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PRACTICAL WIRELESS

March, 1963

| will go

| pre-assembled packaged circuits by Pye Indus-
trial Electronics save space, time, and money

The P.C1. first of a new range! This transformer-less
125mW-9V audio amplifier circuit provides a pre-
| assembled block for simplifying the design and
assembly of laboratory equipment and intercomm sets
| ete. The unit uses Newmarket matched npn/pnp audio
transistors in complementary symmetry circuits to
achieve low distortion (typically 2%, total) medium
high sensitivity (50mV max out of 600 ohms for50mW
out) and low standby battery current (typically 4mA).
Measuring only 2” x 17 x 2” the P.C.1. is guaranteed
for one year.
Wirite for full tachnical data to:
Pye Industrial Electronics Ltd, Exning Road, dn
Newmarket. Telephone: Newmarket 3381

www americanradiohistorv com
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VALVES

By return of pos:

THE MOST COMPREHENSIVE COMPETITIVE
VALVE LIST IN THE COUNTRY

*

PRACTICAL WIRELESS

*

o FREE TRANSIT IN-
107, DISCOUNT | NEW LOW | FKER TRANS e
8PECIAL OFFER TO PRICES are new or ot fully
PURCHASERS of any yuarantted ex-Govern-
§1% VALVES marked in | GUARAN= | meat or ex-equipment
wiok e 5% | TEED 3 [ dmen Skt
dozen), l'ost: 1 valve, on Goods If returned un-
Gd,, 2-11, Lj= MON'THS used within 14 days.
071 B1-|6I50T  4l-|128A7  7/-|DFOR  ¢/3|EMBA  bj~ TAL 78
IASGT  5/-|8J6 4/-|128G7  5/-|DKOT 8/6{EMB85 10/- TDD4 %6
JATGP 11/-{6J7 8/6|128H7 3/6|DH63 6/~ EN3L  16/-l U14 8/-
105GT  9/-837G 4;9 128J7  5/6(DH78  5/-[BY51  ¥/9|UIS 8/~
105 8/-|6J7GT 7/6|128K7 4/8|DK32 11/-|[EY®6  7/6 U22 8/9
14 9/9) b8 8/8|128N7GT 7/8| K91  5/6,EZ35 6/6] U2y 16/-
1H5GT 9/9/6K6GT 6/6(13D3  9/-|DK92  7/-/kZsé  6/6[l'25  11/8
1L4 3/8|6K7 5/6(1487  14/8|DK98  %3|EZ4  6/6] U26 69
1LD3  8/Bl6K7G  2/8(19AQ5 7/8|DL33  &/-|EZ41  %-1US81 -
1LN5  4/8|8K7GT 4/8(19BG6 18/-[DL.35 b)-|EZ%0 /-1 U33 14/~
INSGT 9/9{6K3GT 8/8|20D1 9/6|DL63 6/-| EZ81 66| U35 12/8
1R5 5/6/6K256  7/b|20F2  §/8|DL75S  t/-|FW4/500 8/. U3? 26/
151 8/+|6L1 12/6/20L1  16/-|DLR2 Gif=| FW4/800 8/-| U50 519
135 4/6|BLGG  8/8|20P1  »/9)DLOL  8/-|GTIC - UB 479
iT4 3/6[LIR 9/-|20P3  12/6 DL92 6/-[GZ32 8/9 U7 5/8
LA 6/8|6L1Y  11f-(20P4  18/-1DLO4 8/8|GZ34  12/8{ UT3 5/=
247 8/8{61.1)3  8/-120P3  15/-/DL96  7/3|HL41DDB/6| U191 12/6
2121 5/-|6LDI12  ¢/9|25A6G 8/-| EABCS0 6/9|HN309 18/- U281  9/6
3A4. 4/9|6LD20 7/8125L6G  6/8|EACYL 8/8|MVR2 10/6| Uzs2 15/
4A5 9/-|8N7 T/6[25LEGT /8| EAY4Z  /-)1W4/350 7/8) U‘ml 15/-
308 4/8|6P1 TBl25Y5G  8)- 1W4/500 7/8: 8/9
3Q4 7/-|8P26  81B|26Z4G  7/- {LL32 8/6 6/9
3Q5GT 8/-(6P28  12/6(25Z5  8/- KT32  6/8i 1'339 117
384 8/-(8Q%7G B/-2576G  8/- KT33C 4/8 Usol  19/-
SV 4 8/916Q7GT 8/8|30C1 - KT38 12/8| UABCRO 8/-
BR4GY 12/8 6R7G  §/6|30C15 11/6 ET44 6| UAF42 7/9
5T4 8/=168A7 5/6|30F5 6/ KT45 8/6| UB41 kit
5U4G 4/9188G7 4/8(30FL1  8/8 KT61  8/6 UBC4l /9
bV4G 7/9163H7 3/-130L1 6/9 KT#3  §/9| UBCSL 8/6
5Y3a 6/ K7 §/-[30L15  9/6 KT76  8/6| URFg0 8/~
5Y3GT 5/9(68L7GT 5/9|30P4 §/6 KTW6l 5/8) UBFR9 7/6
5Y4  11/-|83N7GT 4/6[30F12  7/8 KTW62 5/9| UBL21 14/8
5Z4  11/-|68Q7  5/8|30P16  8/6 KTW63 5/9| U'CCB4 14/6
6857 3/8|3 1%/6 KTZ63 §/6/Uccss 7/
9/6| & L83 2/9| UCFRO 15/
P13 13/~ LN182  7/-|UCH21 12/~
. L6GT 8/6 MULL  7/6'UCH42 713
46T 25/-lECCEL 5/6|N37 11/~ UCHSY 8/-
35W4  6/6|ECC82  6/-[NTS  13/-|UCLs2 9/8
Z4GT 5/81EC('S3  6/e|N108  18/-| UCLN3 1378
3545GT 8-/ ECCRY  8/-|NI52 878 UK41 716
41 7B CC8s 7941 4/8{ UF42 58
78| ECC8Y 16/~ PB1 2/9|UKR0 7=
9/-[ECCYL 4/~ PABCSG11/8 UFRS  7/8
50(‘1)6 18/-1ECI80  8/6|PCCB4  6/8| UFs6 14/6
5 1PCCBS 89| UFSY  7/-
POCRR 14/l ULAL 7/~
POLRY - Bf=| UL4d 11/
ULd6 9/9

10P13
10r14
10r18
12A6
L12AHS
12ATS
12AT?
12AU6
12407
12AX7
12BA6
12BE6
12BH7
1208
12E1

12K8

6CDEG 19/6
6CH6  7/8
6D2 3/~
8D3 9/6
6D8  4/3
6F1 4/9
6F6G 5/9
6F12° 8/
6F13 8/8
6F14 9/6
6F15  9/6
6s¥18 8/
6F19  6/8,
6F23  6/6
624 1%/-
6F25  13/-
B3 6/6
6F33  6/6
645 4/3
635G 3/-

11/-
9/-

6/8
78
718
9/9
8/6
178

12J7GT 9/-
12K7GT 4/9
11/-
12K8GT 8/6
12Q7GT 5/-

C1C
CBLIL
CYL31
CCH 33
CL33
CY31
D77
D152
DA3e
DAC32
DAFOL

8/6
4/~
4/8
2/9
8/-(E

11/-
kil
9/8

26/8|

21/

14/-
9/6
8/~
3/6
5/9

12/8
8/9
4/6
73
2/9
9/9

3/6

ECL32 8/t
ECL83 11/7
BCLAG 1076
BF; -
3/3
3 4/6
EF40  12/-
EF4l  8/-
EF42 kL]
EF50-BR 2/-
EF50-USA
3/-
EF54 3/
EF8)  4/9
EF83  6/6

PCC189 13/6
19|PCF80

H6
PCL32
PCLS3
PCILN4
PCL8S
PCL86
PEN43

PL36
PL38
PL31
PL82
PLS3
PLAY
PrL820
PX4

8/8|

/
KI8 11/
R19 11/
RLIS 8/
sPal 26
SPEL  2/6
U265 18/

9|8U25 1
8U2150 4/6!
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Tubes

Corr. & los 16 g aRANTEED | NEW TYPES
ggﬂz’:):‘lég‘ﬁgg: ] 6 Months 12 Months MXQ%Z’:’
Ly, B 12!n. £2. 0.0 £3. 5.0( o124
rermantiTYPES, [14in.  £2.10.0 £3.15.0| £5-0-0
Rogon own | |15-17in.£3. 5.0 £4.10.0| crm 1

FACTORY  191in, £3.15.0 £5.15.0| £6-0-0

HIGHEST QUALITY—
COMPARE OUR PRICES

IVORY GOLD KNOBS 1” Diameter, half
price 1/2, b for 4/8; ” 1/~, 5 for 4/-; top
quality {° sp. grub screws,

SPECIAL TEMPORARY OFFER,
Due to hnge Bulk Special Purchase
we are offering MW 31/74 Tubes at
the unrepeatable price of 28/~. MW
36/24 ditto, 89/-. P.P. 12/6. The
above are guaranteed for 6 months,

VALVE HOLDERS. B76, 6d, ea., with
Screen 84, ea.. BOA 6d. ea., with Screen
8d. ea. Int. Octal 6d,, Mazda Octal 4d,,
BBA 8d. (lesa 16% in dozens).

SILICON RECTS.

250V 500m A standard TV replace.
ment. Top quality 8/8 (3 for 24/-),

RECTIFIERS, 250 v. 80 mA, 5/-:
RM2, 8/9; KM3, 7/6; RMd, 19/6; RMs, | COSSOR D.B. SCOPE TUBES, Type
107 14A86,  17/-; 14A97,  198/8; 09D Spiit Beam. Ideal for building your
13100, 108;  1GRCL-1-16-1, /8 | 0w quality oscilloscope whiist 55/
I8RAL-1-1-16-1, 8/~; IBRD2 , 14/} | Btocks last.
14RA1-2: , 17/-; 14RAL- 0/-,
ELLCTRIC MOTORS. AL/DL 48 TAPE AMPLIFIERS. Professional
volts. Totally enclosed standard guality, famous make (Imedl
mounting, powerful, V puliey, 7,6 approx. £35) very compact, twoj
spare brushes, 2in., x ¥in, inputs, mixing, recordlplnyback,
erase, Reyuiring only deck,
14in, TVs. Carr, 12/6. speaker, mike, grey
13CH  with CRM 141 Tubes, case. £9 1os'
Absolutely cowplete, tested for
raster. l“amous’make, large P.ziS SPEAKERS, 39_ Top Makes
urchase enables ua 6 }in. 5in,
fv offer them at £4-195- 8in. 7I6 7 x din. 8,6
CONDENSERS. Ceramic and Bilver
Mica. All values, 8d, ea, 6/ doz. VALUE|
CONDENSERS. 25 Mixed, Electrolytic. = v

Many popular sizes, List Value 85,
Our Price 10/,

TRANSISTOR SNIPS
Huge reductions, Red Bpot stan.
dani L.F. type now only 1/6;
White spot R.F, 2/-, Mullard
Matched Output (OC8LD and
2—O0CK1's), 12/6. Receiver Kits,
QCH4, 0C45(2), OCBID,

OC81(2), six transistors, 25, -
Latest

TRANSISTOR CONDENSERS.
smgle-euded sub-miniature 5 F 3V, 1/=;
B 6Y, 1/3; 10yF 3V, 1/3; 30k 3V,
1/3; 'i()y,l-‘ 6V, 1/68; 1°°LLF [(A'A 1/8.
120 F 9V, -,

ISTORS.  All values, carbon -2
watt, 6d. ea., 4/6 doz.

3 VALVE AMPLIFIERS., Kit of
new parts, consisting chassis mains
and output transformers, valves
(PBL. 6964, 6X5G) and all compo-
nents, With full instructions for
wmaking high gain amplifier with
separate base and treble controls,
negative feedback, ete. Truly un-
usual value at 28/-,

NEW SPEAKER CABINETS. Covered
in attractive Rexine, Gold Metal
front 11/-. Or complete with 7 x 4
Speaker, 18/-. P.P. 1/6.

4-SPEED RECORD PLAYERS,
Latest Turntable, together with
lightweight sStaar Galaxy dual
sapphire crystal turnover pick-up
head, Awmazing value (pick-up
only 18/-). £3.10.0. Carr, 3/~

VOLUME CONTROLS. All values, less
switch, 3/-. With switch 4/8,

NUVISTORS
Latest American, 6CW4, amazing

V.H.F. performance, see Practical
Zb152 79 Television article (Dec.), 17/86,
T s
0C26  15/- | PORTABLE RECORD PLAYERS. Takes
044 8/- | all sizes Records, all apeeds, amplifier,
0C43 6/- | auto-changer, Garrard new "8limline”

.| OC81 5/8 | GGram. Intwo-tone Case.

OC81D §/8 | All  absolutely new. 14g“s'

4 watt AMPLIFIERS

excellent amplifier with
high gain preamp stage,
(1013 driving 20P3 output
stage, complete with 8in,
speaker.  In attractive 2-
tone case. ‘Tone control,
negative feed-back, ready
for immediate use, indivi-
dually tested. Amazing
volume and clarity, ideal
for guitars, record players,

P.a. in small balis, baby
alarms cte. l2asily worth £5,
Our price whilst
stocks last. Carr. 45,'
Packing ete. /6.
12 POTS. Popular values, 5K, to
2 Meg. Unused, mixed, pre- 4 6
set, long sp., switched, etc. I
CO-AX, low loss, "5 yda,

6d. sd.,
11/8, 50 yde, 22/-, 100 y
Co-ax Plugs 1/3, Wall outlet boxes 3]6

100 RESISTORS - 6/6

Excellent. Bizes -3 watt.

100 CONDENSERS 10/«
Miniature Ceramic and Silver Mlea
Condensers, 3 pF to 5,000 pF. LIST
VALUE OVER £5.

PORTABLE RECORD PLAYERS,
E.M.I. turutable, complete in
exceflent modern carrying case
with amplitier and 7 x 4 speaker.

Amazing valne. £7.1 OS-

Carr, 6/-,
GARRARD TA MEK. II PLAYERS.

Latest quality deck at a £7 1 93-
.

ost competitive price,

P,V.C. CONNECTING WIRE, 100 yds.
30 mill: 8pecial Price 7/8. 200 yds. 30
mill: special price, 12/8, 23ft. Coil, 1/,
5 Coils different colours, 4/-. Connecting
tiex. Pricesasabove.

TELEPHONE (.0.D.

L

ORDERS
DISPATCHED THE SAME DAY.

Post: 2 lbs. 2/, 4 lbe. 2/6, 7 lba. 3/8, 156

TECHNICAL TRADING CO.

Ibs. 4/-, etc. (C.O.D. ALL ITEMS LESS 5% AND POST FREE IN DOZENS. Scnd 6d. for list of 1,000 snipa.

RETAIL SHOP

www americanradiohistorv. com

350-352 FRATTAN ROAD, PORTSMOUTH
MAIL ORDER ONLY

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX

DEVONIAN COURT,
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

COMPLETE RADIO

CHASSIS £4.19.6. post free

4 Mullard valves, 5in. speaker,

Superhet Circuit. BRAND NEW,
Size 8 x 6 x 54in. hi
1or use. 200/250 v. A.C.-D.C. Malns.

h. Testcd by us ready

% Full VHF Band (87-108 Mc/s and Medium
Band, 187-570M) % 7 Valves % 5 Watts Cutput
* 15dB Negative Feedback # Separave
wide range Bass and Treble Controls #
2 Compensated Pick-up Inputs % Frequency
Response 30-22,000 c.p.s. +2dB +* Tape
Record and Playback Factiitles % Conti-
nental Reception oOf Good Programme

Value % For 3, 7 and 15 ohm speakers.

Send S.A.E. for leaflet.
£21.4.0 Carr. Free

DE LUXE MODEL as {llustrated with
illuminated dial,
Medium and Long Wave.

antee. Only £4.19.6 post 5/-.

Fully tunable with
12-month Guar-

1963 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W. 16 m.—~50 m. LATEST MULLARD
M. W.200 m.—560 m. ECHS1, EF89, EBCSIL,
L.W. 800 m.—2,000 m. EL84, EZ80,

12-month guarantee.
A.C. 200/250 v. 4-way Bwitch; Bhort-Medium,
Long/Gram. A.V.C. and Negative feedback,
3 om output, 5 watts. Chasses 134 x 54 x 2¢4in.
Glass dial, .horizontal or vertical wording, size
10in. x 44in. Aligned and calibrated. lsolated

MAINS TRANSFORMERS 200/250 v.
Postage 2/- each transformer.
STANDARD, 250-0-250, 80 mA. 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier, 6.3v. 1a.5 v.
2 a.or 4 v. 2 a. 22/6, ditto, 350-0-330 ,, 29/6
MINJATURE 200 v. 20 mA, 6.3 v. L a.  10/8

AC.

MIDGET. 220 v. 45 mA, 6.3 v. 2a, ,, 15/6
SMALL, 220-0-220, 50 mA, 8.3 v. 2. ,, 17/6
STD., 250-0-250, 65 mA, 6.3 v. 3.5a. ., 16
HEATER TRANS, 6.8 v. 1§ amp. . 6
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 8/6
Ditto, see. 6.3 v. § amp. 10/6

GENERAL PURPOSE LOW VOLTAGE, 2 amp.
é

3,4,5,6,48,9 10,12, 15,18,24,30 v. ., 92

AUTO TRANSFORMER, 150 w. .. 22/8
0, 115, 200, 230, 250 v., 500 w, .. 82/6
MULLARD “510” Mains transformer ., 30/~

PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be
doubled. Guaranteed 2 years, Primary 0-110-
210-230-250 v, H.T. 300-0-300 v. 50 mA. L.T.
6.3 v. 1.8 amp. 8ize 4 x 3} x 3}in, Weight 6lb.
Post s as I ' .. 178
MAINS POWER PACK. 8izc 3§ x 4} X 4 in.

Chassis.
£8.19.6 car. & Ins. 48

BARGAIN SALE PRICES

New Boxed VALVES #U-day Guarantee

with mains transforroer, metni rectifier and
condensers to provide smoothed H.T. output
20 v. 45 mA. D.C, LT. 6.3 v. 2 a, Centre
tapped. Ail ready bulit on a strong metal chassis.
Brand New. Bargaln. post 2/6 ., . 209/8

.
INTERVALVE TRANSFORMERS 3:1 or 5:1, 9§/,
Heavy Duty 50 maA, 4/6.

