accessories list.

Obtainable only from:— Special discounts for quantities.
GEE BROS. (RADIO) LTD., Dept. P.W.

15 LITTLE NEWPORT ST., LONDON W.C.2
(Adjoining Leicester Sq. Tube) GER 6794/1453

VA f ! [
CHAS. H. YOUNG LTD.

AERIAL EQUIPMENT

TWIN FEEDER. 300 ohm twin ribbon feeder, simitar K25,
6d. per yard K35B Telecon (round) 176 per yard. Post on above
feeder and cable 1/6 any length

COPPER WIRE, 14 G., H/D 140ft. 17/-; 70ft. 8/6. P. & P. 2/6.
Other lengths pro rata.

RIBBED GLASS. 3in. aerial insulators, 1/9 each. Shell ins 2in.
9d. each. P. & P, 2/-. Up to 12.

CERAMlI/C FEEDER SPREADERS. 6in. type F.5. 10d. each.
P & P. 2.

CERAMIC “T" PIECES, Type AT. for centre of dipoles,
1’6 each. P. & P, /-

2 METRE BEAM 5 ELEMENT W.S. YAGI. Complete in
box with l-24in. mast head bracket. PRICE 49/-. P. & P, 376.
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low
loss, 18 per yard. P. & P, 2/-, 50 ohm, 300 watt coax, very low
loss, 179 yd. P. & P. 2/-.

ABSORPTION WAVEMETERS. 3.00 to 35.00 Mcfs in 3
switched bands, 3.5.7 4.2l and 28 Mc/s. Ham bands, marked
on scale, Complete with indicator bulb. A MUST for any
Ham shack, 22/6 post free.

VARIABLE CONDENSERS. All brass with ceramic end
plates and ballrace bearings, 50 pF, 5/9, 100 pF, 66, 160 pF,
716, 240 pF, 8/6, and 300 pF, 976. All fitted with rear extension
for gangmgv P, P_ Il-. Also Flexible Couplers, /- each.
SETS OF VALVES for ARS8 (14) £3.10.0 post free.
METERS. 3Lin. with 2{in. scale, 0-10 mA, 15/+; 0-100 mA, 15/-.
P. & P. I76.

THERMO, 2fin. round 0-2:5 amp, 7!6 each, P. & P. 176,

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone CEN 1635

SPEAKERS BY GOODMAN’S | OUR FAMOUS READIPACKS!

ELAC! PLESSEY' etc. No.1 100 resistors iw to 5w
P.&P 10 ohm to 5 meg.

No.2 25
4in. square . ye | No-2 % condensers ot *°

5in. round ........ 12/~ 16 o
. 3 20 eondene 1000DF t
7 x 4in. elliptical.. 13/6  1/6 No. 3 30 T, ners PE to

8 x 5in. elliptical .. 16/6 2/~ § No.4 12 condensers 0.0lmfd

10 x 6in. elliptical.. 23/8 2/- 0.imfd
No. 5 ?52 lll-;t}:ll)o hresziéemrs
d 5% 10ohm-25mesg.
SE , 2and 5%
I,BG STEEL CASES R No. 6 1t w/w Resistors 60ohm-
Finished in superior quality 82K ohm.
hammer grey with aluminium .
removable panel on face. No. 7 4 Carbon controls, vol-

ume, tone. etc.

Slopi Front:
pins All at 8/6 each. POST FREE.

4X4X4 .. ee .. 10/8

8x5x5 .. . .. 18/-
xS Tl e | SWITCHES for MULLARD

circuits to specification

Rectangular Small: «“Mullard appr d”
4x4x2t .. .. . 8/8 i) ullard approve

b TR2 2V Pre-Amp. ... 12/9

g ié ig oo 1120/6 TR3 3V Pre-Amp. . 129
h . o TR4 3V Pre-Amp.

Rectangular Standard: T “;:."4 oooguosagRony 10/9

0xTx7 .. .. .. 278 Fltr, o 8/4

12%x7%7 +. +o .. 384/~ ] TRE 3V Tape Amp. Rec/Play 16/8

14%x7%7 .. .. .. 376 [ TRY B3V TapeAmp. Eaz.... 74

14x8x9 .. .. .. 478 TR84 Tape Pre-Amp Ree/Play 18/8
16x8x9 5216 TR Tape Pre-:Amp Eqz.... 714
.- - Aol TR10 Stereo Pre-Amp Selector  18/8
16x8x11 .. .. .. 598 § TRIY Stereo Pre-Amp.Ch/E  8/6
1928x11 .. ao .. 84/- TR12 Stereo Pre-Amp. Stereoe
19x10x11 .. 686/~ MONO  t.uviiranernn 9/6

P.P. extra.

TELE-RADIO (983) LTD

189 EDGWARE ROAD, LONDON W2

PADdington 4455
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LeW1s
havg the
Cabinet

PHELTEIEIEHERE R T UET e

for you

We can supply any cabinet
to your own specification

This is only one example of—
THE L ARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our

The Grosvenor
Price 18 gns.

The Lowboy
Price 24 gns.

[ i

LEWIS

100(P24) Chase Side, Southg ate
Londan, N.I4. Pal 3733'9666

Send today for the two new
Lewis Catalogues

Designed to assist iour
cabinet and equipment.

THE New Lewis Radio Cabinet Catu-
logue—the most comprehensive ever
prepared. THE unique 60 page equlp-
ment catalogue.

Please send your tiro new cutalogies!
enclosed is P.O. jor 3fG which cill be
credited eyuinst uny puwrchase I mahe.

"

choice ot

Name. .

Address ........onnionn,

" BLOCK CAPITALS PLEASE
S

bl

PRACTICAL WIRELESS

FIRST-CLASS RADIO

'nHIJ' T/V.COURSES...

GET A CERTIFICATE !

After brief, intensely interesting study
—underraken at home in your spare
time—YOU can secure a recognised
qualification or extend your knowledge
of Radioand T.V Let us show you how.

FREE GUIDE

The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
tndustry. Chambers College pro-
vides first-rate postal courses for
Radio Amateurs' Exam., R.T.E.B.
Servicing Cert.. C. & C. Telecoms @
Grad. Brit. .R.E. Guide also gives
details of range of diploma courses
in Radio T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

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
150,000 SUCCESSES

CHAMBERS COLLEGE

(Incorp. National

Inst. of Engineering)

(Dept. 461), 148 HOLBORN
LONDON, E.C.I

WORLD RADIO & TV
HANDBOOK 1964 22/-
By JOHANSEN. Postage 1/-.