O.P. TRANSFORMERS.
Muiti

0zZ4 6/-/6K7G  5/- EABC80 8/- PCL82 10/-
1 1R 8/-|6BK8G  5/-(EB9]1  4/-/PCL84 10/
' 185 6/-6L6G  8/-RBCH 8/-PLSL 10/-
| 1Te 3/-6N7M  5/. EBC81 8/-PL83  8/-
‘ax2 2/-0Q7G  6/-[EBF80 9/-lPY33 15/-
o 1394 - /68N 5/-[ECH42 9{-PYS0 7/
i3v4 7/-|6V6G 6/ ECHS81 9/-[PYS] 8/
13Q5 7-|6X4 5/-|ECL32 10/-|PY82  9/-
5U4 6/-(6X5 8/-[EF85  6/-(PQ25  7/-
5Y3 8/-12AT7  B/-|Ef89  8/.(8P4L 3/
574 8/-[12AU7  8/-/EL32  5/-(3P§1  3/-
8AC7  4/-12AX7 -(EL84  F/-]U22 U
GAMS  4/-(12BH7 7/-[EY51 9/-[UBC4l 8/-
] '6ATE  6/-|12K7  5/-[EY88  9/-|UBCS1 9/-
] ;6BA6  7/-12K8 14/-EZ40  7/-/UBFSS 8/
il '6BE6  5/.]12Q7  5/-/EZ80  7/-|[UCHS1 §/-
I| SBWs  7/.125Y5Q  9/-(EZ81 7/ UCL82 10/-
[6C4 5/-13518 9/~ HABCS010/- UCL83 12/~
leD8 5/-3544  5/-HVR2A 5/-Ur89  §/-
‘8as 4/-807 5/-ET43C  8/-|UL4L 9/~ |
.6He 3/-1954 2/- KT76  8/-'UY4l  73f-
if i675 5/- DAF96 8/-MUL+  7.lUYSS 7-
6J8 5/- DF9%6 8/ PCC84 8/-UUD  7/-
677G 6/- DK96  8/-[PCFS0 8/.'VRI50 7/
6E8 5/-DL98  8/«/PCF82 8/.| W81 6/~

10 w., 15/8. Miniature, 384, etc.
L.F. CHOKES 15/10H. 60/65
10/8; 16 H., 150 maA, 14/~
FULL WAVE BRIDGE

250 v, for charging at 2, 6 or 12
2 amps., 17/8; 4 amps., 22/6,

AMMETER © to 5 amp. 9/6.

io. 7/6. Multicratio heavy duty push pull,
v 5/9.
mA, 5/-;10 H., 85 mA,

SELENIUM RECTIFIER:
2, 6 or 12 v. 1§ amp.. 8/9; 2 a.. 11/3: # ., 17/6.

| CHARGER TRANSFORMERS. Tapped input 200/
A v., 14 amps., 15/6.
Circuit incinded.
4 AMP CAR BATTERY CHARGER with amp.
meter Leads, Fuse Case, etc., tor 6 v. or 12 v., 69/9.

B O OK S st S.AE,

40 Circuits for Germanium Diodes 3/-,
*W.W.” Radio Valve Data, g/
HHgh Fidelity Speaker Inelosure, §/-,
Malve and TV Tube Equivalents, 9/6.
TV Fanlt. Finding, 5/
Quality Amplifiers, 4/6,
Radio Vaive Guide. Books 1, 2, 3
or 4, 5/- each,

Transistor Superhet Receivers, 7/8.
Practical Radio Inside Out, 3/6.
Master Colour Code ©hart, 1/6.
Transistor Controlled Models, 718,

C.R.T. BOOSTER TRANSFORMERS

tor heater cathode short circult, or
tubes with failing emission. Full
instructions supplied, mains input.

Type A optionat 23% and 30% hoost.
2v. or dv. or 6.3v. or 10.8v. or 12.6v,
State voltage required. PRICE 10/6.

LOUDSPEAKERS P.M. 8 OHM. 2i, 3, 4in., 19/6,
5in. Roin, 17/6; 8in. Plessey, 19/6; 7in. x 4ln, Rola,
18/-; 64in, Rola, 18/8; 10 x 6ln. 27/8; 10in, Rola.

30/-; 4in. Tweeter, £54-; 12in. R.A. 30/-,
13} x 8in., Double Cone R.M.1. 45/-,

STENTORIAN HF1012. 10n. 3 to 15 0hms, 10 w. 95/ ;

35 ohm, 7 x 4in., 25/-; 5in., 22/8; 3iln., 18/6.

BAKER SELHURST
LOUDSPEAKERS

Details 8.A.E.
12in. Baker 15w. Staiwact

3 or 15 obms, 45-13,000

c.p.a. = 90/-
12 Btereo, Foam Bue-
pension, 12w., 35-16,000
& a3 £6.17.8

Baker Ultra 7l‘welvtE,
20 ¢.p.6. to 25 ke/s. £17.10.0
13In. Auditorivin, 35 w.,
Bass, 20 c.p.». to 12ke/s, £18
Detalls and  Enclosure
plans 8.A.E.

TWIN GANG TUNING CONDENSERS. 365 pF,
mlnisture lin, X i{in. x 1§in., 10/-. 500pF Standard
with trimamers. 9/-; widget, 7/6; with Lrimmers, 9f~;

| 600pF siow motion tuning, standard or midget, 9/

SMALL 3 gang 500 pF, 17/-. SINGLE 365 pF 7/8.
SINGLE 256 pF, 30 pF, 75 pF, 100 pF, 160 pk¥, 5/6.
Solid dlelectric 100, 300. 500 pF, 3/6.
CONDENSERS. New stock. 0.001 mfd. 7 kV.
T.C.C., 5/8; Ditto, 20 kV, 9/6; 0.1 mid., 7 kV, 9/8.
Tubular 500 v. 0.001 to 0.05 nfd., 8d., 0.1, 1f-;
0.25, 1/8; 0.5/500 v., 1/9; 0.1/350 v., 8d.; 0.1/2,000 v.
0.1/1,000 v., 1/9; 0.1 mfd., 2,000 volts, 3/6,
CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 94.
SILVER MIUA CONDENSERS, 10% 5 pF to 500 pF
9d.; 600 pF to 3,000 pF, 1/-. Close tolerance
(41 pF) 2.2 pF to 47 pF, 1/-. Ditwo 1% 50 pF
to 815 pF, 1/-; 1,000 pF to 5,000 vF, 1/9,

1465 ke/s SIGNAL  GENERATOR
Price 15/-. Uses B.F.O. Unit, ZA 30038
ready made with valve IS5. POCKET
SIZE 24 x 4} x lin. One resistor to
change. full instructions supplied.
Battery 8/6 extra, 69V 1§ V. Details S.A.E.

WAVECHANGE SWITCHES

8 p. 4-way 2 wafer fong spindle AR .

2 p, 2-way, or 2 p. 6-way long spindle 35 3/6
4 p. 2-way or 4 p. 3-way long spindle s 3/6
3 p. 4-way, or ! p. 12-way long spindle

Wavechange °'MAKITS”, Walers avail-
able: 1 p. 12 way, 2 p., 6 way, 3 P. 4 way,
4p. 3 way, 6 p. 2 way, 1 wafer switch, g8/
2 waler switch, 12/6; 3 waler switch, 16
additional wafers up to 12. 3/6 each extra.
Toggle Switches, s.p., 2/« d.p., 3/6;
d.p.d.t., 4/-. Rotary sp., 3/6; d.p., 4/6.

CRYSTAL MIKE INSERT, 6/6
8ize 1 x 1{In., or ltin. dia.
ACOS MIC. 60, insert 1iin. dia...... .8/6

ACOS 39-1 DE LUXE STICK MIKE 35/-
TSEL QUALITY STICK MIKE. ... .. 25/-

Valveholders,
gd. BI12A, C

Pax. int. oct,, 4d. EASQ,
RT, 1/3. Engl. and Amer. 4,
5 and 7 pin. 1/-. MOULDED
int. oct., 6i.: BTG, BSA, BBG, B9A, 9d.
B7G with can, 1/6. BSA with can, 1/9.
Ceramic EF50. B7G, B9A, int. oct., 1/
B7G. B9A cans, 1/- each.

LF. TRANSFORMERS 7/8 palr
465 K/s Slug Tuning Miniature Can, 2 x ? z {io,
High Q and good bandwidth. Data sheats,

FAMOUS

MAKES

CAN TYPES
16/450V

NEW

s ELECTROLYTICS

TUBULAR  TUBULAR
Lissov 21 50m50% 51
S0V 2/31 100/26V 3
v Yt
16/450V  3).| 500/12V 3 5 000/6V 5/-
32/450V 39| 1,000/12V /- 22 4-32/350V B/

3/6| 32+ 33/450V

25/25V  170| 8+8/450V N
32432 4-22/350V7/.
25/50V  2)- 8416/430V  3/9 +50/350V s

B
30/25V /- 16+ 16/450V 4/3 64+ 120/350V 11/8
50/50V  2/-/ 32+ 32/350V 4/6 1004 200/275V 12/6 |

4 TRANSISTOR PUSH-PULL AUDIO
Blze 3 x 13 x 1. AMPLIFIER

A ready built miniature push-pull amplifier with
Input and output transformers, 4 tranaistors.
Idcal for use with record players, intercoms,
BABY ALARMS, etc. Complete with full

ingtructions and circuit,
Price 52 I 6 sv. Base. 2/3, 24in. Speaker 15/-

HI-F1 AMPLIFIER Ready built,
A.C. only. 200-250 v. Valves ECL86 and
EZ780. 3 watt quality output. Mullard
tone circults, bass boost, treble and
volume controls, Separate engraved
front panel with de-luxe finish, Heavy
duty output transformer 3 ohm,
Quality mains transformer, Stove
enamelled chassis size 6in. x 5in. x 3in,
Bargain Price £4.10.0. Circuit supplied.

THE ORIGINAL

RADIO COMPONENT

Our written guarantee with every purchase.

NEW COMPONENT LIST 1/-.

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

www americanradiohistorv com
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Volume Gontrols 80 " . COAX ! « T o g [ |
Linear of Loy Tracks, | Senie cea tin. ||y b U7 mwansston wavio | ( MONARCH RECORD PLAYER

dtranded core,

Long spindles. Mldget * % Gd_
5 K ohms to v Meg.| g yie-1uu 9GY
L/g, 38/-; D.P, 4/5: Fringe Quality
StereoL/810/8; D.P.14/8 | air spacea 1/=Y

d. PFirst class components to make a 6
transistor 2 wave band superhet Chassis.
Ideal for portable or table radio. All
d. parts including BVA transistors, (errite
aerial, with car aerial coi, printed

TELESCOPIC ¢HXUME AERIALS. 13in. extenling
Coax Adaptor Plug, 1/6 extra.

to 43in,, 8/6 ea.

TRIPLEXERS Bands I, 11,111 .. .. 1208 tions 1/6 (Free with kit).
COAX PLuu 14- LEAL SOCKET Y 2 Speakers 450hm, 7 x 4in. 25/- £4 5 0
PANEL SOCKETS 1/- OUTLET BOXES 4/- 5in., £4/6, 341n., 19/6. LA

BALANCED TWIN FEEDER yd. td. $0 or 300 ohu
DITTO SCREENED per yd. 1/6.

WIRE-WOUND POTS.
TV Types. Ali values to 10 ohuns to 25 K., 3/-
30 K., 50 K., 4/, (Carbon 80 K.,
WIRE-WOUND 4 WATT Pots.
Value, 50 ohms to 50 K., 6/6: 100 K., 7/6.
PHILIPS TRIMMERS, 0-10 pF, 3-30 pF. 1/-.
TRIMMERS, Ceramie, 30, 50, 70 pF, 8d.;
130 pF, 1)3; 250 pF, 1/6; 500 pF 750 pk,
TV eta. TRIMMER, 1300 pF, with knobs, 2/-.

RESISTORS. Preferred values. 10 ohms to 10 meg.,
2w 1/-,

i w., 4d.3 § w, 4d.; 1 w, 6d.; 1§ w., 8d.;
High Stability. ¢ w., 1%, 2/-. Preferred val

KU ohwme oniy.
Wirewound Ext. Speaker Coutrol, 100 3/-, 250 G/€.
s WATT. fre-set Min.

to 2 weg., 3/-).
Long spiudle.

100 pF,
1/9.

circult, 84in. x 2}in., but EXCLUDING
speaker and cabinet Simple instruc-

ne.

BULGIN PLUGS AND SOCKETS. Non-reversible
P74, 2-pin. 4/3; P73, 3-pin, 4/6; P194, 6-pin, 5/6.
'JACKS. Enylish open circuit, 2/6, Closed circuit,
4/3. Grundig type, 3 pin, 1/3, (,rumlm lead jack, 3/6.
JACK PLUGS, English, 3/-; Screened, 4/-; Grundig,
3 pin, 8/6,

ALADDIN FORMERS and cores, }in, 8d.; fin. 10d.
0.3in. FORMERS 5937 or 8 cans TV1 or 2, {in.
5q. X 2}in. or Yin. sq. x 1}in., 2/~ with cores.

SLOW MOTION DRIVES, 6 :1 2/3,

SOLON IRON, 256W, 200V or 230V, 24/-,

ANTEX SUB-MIN IRON 15w. 200 or 240 v., 29/8.
BENCH STAND for above, 12/6.

ea.

ues

100 to 10 mey. Ditto 5%, 100 to 22 meg., 94,
5 watt 1/3 JASON FM  TUNER COII T
10 wattd ~WIRE-WOUND RESISTORS 2/~ || 29/-. H.F. coil, aerial coil, osiillator
15 watt 10 ohuns—10,000 ohms - || coil, two it. transformers 10.7 Mc/s.
2 K 1 detéctor transformer and heater choke.
IS OB MV o ca ao 3/- Clrcun, and component book using four
M6, 2/6. Complete Jason FMTI
AMERICAN *BRAND FIVE” l\ut Jason chazs;svwith cagébsrabted dial,
TIC RECORDING TAPE B e 9016 extra. o o
7in. reel, 2,400ft. 80/-| Spare Model FMT2 with new shelf cabinet, 5
Kin. reel, 1,200tt. 37/68 | Plastic valves & power pack £10.
Reels —
Long Play  7in. reel, 1800it. 35/~ MAINS DROPPERS.  Midget adjustable shiders,
sin.reel, 1.200ik. 23/6 | 310 Y6 |1 65 ") 000 onms, 5/-; 0.2A, 1200 obhms, bfe
bin. reel, 9001t 18/8 | s 557 1| 0.154, 1,500 ohms, 5/-; 0.14, 2,000 ohms, 5/-.
Standard  7in. reel, 1,200ft, 25/- | 5%in. 2/- MIKE TRANSFORMER. ©50-1, 3/8.
5in, reel, 600ft.  18/- [ 7Tin, 2/6 P.V.C. Covered Wire, single or stranded, 2d. yd.
I P — N ing, 1 or 2 mm., ¢d.; 4 mm., 8d.; 6 wm., 5d. yd.
Instant” Bulk Tape Eraser and || sPEAKER FRET. Gold cloth, 17 x 20in., §/-; % x

Head Defluxer, 200/250 v, A.C., 27/6.
Leaflet with full details. S.AE.

. 85in., 10/~-, Tygan, various colours; 52in. 'wide from
10/ ft.; 26in, wide, from 5/ ft. S8amples, 8.A.E.
Expanded Metal, Gold, 12 x 12in., 8/-.

CRYSTAL BET BOOKLET, 1/-,

. CRYSTAL DIODE G.E.C., 2/- GEX34 4/-. OA8I,
HIGH RESISTANCE PHONFS, 4,000 ohms, 15/-

SWITCH CLEANER. Fluid suuirl spout, 4/6

8/-.
pr.
tin.

TELEVISION REPLACEMENTS

Line Output Transformers
from 45/- each, NEW Stock

AND 1

ECC84 valve,
with power pack. Detalls
valves il preferred).
BAND HI LT.A.—Same prices.
Tunable channels 8 to 13. Gain
Circuit and Coils only, 9/6.

6d. (PCC84

HIGH (.All\ TV I’I{I" A\ll’Lll*lLl{s

Tunable channels 1 bo 5 " Gain 18dB.
Kit price 29/6 or 49/6

Coils only 9/8
17dB.

and other timebase components. .M_ost
makes available. S.A.E. with all enquiries.

WEYRAD

COITS AND TRANSFORMERS FOR

2-WAVE TRANSISTOR SUPER-

HETS WITH PRINTED CIRCUIT
AND FERRITE ROD AERIAL

1;16in. Paxelin Panels, 10 x 8in,, 2/-.
Miniature Contact Cooled

mA, 7/6: 250V 60
85mA., 9/6: Selenium Reet., JOOV—SSmA
1V ete.,
300mA, 6/6: 250V, 300mA,

RM4, RM5, 14A100, 14Allé, 10/-each FC31,20/-

Coils Wearite **P" type, 3/- each.
Osmor Midget “Q” type,
from 4/- each. All ranges. List S.A.E.
Teletron D.W.R. L. and Med.

with reaction, 4/-.

Rectiliers,
/60 250V

Silleon Sub-Min. Rectifier. 125V.
/6.

e, ad] dust core,

T.R.F,
Med. wave D.R.. 3/6.
Ferrite Aerials, M., 8/9: M. and L.. 12/6.

Long and Medium Wave Aerial—RA2W
On 6in. rod, 208p tuning, with car
aerial coupling coil
Osc. Coil PSOIIAC 176pF tuning. 5/4
1st and 2nd LF. Trans.—P50/2CC, 470kc/s
11/16in. dia. by ¢in. 7 each
3rd I.F. Trans.—P50/3CC. 6/-
Spare Cores 6d.
Driver Transformer—LFDT4.
Wavechange Slide Switch 6
Printed Circult—PCAl, Size 21 x 8iin.
Ready drilled, and pr inted. 9/6
Volume Control, 5K-DP, 4/6
357ohm Spea517ers. 31111., 19/6; 5in., 22/6:
x 4

5/-.

each
9

Osmor Ferrite Rod Aerials, L, and M.
et cirouts, 10 ach. 24 Klxed hesliors. s
Ferrite Rods, 8 x tn., 3/~ Tuning Gang with trimmers. 0/6
ILF. Chokes, 2/6. Osmor QC1, 6/9, 6 Mullard Transistors and diode. 42/6
T.R.F, Coils, A/HF, 7/- pair: HAX, 38/, Constructor’s Booklet. 2/-
Eepanco DRR?2, 4/-~. DRXI, 2/6. 300MW 3 OHNM  MODIFICATION
Radio Serewdrlver, 5in., 6d. KIT 12/-
Neon Mains Tester Screwdriver, 5/-. 7
Solder Radiograde, 4d. ¥d., lll): 5/=. NE ‘1‘ Wg)g%%%RC[))CSTII){;/NSCl)EgIO‘;/{(;
Klack Crackle Paint. Air drying, 3/- tin, OC44 g//é 0C45 816, OC171 10/3‘ AF1179/6
Aluminium Chassis, 18 s.w.g. Plain Sub Minjature Condensers. 0.1 mFd.

undrilled. 4 sides.
lattice fixing holes, 24in. sides, 7 x 4in.
4/6: 9 x Tin., 5/9; 11 x 7in., @/€; 13 x 9in..,
8§/6: 14 x Ilin., 10/6; 15 x Idin.,
Alumlnlum Panels, 18 s,w.g., 12x 1
4/65 14 x 9in., 4/- 12 x 8in., 3/ 10 x ‘71n
2/8;8x8in.,

riveted corners,

12/6.