Amateur Radio Call Roah 1964 by R.S.G.B
4/6. Postage 6d.
21/-,

clronics
P(;tax(\ 1/-.

M 1o Listen 1o the World 1964 ed. by
Johansel 14/8. Postage i/-.

Pockel Book by Hawker,

Radio “tronic Hobbies by Judd,
R1/-, ge 1/-, .

Radio and TV Reference Data by Haw-
ker. 10/6. Postage 1/-.

Wireless Sepvie ing Mamiad, new ed. by

Cocking, 2 Postage 1/-,
Tested ¢ h'(-mh for sfwave and
Comn, Roeers, using MLAT S, /-, Postage

British ‘Transistor Directory by Bradley.
8/6. Postage 9d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2

tadloining Lisle Street)

BBC - ITV - F.M. AERIALS
B.R.C, (BAND 1), Tele-
scopic loit. 21/-, External
S/D 30/-

L.V, (BAND 3. 3 Ele-
ment loit array, 25/-,

Element, 35/-, Wall
mounting, 3 Element, 35/-,

3 Element. 45/-.
COMBINED B.B.C/LT,V,
loft 1-3, 41/3: 1+5. 48/9.
. Wall mounting 1-3, 56/3:
1+5, 63/9. Chimney 1.3,

63/8:1 -5, 71/3.
l<‘ M. GBAND . Loit 8/D. 12/8: “H™,
- lllemonL 52/8. External umts

available, cable 8d, vd.

plug~ 1/3. or C.OD. PP,

Send 6, stamp ot 1llus

pand 1V 423 line s also avaiiante,

K.V.A. ELECTRONICS Dept. (P.W.)

3k Godstone Road, Kenley, Surrey. CRO 2527
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ULTRA VIOLET BULBS
a8y to use source of UV tor dozens of prac-
tical and experimentai uses.

12 volt 36 watt AC/DC SBC 6/6, P. & P. 1/-.
12 volt B0 watt AC/DC SBC 8/6. P. & P. /-
”llanqmmm to sult the ubove: Input 200-
0 A.C. Output 12 Vol A.C. 36 watt, 16/6.
P & P, 2J6. Innut 200—240 A.C. 12 volt A.C. 60
watt. 22/6. P 3/b.
Set of 4 colouls FLUORESCENT Paini.
Red. Orange, Green and Blue in § oz. tins.
Ideal tor use with the above Ultda Violet
Bulbs, 9/6. /
BUILD \\ E STROBE UNIT
onR ()\l Y 37/6.
The {deal Instrument tor workshop. lab. or
tactory. This wonderlul device enables vou
to lreeze' motion and examine moving
patts as stationary. We supply a simple
circutt diagram and all electxi(‘a] parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
a unit for infinite variety of speeds, from |
flasl in several seconds to several thousands
per minute. New modifled circuim bring
price down to 37/@ plus 3/- P.
NSIP2 V2296 NIR()B()IIN)\ FLASH-
T l{l', made by Felranm
base. Price 15/-, P 1/~

M- \(x.\l"l'l( COUNTYE

10 IMPULSES PER SE

Very latest Iligh Speed type
ex P.O. guaranteed errect
type No. 100B coil 2, ohms,
for 48 volt D.C, operation (will
work on 36 volt), overall size 4 x
1 x 1n. Also available. type
101A which can be used as an
interesting accessory with our
Strobe unit, Either type price
15/-. P. & P. 1/6.
VARIABLE
YOLTAGE
TRANSFORME

brand new, L.O.

4100

Fost Paid.

Input 230 v. A.C. Output
0-260 v. at 1 amp 1
shrouded, new. Also available
2.5, 8, 10, 12 and 20 amp.
Wwrite for details.

1000 Ohm llrudnhom'\. bra.nd new (im-
ported). 12/6 each pair. 1/6.
SIEMENS HS R L‘\\ Very latest type,
sealed. HOGE. 1,700 ohms plus 1,700 ohms

single CIO contacts. Price 16/6 each, plus

1Y,

b \()I,l 10 AH., ACCUMULATOR, in
metal case with leatnﬂ carrylng handje.
New. Price 27/6, catr

dr.npam. GE }ﬁ(l“l) \l()l()l(

24 v. D.C. (w erate

lrom 12 v, ouble

gear box. Consump-

tion 200 mA. Size 3t x

2} x 2 ins. Welight 15

oz. Small. Powerlui.

Futly su ed. 32/6. P. & P. 3/6.

230 VOL. GLEARED \l()lOR‘
Type BlsG 80 rpm. .96 1b. mch. £1.19.8.
P.P. 2/-. Type DI6G 5 r.p.m.. 1.7 lb lnlc};r

£2.9.6.. P.P. 2/6. Type Dlﬁu. 13 r.p.m.

Ib. 1nch, £2,12.6. P.P. 2/6.

e LIGHT IFIVE SWITCH
Kit of parts, including ORP .12 Cad-
nuum  Sulphide Photocell, Reiayv.
Transistor and Circuit. etc., prlce 25/-

plus 2/6 P. P. ORP .12 mcluding

circuft, 10/6 each plus 1/- P. & P

O SWITC Ivl

MINIATURE UNIY
3 banks ot 11 position

plus  homing ban
40 ohm coll. 24-36 v.
upemt.lon Ex-equip- .
[nmviduallv
Lested 22/8, plus 2/6 L
P.&P. o —
MINIA’I URFE LEAD ACID ACCU -
JRS. (Brand new.) 2V. 1.5 A.H.

Siz
x 1‘ x lin. Wt. gzpvox ! 1b, 18/8 for 3,
P & P.1/6. 12V. 0.75 A.H %1294x'}x 141,
Wt. approx. 2 ib. (can be used as double V..
15/6 each. P. & P. 1/6.
™ A\'\l\’l()l!!