30v.1/3. 1,2,4,5,8,16,25,30,50, 100 mFd.
15 volt 2/6 ea. Transistor Holders 1/3.

B.B.C. IPocket 2 M.W.
and L.W. Radio Kit, 22/6.
Miniature earpiece. 7/6. Batt, ?l3-

‘Transistor.

COMPONENT SHOP

SPECIALIS

Fost 1/-. uniess otherwise stated.

WEST CROYDON

Telephone: THO 1665
(Ezport welcome. Send remittance

Circuit detalls. etc. S.A.E

Kit with ready built amplifier, speaker

and cabinet. 5/- £| I, |0.0

carr. and ins.

Worid's faos $-apeod Avrachasger

Garrarddeluxeauto-player kit
£11.19.6 Carr, and ins. 5/-

details S.A.E.

GARRARD QUALITY AUTO-
CHANGER, .4-speed, with plug-in
xtal head. Ready built 3 watt
amplifier. Loudspeaker and contem-
porary styled Portable Player Case.

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

MAGNAVOX-—-COLLARO ¢
Stereo/Monaural Autochanger,
Diamond Stylus and Record dust

speed

cleaning attachment . .o 87178
4 Speed Autochanger, B.S.R,, U.A.14  £6.15.0
B.S.R., U.A.12 Stereo/Mono ,, o 27.10.0
Garrard Autoslim Changer ., . 28.17.6
4 SPEED SINGLE PLAYERS:

E.M.I. with auto stop oD . 25.15.0

E.M.L with separate pick-up . 2378

Record Player cabinets with room for ampnﬂer
and speaker 70/
2 valve 3 watt A.C. amplifier and’speaker wired
and tested to fit above oabinet. 85/«

atylii ilable trom 5/3,
Replacement Xtals from 15/-; Stereo from 31/8.

SINGLE PLAYER KITS
£7.19.6 vost 5/-.

With ready-built, 2 stage, 3 watts out-
put amplifier. High flux 5in. speaker.
Handsome portable case 13 x 104 X 7iin.
Collaro 4-speed junior motor. LP/Std.
xtal pick-up for %, 10, and Rin.
records.

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

v., v. D.C. 30 mA, 300 mA,
Ohms 0-100K. Leaflet S.A.E,

337 WHITEHORSE ROAD

and extra postage).

ARDENTE Transistor

Type D3035,
for OC72, ete., 1 X l

Type D3034, 1.75 : ICT. Push-Pull Drhé?é

ror OCT72. etc.. 1 X !
pe D3058,
OC72 etc., 1 xix

Type D167, 18.2 : 1 Output to 3 ohms for
#in. 12/- ]

OCT2. etc.. T x t x

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

Transformers
7.3 CT; Push-Pull to 3 ohms
tin. 6

115 : 1 Output to 3 ohms for
ll £/6

ARDENTE TRANSISTOR CONTROLS

5/3
Type VC1760, 5K with switch, dia. 0.7in.. 1¢/6
Deaf ald earbPiece xtal or magnetic, 7/6

5K or 1Mo switched. dia. 0.9in,,

S
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SURBITON

PARK
FOR POST HASTE—POST FREE SERVICE

RADIO LTD.

MARTIN RECORDERKITS

HALF TRACK
B.S.R. TD2 Monardeck, latest model 53In. spool £9.9.0
Deposit £1.0.0 and 9 monthly ...,
Tape Amplifier lor B.S.R. deck, printed clrcuit rend\‘ w m:d wllh
EOCCS8, ECL82. EMS3 and EZ81L. Cowplete with all
plugs, sockets, papels, knobs, etc. The whole amplitier
mounts gnto the deck, waking a self-contained unit , . £8.8.0
Depouit £1.0.0 and 8 monthly ...,........,. &£1.1.0
Case with 7in. x 4ln. spaaker, In two tone grey, .. .. . . 2340
Complete Kit ae above. .,.................. £22.0,0
posit £2.4.0 and 12 monthly
The above der can Le i
: plete with Lape and mierophone for do-e. 22500.0
Deposit £2.10.0 and 12 monthly (]

At
Collaro Studio Deck. Very latest model 3 speeds Tin. IpOOl! ...... £12.10.0
Depoait £1.5.0 and 12 monthly . ... .. Rl 17018

Tape Amplifier for studio deck, with ready v\lmd prlnted clreuit
control and input panels. malus and output tranatormera.
Complete with valves, knobs, plans, screws, etc. EPSS,
FCC88, EMB4, EZB1. OAS8i aﬂd 9 EL“A‘ 3 watte output.
Magic cye, radio and mic. inputs, EX L/3 socket, tone

and monitor controla. Can be used as an lmpuﬂer . £11.11.0
Deposit £1.4.0 and 12 monthly .., b
Case for above Including 9ln. x 5in, speaker, , , ., . £55.0
Total Kit as above . . £20.0.0

Deposit £2.18.0 and a mont.hly 8.

‘We can offer the above recorder, complete w pe and micro-
phone. in a De Luvre two tone grey cabinet., u;umbled for £35.0.0
Deposit £3.10.0 and 12 montbly 2.18.2

This Machine is histed at 38 gna. by makera and js & very °ood bu;
Building Instructions avallsble at 2/8 each kit (refunded It kl( bonght)

QUARTER TRACK

B.S.R.TD2 .
Deposit £1.4.0 and 2 ‘monthly.

... 211110
1

Tabe Amphﬂer ag over. but quarter track , £9.9.0
Deposit £1.0.0 and 9 monthiy

Case, two tone grey. with speaker. , £4.4.0

Complete Kit as above, a £25.0.0
Deposit £2,10.0 and 12 monthly, .,

Collaro Studio Deck, 4 track....... ... £17.17.0
Deposit £1118.6 and 12 mouthly ,

v 412.12.0

Tape Amplifier. as over, but 4 track,
Depouit £1.7.0 and 12 monthl) 0o
Case with 9]n. x 5in, speaker -
Complete Kit 4 track Collaro | we
Deposit £3.10.0 and 12 momhly vesnravsiee £2,18.2
Tape Pre-amplifier for Collaro deck, with povev supplies, ECC83,
ECL#2, EZ90 and EMS5. Rudio and Mle. sockets, glves
an equalised output of 400 m/Voits
Hall'Trwek ... .1, G iabis.
Deposit £1,9.0 and 8 mouthly
Quarter Track . +
poeit'£1.0.0 and 9 monthly
Marrlott Tlpe Heads. 4 track type L/llP:\H and L{ES/® Record/
Playback and Erase with mountiod bracket for studio

eck
Pair Complete (Man‘lon list price Is £8.14,0), ,
Marriott 2 track type R/RP/1 Record/Playback only
for Btudio deck. ldeal 3rd head
Pregrare pad (Studio deck only)
Brenel! Mk. 5 deck. : track, 4 speeds
2posit £3.1.8 and 12 monthly
Brenell Mk, 5 Amplifier, with power . .
Deposit £2.8.0 and 12 monthi;

JASON F.M. TUNERS

FMTL, complete with valves..,, £6.17.8
epoait £1.1.0 and 6 m:
FMT2, complete with valves, Less Power
- Deposit £1.0.0 and 7 monthly ., £1.2.8
FMT2, complete with valves, Sel! powered £9.15.0
Deposit £1.0.0 and 9 monthly
FMT3, complete with valves. Lass power, , £0.12.8
posit £1.0.6 and 9 monthly .,
FMT3. complete with valves. Selt powered £12.0.0
Deposit £1.4.0 and 12 monthly .
Power pack kit ready drilled chassis for P £2.12.8

The instruction books are included in all kits but are otlierwise $/8,
JTV/8, switched P.M, and TV, S8ound self powered. All valves.., £14.15.0
Depoelt £1,9.8 and 18 montbly .. £145

Morcury £ as JTV/2 but less power, with all valve:
Deposlt £1.1.8 and 12 monthly, .

The Inatruction book is again inciuded but is othcr‘-uc 3/6 each,
All the above unjts are avaflable ready bdnilt and aligned. Price on request.

RADIO TUNERS
Armstrong T4 C. V.H.F. Tuner, self pm\ered. <
Deposit £2.3.6 and 12 monthiy, ......
Armiairong ST3 Mk, 2, AM/FM Tuaner, seif powered.
Deposit £2.16.6 and 12 wonthly .,
Armstrong AF208 AM/FM Radlo cuulu,
controis. P.U, inputs, etc. ... .
Depoait £2. 6 and 12 moothiy . | 2
Armstropg Jubilee Mk, 2. AM/FM with Push-pult output... .. ... £30.12.0
Deposit £3.3. 0 and 12 monthly, , £2.10.8
Armstrong Stereo 55 AM/FM Radlo Chassis, Bewn'.e tone and
OMTIEICONTONI | fcu i s mpma B Rudisis o 1ol et TN
Armstrong Stereo 12, Mk, 2, AMIFM Bndio chusns. Pushs. pull
output stage, both channela , ... £43.10.0
Deposit £4.7.0 and 12 monthly £3.12.4
Brass dial escutoheon ie available tor AF208 and Jubilee.
Quad, F.M. Tuner, .
Deposit 22 17 8 nnd i2 monthly, 115

. £32.15.0

Price 718
£28.1.9

AMPLIFIERS (MONO)

Linear L45 Three valve ampilier ., .. .,.... 25.19.6
Linear Diatoaie Five valve. Push-puli | . £12.12.0
Deposit £1.7.0 and 12 monthly .8
Dulci DPA15 Main amplitier, Five valve, Push-pull, vee.... £15.15.0
Deposit £1.11.6 and 12 monthly £1,

Dalel DPA15 Pre Amplifier, suitable magnet,lc pickupa, £9.9.0
Deposit £1.0.0 and 9 monthly ,,

Leak TL12 Main amnllﬂer only ... £18,18.0

Deposit £2.0.6 aud 12 mont.hly

Leak Varislope Pre-amplifier | S £15.15.0
Deposit £1.11.6 and 13 monthly 35

Qnad Malo amplifler ..., ............ o 9 £22.10.0

Deposit £2.5.0 and 12 monthly .. ...

AMPLIFIERS (STEREO)
ADulof AC202, Integrated . . Ay
Deposit £1,7.0 and 12 mon'.hly
~:Dulei GA505, Integrated. ,
poslt £2,0.8 and |
»Duloi Stereo Five, Pre amplifier,, . ..
Deposit £1.4.0 and 12 munthly.
Leak Stereo 20, Main ampiitler, .
2 Deposit £3.4.6 and 12 mont
Leak Vanslope Stereo P’re amplitier, . ...
& Deuvosit £2.10.0 and 12 monthly,
Quad 22 Stcrco Caontrol Unit, ,
Deposit £2.10.0 and 12 monthiy | |

GRAMOPHONE UNITS
BSR. UAMTCS/H .......... .
Deposlt £1.0.0 and 7 monthlv .
Garrard TPAL2 anu and shell less castridge
Garrard Autoslim with mono cartridee, .,
Deposit £1.1.0 and 8 monthly
Garrard Autoslim De Luxe with mooo cmddxe.
Deposit £1.8.6 and 12 monthly ,
Philips AGlOlG with stereo cartridge ..
Deposit £1.10.0 and 12 monthly
Decea Deram Pickup Arm . ...,...
De _ca Cartridge transcription
Deoca Changer Model .
Goldring Leaco GL 58, lews cartridze
Deposit £1,15.11 and 12 mnnthlv
Garrard 4}!? with mono cartridge ...
Deposlt £2.1.6 and 12 mouthly ., .
Garrard Lad.. Tvpe A" with mono can.rid(e
Deposit £2.7.4 and 12 monthly ,
Garrard 301

Depodit £3.8.9 and 12 monl.hly

Garrard 301 Strode .
Deposit £2.9.0 and 12 monthiy ... irees
LOUDSPEAKERS
Goodmans Axiette B . £5.17.7
Axiom 10 , £7.0,
Axiowm 201 £10.7.0
5K/20%L £7.0.0
Whartedale Supe £6.8.11
uper 3 £0.9.11
RS12/DD " lll.l0.0
De

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.

Money refund guarantee.

We do not close for lunch. Open all day Saturday.
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Luxembourg is guaranteed
also A.F.N., plus dozens of
other Continental
programmes. The Complete
novice will build this set in
3 hours and it will work
and its volume will zstound
you. This l:it was specially
flown to Europe by Boeingz
707 jet for testing and 1t
never failed to pick up
programmes anywhere.

ROPE IN LUXEMBOURG!
LIKE THE LIGHT PROGRAMME
WITH THE FANTASTIC TWIN WAVE BAND

\2 PARISIENNE]!

A SUPERB POCKET TRANSISTOR

Note:—These star items, starred be-

L L cause they are above any other kit avail-
i B R e sy 0 able.
:;»; : : »‘ il Ll Bl % Elegant dial graduated long and M
sy il LE S e waves, '
3 B8 w omomy Y Built in wave change switch not pre=
; by set,
i* B : : i ol Y Printed circuit for easy assembly.
e T X LA B i Y “S” ferrite rod aerial.
o R wn LA B % Earphone if required, 5= extra.
33;"«, é; L B R NE B % Choice of colour red blue or cream.
B %o T * Chrome carrying handle.
B g TR “ea Y British 3” moving coil speaker.
Kii6 < ey " % Brand new components.
o MR R e g - bl Y Best Mullard and Newmarket transis-
TE PR o e ! tors.
i = A fully illustraced 30 page booklet,

ccmplete with step-by-step assembly in-
structions and all other data, comes to
you for only 2'9 extra; PP4 press-stud
typez battery 2/3; post and packing on the
lot 276.

&

This amazing little set for home or car

HAS TO BE HEARD TO BE BELIEVED SO GET WITH IT !!
We will supply ALL components at a ' ' ' and build yourself this superb little set NOW
total cost of only PUT THE WORLD IN"
YOU CAN'T GO WRONG ! u u OO YOUR POCKET
Second-to-none after sales service and all your components factory new, plainly marked and fully guaranteed
ALL COMPONENTS SUPPLIED SEPARATELY IF REQUIRED

THIS IS THE FINEST BARGAIN THE LATEST UP-TO-DATE TAPE RECORDER
EVER OFFERED ON MAIL TO HIT THE BRITISH MHBKET

ORDER
A Seven Transistor. Long, Med. WONDERFUL MUSIC
wave superhet, by well known REPRODUCTION
British manufacturer. Size only 4 x - .
3 x lin. Absolutely complete'and | Complete with Batteries,
tested, in genuine morocco leather Mike, Tape, Earphone and
case,normal price 103gns.The most Guaranteed.

compact set you have seen made

like a watch. Money back guaran-

tee. Price £6.10.0. P.P. 2/6.

Personal earphones, 7/- extra. U U
TRADE ENQUIRIES W "LCOMZD B HOAAEE

USUAL DISCOUNT ON ANY LINES No Hidden Extras at all.

%= Tape recorder only less

Traasistor Soldering Irons, 96, 176, | Money Back Guarantee if
accessories, only £4,12.6

24/, 29/6. P.P. on each 1/6. Not Satisfied.

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

Terms:—C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught!.
And see us if you can. Fuller details andjor prices by request, write (S.A.E.) or call. Tel: Wolverhampton 20315.
Suppliers to Forces clubs, educational authorities, schools, etc.

4
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MULLARD 3-VALVE
PRE-AMPLIFIER TONE
CONTROL UNIT

Designed mainly for Mullard

Range of Ampliflers, also suitable

for any Amplifier requiring input up

to 250mV. Incorporates 5 input
Channels, including for Tape and Magnetic §

Pickups. Separate Bass and Treble comrols P o]

High pass filter 20 to 160 c/s, low pass filte

5-9 Kcfs. Totally encloeed in case size 11" X 4} x

KIT OF PARTS £1 o 0 ASSEMBLED & TES'I'I.JD £1 3. 13 o

MULLARD “5-10” MAIN AMPLIFIER

For use with MULLARD 2-stage pre-
amplifier wnh which an uml:t.orted
power output o p to 10 watts ts obtained.
El;%%IF ED COM ONENTS AND MUL-

ALVES including PARMEKO
MAINS TRANSFORMER and choice of
PARMDKO or PARTRIDGE ., Output
TNSR <I)’l ETE KIT
( 1
(Parmeké Qutput Trans.) £1 o'o'o
EEE T LLEDIEND £13.10.0

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra.
THE MULLARD 510/RC AMPLIF-ER

The popular complete “*5-10"’ incorpora-
ting Control Unit providing up to 10 watts
high quality rcpmducr.!on Speclﬂed com-~
onents and new MU. D VALVES.
ncludes PARMEKO MAINb TRANS-
FORMERS and chotce of PARMEKO or
PARTRIDGE Output Transformers,

COMPLETE ~ £19.0.0
ASSEMBLED £16 o o With PA'RTRIDGE OUTPUT TR‘\NS.

£1.6.0

THE MULLARD 33/RC
A HIGH QUALITY AMPLIFIER DEVEL-
THE VERY POPULAR

ﬂn TESTED

3-WATT MUL) D 33"
KIT OF PARTS 8-8-0
ASSEMBLED £11 1 o o

AND TESTED
Complete to the MULLARD specification
including PARMEKO OUTPUT TRANS-

FORMER. Switched inputs for 78 and
L.P. records plus a Radio position. Extra power to drive a Radio Tuning

Unit is also available.
THE “MONO-GRAM”
SRR A small Amplifier of genuine high quality
erformance. Incorporates new MUL-
LARD ECL38 Valve, separalc BASS and
PREBLE controls and produces up to 3
watts undistorted oAase‘:nbled
g Km arc's£4 10 oand Tested £6-10-0
Porieculy sun.ed tor Portable [nslallauom lor F: .
whieh purp ose we offer PORTABLE CASn.
{23,10,0), the PLIFIER (Kit) and 8% x
§PEAKEB. (£1. 0 0). All for £9 o o

AR It ASSEMBLED  £9.10.0
he Case quoted above will accommodate some
4-speed Single Record Units. A larger model i:
a\lzja.llable for extra 10/-. With this Fquimnen’ a
ETE PORTABLE REC- £13 10 0
PLAYER can be built for o .