0Ca0 10/~ OC TI-  Get 573 12/6
0C41 91- OC7 6/- Get573 2&/-
045 5/-  OCTT 9/- M/Pair
0Ce5 9/~ OCL3%  12/- 2N458  20/-

MiPalr OCl140  19/- SB35 v
0CTl 5/-  OCI7L  10/6 AFIl4  11/-
OCT2 T- 0 0C20  10/6 AF1S  10/6
0073 14/- OC201 21/~ AFll6 10/~

M/Pair Get 104 6/~ AFT 9/8

I OCT3 6/-  Get 105 10/-

|

SERVICE TRADING CO.

All Mail Orders also callers,
47-49 High Street, Kingston on Thamen-.
Tel: KINgston 4450
Personal callers ontu
9 Little Newport Street, London W.C.2
ol Lelcester Square) Tel: GARtard o
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HERE'S A LOW COST WAY
T0 GET INTO
REALLY PROFITABLE
T.V. SERVICING FAST?

Mayhe you enjoy fixing electrical gadgets or
the odd radio or two. Maybe you wish you
could. In either case you are probably just
the man who could benefit from a new
revolutionary type of television training
programme now being introduced for the
first time.

Knowing that early success will usually
spur a man. on to greater achievement, we
have made a point of teaching first how to
make the easiest T.V. repairs. Since the
easiest T.V. repairs are the ones most often
found on service calls, you are ready to
make moneyv right after the first lesson.
Then as you progress vou will learn how to
handle every kind of trouble found in all
makes of T.V. sets.

Here for example are some of the items
covered in the course:

1. Simple adjustments to correct poor
pictures.

2. Circunit faults indicated by a poor
pattern.

3. Finding_bad vaives
picture faults.

4. Antenna principles and praetices.

5. Faets about the T.V. signal to help
you in repair work.

6. All about Cathode Ray tubes.

7. How to tell what is at fault.

8. Explanation of television cireuits.

9, ULHL.¥. converters and tuners.

10, Television test equipment and align-

by observing

ment,
11. Advanced troubie shooting by picture
analysis.

This is @ real home study course that has been
bound into one giant 8 x 11in.. 192 page nianuwl
to reduce cost.

Compares favourably with some courses
costing very much more! By creating a
mass market through large volume sales
and eliminating individual letter writing
we are able to pass on these savings directly
to you!
The course features over 325 different line
drawings, circuits. servicing charts and
iitustrations to simplily the text and make
vour study more enjovable. Soon you will
be well on vour way to becoming a firsg-class
television repair technician!
U TAKE NoO €1 WCES WHEN YOU
AL WITH SIM-TECH
You must be convinced that this Is the best
value you have ever seen in television
training, otherwise you can return the
course (or have vour monev refunded il sent
with order) alter vou have examined it in
vour own home for a period ol seven full
days.
The price? Only 36/- per course, plus postage
and packing, 1/6.

FR 'RIAL OFFER
Termis only 3/- per week il you wish

To SIM-TECH BOOK COMPANY Dept. BT3,
‘Wes! End. Southampton. Hants.
171 Please werud yonr Teievision Course for a full
soven day< tee trial, 11 onot delighted I may
return the conrse post-paid without further obliga-
tion on my part. Otherwise | will pay cash or 5/~
weekly nuti 37/6 plus 24 service charge. total 40/~
js paid.
[ 'Flek here if enviosing tll price of 37/6. (Same
7-day money Luch unarantee.) NOTE: (‘ustornuers
who send cash with onter get 1n addition a 7lepage
book on TELEVIRION 1AUGLTS. (This offer
closes April 30th, 1964).
Overseas customers please gend full amount (in-
cluding Ireland).

NAIE ,4i0eeccsossascssttosssnrtoscsscsnosscss

Address .. ...

PRACTICAL WIRELESS

need !

HOLE PUNCHES
Instant Type

The PUNCH
qozf

3" diameter ... oo 6110 ea.
Screw-up Type

13" diameter Toggle switch g:: -
]

7 o o
3 » BIG 9,
i .. BBA,BYA... 916 ,,
127 D TR 1 L SN
1 o .. o8
" " RPN I 1} B
14" diameter Int. Octal... . 1314,
137 W ..o ez
137 o 1810
14" . B9G I 115
137 .. 244,
255" . Meter ... ... 332

Complete Set £9.3.6.

No extra charge for postage and packing
in the U.K.

Oliver & Randall Lid

Dept. 7
7 KELSEY PARK ROAD
BECKENHAM, KENT
Tel.: Beckenham 8262

TRANSISTOR

PRICES DOWN

GREEN SPOTS 13 or 3 for 3/3.

RED SPOTS, down to 176 or 3 for 4!,
WHITE SPOTS down to 2/- or 3 for 5/3.
MICRO-ALLOY MAT 100 79, MATIOI
816, MATI20 7'9, MATI2I 876,

22 Tested Circuits

BOOKS Using MATS, 5/-.

SHORT WAVE CIRCUITS using
MATs 5/-.

SHORT WAVE SUPERHETS using

MATs 6/-.
WIRELESS WORLD VALVE DATA 6'-,
COMPONENTS by REPANCO
DRX | Dual Range CRYSTAL Set Coil
with Circuit, 3/-
DRR2 Dual Range Coil with REACTION
with Valve and Transistor Circuits, 4'6.
FR2 FERRITE ROD AERIAL with
Circuit, 1276,
CH} R.F. Chokes, 2/6.
TT45 Driver Transformers, 5/-
TT46 Output Transformers, 5l
TT49 4.5 to | Interstage Transformer,
5/-,
TT23 Driver for 10 Watt Amplifier, 2216,
TT24 Output Transformer 10 W, 22/6.
XT50 Min. Double Tuned LF.T. 6/9.

ALL REPANCO COMPONENTS
AVAILABLE
TRANSISTOR HOLDERS 3or § pin, /-
ALL SENT POST FREE IN U.K. by

PETHERICK'S sCeeis

SUPPLIES

22 HIGH STREET

BIDEFORD N. DEVON

Tel.: Bideford 1217

February, 1964

CONSTANT VOLTAGE
TRANSFORMER

DUAL
VOLTAGE
MAINS
STABILIZER
Will cut out
niaing interfer-
ence with TV,
Hi-Fi, stereo,
tape recorder
or any Labora-
tory equip-
ment, by
providing
perfectly
stahilized
voltage supply.
% PERFECT
PICTURE

& RADIO

RECEPTION

% PREVENTS DAMAGE BY POWER SURGES
AND CUTS

+% JUST PLUGS IN

% ATTRACTIVE METAL CASE 8in. HIGH

Ex stock. Carriage T £11 .1 0.0

iree.

TRANSISTOR TESTER
-

i

FULLY PORTABLE

Measurement Ranges: Ico (fcho) and the reverse
current of dicdes. PNP and NPN—0—B0{LA (1LA

le). POWER—0—ImA (2004 ber scale)
35 per scale). Biaa carrent—(lmA ou PNP
and NPN), (dmA on POWER).

20.9-0.995 ( frow S= 134

a
Spring Sockets and Screw Terminals.

Terminals: and ¢ y
Meter: 4i di2 A moving voil. Size and Weight: »in.
x din .. 231p. Powered by pen-oeils.

MODEL AT-1

1"08t Free. UNLY £9-1 7-6

TRANSISTORIZED
MEGOHMETER

BATTERY OPERA-
L By, — 1000

advanced
inataticn awd cone
tinuity tester incore
porates these wite
standing advane
tages:

+ One-handed

push-button

operation,

4in, A.C.-D.C.
Voltmeter with
fine Zero
adyustment,

+ Stable and
accurate
readingss

% FKasy-to-read
scaling.

% Metal case fin. <
5in. x 3in.

*

Complete with probes and CAITYing
Post Free. ONLY 22 Gns-

cage.

(M.O.) LTD

Dept. (PW.I) IRONGATE WHARF RD., PRAEDST.,
LONDON. W.2. PADDINGTON 223374

www americanradiohistorv com
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TRANSISTORS

GUARANTEED TOP QUALITY
Huge reductiony. Red  S§pol

dard |,k
:!.'.‘.lll‘" rYy tipe oW 1 /6
White Spot R.F. 2/_

Mullard  Matched Output Kits

{OCHID and H0OCS) 5 12/6

R F. Kits (044, 0U4n
) tratictors

12/6

PRACTICAL

& DIODES

| GERMANIUMDIODES
General Purpose ininiat de

fecton AN O e 8d

or 8/8 dus
1hald

Gold Bonded Jughest
Lodioataally togod
8/6 jlus 1 /'