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cathode follower output.
Incorporates two inputs lor CRYST
MICROPHONES, one tor CRYSTAL PICK-
and a tourth for Radio or Tape.
ASSEMBLED

oPs . ]
Kim"g £8.8.0 ArDrhutin £11.10.0

Alternative Model I/L provides for one input matched tor moving cojl
gl: ribbon mike £] 17.0 extra.

! SENSATIONAL BARGAINS !

A BULK PURCH ASE ENABLES US TO OFFER THESE TWOQ GRUNDIG
MODELS AT APPROX, HALF FRICE. Each are Fully Guaranteed.
THE GRUNDIG “MINi-BOY”

E “LITTLE" SET with

IG" PERFORMANCE
. LIST PRICE IS

£26.5.0
i/ PRICE ONLY

o' 'o INCLUDING SPEAKER ENCLOSURE
A six Transistor (plus two Diodes) Portable coverine the Medium
Waveband. Small enough to slip into Handbag or Pocket (4”7 x 2}° x 1°)
but when at home ‘‘big set” performance s obtained simply by slxpping
the set into the companion BpeaKer Enclosure (size 93" x 33"

PRACTICAL WIRELESS

MULLARD DESIGN
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COMPLETE KITS
OF PARTS

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

Employing two EF86 valves and g

deslgned to operate with the Mul-

lard MAIN AMPLIFIER but also

pertectly suitabie {or other
makes.

* Equalisation for the
R.ILA.A. characteristics.

* Inputfor Crystal Pick-ups and variable reluctance magnetic

v pes.
* lnput ra) Direct from High lmp Tape Head.

latest

(b) From a
Tape Amplifier or Pre-Amplifie
* Sensitive Microphone Channel % Wide range BASS and
KIT Of i GORIEls: ASSEMBLED
Panrts £6.6.0 ixprrsiep £9.10.0
PRICE REDUGCTIONS

(a) THE KIT OF PART'S to build both the*'5-10*" £1 5 15 o
Anmhﬂer and the 2-stage Pre-Amplitier. .
b) ‘The *'3-i10" and the z-wwzo Pre-Ampiitier £21 10 o

both Assn-mmml and FTORUAA . ... oo oo e e
With PARTRIDGE OU'I'PUT TRANSFORMER £1.6.0 extra.

HIGH FIDELITY LOUDSPEAKERS
WE STOC}\ THE OMPLETE RANGE BY GOODMANS,
EDALE and W.B. STENTORIAN
A tew recommended examples

R INCH TY

GOODMANS “A}\IEI"I‘E" £5.6.0
W.B. £€.0.0
“HARFEDA £6.15.0
1] l\( 11 1YPt

GOODMANS "AXIOM ) LU g 1€.6.0
W.B. MODEL HF 1016 £7.0.0
WHARFEDALE “GOLDEN 10/RS/DD" .. 05100 £7.17.6
12 INCIL TYPLES

GOODMANS “AXIOM 201 15 watts .....ieecneene £10.7.0
GOODMANS “AXIOM 301" 20 watts £14.10.0
W.B. MODEL HF 1214 I5 watts ... £10.5.6
WHARFEDALE “WI2/RS” ..... £10.10.0
WHARFEDALE “‘Super 12/RS/DD™ . £17.10.0'
LEAK ARD QUAD AMPLIFIERS ARE IN

STOCK
LEAK “TL/12 PLUS"” POWER AMPLIFIER
with the *‘POINT ONE PLUS" PRE- £31 10 o
AMPLITFIER, 14 watts rated oulput.. el o
LEAK LI P i O e
LUS!” . 28 wattls
rated outpul ................c..ei.i.e. £37'1 6'0
LEAK “STEREO 20 POWER AMPLIFIER
witl}x)ih%‘l'g}ft\ngw?ﬁ: S'%‘EREO'JRE-
T
Channel) 2 wauts () ware e £55.9.0
QUAD 11 POWFR AMPLIFIER with QUAD II £42 o o
CONTROL UNIT, 15 watts output...... s
RECORD FLAYERS
TIE COLILARO “JUNIOR" 4-speed :lm:le £3 10 o
layer with senarate crystal pick-up. o .
FHE NFVW GARRARD “AUTOS. £713°

speed Autochanger with crystal pick. . .
1- ARRARD “AUTOSLIM DE LUXE" 4—speed
Aubochanger incorporates transcription Pick- £11 9 o
'l'lll; COI LAY 0 “CGO" 4- *peed autochanger £7 5 0
unit with 8tudio “O*’ pick-up................. e
B.S.Ik. Model UAL4, a 4—sueed Mixer Auto- ‘\6 19 6
changer with crystai pick-up .................. cdo gl
The new (.ARI‘ARD \lmlol 41IF High Quaiity
Sl%‘.’lf %ecord Player ﬂtr.edcw th thpllateec

- g2}

e 2 PO arm and 6.6.8, ervsal Gt £17.0.0
GARRARD \lmlel SIR.1P.00. Single Record £5 12 6
Flayer {itted with high output crystal pick-up © L
PUHIILIPS Model ACGI016. A 4—speed Player
can be operated both manually and automati- £12 5 o

cully. Suitable tor Mono or Stereo operation ..
Carr. and Ins. on each above 5/- extra.

!t HOME CONSTRUCTORS ! !
A Range of “Easy to Assembie’ Prefabricated
Cabine:s
Designed by the W.B. “STENTORIAN” COMPANY for “Hi-Fi”
Loudspeaker systems or to accommodate high guality equip-
ment. FULL RANGE IN SIULI\, please enclose S ALE, for
deseriptive leaflets,

IF YOU ARE PLANNING TO INSTALL “‘Hi-Fi" and UNCER-
TAIN OF THE TYPE OF EQUIPMENT TO USE—OUR WID

INSTALLATION CONTEMPLATED AND APPROX, PRICE
LEVEL.

HIR%II;H\RCHASE TERMS are available on all Equipment
over 0,

FULLY DESCRIPTIVE LEAFLETS are readily available—
please enclose S.AE.
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STEREO TAPE
PRE-AMPLIFIER

MODEL STP-1. For us
with current TRUVOX,

BRENELL, or COLLARO

“STUDIO" + and t track Stereo Decks, Incorporates Ferrox-
cube Oscillator. 4 speed Equalisation Signal Level Meter and
separate Galn Controls. Includes separate Power Unit,

KITOF  £99 ()0 asseMBLED £28.0.0

PARTS

MULLARD’S TYPE “C”
TAPE PRE-AMPLIFIER

Sultable for most § trac, Mono
Tape Décks. Incorporates Ferrox-
cube Push Pull Oscillator and 3
Speed Treble Inducter. Includes
separate Power Unit,

Eirrs  £14.0.0

PARTS

MULLARDS TAPE AMPLIFIER

MODEL HF/TR3
Based on Mullards Type ‘“A”
desigzn and suitable for most §
track Mono Tape Decks. Incor-
fgrates Ferroxcube 3 speed Treble
ductor and Gilsen Output
Transformer. Includes separate
Power Unit.

KILoE £13.13.0

PARTS

STERN’S “ADD-A-DECK"”

A self contained Unit consistine of
Garrard Deck and matched Preampli-
fier on one chassis. Provides tull tape
recording tacilitles and replays
through Pick Up Socdkets or standard
Radio receiver or Amplifier.

PRICE
7 Tapelncludes Spool £1 8.1 8.0

TUDOR
AM/FM TUNING UNIT

A SELF-POWERED HIGH

FIDELITY TUNER OF OUT-

STANDING DESIGN. PROVIDES FULL COVERAGE of the

VHF/FM TRANSMISSION and glso the LONG and MEDIUM

WAVEBANDS PRICE ONLY £19 19 o Deposit £4 and 12

. . months £1.9.4

Operates perfectly with the STERN-MULLARD AMPLIFIERS

and contains matching FRONT PANEL in Black/Gold or

White/Black. Also operates equally well with any Amplifier
requiring input of 100 to 350 m/Volts.

Mk. 11 “Fidelity” FM TUNING UNIT

e

i

asseMBLED £18.10.0

ASSEMBLED

£19.0.0

An attractively presented Unit KIT OF £1o 10 o
incorporating MULLARD PER- PARTS a] a
MEABILITY TUNING HEART

and corresponding Mullard valve ASSEMBLED £14 5 o
line-up. Very suitable to operate AND TESTED L]

with our Mullard Amplifiers.
Full Range of Lustraphone

Microphone Stands and Accessories
are in stock

PRACTICAL WIRELESS

SPECIALISTS IN SOUND EQUIPMENT
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includes small charge for special testing and
PRECISE MATCHING of the ASSEMBLED e
PRE-AMPLIFIER (or Amplifier) to TAPE DECK

STP-1 (Kit) and “STUDIO" Deck £39.0.0 Assembled £46.0.0
STP-1 (Kit) and Brenell Deck £66.0.0 Assembled £75.0.0
STP-1 (Kit) and Truvox Deck £51.0.0 Assembled £59.0.0

TYPE “C” (Kit) and *STUDIO” Deck £26.10.0
TYPE “C” (Kit) and BRENELL Deck £43.0.0
TYPE ‘‘C” Assembled and Wearite Deck £70.0.0
HF/TR3 (Xit) and ““STUDIO” Deck * £26.0.0 Assembled £33.0.0
HF/TR3 (Kit) and BRENELL Deck £43,0.0 Assembled £50.0.0
HF/TR3 Assembled and Wearite Deck  £70.0.0 1nc. Head Lift Trans.

To build a complete TAPE RECORDER we offer HF/TR3 AMPLIFIER
STUDIO DECK, PORTABLE CASE, ROLA 10 x 6in. SPEAKER. MICRO-
PHONE and 1.200ft. TAPE ALL FOR £35.0.0.

ARMSTRONG o R
RADIOGRAM CHASSIS

We have the full range in stock. %13&
g

Assembled £33.0.0
Assembled £50,0.0
Inc. Head Lift Trans

Prices range from £20.10.0.
Full details - are readily available.

THE “TUDOR”
STEREO AMPLIFIER
rricE £18.18.0
A self contained Amplifier designed to provide high guality
stereophonic and monopbhonic reproduction. Each channel
provides a rated output of 6 watts and for monophonic opera-

tion approx. 12 watts is produced. Separate BASS and TREBLE
CONTROLS.

POSTAL ENQUIRIES and
MAIL ORDERS TO. . .

STERN RADIO LTD.

£-1Z, TUDOR PLACE, TOTTENHAM COURT RD.
LONDON, WT. TEL. MUSEUM 8128/9

Stereo Amplifiers - t

MULLARDS ““10x 10” STEREO AMPLIFIER
A high fidelity design providing up to
16 watts (per channel). Superb repro- g
duction frequency response flat to 2
within 3db from 3 ¢/s to 60 Kc/s a1 50 mW
'(}‘?sal Harmonic Distortion at 4 watts
1%
Price (a) ASSEMBLED AM-
PLIFIER (as illustrated) £24.°.0

(b) KIT of PARTS............ £2o'o-o

Built to the highest technical standards and Dresented strictly %o
ULLARD'S specification. Two Specially designed GILSON OUTPUT

TRANSFORMERS with 20°, taps are used.

We can also supply the assembled MAIN AMPLIFIER only for operation

with our DUAL CHANNEL PRE-AMPLIFIER; this provides .a more

versatile Installation and be €ssential if a low output Magnetic Pick-up

{s to be used. When ordering specify loudspeaker impedance. -

(a) THE ASSEMBLED MAIN AMPLIFIER and ASSEM- £34 o o
BLED DUAL CHANNEL PRE-AMP..ccccececrcecacniacses =V
(b) KIT OF PARTS for both Unitg..cee.ieeeiicececcsccsns £27.0.0

THE “TWIN THREE” : Nd B
STEREO AMPLIFIER 4 3 i

ASSEMBLED AND TESTED

ko
»
£9.0.0 (Gpragsendineurance L B Wl gp.

Based on & recent design by MULLARD LTD., is ideally suited for use
in PORTABLE RECORD PLAYERS for which purpose we offer a Speci-
ally designed Case: : incorporates MULLARD ECL 86 Valves. separate
BASS and TREBLE CONTROLS and produces up to 3 watts per channel.
Frequency response is 40 cfs to 30 Kc/s. size 1s only 114in. x 3in. x 5in,
To construct a STEREQ PORTABLE RECORD PLAYER we oXer:
Assembled AMPLIFIER with two ROLA 8in. x 5in. LOUD- £1 6 10.0

SPEAKERS and PORTABLE CASE for.........

ok

v

MULLARD DUAL-CHANNEL

PRE-AMPLIFIER
A four Valve design for both STEREO-
PHONIC and MONOPHONIC operation.

Operates equally well with any make of B 3
%rél;:é}ger requiring an input of up to *m%w__f_
KITOF  £192.10.0 ASSEMBLED  £15.0.0

H.P. ON ALL EQUIPMENT OVER £10

DEMONSTRATION and SHOWROOMS AT...

STERN RADIO LTD.

#1089, FLEET ST. LONDON, EC4
TEL FLEET ST. 5B12/%
OPEN, 3 wm. 0§ pom. BAT. close 1 e,

PREMIER RADIO

23, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM E128/9
OPEN...8 am. to & p.om. THURE, chotd 1 p.m
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RNRETURN-OF

POST SERVICE

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

@ ILLUSTRATED LISTS

Illustrated lists are available on LOUDSPEAKERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent {ree upon request.

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard
gircuits. % Log/Anti-Log, 500k, 1 meg., 2 meR. % Log/Log, 50k,
250k, 1 meg., 2 meg. % Lin/Lin 250k, 500K, 1 meg. All 10/8 each.

@ TRANSISTORS

LLARD. Reduced bprices. Current Droduction types,
not rejects. All in makers’ boxes. Postage 3d, on each.
0OC44, 9/3: 0045, 9/-: OCT0 and OC71, 6/6; OC72, 8/-; OC72 Matched
Palrs 16/-; OCT8, g/-; OC81, 8/-; OC170, 9/8; OCiTL, 10/8.

@ AMPLIFIER KITS

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

Instructional Manualis: All Mullard Audio Circuits in *Circuits
for Audio Amplifiers”, 9/5. GEC912, 4/8. Ail post free.

® TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for Transistor amplifiers which can
be used to greatly improve the signal from any crystal set.
RLD4 Kit, one stage 12/-: RLD5 Kit, two stage 21/-: both post free.
The kits are easy to bulld and very detailed instructions are
supplied. Leaflet available,

@ NEW MULLARD CONDENSERS

We now stock the following range of the new Mullard Mlnlature
‘Foill and Polyester condensers as used in the latest TV and
Transistor sets. Fully detailed list available giving full
technical information and dimensions.

Miniature Foll. 30 volt working for Transistor sets. .0lmid.
td.; .022mid, 8d.: .04Tmfd, 9d.: .Imid, 11¢

Polyester Tubular Capaeitors, Moulded outer case designed to
withstand accldental contact with the soldering jron. Tolerance
10%. 125v. range: .0lmid, .022mfd, .047Tmid, all 9d. each. .1mfd,
1/2; .22mfd. 1/3: .47mfd, 1/8 1mfd, 3/-

400v. range: .001mfd, mfd, .0047mfd. ,01med. 022mfd, all 9d.

ea,g .047mfd, 1/2, .lmfd 1/3, .22mfd, 1/6. .47mfd, 2/5. Postage
extra.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Purchase

ALL CARRIAGE FREE Cash Price Deposit  Mthly/Pmts.

B.S.R. TD2 £8. 19 8 £1.16.6 120f 13/7

Lﬂtest COLLARO Gludlo £10. £2 .3.6 12 of 16/4
TAP A\ll'LlFIl"l

We now stock the Martin Recorder Kits. These are partly
assembled kits for complete tape recorders. The Amplifier
“Printed Circuit panels are completely wired, but the assembly
Jgf this and external components is left to the constructor, Very

omplete ingtructions are supplied. Send for leaflet.

MCDEL C for Collaro Studio Deck, £11.11.0.

A‘\IOI)FL B tor BSR TD2 Deck, £8.8.0.

CARRYING CASES. Smart carrying cases are available to
take the above amplifiers and decks. Fitted with speaker.
For Model C Amplifier and Collaro Deck, £5.5.0.

For Model B Amplifier and BSR Deck, £4.4.0.

H.P. Terms available for amnllﬁers cases and decks.
A AP E-AMPLIFIERS

MULLARD TAPE I’RI}A\II LIFIER. We stock complete
okits ang all components, Send for list.

MARTIN. Pre-amp kit for Collaro Studio Deck, £8.8.0.

@ “BRAND FIVE” RECORDING TAPE po:: free.
Long Play: 900ft. (57, 18/6: 12007t. (51°). 23/6; 1800fL. (1), 35/-.

. @ JASON F.M. TUNER KITS

Kits supplied complete with every item needed including instruc-
tion manuals. Fully detailed list available. Separate items
supplled ask for price list. H.P. Terms avallable on any kit.
FMTI1, £8.12.6: FMT2 (lexs power), £7.15.0,
FMT? (with power), £8.12.6: FMT3 (less power), £9.9.6.
FMT3$ (with nower), £11.7.6. Mercury 2, £10.14.8.
JTV/2, £14.12.8.

@ P.W. STRAND, MAYFAIR & SAVOY UNITS

Wé stock parts for the P W. Strand Amplifler, Mayfair Pre-amp-
lifter and Savoy FM Tuner. Detalled price lists are available.

@ “P.W. MERCURY”

P.W. Mercury. (Osmor printed circuit wersion), lncluding

Mullard first srade trausistors and instruction manual. Com

glete set of parts £9,19.6. Instruction manual available separa-
ly at 2/68 post iree. Separate components supplied. Send for

O LATEST TEST METERS

Hire Purchase

Cash Price Deposit  Mthly/Pmts.

AVO Model SMark II .. £24. 0.0 £4.16.0 120f £1.15. 2
AVO Model 8 with

leather carrving case .. £27.18.0 £5.12.0 12 of £2. 0.11
AVO Model 7 Mark 11 . £21. 0.0 £4. 4.0 120f£1.10.10
AVO Multiminor . L E9N10.0  £118.0  120f 14/4
AVO Multiminor with

leathor carrylong case .. £11. 9.0 £2. 5.0 120f 17/-
TAYLG)R MODEL 127N .. £10.10.0 £2. 2.0 120f 15/8
CABY A-10 |, ot .. 24176 £1. 7.8 3of £1. 8.8
CABY B-2) Bs .. £6.10.0 £2. 0.0 3 of £1 13.4
CABY M-1 £2.14.0 -

71:‘ull details of any ‘of the above supplied free on request.

'he AVO Modeis T and 8 are both latest models from current pro=
duction—not to be confused with Government Surdlus.

@ OUTPUT TRANSFORMERS

GILSON: WO0696A, WO0696B, 50/6, post 2/6. W0710, 55/8, post 2/6-
W0892 62/3, post. free. WOT67, 27/-, post 1/8. WO1T96A. 57/8, post 2/6.

W01932, 84/-. post free.

K?I(IR{I[)GF P3667, 76/-; P4131, 65/-; P5202. P5203, £5.18.8.
PARMEKO: P2629, 45/8: P2642, 43/3: P2643. 4 6. All plus post
2/9. P2641, 2873, post 2/-; P2928, 15/3, DOSt 2/-: 2, 39/3, post 2/6.
ELSTONE: OT/ML, 45/-, post 2/9: OT/3, 25/-, Dosb 218,

& MAINS TRANSFORMERS

GILSON: W0T41AB, 63/-, post free; W0839, 48/9, post 2/9; W01328,
éme. post 3/6; W01288 58/-, post 3/6; WO01566, 80/-, post free; W01341,

e, 36/-, t 2/-.
PARMEKO: PZSSI '13/9, post 2/9; P2630, 52/8, posf. 3/3; P2644,
73/8, post free; P2630, post 3/-; P2931, 54/6, po
ELSTONE: MT/MU, 45/- Dost 3/3: MT3/M, 35/-, pOSt 3/- MT/510

42/-, post 3/3.

© MARTIN STEREO AMPLIFIER KITS

Printed oircuit, already wired and tested. Only requires wiring
to mains and output transformers. Complete kit with plastic
escutcheon and full instructions. £6.6.0.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Hire Purchase

ALL POST Cash Price Deposit Mthly/Pmts
RECORD CHANGERS

GARRARD AT ’I(NLI’\] £7.2.6 £1.8.6 12 of 11/2
GARRARD AUTOSLLM |

De-luxe (Mono PU) .. £11.8.0 £2.6.0 12 of 16/11
GARRARD AUTOSLIM

De-luxe (Stereo/Mono PU) £12.5.4 £2.9.4 12 of 18/~
B.S.R. UAI{(TC8 Mono PU) £8.19.8 £1.7.8 12of 11/-
B.S.It. UAL4 Monarch

(TC8S Stereo/LP/78) £7.19.6  £1.11.6 12 of 12/4

SINGLE RECORD PLAYERS
B.S.R. TU12(TC8 Mono PU) £3.17.8 £1.4.68 3of 21/-
B.S.R.GUI(TC8 Mono PU)  £4.18.8 £1.8.8 3of £1.8.8
TRANSCRIPTION UNITS

GARRARD IHF (GCB PU) £16 3.8 £3.4.68 120f £1.3.8
PHILIPS AGLOIG . £12.6.0 £2.10.0 12 of 8/-
Many of the above can be supplied for stereo working. See our

Gramophone Equipment List for details.

& LOUDSPEAKERS

GOODWANS: Axiette Bin,, £5.5.9: Axiom 10in., £8.8.0: 12in.,
Axiom 201, £10.7.0: 12in., Axiom 301, £14.10.0; 12ir.. Audiom
51 Bass, £8.14.0: 12in., Audiom 61 Bass, £13.14.0: Trebax
Twoeter, 26 4.0 X05000 Crossover unit. £1.19.0.
WIHITELEY, £6.4.0: L11I'106 10in., £6.19.11; IFI1012 10in., £4.7. 6.
HF81g 8in., £5 19. 16 8in £5.1'3 7: TIn Tweeter, £4. 8 59
Tweeter, £1, 10.0. CX3000 Crossover unlt, £1.11.8: 500
Crossover unit, £2,0.0. H.P. Terms available on all speakers

% TERMS OF BUSINESS
~Cash with order or C.0.D. We
charge C.0.D. orders as follows:
Up to £3, minimum of 3/2. Over £3
and under £5, 1/6. Over £5 and
under £10, 1/8. Over £10, no
charge. Postage extra on CASH
orders under £3 except where
stated. Postage extra on over-
seas orders irreshective of
price,

WATTS RADIO

(MAIL ORDER) LTO.
54 CHURCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556

Please note: Postal business only from this address
Callers welcome by appointment 20/-.

% HIRE PURCHASE TERMS
are avallable on any item. Re-
ayments may be spread over 3,

or 12 months. Details as fol-
lows: Three months: Deposit 8/-
in the £ Service charge 5 per
cent. but minimum charge of 10/-.
Six and Twelve months: Deposit
4/-in the £. Service charge 10 per
cent, but minimum charge
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INCREASE

.ﬂYOURV

KNOWLEDGE

CHOOSE THE RIGHT COURSE FROM:

RADIQO AND TELEVISION ENGINEERING,
INDUSTRIAL TELEVISION, RADIO AND
TELEVISION SERVICING, RADIO SERVICE
AND SALES VHF,FM ENGINEERING, ELEC-
TRONICS, COMPUTERS AND PROGRAM-
MING, ELECTRONIC TECHNICIANS,
SERVOMECHANISMS, TELEMETRY, COLOUR
TV, INSTRUMENTATION, AND PRINCIPLES
OF AUTOMATION.

ALSO EXAMINATION COURSES FOR:

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

"PRACTICAL WIRELESS

LEARN AS YOU BUILD .

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

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 come
plete your technical qualifications, or further speciale
ised knowledge, ICS help you with a ‘course
individually adapted to your requirements. -

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the
future. If you want to get to the top, or to succeed
in your own business, put your technical training in
our experienced hands.

ICS Courses are written in clear, simple and direct
language, fully illustrated and specially edited to
facilitate individual home study. You will learn in
the comfort of your own home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training.
Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own

Dept. 170, INTERTEXT HOUSE, PARKGATE RD, London SWII
. 8.63 1

keen Radio amateur. capabilities.
FILL IN AND POST THIS COUPON .
TODAY ' L
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. '
—_— i.—.—-—_.—.—.__.-__—...._—.__—__._.I-
ENGINEERING 1
PLEASE SEND FREE BOOK ON |
ELECTRICAL ENGINEERING | I
| NAMZ I
|
| ADDRESS :
' I
I v
[ OCCUPATION ' aGe :
¥ | INTERNATIONAL CORRESPONDENCE SCHOOLS l
i
I
-
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978 PRACTICAL WIRELESS March, 1963

BENTLEY ACGOUSTIC CORPORATION LTD.

THE VALYE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.! Telephone: PRIMROSE 9090

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

*INDICATES YALVES WITH NEW TYPE CHEMICAL CATHODE FOR EXTRA LIFE AND RELIABILITY

042 17/6|6B 7A 22/6 (6887  8/-(25LAGT1L/6| ACSGVM | EB3i 2/6) EL3S 18/6| KTW61 6/6 | PY800 13/- | U25® 17/6 | GDY 4/
OB2  17/8 | 6BR7* 9/-|6U4GT IEIB 235U4GTEG/? | 15/- | BBl  8/8 hLJ7 23/u KTw62 7/8 | PZ30 18/5 | U26*  9/- | GD10  4/-
0Zi 5/-!68&8' 18/2 | 6UBG  7/8 [ 25Y5 10/8 | AC/TH132/4 | LBOL 4/~ 13/6 | KTW63 6/6 {QP21 /- | U3l* 11/8 | aDI12  4/-
1A3 3/ {GBS7 25/ |6UTG  B/6 | 25Y3G 18/5 | aciTp muracs 23/10 me- 9/- | KTZ41 8/- | QP22B 12/8| U33* 20/1 | 4uDL5 8/

1A3 8- | 6BWE* 10/6 | 6V603 416 | 25744G° 11/8 | AC/VP1 15/ ] HRCI3 5/- | EL42* 10/- | LE3 8/- | QP25  14/8 | U3s* 298/1 | 4D18 4/-
1A7 12/- | 6BW7* 5/- | GVEUT 8/6|205%50 10/8 iy > | EBC41* 8f- | Elxsl  16/2 | LP2 89/6 | QB150/15 U37*  32/4 | GET102 8/6
1c1 6/- | 6BXS  5/- [ 6X4 4/8 | 2378QT 8/¢ | AC/VI222/8| pRCal* 8/, | ELB3  19/5 | ME41 16/10 10/6 | U4l 19/6 | GET103 6/-
c2 10/6 | 6C4 B5f- 1 8X5 5f- | 278U 25/11 | AFLLIS 20/-| EBC90 8/- | ELB4* 7/- | MES1 12/6 | Rl0 154- | U43 8/8 | GET10410/-
1C3 B/6 | 6C5 6/6 1 5Y86 10/8 | 28D7 7/~ ATPY 5/- | EBCY1 12/4 | EL.85 10/6 | MH4 7f- | R12* 8/6 | Uds 15/6 | GET10617/8
1C8 12/8 | 6C6 6/8 | 786 20/8 | 30C. 718 | Azl 18/3 | EBFRo* 8/- | ELRS 16/10 | MHD4 12/8 | R16  25/11 | U47 12/6 | GET113 8/~
1C8 10/6 | 6C8 12/8 | TR7 8/6 | 30CL5° 12/- | AZ31 lOI-| EBIS3 13/7 | ELSL 5/- | MHL4 7/8 | R17 1716 | Us0 5/6 | GET114 6/6
1Ds 18/2 | 6C9* 1378 { 7C5 8/~ | 30K5° 8/~ | AZ41* 13/7 | EBI'89 9/6 | EL95* 10/8 | MHLD612/6 | R18 18/2 | Ub2 4/8 | GETs7210/-
(33 1076 | 4C10 8/8 | 7C8 8/- | 30FL1* 9/6 | B3s 8- EBL?I 22/8 EL360 27/- | ML4 8/8 | R19 18/5 | US4 18/5 | GET873 8/3
1FL /8 |6C12* 13/7 |7H7  8)-|30FLi2 128 | R1S3 78 13/7 | EL820 18/2[ ML6  6/6 | R52  12/8 | U768  6/- | GET874 9/
142 3/-16C17 10/6 | 787 84411 Ll 716 | Cl 5/6 | EL821 25/11 | MB4B 22/8 BGl/240A u7s 4/6 | GEXI3 3/6
1F3 8/- | BCDEG 35/8 | 7Y4 /6 | s0Li5* g4- | CIC 12/6 | EL822 19/6 | M3P4 20/- 54/- | U107* 19/6 | GEX35 8/-
(3 6/- | EM4  17/8 | MU12/148/- | RKS4 7/6 | Ul9l* 16/2 | GEX 38 10/~
1FD9 5/~ 8CW4  24/- | 8D3 3/6 [ 30P12 7/6 OCHS35 22/8 | ECT0 12/6 | RM34  0/6 [ MX40 25/11 (8130 22/ | U201 16/ { GEX45 6/6
1G6 17/6 | 6D1 2/- |9BWS6 14/11 | 3018  7/6 | CK306 6/6 | ECS1 27/6 | EM35 12/- | N37° 25/11 | S4B 23/10 | U251* 14/- | GEX64 11/6
1H5 10/6 | 6D3* 19/5 | 8D2 4/- { 30P19 19/5 | Cl»  23/10 | ECyo 7/- | EMAl 22/8 | N78* 28/1 | 8P13C 12/6 | U281* 198/5 | GEXAG 15/-
114 3/~ | 8L} 8/6 | 9D7 1877 | 30PL1 9/ | CL33 18/9 | EC91 10/8 | EM80 9/~ | N108* 28/1 | 8P41 3/8 | U282 22/- | AF102 27/8
1L.A6 16/10 | 8D3 15/- | 10C1* 12/8 | 30PL13 10/6 | CVu 2/6 | ECy2* 13/-| EMB1L  9/8 | N118* 22/8 | 8P42 1£/6| U291 11/6 | AF114 11/-
1L.D5 &/- | BE3 12/8 | 10C2* 25/11 | 30PL14 21/4 | CV63 10/8 | 1Cx31 15/- | EMS84 10/8 | N151 10/- | BPG1 3/6 | U3ol* 22/8 { AF115 10/6

1F7 15/- | 6CH6  7/6 | 8D2 3/8 { 30P4*  15/- | CBL1

z
ik
.
—to
3
=

1LNS 5/ (8Fl° 10/~ | 10D1 /6] 35A5 20/9 | CV271 10/6 | ECC32 5/6 | EMB5 168/10 8U25  27/2 | UB20* 14/- | AFINE 10/~
IN3  1o/6|6F5  12/6|10D2 11/8|35L0GT 9/8 [CY1  18/2| £CC33 8/6 | EN3L 71/- | N339* 16/~ [8U6L  8/8| Ua3or 18/2 | AF117 9/6
1Pl 7/6 | 6F6G_ 7/- [ 10F1* 10/-|33w4 7/ | CYIC 18/2 | ECU3423/1L | EN9l 15/- | N369° 16/10 | T4l 9/- | U403  16/2 |"AF118 20/-
IPl0  8/- | 6F6GT 8/- | 10F9* 11/6(35Z3 18/2 | LCYSL 1l/-| ECC35 8/8 EY.';I' 8/6 | P61 3/6 | TDD2 12/8| U404  6/6 | AF127 12/-
1P1l 76} 6F3  1&/8 | 10F18° 12/8 | 3524GT 8/- | DI 3/- | ECC40 17/8 | EYAl 13/ | PABC80 TDDs 12/6 | UROL* 29/1 | MATL00 7/9
iR5 6/- [ 61°11* 17/8 | 10LD3  8/8 | 3545GT 9/- | DLs  13/8 | HOCBI* 5/- | EYB3 16/2 18/7 | TH2IC 26/~ | U4020 18/2 | MAT101 8/6
184 9/-|BF12  3/6 | 10LDI115/7 | 403UA 18/2 D42  10/8  ECCS2* 5/- | EYS: 18/2 | PC86 16/2 | TH4l 25/11 | VMP4G 15/ | MAT120 7/9
185 5/- [8F13  10/- | LOP13* 15/- | 118TH25/11 | D63 5/- | ECC83 7/- | EY86* 7/6|PC84 16/2 | TH243 34/- | VM4 15/ | MATI21 8/6
1TZ  25/11 (6F14° 25/11 | 1OPt4* 18/8 | 42 22/8 | D77 4/- | ECC84* 9)- | LYS1  7/6 [ PCSS  13/- | TP22 15/- | VP2 12/6 | OA5 8/-
1T4 3/ | 6F15* 14/11 | 11E1  17/6 | 43 10/- [ DACS2 10/6 | EOC85 7/6 | E435  b/- | PC87 13/- | TPu5 15/- | VP2B 14/6 | QAL0  8/-

1U4 12/8 [ 6F'L6 8/- | 11E3  15/- | 50A3 21/10 | DAF81 5/ F(‘CBE 23/4 | EZ40*  6/8 | PCC84* 7/8 { TP2620 32/4 | VP4 15/« | OA70 3/-
106 5/6 [8F17 12/6 llAG 5/- [50C3  10/- | DAF96 7/6 | 11CCO1 3/.| E241°® 7/ | PCC85 9/6 | TY86F 13/- | VP4A 17/6  O0A73 3/-
2A7 10/6 | 6F18 14/11) 12A8 16/6 | 50CDAG35/7 | DCCO0 10/6 | ECF80*10/8 | EZ80* 6/- | PCC8R 18/~ | UABCS0 9/- | VP4B 22/8 | 0A79 3/
Pt 4/- 8F19 6/~ | 12AC6 14/11 | 501.6QT10/- | DD+  12/8 | RCFB2 10/6 | EZ81*  6/- | PCC80* B8 | UAF42 9/8 | VPISC 7/ | QAS8] 3/-
2D13C  7/6 | 6F28* 10/6 | 12AD616/10 | 52KU* 14/4 | bD41 13/7 | ECF86 19/5 | EZ%0 4/68 | PCC18919/5 | UB41 18/- | VP23 6/6 | OASS 3/
aD21* 15/- i 6F24*  9/8 | 12AES 13/7 | 83KU*25/11 | DDT4 12/6 | ECI'804 20/- | FC4 15/- | PCF80* 7/8 | UBC41* 8/6 | VP4L 8/- | 0A86 4/

2P 25/11 | 8F32 10/8 | 12AH7 8/-|72 4/6 | DET25 7/6 | ECLI3 25/11 | FC13 25/11 | PCF82 10/8 | UBCS1*11/- | VP133 22/8 | QA91 3/«
X2 4/8 | 6F33 7768 | 12AHB*12/8 (77 8/- | DF33 10/6 | ECH21 22/8 | FC13C 25/11 UBF30* 9/- | VR75 17/6 | OA95  3/8
3a4 4f- | 6GE 8/6 | 12AT8* 7/6 | 78 6/6 | DF8G  15/- | ECHI33 22/8 | FW4/5008/8 UBF89* 9/6 | VR105 7/- | OA210 ©/6
3A5 10/8 | 6H6 8/- | 12AT7* 5/- | 80 9/- { DF72  30/- | ECH35 6/6 | FW4/3008/8 UBL2t 22/8 | VRI30 7/- | OA211 13/6

387 12/6 675G 5/- | 12AU622/8 | 83 15/-| D¥S1  3/- | ECH42* 9/6 | GTIC 25/- /6 | UCCS4*14/3 | VTBIA 5/~ | OC16W 35/-
3D§ 8/- | 6J5GT 8/-112AU7* 5/- |88V  18/5{ DI'96  7/6 [ EC1i81* 7/6 (GU30 41/6 [ PCL84* 7/6 | UCC85 7/6 | VT30L §/- | OC19  25/-
394 778 | 636 3/- | I2AV8 12/4 | 86A1 55/6 | DFS7  9/- | KCHB3 13/7 | GZ30  9/- | PCLBS® 16/~ | UCF80°13/- | VUS®  8/- | OC22  23/-
3Q5 9/6(0J7G_ 4/6 | 12AX7* 7/- 8542 16/- | DH30 15/6 | ECH84 16/2 | G232 10/ | POL8S 16/2 | UCH21 22/8 | VULl 10/- | OC26  25/-
384 8/- | 6J7GT 10/6 | 12BA6* 8/- | 90AG 67/6 | DAB3  6/- | ECLR0* 8/- | Gz33° 198/8 | PCL8S 21/4 | UCH42 8/6 | VU133 7/6 | oc28 24/8
3vd 716 6J8  12/6 | 12BES* 9/- | 90AV 67/8 | DH76 5/- | ECL82* 9/6 | GZ34 14/- | PEN4DD UCHS81* 8/6 | W21  12/8 | 0C29 27/8
4D1 6K6 8/- | 12BA7°20/8 | 900G 37/¢ | DH77 8/~ | ECL83 18/8 | GZ37* 18/5 25/11 | UCL 9/6 | W4z 22/8 | OC35  18/-
muuvu/e 6K7G  2/- | 13R1  80/-|90CV 37/6 | DH8L 25/11 | ECLSs 14/7 | H30 5/- [ PEN25 4/6 | UCL88*18/9 | W61M 27/3 | oC3s 21/6