WIRELESS 991

KEENER PRICES

% VALVES %

by return of post
THE MOST ATTRACTIVE COMPETITIVE VALVE
LIST IN THE COUNTRY

All valves are new and unused uniess otherwise advised
FREE TRANSIT IN-

AF114 8 s 4/ SILICON POWER POST I 3 MONTHS |5y0iuen sativaction
a8 RECTIFIERS L vaive 6d. 211 1~ GUARANTEE o Money back Guarui-
5/6 Cuarauteed  per lance Top FREE for 12 or more| I, writing with [tee on Goods il returned
5/6 Make,  Tested 230 V' working valves. every valve, within 14 daye.
8/
86 | looma 3 / 9 Tk, 7/ 6 0Z4  4/9|6K7  7/3]20D1  8/9|DL82  8/9|EZ40  6/6|UL8  :/6
(3 i /6 ( for 19/8) 1A7GT 8/-l16K70  1/9{20F2  9/6|DL92  4/9|EZ41  6/-|UR2 5/
1IC5GT  7/-|6K7GT 4/3/20L1 11/8|DL94  5/6|EZ80  4/9|U24  12/6
N A R
1D6 /8{0K: 3 o /500 7/9 718
g ‘ V’A LVE . A MPH Fl E R'S MAINS TRANSFOR MERS | insar s/-[sk2s  9/6|p0pd 13/6|EABCS0 8/3/GTIC  9/8(081 678
maine wod Dby o Vi | Breen | guany e | 10 308 Saes dygEAce” wislazee  rialuss ai
(P61, 6GBG, BXAC) and all components, | UBrIRDt mounting 250-4-250 v 1LNS 6/6/25L6GT 6/-|[EB34  1/3/HABCSO 9/6|Ua7  £3/3
With full nstructions for nuking high | B0 mA, 6.3V 3 A, INSGT 7/3(25Y5G  7/9|EB4L 4/6|HL41DD 8/8|Us6 478
ain amplifier with scparate bass aud | Ditto semeshronded 8/6.  Ditco wp- | g 12/8125Z4G  6/9|EBBL  2/3[HVR2 8/8|U5E 479
treble canirols, negative feed: Q) /_ right 80 mA 12/6. 184 5/918525  7/9|EBC38 b5/9|KT3e  6/-U%6  5/6
bLackete, Traly unumial valueat 185 5/-12526G  8/-|EBCAl 7/6[KTasC 4/-lu’s  4/6
’ v 1T4 12/6/2780  17/6|EBCS1 6/9/KT36 14/-(Ul07 12/6
1U8 5 7/-136C1  5/9/EBF80 6/9|KT44  b6/6|U181 /8
2D21 giel30cis  9/3|EBFSS 7/p[gTSS 17/6|Uzal 9
3A4 5/6130F5  6/-|EBF89 7/6|KT61  7/-lUS82 12/6
3AS 7/8|30FL1  9/3|EBL21 9/-|KT63  4/6/U30l 11/6
3D8 6/-130L1  5/6|EC52  4/3|KTeé 12/6|u3es  5/6
3Q4 5/9(30L15 9/8|ECO1  3/-|KT76  7/9USY9  9/-
354 4/8|30P4_ 9/6(ECO2  7/6[KTSS 19/-|U338 /6
3Va 4/8130P12  7/3|ECCS1 7/3(KTW61 5/6|U408  8/9
5R4GY 3/-|80P19  9/6{ECCI2  3/9|KTW62 5/6|U40¢  5/9
5T4 5/-|30PLL  B/9[ECC33 4/8|KTWES 5/6/UB0L  16/6
5U4G 4/6130PL13 8/8|ECC34  9/-[KTZ63 5/8|UABCSO 6/v
5V4G 5/9]35¢5  8/6|ECC35 5/0L83 3/-|[UAF4R  7/-
Syaq Slolaswa « i/alEcCRr  Alo|Muy oilvmer o
5Y8GT 5W4  5/8|ECCS: 4 6/6|UBC4L 69
e L e patizier dtioce us | olvael o
524 /3|35Z5GT 6/9|EC 5 UBF80 &
72 EAST STREET, SOUTHAMPTON 524G 0/3 4 g;g Egcgg /6 mgg 183’5 ysras 13
5Z4GT - ECC! /9N 1. /3| UB] o/
We look forward to seeing all our old customers in the area 6/30L2 4/6|50B5 8/9|ECC88 10/6|P41 3/6/0Co2 38
6A8 4/9(60c5  6/9|ECF80 /6 |P6l /6|UCCe4 9/~
suu seema: 6A7 6/-|60L6GT 7/-ECF82 7/3|PABCSO 7/6[UCC85 6/9
With Widest Stocks. Keenest Prices: TV's, Radios. Valves, Transistors. BASG 8/9|53KU  9/6|ECH21 10/8|PC8! 0/3|UCF80 1179
Hi-Fi Equipment. Loudspeakers, Autochangers, Cables. Components, etc BABGT 7/3|61BT 17/6|ECH36 7/6{PC97 8/-|UCHR1 9/-
L 8ACT 1/3(62BT  13/6/ECH42 7/9|PCC84  5/6|UCH4RZ 6/9
6AGS i1-|75 4/9|ECHS1 6/9(PCC85  7/3|UCHSL 6/9
6AGY 3//9 ;s g;g Eci{sa 7;9 co8s 11/-| UcL8s g;u
. 6AKS 14/-(80 ECL80 5/9|PCC89 7 6
BB OUALITY, 6ALS 5/-{83 9/6|ECLE2  7/3|PCC189 10/6|UF41  3/8
HHDOS COMPARE OUX FRICES oAgs 215 188BTA 1ojoEcLas o1 [bcksy siolves oo
S GUARANTEED  |NEW TYPES | | 6ATs B/81507(A)  8/-|EF?2  6/6|PCFS4 9/3|UFS> /-
s 6 Months 12 Months | mw 81/74 | | 8AUS 12/6|807E  5/8|EF36  3/3|PCP86 8/0|UF88  6/6
MOST MULLARD, £3.15.0 || 9Avs 6/0/813  49/-|EF37A ¢6/9[PCL82  6/6|UL4L  6/9
MAZDA. cossoR.|12in £2. 0.0 £3. 0.0 19, 687 0/-1832  14/-|EF39  4/8|PCL83 8/-|UL44 14/.
EMITRON, _ EM ) Y “10.0| X e [ EBG 127605 'OIERS  orplbies Goloras &
- ] 3 /6| OL
it |18 £2.10.0 £3.10.0 £4.15.0 || 583 Vit mmomem siue
PROCESSED 15-17in.£3. 5.0 £4. 5.0 oRM 252 8BHS 1 gfs Enofm LGNS ioluvs  9ro
7 4 uU /
Gacrony  |21in.  £3.15.0 £5.15.0| £6.0.0 || he G0l G [ERR0  dolpiart eoovs it
8BRS 9002  4/3|EFS5  5/6|PL88  8/3{UYIN 10/6
INS oRW? AThe  DiERSs  salere Saloin  ue
- 1 b3
12 NSSUUI(, B”ArRG'A N BK to VA LU E I 6C4 AZ31  6/9(EFP1  2/9|PL éla UYss  4/9
s vep, Foneed it g 15" . 668 B5'  GlB[ERiSa sajpies  salves o
CONDE g ko, e e, |1 4 watt AMPLIFIERS | 6co cic §/-|EF184 g8/6[PL820 /p|veal 53
Many popular sz List 4t 1] excellent amplitier with |1 6CD8G CCHSS 12/6 [EK32  5/0|PM84  8/3{VR10S 5/¢
R [ pIRLL 10/- Wigh gain preamp stage, | 6CHS CL33  9/-EL3%  3/8]PX4  9/-|VRL60 4/9
Ry SN B 1)) 51 drhim:l 1‘01'14 Ceutput || ggg g{gl i g;g gtga 97//9 ;ﬁf %IIB &gf ;fg
100 RES'STORS 6/6 I ~|:Il1.'n'. (.'m"" o © .\'\ l.lI} :\'“.I. D8 D“‘o 1176|ELSS Py3s 9 5 2
Encellent. sises 1 watt. ’ l‘:,’:.::":.:l'_,.‘"'-lvfl,::‘l":.:,',.:;,“';' ! gn gﬁ%ﬁ };//. 53? 1372 p¥§§ g;é :gél 1115;.
— negative Foed-hiek. oy | | 86 4/8|E PYSO 5/ 5/8
100 CONDENSERS 9 9/6 for immedinte men ety 11 SFae DAFSS 6/0EL42  7/9|PYSL  B/3|X86 /3
Miniature Cetamic and  Sitver ’bluu' dually  tested, Amazing 4F13 DF33 8/- EL81 8/9|PyYse b5/~ X76M 11/-
Condensers. 3 10 5,000 pF,  LIST volume and clarity, ideal 6F14 DF$1 2/9|ELB4 5/8(PY83 6/-|X78 21/-
VALUE OVER £3. for guitars, record players, | i g;lg g;gg g;g gtgi’ ;';g ;gggo 815 §g§ 2‘,1’;'
- v in small balls, baby 1 il 5
25 TAG STRIPS 4/- :Illillll! clic: Lasily \\:)1 'th £5. [ 8F32 DHB3  5/6|ELO5  6/-\PZ30  9/6(Z63 4/9
% 4,8 S wag ete. Unused. Our kln fee whilst 45/ gf{%a gg;g ;/Iﬂ gﬁgg g;g ]’ﬂg 2;g 266 I8
- stocks last. Carp, - - g
100 H1 STABS 9/6 || Pucking, ete. 6. 835 Kp1  4/9|EM81L  7/6]SPAl 2/ f™"Toou
190 10 3%, 100Q 10 33 . 635G DKD2  6/0|EM84  8/-8P81 2/ N cvpEs
ENQUIRIES WELCOMED &o0 " DIss  J3Ens  elajsoatse kil  Nor
TELEPHOXE €.0.D. ORDERS ’ Quentity Prices or Quotes for items 8J7G DL35 7/-1EY5) /9| T41 8/8| LI%TED
DISPATCHED THE SAME DAY. uot listed, particularly rare values. | | 8J7GT D! 6/8|EYSS  b/9\TDD4  8/-§ Eygs
! BKBGT DL  6/-lEY88  9/-lula % &

P'ost: 2 Ibu: R/s, 4 1bs, 2/6. 7 lbis, 3/6. 15 lba. 4/-, et (0. D. 2/- extra). ALL ITEMS LES8 3% AND PORT FREE IN DOZENS.