5U44  4/6 | 6K7GT 6/- | 12H6  3/- | 90C1  16/- | DHI0I27/11 | EF6  22/8 | HO3 12/ | PEN4ODD | UF4l* 9/-( W63 10/8 | 0C4l  9/-
5VAG  10/- (6K8G  5/- | 12J5GT 4/- | 150B2 16/6 { DH107 18/8 | EF9  22/8.[ HABCS0® 34/. |UF42 12/8| W76 5/- | 0G4z 9/6
5Y3 6/6 | 6K8GT 10/6 | 12J7GT 8/6 | 15002 18/- | DK$2 12/- | EF22  14/- 13/8 | PEN43 19/6 | UFR0* 10/8 | W77 4/8 | OC44

8Y4  12/6 [ 6K25 19/5 | 12K5 17/6 | 161 13/- | DK40 21/10 | EF36  4/- | HL2  7/8 | PEN45DD | UF85* 9/- | W8IM  6/- | OC44PM 9/3
673 185 |8L1*  22/8 | 12K7GT 5/- | 185BT 38/10 | bK91 6/~ | EF37A 8/- | HLI3C 7/6 25/11 | UF86* 13/6 | W101* 29/1 | OC45  9/-
574 9/- | 6L8G  7/8 | 19KBGT14/- | 185BTA DK92 10/6 | EF3y  4/6 | HL23 14/11| PEN46 4/6 | UFE®* 8/ | W107* 22/8 | oCispM 9/-
8/3012* 10/- | 6L6M  10/6 [ 12Q7GT 5/~ 38/10  DK96  8/6 | EF40 15/~ | HL23DD7/6 | PEN38I2R(S | ULAL® 10/6 | W720 19/5 | o5 gorg
6A7  10/6 | 6L7GT 7/6 | 123A7 8/6 | 301 20/- | DL33  8/6 | EF4l* 8/-| HL41 12/6 ) PEN453DD | UL44 25/11 ) X14  12/-

6A8 9/-{6L17  9/- |128C7 8/6{30s  15/- | DL36 12/8| BF42 10/- | HLI33DD 32/4 | UL46 14/8| X18  10/8 | OC66  25/-
6AB7  8/-|6L18* 13/-|123G7 7/-|305 18/- | LLY3  10/- | EF50 12/8 | PENA422/8 | ULnd* 8/8 | X41 15/~ | OC70 6/6
8AC7 4/~ |6L19» 22/8 |128H7 8/8(306  13/-| DL6&6 17/61 Briv.  5/- | HNS09 28/1 | PENB4 UM$ 17/8 | X6L  12/6 [ 0C71  6/6
6AGS  5/616LD3  8/- | 128J7  8/8 | 807 8/- | DL6S  15/-| Amer. 7/-|HVR2A 6/- 23/11 | UM34 16/10 | X63 9/- | oc73 8-

BAGT  7/6 | 6LDI3 11/8 | 128K7 /.| 4033 12/8 DL72 15/-| EPse 5/~ { HVR2 10/- [ PENDD
6AJ3*  8/6|6LD20°15/7 (128Q7 11/8| 4887 71/~ DL75 30/ | EF73  10/6 | 1W3  10/-| 4020 34/-
8AKS  8/-|6N7GT 8/-|123R7 8/8 5763  7/6 | DL92 6/ | EI'80* 5/~ | IW4/350 8/- [ PL33 18/9
BAK6* 12/ | 6P1°  18/9 | 12UsG 7/6 (7193  5/-| DL84  7/6 | KF83  13/8 | 1W1/500 PL34* 18/- X
6AKS* 0/-|6Pu5* 12/6 | l2Y4 10/8|7475 5/ | DLO5  7/8| EF83*  6/- 16/2 | PL33 25/11 (UU7 18/2 | X78* 29/1 | 0C77 12/-
6AL5  4/- | 6P28* 19/5) 14B6 20/9 | ACO44 10/6 | DL9S  7/8 | EF86*  8/. | KBCS2 20/5 | PL81® 10/8 | UUR 25/11 | X79° 45/3 | OC78  8/-
GAM5  5/- | 6Pu8* 25/11 { l4H7 22/8 | AC2PEN DLS10 10/6 | EF89* /- | KF35 8/€|pL32 7/6 (UUS — /8| X317 a4 | o081 g/

UMR0 14/11 | X657/
URIC 13/2| X6 1976 | 9073

-

6AMS 3/8|6Q7G  6/-| 14B7  16/- 19/6 | DM70 7/8 | EF91  3/6 | KL33 8/6 | PL33  9/- | GUI0 22/8 | X1ove 29/1 | oo

6AQ5 76 uqm'r 11/- 118 23/10| AC2PEN/ |DV7) 9/9| EF92  4/6 | KLL3223/11 | PL84* 12/4 | UU12 8/ | Y63 18 82 20/-
6ARG® 20/- [ 8R7G  10/-] 19 10/8| DD 12/8| DW4/3503/6 | EF95 /- x'r'z 5/- | PL820 18/2 | UVIN 18/2| Y65  10/6 | OC83  6/-
6ATE 6/~ omow 11/- | 19AQ3 10/8 [ AC4PEN DW4/5008/8 | EF97* 18/- | KT8  15/- | PM84 15/2 | UY21 16/2 | 263 716 | OC84  8/6
SAUS 10/- | 68A7 8/6 | 19BGRG22/8 27/2 | DY86 13/ al-'«m' 13/- n'rm s/-|n-1‘15 10/6 [ U'Y41  8/6 | Z66 8/6 | OC110 29/~

8AVG 12/4|68C7  7/6 | 19HI 10/-| yozppN, | FAOF® 30/~ | EF183*18/2 | KT36* 32/4 | PX1  10/8 |UY8s  6/- | 277 3/6 | OC170 9/6
6B7 106 |68G7 8/~ |20D1* 14/11} “pp ooy | ES3F? 30/ | EF1%4e 9/6 | KT4L 20/1 | PYSL 18/2 | Ul2/l4 8/6| Z320° 18/2 [ OCI7L 10/6
6B8 3/- |63H7  8/- | 20F2* 25/11 5 EIROF 34/6 [ K¥wo4 22/8 | KT44 12/6 | PY32* 15/8 | Ul6  10/-| 2719  5/- | OCP71 17/8
6BA8  6/-[63J7 B/~ [20L1* 25/11 | ACBPEN 8| 1148 "2/ | ;5k2 25/11 | KT6L 12/6 | PY33* 17/8 | Ul7  12/6| 4720 9/~ | PXC101 6/8

6BEG 6/~ | 68K7 /- | 201'1* 25/11 | AC/PEN(S) | FA50 2/-| EK32 8/6|KT43 7/- | PYBO /8 | UlR/20 8/6 | 2759  38/- [ PXC101A

SBGGG 22/3 | 43L7  6/- [ 20P3* 22/8 22/8 | EA76  9/6 ) BL2 19/0|K1‘m. 15/- | PYS1  7/6 (U19  48/8 6/6
6RH6* 8/- | 68N7 576 | 20P4* 25/11 | AC/IPEN(7) | EABCSN 9/- | EL32 5/~ | KT81 45/3 | I'Va2 71- U21  15/- | Transistors | T82  12/8
6BJ6* 6/ |68Q7  9/- [ 20r5* 22/8 15/- | EACS1 4I-|HL33 12/6 | KT88 43/8 | I'Y83  7/6 | U22 8/- | and diodes | TB3  15/-
6BQ5  7/- |68R7 12/6)25A° 10/6 | AC/SG 22/8 | EAF42+ 9)- | EL34* 15/- | KT101 32/4 | PY85 13/-»U34 29/1) GD8  4/- | XAL04 18/-

METAL RECTIFIERS. DRM1B 13/-. DRM2B and DRM3B 15/6. LW7 21/-, L“ 15 26/-. RMO /11, RM15/3, RM23/6. RM3 /9. RM4 14/-. RM5 19/6. 14A86
17/6. 14A57 £5/-. 14A100 27/-. 144124 28/-, 14A163 38/-, 14R130 35/-. 14B24) 11/6, FC1M 17/G, lﬁRC 1.1.16.1 8/8. 1'C31 21/-. 16RD.2.2.8.1 12/-. 16RE.2.1.8.1
(6. LRRA.LI.8.14/6. 18RA.1.2.8.1 11/-. FC118 6/8, FCI24 15/-. FB310/68. K3/40 8/-. CD 9/-. D11/-
ELBECTROLYTICS. Can twpes: 32 x 32/450v. 6/8, 50 x 50/350v. ?/-. 64 x 120/35Qv. 8/3. €0 x '250/2#’5' BIG 100 x 400/275v. 12/6, 100/275+. 3/- 200/275v. 4/-.
100 x 200/275v. 9/8. Tuhular types: 8/450v. 1{9. 16/450v. 2/9. 32/450v. 3/9. 8 x R{130v. 3/-. 16 x 18/450v. 4/-, 32 x 32/350v. 4/-. 8 x 16/450v. 3/9.
M. SPEAKERS. 3 ohm types: 2}in. 17/-. 3in. 15/8. 64In. 17/-. 7 x 4in. 15/-. 10in. 27/-. 12in, 29/8. 8x 3In,, 15/8 2}in., 80 ohms, 17/8. Post ‘2[- each.
ULLARD midget silicon rectitiers. Type BY100., Output 250 voltu. L} amwp. No larger than a shirt button. 8/ cach.
*goodu brand new and actually in elock. We do not sell d zoods, rers” rejects, or scconds, or Items from dismantled equipment.

Terms of business:~~"ash with order or C.0.D. only, Post Ad. per Item except where stated. Orders over £3 post (ree. C.0.D. 2/6 extra. All orders cleared same
day. Any parcel Insured against damage In transit for 8d. extra, We are opep for personal shoppers 8.30—8.30 p.m. Bata. 3—1 p.m. Complete list of modern and
obsolete valves, resistors, condensers, transformers etc. with terms of busincas, 6d. Please enquire for any item not Usted with 8.A.E.
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UNIVERSAL AVOMETERS

Guaranteed working

order.

perfect
Supblied complete with
leads, batteries and instructions,

Alodel “D* 34 range
Modei 7 50 range
Registered Post 5/- extra.

£8.19.6
£11.0.0

R.107 COMMUNICATION RECEIVERS
Frequency coverage from 1.2 to 17.5 Mc/s continuously on three
bands. Completely self contalned with built-in speaker and power
unit to operate ifrom A.C. mains or 12 volt D.C. OFFERED
BRAND NEW, FULLY CHECKED. £12.10.0. Carrmge 30/-.

850-2,000 metres,
190-550 metres 6-22
Mc/s. output for
phones or 3 9
speaker. As new
£5.19.6. Carr. 7/6.
PCHR3 as PCR2 but
covers 190/550 met-
res, 2-7 7-22
Mc/s. includmg top
band, As new,
£8.8.0. carr. 7/6.
All above models

P.C.R.2 KECEIVERS

power unit to oper—
ate on

A.C. at 39/8 extra or alternatively plug-in external power,
units are 35/-.

NATIONAL H.R.O.
RECEIVERS
BRAND NEW! Senior model.

MICROAMMETERS
0-500 microamps. 2iin. circular
flush pane]l mounting. Dials en-
graved. 0-15, 0-600 volts. BRAND
NEW, BOXED. 15/-. P.P. 1/-

table
mounting. Complete with a full set of
9 colls covering 50 kc/s to 30 Mc/s.
Supplied complete in original transit
cases, Carr. 20/-. Power units to
operate direct from 200/250 volt. A.C.
59/6 extra.

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

£15. Carriage 10/-,

230/250 VOLT A.C. MOTORS
4% x 31in, dia., 90 watts, 5,000 r.p.m,
tin. spindle. 22/68. P.P. 1/6.

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

Two separate instruments housed in

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

1 K.V.A. ISOLATION
TRANSFORMERS
230 v. PRI 230 v. Sec. Boxed, £5
each. Carriage 10/-.

VARIAC TRANSFORMERS
24 amp., 230 volt primary, 185
to 250 volt output, £12.10.0.
Carriage 10/-.

TELEPHONES TYPE “L”
Generator Bell Ringing, 2 line
connection. With batteries, fully
tested, 69/6 per pair. Carriage 5/~.

Ranges:

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

Amps. A.C. and D.C. 25-50-150-200 A,
Supplied complete with all current
shunts, leads and leather carrying case,
Manufactured by Elliott Bros, Supplied
brand new. £9.19.8 each. Carriage 7/6.

MINE DETECTOR No. 4A
Will detect all types of metal. Fully portable, Complete equip-
ment supplied tested with instructions. 39/8. Carriage. 10/6.
Battery 8/6 extra.

COLLARO STUDIO TAPE TRANSCRIPTOR
Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc,
With latest bradmatic heads and interlock button. Supplied

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

3000 WATT AUTO
TRANSFORMERS
0-115-230 volts, step-up or step-
down. Brand new, boxed ex-
U.S.A. £7.10.0 each. Carr. 10/-.

PANEL METERS
F.M

e each. Carriage

with spare spool. instructions. fixings. 10 gns. each. Carr. paid.

FABULOUS TAPE OFFER

Famous American Brand Tapes. Brand new. fully guaranteed.
5in.--600ft.. 10/8, 5in.—900{t., 13/6, 51n.—1200ft.. 17/, 71n.—1200{t.
13/8, 7in.—1800ft., 18/8, 7in.—2400ft.. 30/-. P. & P. extra. S.A.E.
for full tape list.

CT-53 SIGNAL GENERATORS

Precisi on Instruments covering 8.9
to 15.6 Mc/s. and 7 Mc/s. on
6 bands. Variable attenuator from
1 microvolt to 100 millivolts. Opera-
tion 110/200/250 volts. A.C. Supplied
in perfect working order. Complete
with ca]lbratlolg Gcharts. 19 Ens.
/6.

PRECISION A.C. AND D.C. VOLTMETERS

e FM. B.G.  23/a|Two ranges 160 and 830 volts, 8 inch mirror scale with knife
D e Lhon edge pointer. Housed In polished wooden case. Ideal for schools,

1500 v. 2" Electrostatic 25/~ jape, ‘etc. Supplied brand new, £5.19.6 each. P.P. 3/6.

FIELD TELEPHONES NATIONAL H.K.u. RE- |DELCO 24 VOLT D.C. MINIATURE
TYPE “F” UCEIVER% I?IODEdL 5T MOTORS MODEL

Suitable for many applications.|Uses metallised octal

Cenerator bell Hneing, 8 1iné|base valves.  Few|Shunt wound, 5400 ACCUMULATORS

connection. With batteries and|only available.|r.P.m. Torque 4in.(lead Acid, BRAND

wooden carrying case, fully test-| BRAND NEW with|oz. Double spindle,

ed, £4.19.8 per pair. Carr. 5/-.

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

NEW. 2v. 1.5 A.H.,

coveri 50
9 coils vering 4x 14 x 1in., 11b., 5/6,

th i -
kels to 30 Mc/s. £30. Soad 0 ILHID &

tremely vowerful.

JEMCO 4 000 OHM/VOLT
TESTMETER

1% PFECiSlOn Resistors through-

out. Single control system for all

ranges. Highly accurate. Sensi-

tivity 4,000 @/volt A.C. and D.C,

Ranges:

D.C, current:
0-250 vA
0-25-500mA

4 Resistance:

03-0kQ
0-300k @
0-3M0

Decibels:
20 to +36

dB (2 ranges),
Meter sensitivity: 100 microamp.
L 59/8 each P.P. 2/6.
JEMCO 20,000 OHM/VOLT
TESTMETER

As above but with increased sen-
sitivity and extended reslstance
range (0-5M Q). 97/6 P, 2/6.
Either type brand new, Guaran—
teed with leads, prods, batteries,
instructions.

L.T. METAL RECTIFIERS
All full wave, bridge connect,ed
Brand new, guaranc
12/18v. 1.5. 319 24/36v 4A, £2/6
12/18v. 2.5A 6/3 24/36v. 15A |45/
12/18v. 4A
12/18v. 6A,
12/18v. IOA

37/8 48

12/18v. 15A.
1A, “7/3 48/60v. 10A, §2/6
Please add postage.

L.T. TRANSFORMERS
All primaries tapbed 200/250 volts.
1 Battery Charging. 3.5, 9 or 17
volt, 1 amp.. 9/9. Ditto 2 amp,
14/3. Ditto 4 amp., 16/8. 8 or 17
volt, 6 amp., 26/-.
2\lodel’lvpe3 4 5, 8, 8 10, 12.

24 or 30 volt.

18/6. Ditto 4 amp.. 27/6. D tto
5 amp.. 37/8. Add Postage.

AUTO TRANSFORMERS
Step-up, step-down, tapped 0-115-
200-230-250 volts, 15w., 9/~. 60w.,
1218: 150w., 18/8; 200w., 27/8}

300w, 6; 600w., 87/8: 1,000w.
99/8: 1.500 w.. £6.18.6. P.P. extra.

R.C.A. PLATE
TRANSFORMERS
Px'l 200/250 v. sec.. 2,000-0-2,000 v.
mA, tapped 1500 v. New.
Boxed. £6.10.0. Carriage 15/-.
DUMONT KI051P1

DOUBLE BEAM C.R.T.

Twin Gun. Brand new. boxed,
§9/6. P.P. 3/6.

1.2 Ohm 12 Amp RHEOSTAT
Geared slider ‘type, new boxzed,
15/8 each. P.P. 3/6

FPAINTON 100K2 34 DIA.

INSTRUMENT POTS
Fully screened, precision wire-
wound. 10/6 each. P.P. 1/3.

CADMIUM SULPHIDE

PHOTOCELLS
Very sensitive, full data supplied.
12/8 each. P.P. 6d.
MINIATURE PANEL
METERS
For l4in. dia. panel hole.
39/ 0-

>

Carr. 20/- Power b . 12v. 0,75(0-50 300 v. D.C. 27/6
TR for 3001250 v, | AlsO runs on 12 volts, | PP l’f nv. 035 00002 e Sehmeter | 36/
A'C. operation. 50/6| BRAND NEW 10/6 A-H. 4 x 3 x In. |01 mA 27/8 “VU' meter 42/6
extra, each, P.P.2-. 2lb., 15/8. P.P. 1/6.|0-5mA 27/6

Hours of Business: 3 LISLE STREET, 9 a.m.—6 p.m. Half Day

) YA

5

34 LISLE STREET. 9 a.m.—6 p.m. Half Day Thursday

-(RADIO) LIMITED

Send S.A.E.
For Bargain Lists .

Saturday

Phone: GERRARD B204/%155

Cables: 5§
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RELDA METER SENSATION!

10,000 O.P.V. multi-tester in svuu-asscmhlod kit form only
D.C. voltage: 0-6-30-120-600-1,000 v, (10.000 69/6
A.C. voltage: 0-6-30-120-600-1.200 v.
(10,000 0.p.v.).

D.C. current: 0-120;2A, 0-12-300 mA.
Resistance: 0-20K, 0-2 Meg. (150 ohm,
15K at centre scale).

Decibels: —20 to iSSdB (600 ohms 1
mW., adbm = 0.775v

Accuracy: D.C. volt,age and current
+2% [.s. A.C. voltage +4% f.8. Resis-
tance +3% of total scale length.

Size: 44in. x 3tin. x lin. Complete with
test leads, battery and instructions.

Few only available. rush your order
now while Stocks last.

MODEL TK20A 1,000 O.P.Y. on AC and DC

Extremely compact wide range multi-tester.
A most useful instrument for hobbyists.
experimenters and technicians who require
a reliable tester at a budget price. Operation
is extremely easy; simbly plug leads into
desired scale and you are ready to go.

RAN
0-15-150-1,000 v. (1,000 o0.D.v.)
0-15-150-1,000 v, (1,000 0.p.v.).
0-150 mA.
0-100K.

D.C. voltage:

A.C. voltage:

D.C. current:

» Reslst.anco
2E Size 31 x 2 x

Complete with battery. test leads and 1nst.ructions 49

fully guaranteed.

o

LAPEL MICROPHONE BM.36R

Precision engineered Magnetic Microphone—
for lapel or hand use. Only 1liin. diameter.
Exceptionally sensitive. Chrome plated case
and clip includes 5ft. shielded cable. Only 12/6.

MINIATURE COMPONENTS
hreviously advertised
ub-mintature
and outbut
transformers .

31 Standard jack plug

P. 8/- pr.
PS.35 Sub-miniature
C

2/6 ea.
2/6 pr.
2/8 pr.

plug and socket
B.25 “Tiny" plug and

ket

H.305 Chrome mini-

ature plug and socket
CR/5 Crystal earpiece ..
MR.4 Magnetic earplece
LM.179Crystal lapel mic-

rophone b
$8.219 _Standard  slide

switch D.P. D.T.
T.104 S}RP' S.T.

swite o v ¥
$8.3271 Minlature slide
switc T %4 .
SF.20 ngh resistance
headphon
LA SP 9 v, batbery ellml-

14/- ea.
2/6 ea.
2/ ea.,
2/8 ea.
14/6 ea.
. 29/6 ea.
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SF 5000 stereo "’ head-
hones . 2718 ea.
.13 Test lead Kit . 9/8ea.
260 PF t,unlnx

er . Bl-ea.

ITL.7 Injection Probe .. 42/6 ea.

_l_'lonse add P. & P. on ahove.
Hi=
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JsouND

> Frov
o TRANS

15T0R
RADIO

) | 1\2\ T8.30

BOOSTER TRANSISTOR
RADIO SPEAKER. Designed
for use with transistor radios,
valve radlos, car radlos, ampl-
flers, where quality reproduction
of sound is required. Plugs into
earplece output socket of nearly
all miniature sets. The cabinet
is finished in beige leather with
contemporary gold baffles at each
end. Complete with 12ft. exten-
sion cord fitted with miniature
plugs, individually cartoned and
guaranteed. Size: 9Hn. x 3iin.
diameter.

INTEGRATED STERE

Engineered for the nrn

v s v R o e

os TRLTY
et

voensms

Just look at these features:

% Sbeaker Phasing Switeh,
Filter.

+ Hum

* Superb Styling,
5 dB. 30 to
lnven monaural channel 1, monaural

hum adjusters, power switch. Value line up: 2-12 AX7, 4-6 BM8. 1-6 CA4.
A.C. Mains. 200/250V. Size 13} x 10i x 4iin. Supplied complete with in-

stallation and operation manual.

 Integrated Tone Controls.
Dhone Sockets. 4 Input Selector Switch. 4 Function Seleetor Switeh.
Brief spec.: Output
cps. Controls: Selector, bass. treble, volume. balance. stereo normal, stereo

O AMPLIFIER MODEL S.A.300

fessional . . . designed for the home.

A combletely new dual 15 watt stereo ampli-
fler for professional quality reproduction.
remarkable versatility and new distinctive
styling—worthy of a Place in the finest stereo
Hi-Fi system, a full range of front panel controls
and switches permit adjusting volume, balance
and tonal characteristics through every delicate
shading of the entire audio range.

Balance Controls. % Loudness Swiich. s Rumble
% Volume-Balance Controls. % Stereo Head-
+ Multl Outputs.
30 W (15 watts per channel). Frequency response +

channel 2, rumble filter, loudness. speaker Phasing,

£32.10.0

19.

This

Mc/s.
bands).

meter for voltages, aerial loading and

Controls: Frequency tuning. P.A,

MCW, CW, R/T switch, Het-tone netting.
AVC LT-HT-—Drive tests.

and instruction book.

FEW ONLY LEFT

Don’t be disappointed—Order Now

2-8 Mc/s TRANSMITTER RECEIVER

most
Trans/Receiver
(150-37 metres in two

amplifier.
and 24 volt operation but
supplied with “P.w.”
conversion details.
6 valve superhet receliver,
I.F. being 465 Kc/s, and a 6
valve transmitter designed
for voice and C.W. operation. Incorporates test and tuning

tuning,
Supplied complete with valves

R.I01 TUNING AND BAT-
TERY INDICATOR. Thisg
ultra-miniature tuning and
battery indicator is easily
mounted into portable radios
or tape recorders for indicating
tuning centre and residual
capacity of batteries. Galvan-
ometer movement assures com-
plete accuracy. Insulation re-
sistance between and
terminals: 20 Megohms/500V.
Sensitivity: 400 uA. Solder
terminals are provided at rear.
Plastic case cover. Complete
with example aircult for use.
8ize: t x ¥in. Price 24/6.

famous Army
covers 2-8

Has an intercom,
Designed for 19

Mains
Uses a

current tests. Panel
Gain controil.
Off-on Quench aerial,

SIMPLE TO BUILD

onNLY 65/-

Carriage 10/

VERNIER DIALS

Precision vernler
Surface mounting.
$n,

insert for

0-100

Model T.502 2" dia.
Model T.503 3° dia.

with approx. 8 to 1 ratio.
curately centred metal

sh
Reads cougxter clockwise
180

Model T.501 13”7 dia. 12/6

A 5 STAGE

TRANSISTOR

RADIO
which can be
built in one
aft. | hour and will
give you end-
less amount of
pleasure. Com-
pletely portable
has the appearance of

dials
Ac-

14/-
i 16/«

2/6 each.

“KEW” PANEL METERS

‘S” Meter Model, 35/-; DC Microammeters, 5 m/a.
300 v., 27/8; 0-5012A. 39/8; 0-5001LA, 32/8; DC Mililammeter,
0-1mA, 27/8. Available in Clear Plastic or Black Bakelite.
Wwill fit 1Hn. dia. cut out. State choice when oraering. All
models individually boxed and fully guaranteed, P. & P.

sets costing considerably more
and works equally well.
Attractive case 5} x 3} x 13",
genuine 2Hn. speaker and
G.E.C. transistors, tuning con-
denser, volume _ control with
switch, etc. All parts sold
separately.

ONLY 37 ,6 P. & P. 2/6.

2718:

MAIL ORDERS TO

LONDON, W.C.1.

Sk skskooksksiokskokskskolokskesiokkokokokkokokek

(DEPT. P.}, 32a COPTIC STREET,

ARk R ReR Rk R Kok R ARk

CALLERS WELCOME AT
87 TOTTENIIAM COURT ROAD,
LONDON, W.1. MUS 9606
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INTRODUCING THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

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

Eminently suitable for bass guitar and all other musical instruments.

% Incorporating two 12in. heavy duty 25-waitt high lux (17,000 lines) loudspeakers
with 2in. diameter speech coils. Designed for efficlently handling full output
of amplifier at frequencies down to 25 c.h.s.

% Sensltive tweeter unit reproduces frequencies from 3,000 c.p.s. up to 18,000 c.p.s.
% Heavily made cabinet of eonvenient size 24 x 21 X alﬂn. has an exceptionally

attractive covering In two contrasting tones of Vyn
% For 200-250 v. to 50 c.p.s. A.C. mains operation.

% Four jack socket inputs and two independent vol. controls for simultaneous
connectlon of up to four instrument pick-ubs or microphones.

{mrate bass and treble controls providing more than adequate “Boost” or

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

39: Gns.

S.A.E. for leaflet.
OR DEPOSIT of £4.3.0 and 12 monthly
payments of £3.9.11, Carr. 17/6.

R.S.C. JUNIOR GUITAR AMPLIFIER
B-watt high quality output. Separat.e bass
and treble *‘cut” and ‘‘boost’’ controls.
Sensitivity 15 m.v. Two high impedance
inputs, 10in. loudspeaker. Handsome,
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in attractive and durable
polychrome 200-250 A.C. mains operation.

9 6 Or DEPOSIT £1 and 9 monthly

=Y payments of £1. Carr. 7/6.

LINEAR TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point for smoothed
.3 v. A.C. L.T. This applies to
ractically all amplifiers of our manufac-
ure, and to those of several other manu-
{facturers. The unit plugs into power supply
point and any input socket of amplifier.
Controls are Speed (frequency of interrup-
tions). Depth (for heavy or light eﬂect)
Volu{ne atnd 8w F thhr?g ;ocket.s are for
two Inputs and Foo! ‘(;NE.Y 4 Gns-

R.S.C. SENIOR 10-watt GUITAR
AMPLIFIER
High-fidelity push-pull
Separate base and treble
"cut.“ and ‘‘boost” con-
trols. Twin separately
controlled inputs so that
two instruments or
“mike" and pick-up can
be used at the same time.
Two loudspeakers are
lncorporated a12in. high
fl t bass unit,

output.

for treble. Cabinet ie well
made and
Junjor Model.
approx. 18 x 18 x 8in.
Only

15 Gns. carr. 10

8.A.E. for leaflet.

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

I 22 Gns.o" Deposit 51/6 and nine monthly

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

An exceptionally efficient high fidelity
Guitar Amplifier incorporating a heavy

20-watt speaker with_excellent
. frequency response. Individual
bass and treble controls give
ample ‘“boost” and ‘‘cut’. Two
high impedance Jack Socket in-
?ubs are separately controlled.
f required one or two additional
inputs can be provided at a cost
of '7/6 per extra socket.
Cabinet is of substantial con-
struction and attractively fin-
tshed in two tones of poly-
chrome. Size approx. 20 x8x10in.
Operation irom 250 v. 50 c.p.8.
.C. mains, Please do not com-
pare this Unit with others of
similar rating until you have
heard the difference.
8.A.E. for leaflet.
payments of 51/6.

Carr. 12/6.

TRANSISTOR SALE. Mullard OC71 3/8,

8/9, Ediswan 3/8, 02 3/9,
XA112 3/, XB113 3/9, XB104 3/9, XC101A
349, Post. age 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. 2fuseholders
ang fuses. Change Direction switch. vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitable for Electric
Trains. Limited number available at 29/11

SELEI\IU“ RECTIFIERS
RIDG

“la. ..3/11
8/12v, 2a. ..6/11
Ja. .. 9/9
4a.

0

(Bridge). 10/11. 250 v. 50 mA, F.W.
(Brldgg). 8/11. H.W. 250 v. 60 mA 5(11
LINEAR TAPE PRE-AMPLIFIER
Type LP/1, Switched Negative feedback
equalisation Positions for Record liln.
31in,, 7tin. and Playback. EMB4 Record-
ing" Level Indicator. Desl{ ed prlmar-
ily as the link between a Collaro Ta

Trangcriptor and a high fidelity amp! l-
fler, but suitable for almost any Tape
Deck. Onily 9 gns. S.A.E. for_ieafict.

NEW BRANCH
OPENING
32 HIGH STREET, LEICESTER

LATE FEBRUARY

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

19/8

HUGE PURCHASE OF
BRAND NEW 24 v, 20 Amyp.

EX. GOVERNMENT ACCUMULA-
TORS. Size 7 x 4 x 2in., 2v. 16 A.H. brand
new, 6/9 each. 3 for 15/6.

EX. GOVT SMOOTHING CHOKES,
200 mA. 35 H,

F.W. (Bridge) SELENIt \I 59/9 %Qi{ 120 o hms 8/18? fogmnsu\sl%osgimm()
RECTIFIERS. each ohms 6/9; 60 mA. 5-10 H, 250 ohms 2/11.
R.S.C. GRAM. AMPLIFIER KIT. 3

watts output. Negative feedback. Controls
Vol. Tone and Switch. Mains operation
200-250 v. A.C. Fullv isolated chassis.
Circuit, etc., supplied. Only 39/9. Carr. 3/9.

HI-FI 10 WATT AMPLIFIERS
Brand new. Manufaoturer’s discontinued
line. Fitted latest Mullard valves Dual
inputs for °‘mike’” and &
and Treble Controls, High sensltxvlty and
quality. Output for 3 ohm or 15 ohm

speaker. For 230-250 v. A.C. £7 19 9
arriage 4/6. Only o L
THE SKYFOUR T.R.,F. RECEIVER
A design of 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 construct. Point-to-
Point wiring diagrams. instructions and
part.s list, 1/9, maximum building costs

4.19.8, inc. attractive Walnut veneered
wood cabinet 12 x 6} x 54in.

“LL’ll METERS. CABY M. Sensiti-
1ty 2.000 ohms

v lpex‘ volt. A.C. and D.C.
54/-. l0. Bas Meter sensmvlty 155
micr: A.C. and D.C, ranges £4.17.6.
B.20. Senslciv!ty up to 10,000 ohms per

volt A.C. and D.C. £8.10.0.

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

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

R.S.C. BABY ALARM or INTER-
COMM. KIT. Complete set of parts with
diagrams, etc. Housed in two polished
walnut finished cabinets of plenslng
design. High sensltlvity. For

.C. maing., Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 78/6,
carr. 5/~ or assembled ready for use £5.15.0

R s c (Manchester)

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD:

6 Gt. Western 13 Exchange St. 51 Savile St. 73 Dale St. 56 Morley St.

Arcade Castle Market Hull Liverpool 2 {above Alhambra

Birmingham Bldgs. Sheffield Theatre) Bradford
No half-day Half.day Thursday Half-day Wednesday

MAIL ORDERS to 5§ County Arcade, Leeds I.

Terms: C.W.0Q. or C.0.D. No C.0.D. under £1.
Postage 2/9 extro under £2. 4'6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

MANCHESTER:
8-10 Brown St.
{Market St.)
Manchester 2

No half-day

LEEDS:

5-7 County

{Mecca) Arcade

Briggate, Leeds
Half-day Wed.
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R s C (Man:hester) MAIL ORDERS to 5 County Arcade, Leeds |. Terms: C.W.Q. or C.O.D. No C.0.D. under £I
Postage 219 extra under €2. 476 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER:
6 Gt. Western §3 Exchange St. | 51 Savile St. | 73 Dale St. {8 mins. | $6 Morley St. 5.7 County 8-10 Brown St.
Arcade Castle Market from Lime St. or (above Alhambra | (Mecca) Arcade, | (Market St.)
(Opp Snow Hill Stn} | Bldgs. Cxcaange Stations) | Theatre} Briggate
Half-day Thurs. Half-day Wednesday No half-day
P.M, SPEAKERS, 0in, W.B. “Stentor- 2§ 'ATT 3 T
SENSAT'ONAL STEREO OFFER ignf‘}'da:ﬁxfla ohms LypelanHF II(-)(ZIZ(‘ll?)r \evr;u%: Ein [0 Wkl II.“G'[‘][)&I.”}\‘&.‘K
elity type. Recommended for use i
Soomplate seb of parte 0 (4 GNS.) | with our ALl Amplifier, £4.12.9. 12in. R.A. palnuceneened

Stereo - amplifier with an undistorted
output total 6 watts. For A.C. mains in-
put of 200-250 v. Including pair matched
6lin. speakers. Senritivity 130 m.v.
Ganged Vol. and Tone Controls. Preset
balance control. Full instructions and
witing diagrams supplied. Sterec Pick-
up Head 19/9 extra with above only.

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 pertormance
figures compare equally with most ex-
penslve amplifiers available. Hum level
70 db down. Frequency response +3 db.
cf/s. A speciaily designed

sectionally wound ultra linear output
transformer is used with 807 output
valves, All components are chosen for
rellabmty Six valves are used EFU6,
E b , 807, 807, GZ34. Separate
Bass and Treble Controls are Prowded
Minimum input required for full output
is only 12 millivoits so that ANY KIND
OF \llLR()PllO\l< OR PICK-UP IS
TABLE. The unit is deslgned for
CLUBS SCHOOLS, TREN,

TIONS, etc. For use with Electronic
ORGA&. GUITAR, STRING BASS,
etc. For standard or long-plaving records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT.
An extra. input with associated vol.
control is provided so that two separate
inputs such as Gram. and “Mike"” can be

mixed. Ampllﬁer operates on 200-250 v.
50 c¢/fs. A.C. Mains and has output fo.
3 and 15 ohm speakers. Complete Kit of
parts with fully punched
I I Gns. . chassis and point-to-point
® * wiring diagrams and in-
Carr. 10/- structions. If required,
perforated cover with car-
rylng handles can be supplied for 19/9.
The amblifier '‘can be supplied; factory
built with EL34 output valves and 12
months guarantee, for 14 £ns.
TERMS: Dstl;%SlT 33/9 and 9 monthly
microphones and ~speakers
available at competitive prices.

WE STOCK ARMSTRONG, buLcCl
AND JASON EQUIPMENT
GOODMANS AND W.B.
SPEAKERS
GARRARD AND GOLDRINSG T/TABLES

SUPERHET 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
L.T. 0f 6.3 v. 1 amp. required irom ampli-
fier. Size approx. 9 x 6 x 7in. high. Simple
alignment  procedure. Point-to-FPoint
wiring diagrams. instructions and priced
parts list with illustrations, 2/8, Total
building cost £4.15.0. S.A.E. for leaflet.

3 ohms 10 watts (12,000 lines). 59/6.

TWEETERS. Plessey 30 19/9, 152 25/9.

Jason FMFI1 V.H.F./F.M. Radio Tuner de-
sign. Total costs of parts including valves
Tuning dial, Escutcheon. etc.. £6.19.9.
Other Jason equipment in stock.

LINEAR L4$ MINIATURE 45 WATT
QUALITY AMPLIIER. Suitable tor
any record plaving unit. and most micro-
phones, Negative feed-back 12 db. Sep-
arate Bass and Treble Controls. For
mains 200-250 v, 50 c¢/s. Output for 2-3
ohm speaker. Mullard valves EZS80,
ECCS3. EL84. Size only 7-5-5§in, high,
Guaranteed 12 months. Only £5.19.8.
Send S.A.E, for leaflet. Terms: Deposit
22/6 and 5 monthly pavments of 22/8.