TECHNICAL TRADING CO.

RETAIL SHOP AND NEW HI-FI ROOM

350.352 FRATTON ROAD, PORTSMOUTH. (.-,

ALL MAIL GRUFR, KFTAIL SHOP AN HI-FI ROOM

11 12 NORTH ROAD, BRIGHTON, Tel. 67999

www americanradiohistorv.com
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PRACTICAL WIRELESS

February, 1964

We supply from stock most of
the components and items speci-
fied or circuits published in this
and other magazines and radio
books. Let us quote for your
circuit, first grade components
at realistic prices.

MINIATURE ’SCOPE

Features 22in. DG7/S Tube. Level 2dB, 50 c/s to 2 Mcis. 3u
Sec. to 80 Sec. Sweep. High sensitivity. Fully portable scopes.

MODEL
CcT84

£16-10-0

Ideal for all transistor and valve design or servicing. 22 to 30

volt D.C. operated.

CARRIAGE 7/6

DEAC RECHARGEABLE
BATTERIES
(a) 18 volt 100mA/H 4 x lin. diameter.
Brand new sleeved, 30/-,
(b) As above but 150mA/H, 35/-.
(c) 3.9 volt 450mA/H, 12/6.
All types easily split into any multiple
of 1.2 volt. Brand new.

——
R
o =S|
JL, H

MULTI-METERS

Multi-range test
meters featuring easy
to read scales and
provided with full
operating instruc-
tions, lead and bat-
teries. Suitable for
amateur, designers,
repair shops, all do-
mestic  uses. Full
details and specifica-
tion in our catalogue.
. £2 5

z PT34 2I‘Kohm/vnlt . H 2
M » o

¥ THL33 2, ” 0
% EPIOK 10, D 6
* M2 20 ,, [}
% TP5S 20 . [3
¥ EP30K 30 " [
% 500 30 " [3
% EP50K 50 " [

SUBSTITUTION BOXES

@ Capacitor Box. Provides 9 standard
values from 0.001 to 0.22 mfd at
600 volt working. 2976,

@ Resistor Box, Provides 24 standard
values at | watt. |5 ohms to 10 meg.,
37/6.

Each box fully calibrated with insulated

leads. Invaluable for service and design.

NOMBREX TEST EQUIPMENT
All transistor
portable units
supplied with
full  instruc-
tions.

LEAFLETS
ON
REQUEST

150 Kc/s to 350 Mc/s generator. RF,
Mod., AF. ranges. Leads, batt.,
instructions. £7.18.6, P.P. 2/6.
% Resistance/Capacitance Bridge. | pF to
100mFd and | ohm to |00meg. leakage.
PF Tests, with batt. and Instructions,
£7.2.3. P.P. 2f6.
Power Supply. Gives any voltage
| to 15 D.C. up to 0.1 amp. From
Mains. £5.17.6. P.P. 2/6.
Audio'Generator, |10 ¢/s to 100,000 ¢/s.
Sine and square wave. With batt. and
Instructions. £15.2.3. P.P. 2/6.

HI-FI SPEAKERS R

CX300 12 inch 25 watt . 12Gns.
CRI2AE 12 inch 20 watt 8 Gns.
CR30AE 12 inch 20 watt

triple range... ... l0Gns.
8A7 8 inch 6 watt 79'6
10 watt Horn Tweeter 2916

TEST LEAD KIT supplied in Pocket
Pouch. Contains probes, leads, clips, etc.

8/6. P.P. 9d.

RECORDING TAPE
Sin. 600ft. 12/6; 5in. 900ft. 15/-; 7in.
1,200fc. 1876; 7in. |,800ft. 25'-; 7in.

2,400ft. 27!6. Excellent quality.

100 Ke/s QUARTZ CRYSTALS
2 Pin: Octal or 3 Pin.. 15!- ea.

500 Kc/s 2 Pin ... 15/-
455 Ke/s (AR88) 1216
5000 Kefs 2 Pin 10/
10 Me/s 2 Pin ........ 15/~
27 Mcfs Radio Control . I5/.
456 Kcfs HRO ... . 151
(Over 600 Frequencies Stock for

all purposes).

MAINS AND BATTERY
RECORD AND TAPE DECKS
All Decks Complete with Cartridges

19

% BSR UAI4 4-speed .. £5 [
% Garrard Autoslim .. .. £6 100
% Unplugable Head Version . £6 19 6
% Stereo Version £7 19 6
% SRPI0D 4-speed or GU7 . £5 S50
% Garrard AT6é with Stereo
Cartridge ....ocoeeiiencevaiiiais £0 19 6
1]

% Collaro- 2-track Deck Studio £10 10
% 4-track Deck £131)
P. & P. 3/6 any type above.
Y 9 volt Star, 45 r.p.m. ...... 5
% 45 or 33 r.p.m. Star 9V .
% 45 r.p.m. Garrard, 6V .
% 4-speed B.S.R., 9V ...
% Garrard 9V. 2-speed,
Tape Deck
P. & P.

rac
..................... £12 150
376 any of above.

STEREO AMPLIFIERS

Complete with fult
function pre-amplifiers and controls.

+% SA80 444 watts .. £9 100
+% SAI50 77 watts £16 100
% SA30015+ 15 watts... £32 100

Each amplifier completely self contained
and designed for Mono and Stereo
output. Supplied complete with full
manual. Leaflets on any type on reguest.
(Full range of Speakers, Tweeters and
Decks in stock, see catalogue).

STETHOSCOPE HEADSETS
Crystal and Magnetic 1076 each.

CRYSTAL MICROPHONE!
Acos 39-1 Stick Microphone .. 3216

Acos 60-1 Stick Microphon 2716
Acos 40 Desk Microphone . 15/-
Acos 45 Hand Microphone 257-
Lapel/Hand Microphone 1276
MC24 Stick Microphone 257-
100C Stick with Stand ... 3976
BM3 Stick with Stand 52/6
Lapel/Hand Magnetic ... 12/6

MINIATURE PANEL METERS
#0/50uA (D.C.) 396 *0/5mA (D.C.) 27/6
*0/500uA (D.C.) 32/6 *0/300V (D.C.) 27'6
*0/ImA (D.C.) 2776 “S” Meter 35/-
All Brand New Boxed. *Available Clear
Plastic Front or Black Moulded.
200uA D.C. Edge meter ..
| mA D.C. Edge meter

34 x | inch Front Panel.

cen 6976
... 5976

POCKET SOLDERING IRON. 30
watts. 220/250 voits A.C. Complete with
pointed bit, mains plug, carry pouch.
1416, P.P. 116,

HEADPHONES
ohms 12/6. 4000 ohms

2000 14/-.

BUILD A QUALITY TAPE
RECO

% Printed circuit.
Amplifier Kits.
2 Track |1 gns. 4 Track, 12 gns.
% Studio Deck.
2 Track, €10.19.6 4 Track, £13.19.6
% Cabinet with Speaker 5 gns.
Leaflet on Request.

Recod/playback

5-Piece Hole Cutter for all chassis work.
Sin. to |§in. with pouch 496,
Crystal Contact Microphone 12/6 P.P. 9d.

2K, $-track Tape Head......... 15/- P.P. 9d.
Telephone Recording Attach-

ment ... 1276 P.P. 9d.
4-Channel Mixer

t

Uni .59/6 P.P. 116
Tape Jack Radio Tuner

291 PP, |-

BOAC VHF POCKET RECE!IVERS
= @® Complete
’.-&-’;’_\——-’-_. units with CS
o I 5A VHF Detec-

; &.‘/‘___J__D tor, 5—V6/8R
W g (OC44) Tran-
-k “'i,-_;.rwﬁnj sistors,  3.9V.
2 - 450mA re-

chargeable
Deac battery
2—OA91, OA
10 rectifiers,
{ Kohm stetho-
scope headset,
moulded cas-
ing, etc.

35/-

@ Complete Unit

with Full Circuit P.P. 2/-,
OR DEAC BATTERY OR HEADSET
1216, P.P. 116 15/- P.P. I/

Unit less DEAC & HEADSET 12/6, P.P. 16,

FIELD STRENGTH METER
Five channels cover | Mc to 200 Mc/s.
Fitted 200 microamp meter for CW or
R.F. Indication and Earphone for A.F.
Monitoring. Designed for checking all
types of transmitters. Size 4 x 23 x 24in.
Complete. Ready to Use, with instruction
and telescopic aerial, 69/6. Post Free.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS
|. For PP3 or equivalent 9 volt.
Pocket Radio Battery, 18/6. P.P. /-
2. For PP4, PP7, PP9, 9 volt Portable
Radio and Equipment. Supplies up to

300mA, 4976, P.P. 2/
3. De Luxe version of No. | also
charges PP3 type batteries.

24/- P.P. /-

TYPE 38, TRANSMITTER RECEIVER
Complete with 5 valves. In new condition.
These sets are sold without guarantee

but are serviceable. 22/6 ;'Z

7.4 to 9 Mc/s.
Headphones 7/6 pair.  Junction Box 2/6
Aerial Rod 2/6

Throat Mike 4/6.

Henry’s Radio Ltd

PADdington 1008/9
303 EDGWARE RD, LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o’clock.

| PLEASE TURN TO BACK PAGE l
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Practical Wireless

LL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps cver 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2

DOUBLE-SIDED BLUEPRINTS MISCELLANEOQUS
Each blueprint in this series contains details of two ~ The PW 3-speed Autogram 8/-
separate instruments or items of equipment The PW Monophonic Electric Organ _ 8-
The Strand Amglifier g e PW Roadfarer © . o
The PW Signal Generator . The PT Band Il TV convertar " 176
The Savoy VHF Tuner .. . . 50 VLS Lt 5/
The Mayfair Pre-amplifier The PT Olympic . 776
.
The Berkeley Loudspeaker Enclosure 51 The PT Multimeter s
The Luxembourg Tuner SOME EARLIER DESIGNS
The PW Troubadcur . . . 716 THE following blueprints include some pre-war
The PW Everest Tuner designs and are kept in circulation for those

) constructors who wish to make use of oid com-
The PW Britannic Two . 6. ponents which they may have in their spares box. The
The PW Mercury Six majority of the components for these receivers are nc

longer stocked by retailers.
The PW Regency o0

The PW Internatisnal Short Wave Two St- Experimenter’s Short Wave PW3Ca 216
Midget Short Wave Two PW3Ea 2/6
Simple S.W. One-valver . Pwge 216
Pyramid One-valver . PW93 276
RECEIVERS BBC Special One-valver § AW3ET 206
- A One-valver for America .. AW4Z9 276

The Tutor . 3/
Short-Wave World Beater . AW436 316

The Citizen .. 5/-
Standard Four Valve S.W WM3E3  3'6

Junior Crystal Set . . PW94 2/-
Enthusiast's Power Amplifier WM387 376

Dual-wave Crystal Diode . PW?95 26
Standard Four Valve WM39l 376

Modern One-valver .. . ... PWwW9%6 216
Listener's 5-Watt Amplifier WM392 376
All-dry Three . . PW97 316 e e ——
Modern Two-valver ... PW98 3’6 : Q TERY COUPON 1
A.C. Band-pass Three ... PW99 4'- | This coupon is available until 7th February. 1364, :

and must accompany all queries in accordance

A.C. Coronet-4 ot . PwWICO 4/ 1 with the notice on our "Letters to the Edicor” |
A.C. D.C. Coronet .. .. ... PWIOl 4/ i page. 1
PRACTICAL WIRELESS, FEBRUARY. 1964 I
The PW Pocket Superhet . L A,

Published on the Tth of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street, London. W.C.2 and

printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Afents for Australia and New Zealanc: GORDON &

{tOTCH (Afsla) Lid., South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD
Subscription rate including postage for vne year: To any part of the World €1 9.0.
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\ .arket.
S} astrated build-
5. Full tuning of
d long wave tands
_eatable sensitivity and
wity. Excellent tone and
ame with over 600mW
push-puil output.
v Clearly marked horizontal
station dial with slow motion
316 tuning. Two colour Blue or
J(lustrated Beige cabinets with  Gold
Leaflet on rey ... handles, grilles and fitcings.
Al parts sold separately, Size 103 x 73 x 33in.. inciudes
Guaranteed the Best Obtain- ¢ar aerial sockets, recording
able. Artractive Appearance. sockets.
Reliable Design. Quality ¥ 6 Mullard Transistors and 2
Performance. Diodes.
UNBEATABLE FOR QUALITY AND VALUE

o

TOT,

£Y

Fully Deta

NEW LOW PRICES
10 WATT TRANSISTOR
HI-FI AMPLIFIER AND PREAMPLIFIER
) % AVAILABLE IN
KIT FORM OR
PREBUILT
PANELS

% LOW NOISE

i 4 LOw
e} POWER
16542 REQUIRE-
b p MENTS

\/ 4 MONO OR

STEREO

Circuits and
details FREE
on Request

% CALL FOR DEMONSTRATION—ANY TIME

aprinted |
,ed compo- )

PERFORMANCE EQUIVALENT TO

February, 1964

.AM TRANSISTOR
~+RTABLE RECORD

PLAYER
@ Made by well known British
manufacturer. Features ready

built 4-transistor printed circuit
I watt amplifier, elliptical speak-
er and volume control. Low
current Star, constant speed 45
r.p.m. turntable with crystal
pick-up. Strong mouided two
colour cabinet with hand-
le. Plays anywhere on long
life 9 volt battery. Requires
less than half an hous s
work to connect up using
ready built units and easy
instructions.

TOTAL P.P
TOTAL 7916 S
BATTERY
319 EXTRA)
ALL UNITS

SOLD SEPARATELY

% READY BUILT AMPLIFIER WITH 3E5f. pp 20
SPEAKER AND VOLUME CONTROL
P.P. 216

% TURNTABLE WITH PICKUP. 39’6

% TWO TONE CASE WITH HANDLE. 5/- ep 2
@® EXCELLENT QUALITY AND VALUE @

VALVE AMPLIFIERS OF
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE
% Power output!G watts at 400 ¢/s. Second harmonic dlstortmn
0.1%. Total harmonic distortion (.25, at 10 watts. Signal
to noise ratio at 10 watts 70 dB. Overall response within 3
dB 40 c/s to 20 kc/s.

6-Transistor 10 watt power amplifier. _0.25 ohm output
impecance for 3 ohms. 24 volt supply. 300mA average for
10 watts. 100mV into 33 k.ohm sensitivity. | dB, 40 ¢/s to
20 kc/s.

Built £€5.10.0 P.P. 2/6. Or Kit 99/6 P.P. 2/6.

(Mains Unit 6976 P.P. 2/6).

As above but 10 watts for 1S chm speakers, 40 volt supply,
150mA average for [0 watts. | dB, 40 ¢/s to 20 kc/s.

Built £5.19.6 P.P. 2/6. Or Kit £5.10.0 P.P. 2/6.

(Mzins Unit 696 P.P. 216).

Full function pre-amplifier and control unit on printed circuit.
Size 9 x 2lin. Features 6 position input selector for micro-
phones, tuners, tape, pick-ups—treble and bass controls
12dB at 50 ¢/s and 12 ke/s—14dB at 50 ¢/s and 12 ke/s. Four-
position filter and volume controls. 1-5mV to 300mV input
sensitivity. Built £5.10.0 P.P. 2/-. Or Kit 996 P.P. 2/-.
(Front panel 8/6 extra).

*

*

*

7-?:_2%55705( RECORD/ TO BUILD YOURSELF e —
Y RADIOGRAM Mini Ranger Personal Radio, 4976 H 1
AMPLIFIER Ranger-3, Personal Radio, = 4976, FM TUNER | First Again

@ 4 watt peak output.

@ Full Treble and Bass boost and cut.
® 40 ¢/s to 20 ke/s 3 dB.

@ Inputs for Pick-ups, Radio Tuners,

Quintet M/LW-5
PW.6 Superhet

5 3 o P i !
Sl Micrs njecor 3716 " (a0 dercribed In Docember 1963

......... 7916,

Edition of

p.p. 2. ‘Radio Constructer”)
£7' i, 6 “* 5-Transistor
£9 19 6 +* 4 Diodes

SR

Mizrophones, mixers. PW Celeste -
PW Spinette . ... €10 19 6 K Full coverage 87
PW Shortwave 2. 9916 P.P. 216 o FCiardlAve
Leaflet and details on request |Printed circuit de
4-WAVESAND sign of high sensiti
COMMUNICATIONS vity and  quality

RECEIVER

Meter—Telescopic  Aerial

PRICE £24.15.0.
@ TWO VERSIONS AVAILABLE tions. BRAND NEW
1218 volt for 15 ohm speakers.
(mains unit now 60/- extra).

9/12 volt for 3 ohm speakers Details on regquest.

@ 550 kc/s to 30 Mc¢/s.—BFO—AVC—|tr
Noise Limiter — Bandspread — “'S" Size

Worid Wide Coverage. 4 valve.

With Full Instruc-
IN CAR- Detailed Circuit Book on Request
TONS. Detailed Leaflets on request.
@ 9 valve version of above 40 gns.,

|Qutput for valve or
|transistor amplifiers.

35 x 2z x 4in. .. O

Full|Simplified  building ar ol
instructions. All OTAL P.P.
|parts sold separately. COST ‘8.'906 2/6

TELEPHONE
AMPLIFIERS
For use with all telephones.

BABY ALARM
Ready to use with

i

- .

4 (mains unit 4976 extra). microphone and bat-

4 @ Size only 6 x 24 x 2in. TRANSISTOR MINIATURE tery. Fully portable. | Gives speaker output. Bat-
Ideal for mains or battery, portable or AMPLIFIERS £5.10.0 tery operated. £5.10.0.

9 domestic record player, grams, etc. fy¢ 3T 125mW 9 v. 30,;88 ohm 3976 5

€ Or car. 4T 250mW 9 v. 8/10 ohm 376 M

¢ Buit Ready £5 ]19.6 PP X 50mw 9+, 12/16 ohm 5776 Henry’s Radio Ltd.

: To Use 1 7.9 71 ¥ 4T | watt 9v. 3/5 ohm 5976 303 EDGWA}!K%?OAD, LONDON, W.2

% 4T | watt 6v. 3/5 ohm 9276 ADdington 1008/9 .
1 BOOK!R'ELSE§$ ON % 4T 14 watt (2w, 3/5 ohm 97/6 Open Monday to Sat. 9-6. Thurs. | o’clock.

)

1,
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