? 5% . ven
- : 12,000 lines. Sreech
coll 3 ohms or 15

Deposit 11/3 and
9 monthly pay-

CATT

Lovh.

PRNTHYS Size

18 x 18 x 10in. Finish as above. Terms:

Dosit 17/9 and 9 monthly payments of
17/9. Only £7.19.6. Carr. 8/6.

BASS GUITAR LOUDSPEAKER IN
CABINET. 15in. 50 watt. highly sensitive
unit 1n rexine covered acoustically lined

cabinet, Deposit £3.7.6
and 9 monthly payments 9 Gns'
of £3.7.6. Carr. 15/-

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

is used,

230-250 v. 530 c/s. Output for 2

A highly-sensitive 4-valve
home, smait club, ete.
quired for full ontput so that it is suitable for use with
the latest high fidelity pick-up heads,
all other tvpes of pick-ups and practically all “mikes'.
s(-uurme Bass and ‘T'reble Controls are provided. These
give full long-playing record equalisation. Hum level is
negligible being 71 db. down 15 db. of Negative feedback
H.T. or 300 v, 25
available for the supply of a Radio Feeder Unit, or
Ta p -Deck pre-amplilier. For A.C.
2-3 ohm speaker. Chassis is not ative. Kit is complete

quality ampliticr for the
Onty 30 millivolts inpat is re-

in addition to

mA. and L.T. Or 6.3 v, 1.5 a. is

mains mpul of 200-

in rvery detail and includes fully punched chassis (with base plate) with Blue
hammer finish and point-to-point wiring diagrams and instructions. Exeeptional

vatue at only £4.15.0, or assembled ready for use 25/- extra. P

3/8 carr., or

deposlt 22/6 and 5 monthly pavments of 22/8 for assembled unit,

R.5.C. PORTABLE GUITAR AMP-
LIFIERS NOW ON PAGE 883.

AUDIOTRINE HIGH FIDELITY REPRODUCERS
THE DUO/I0. Consisting of a 12in. 12,000
line Speaker with heavy four layer voice
coil, the Audiotrine cross-over unit, and a
4in. Diameter Tweeter Unit incorporated
in the extremely attractive Audiotrine
Senior Corner Console Cabinet as des-
cribed below. Matching impedance 15
ohms. Power handling 10 watts nominal,
14 watts peak. Frequency ONLY
re%ngze 43—18.000 c.p.s.hPemslt

27/9 and nine monthly pay-

ments of 27/9. 12 Gns'
THE DUO/20. Incorporating a 12in. High
Flux 20 watt Speaker with 2in, Diameter
Speech Coil. (Total Flux 160,000 lines). the
Audiotrine cross-over unit. and a highly
sensitive Tweeter unit. in the Audiotrine
Senior Corner Console Cabinet. Matching
impedance 15 ohms., Peak Power Output
25 watts. Frequency range 30- ONLY
18.000 c.p.s. Deposit 33/9 and 14 Gns
nine monthlv payments 33/9. D

R.S.C. JUNIOR HI-FI REPRODUCER,
The very latest Goodmans Axiette 8
High Fidelity loudspeaker (retailing at
approx. 5 (ins,) fitted in a specially design-
ed Bass Reflex cabinet size 12in. x 18in. x 10
in. Acoustically lined and ported and fin-
ished in polished walnut veneer. Matching
impedance 15 ohms. Fre-

quency range 40-15.000 ¢.p.s. ONLY

Power handling 6 watts 8 Gns
nominal, Ideal for Stereo. O
Limited number, Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

eliminator. Stze 5 x

approx. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v, 50 ¢/s is available. Suitable
for atl battery portable
recefvers requiring 1,4 and
93 v. This includes low con-
sumption types. Complete
kit with diagrams, 39/9, or
ready to use, 46/6.

Type BM2, Size 8 x 5} x 24in.
Supplies 120 v. 90 v. and 60 v.,
40mA.and?2v.0.4a.t0 lamp.
fully smoothed. Therchy
combtetely replaeing both
H.T. hatteries and L.T. 2 v,
aceumulators when con-
nected to A.C. mains supply
| 200-250 v, 50 c/s, SUIT. \l!l K
FOR ALL BATTERY RE-
CEIVERS normally using
2 v. accumulators, Comnplete
kit of parts with diagrams and instruc-
tions. 49/9, or ready for use, 59/6.

R.S.U. BASS REFLEX CABINETS,
JUNIOR MODEL. Specially designed
for W.B. HF1012 Speaker. but suitable for
any good quality 10in. speaker. Acousti~
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance., Ensure superb repro-
duction for only £3.19.8.

STANDARD MODEL. As above but for
12in. speakers. Size 20 x 15 x 13in. Espe-
cially recommended for Audiotrine Loud-
speaker systems, For vertical or hori-
zontal use. £5.19.8. Suitable legs with
brass ferrules. 19/6 per set of 4.

R.S.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish. Pleas-
ing design. JUNIOR
MODEIL. Size 20 x 11
X 8in. for 8 x 5in. or
10 x 6in. speﬂakel"\?.

2.9.9,

DARD MODEL.
Size 27 x 18 x
12in. for 8 or 101n.
speakers, £4.11,
SENIOR \I(Il)l‘ F.
Size 30 x x 15in.

for 12in. Speaker.
Suitable Speaker
systems below

Only 7 gns.

AUDIOTRINE 1II-FI SPEAKER SYS-
TEMSs. Consisting of matched 12in.
12,000 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.
Qtandard 10 watt rating £4.19.9. Carr. 5/-.
r Senior 15 watt 7 gns, Carr. 7/6.
Al DIOTRINLE
EQUIPMENT
CABINETS
Size 36 x 15 x
18in. Beautiful
walnut veneer-
ed finish. Ele-
gant contem-
pory design.
Robust con-
struction.
Uncut remov-
able haseboard
Depth above
baseboard 5",

Only 12} gns.
Carr. 15/-
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AUDIOTRON HI-FI TAPE RECORDER KIT
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HouUR

Incorporating the latest Collaro Studio Tape Transcri
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux
Tape Spool. a Reel of Best Quality Tape and
attractive two-tome polychrome finish, size 144 X
individually approximately £40. [
TERMS. Deposit £2,13.9 and 1

HiGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

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

Two input sockets with assoclated controls
allow mixing of “mike’ and gram., as in A.10.
High senmsitivity. Includes 5 valves, ECCB83,
E€Cs3, EL8B4, EL84, EZ8l. High Quality sec-
tionally wound output transtormer specially
designed for Ultra Linear operation and rell-
able small condensers of current manufac-
ture: INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “Lift” and ‘‘Cut”, Frequency
response + 3 db. 30-30.000 c/s. Six negative

P.M. Speak

tor. The Audiotrine High Quality Tape

a Handsome Portable carrying Cabinet with

15 x 8tin. high, and circuit. Total cost if purchased

Performance equal to units in the £60-£80 class. S.A.E. for leaflets.

monthly payments of 44/-. Cash price if settled in 3 months.
(1)

1 gNS.
5 Carr.
2 1716

25

er, emply
latest

NLY 3
PAIRS OF
SULDERED
JOINTS
rLuUs
MAINS
SPECIAL NOTE. The Tape Decks we
supply are latest models. Where cus-
tomers alreadv have a Deck or wish to
use one of those being offered cheaply we
can supply Kit less Deck at, 1'112;161. carr.
10/-. Or deposit gns., and monthly
payments 23/9. Also if required we can
supply in leu of portable cabinet and
7 x 4in. speaker, the Equipment Cabinet
llustrated at foot of opD. page and a high
flux 8} x 5iin. speaker for 8f gns. extra.

feédback loops. Hum level 60 db. aown, ONLY

23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of pick-uRs and microphones. Comparable with the very best designs. For STAN-
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as

G
STRING BASS, GUITARS, etc.
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢/s. Output
for 3 and 15 ohms speakers. th.‘ﬁ complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 GnS carr.
(Or facrory built 51/- extra.) « 10/~
1f required louvred metal cover with 2 carrying handles can be supplied for 18/9. TER MS
ON ASSEMBLED UNITS, DEPOSIT 24/9 ano 9 monthly payments of 24/9, Send
S.AE. for illustrated leaflet detalling Ready-to-assemble Cabinets. Speaker. Micro-
phones, eto., with cash and credit terms.

BS.R. MONARDLECK TAPEDECKS, Speed 3fin. per sec. With high quality recording
heads. £8.19.8. Carr. 5/-, Cabinets to take Deck and amplifier 39/8.

R.S.C, TRANSISTORISED GRAM. AMPLIFIER. Output 1 watt. for 3 ohm speaker.

Transistors Mullard OC71, OC81D, OC81, OC81. Fitted Vol. Control with switch, Assem-
bled and tested. Suitable for any normal crystal pick-up. Only 59/9.

R.S.C. STEREO|TEN HIGH QUALITY AMPLIFIER
structions supplied. Send 8.A.E. for leafiet.

A complete set of parts for the construction of a stereo-
Full constructional detalls and price 1ist 2/6. Carr. 10/-.

Bass and Treble Controi glve equal variation of “lilt"
and “out”. Provision i made for use .as straigh

{monanral) 10-watt amplifier. Valve line-up ECC83,
ECC83, EL84, EL84, EZ81, Outputsfor 2-3 ohm speakers.

Point-to-Point wiring diagrams and in- 8 GnS
.

NI-Fi CRYSTAL PICK-UpP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard. B.S.R. and Collaro. 19/8.
Acos Stereo-Monaural 49/9, Ronette.
Stereo-Monaural 59/6. B.S.R. Stereo 38/8
BRRADMATIC RECORDING HEADS,
High Impedance Record/Playback 22/-,
Low Impedance Erase. 12/6.

PICK-UP ARMS, Complete and with

latest Acos/ht-fi Turnover Cartridge 29/11. |

CRYSTAL MICROPHONES. Hand t¥
NP110 14/9, R.T.C. 18/9, Acos Mic 40 25/8,
Acos Mic 45 29/9, Stick type Acos 38-1
3979, BM3 with neck band and heavy table
stand 59/8. Lapel type 35/8.

COLLARO
Player Unit and Crystal Pick-up with hi-f
Turnover head. Only £3.19.6. .
COLLARO CONQUEST
AUTO-CITANGER,
Studio pick-up. Latest model. For
200-250 v. A.C. mains. £6.19.8. Carr. 5/6.

JUNIOR _4-speed Single |

4-SPEED |
with high fidelity |

COLLARO' RC_ 457 4<SPEED MIXER

AUTO-CHHANGERS, Turnover Studio
head, for 200-250 v, A.C. £7.19.6. Carr. 4/6.
B.S.R. UAIY d-sp’d AUTO-CHANGERS
with hi-fi turnover head. £6.18.8. Carr. 4/6.
ﬁuA MINIATURE 2-3 WATT GRAM

or auto-change unit. Output for 2-3 0
speaker. For 0 v. A.C. mains. Size
111 x 2+ x 2iin. Controls: Vol. and Tone
with switch. Only 58/6.

each channei (total 10 watts). Sensitivity is 50 milll-
R.S.C. BATTERY CHARG

volts, suitable for all crystal stereo heads, Ganged
VY DUTY CHARGER KIT

phonic amplifier glving 5 watts high quality output on
Kit can be assembled ready to use, 59(6 extra.

NG EQUIPMENT

Alf for A.C. Mains 200-250v. 50 &fs.
Guaranteed |2 months.

[

!

MPLIFIER., For use with any stng}:_

HEA Assembled 4-5 amps. | ASSEMBLED | BATTERY CHARGER KITS
%’c}lesighx?g “;?p%a;’:s”“,rb::n;‘;t"’r‘]‘:‘; 6/12 v. 6/12 v. 2 amps. nsisting of Mains 'Trans-
0200-230-250 _v.:  F.W. (Bridge) | Figted Ammeter and | Fitted Ammeter | former. FW, Bridge, Metall
Selenium _ Rectifier: ~Ammete ThiraBih | Ohasee . ‘rate | Bnd se)ecsor || [RaglicE etk vOr :"ggli‘?gl
Variable _ Charge Rate_ Selector gelsctor. Also . selactor | PLUS for 6 v. or | Q80 sanels. Heavy Duty
Panels, Plugs, Fuses, Fuseholder plug for 6 v. or 12 v. v. Louvred | @O o b Carr. 3/6 extrh
and circult, 59/9. Carr, 4/6. charging. Louvred steei | Wetal case fin | oo PR S e 219
CHARGER KIT, 12v. 14 AMP or case with stoved biue | l3hed attragtive | Wl o) uo" ich Ammeter 28/9
2¢v.7amp. Consisting of maing trans hammer finished. Fused | Remmer olue | 'y "5 %nps 19/9
200-230-250 v. F.W. (Bridge) selenium and ready for use §g [Q ised, ready o | 6v.or 12v.2amps ... ... . 25/9
Rectifier. F Ammeter, Fuses., Vari- with mains and | use with mains | 6v.or 12 v. 2 amos. inoiu- !
able Resistor and Circuit. Only output leads. Carr. 5/- | 8ndoutput ‘eads | 0o G 'y imater. .. 35/9
8 gns. Carr. 15/-. Please state if 12 V. Terms: Deposit 13/3 and | 4§ [9 CaLf | gv.or12v. damps . . .45/9°
or 24 v. kit required : 5 monthly payments 13/3. 3916y or i2 v. 4 amps. with
: 3 612 v. 3a., all {acilities | 6/I12v.1amp.27/9 | Ammeter and variable charge
SOLDERING IRONS. 200-250 v, 30 | 25.bove. Only 50/9, carr, 519, Gesapeter, 18%e 518CtOT ...\ ..-.- ... DD
watts. First quality. For Radio | ASSEMBLED 12V. 10 Amp with variable charge rate adjust- CUARGER AMMETERS'
work, 19/9. Spare elements and bits | Mment, ammeter and strong louvred, stove enamelled case. | 0-1.5 a., a., 0-4 a. 07 &,

available.

Ready for use. Only 7 gns. Carr. 10/- or in Kit Form 5 =zus.

0-25 a., 0-60 a.. 8/9.

FULLY )
GUARANTEED

R.S.C. MAINS TRANSFORMERS

MIDGUIT MAINS Primaries 200-250 v
50 /8. 250 v. 60 mA. 6.3 v. 2: .19

0-9-15 v. 1} &. 12/9: 0-9-15 v. 2a, 14/9: 0-8-15
v. 3 a., 16/9: 0-9-15 v. b a,, 19/9; 0-8-16 ¥.
8 a., 23/9; 0-9-15 v. 8 a., 28/8. -
AUTO (Step up/Step down) TRANS,
-230/250 v. 50-80 watts. 13/8.
250 watts. 39/9: 150 watts. 27/9. .
MICROPHONE TRANSFORMERS
20 : 1 high grade, clamped. 8/9; 120 : 1

Interieaved and Impregnated. Prim- FULLY SHROUDED (continued)—
aries 200-230-2350 v. 30 ¢/fs. Screened 495-0-425v. X0mA., 6.3v. 4a, C.T. 5v. 3a 55/~
TOP SHROUDED DROFP TIHROUGH 425-0-425v. 200mA, 6,3v. 4a, C.T.. 6.3v.
250-0-250v, 70mA. 6.3v. 2a, 0-5-6.3v. 2a 17/9 4a, C.T..5v. 3a .. -4 s .. 59/9
350-0-350v. 80mA, 6.3v. 2a,5v.2a ., 18/9 450-0-450v. 250mA, 6.3v. 4a, C.T, 6v. 3a 89/9
250-0-250v. 100mA, 6.3v. 2a, 6.3v. 1a .. 21/9 OUTPUT TRANSFORMERS
250-0-250v. 100mA, 6.3v, 3.5a, C.T. .. 18/9 | Mideet Battery Pentode 66 : 1 for
250-0-250v. 100m A, 6.3v, 4a, 0-5-6.3v.3a 25/9 354, etc. .. as ) -0 .. 4/8
300-0-300v, 130mA. 6.3v. 4a, 6.3v. 1a. for Small Pentode. 50000 t03Q .. .. 4/8
Mullard 510 Amplifler. . 4 .. 29/9 Small Pentode 7/8,0000 to 30 4/8
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 5,0009 to 30 o BI9
350-0-350v. 100mA., 6.3v. 48, 0-5-6.3v. 3a £6/9 | Standard Pentode 7.0000 to3a .. /9
350-0-350v. 150mA, 8.3v. 4a, 0-5-6.3v. 3a 29/9 10,0000 to 30 " o) - .. b9
425-0-425v. 200m A, 6.3v 4a, 5v. 3a ~ Push-Pull 8 watts, EL84, or V6 to
FULLY SHROUDED UPRIGHT 3Q or matched to 150 . ,. 99
230-0-250v. 60mA, 6.3v, 2a, 0-5-6.3v. 2a, Push-Pull 10-12 watts to match 6V6
Mideget type 24-3-3in. .. . 17/11 or EL84 to 3-5-8or 180 .. 13 i
250-0-250v. 100mA, 6.3v. 4a, -5-6.3v. 3a 27/9 Following types for 3 and 150 speakers:
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 27/11 Push-Puli 10-{’2 watts 6V6or EL84 .. 18/9
300-0-300v. 130mA. 6.3v, 4a, C.T. 6.3v. Push-Pull 15-18 watts, 6.6, KT66 .. 22/9
l1a, for Mullard Amplifier .. ¥ 3%9 Push-Pull Mullard 510 Ultra Linear.. 28/9
350-0-350v. 10nmA, 8.3v. 4a. 5v. 3a 27/11 Push-Pull 20w ,  sectionally
850-0-350v. 150mA., 6.3v. 4a. bv. 3a . 36/9 wound, 6L6. KT66. EL34, etc. .. 49/9

Potted. Mu-imetal screened. 9/9.

250-0-250 v. 60 MA, 8.3 v, 28 .. 12/11°
Both above size 2i x 2i x 2¢ins.
FILAMENT TRANSFORMERS i
All with 200-250 v. 50 c/s. primaries 6.3 ¥.
1.5a, 5/9: 6.3 v. 2a. 7/6; 0-4-6.3 v. 2a, 7/9:
12v.1a, 7/11: 6.3 v. 3 a, 8/11; 6.3 v. 6 a.]
17/8: 12 v, 1.5 a. twice. 17/6. 1
SMOOTHING CHOKES

150 mA, 7-10 H H 250 ohms s . ‘11191
100 mA, 10 H 200 ohms .. ..' 819
80 mA, 10 H30ohms .. .. .. 5]
60 mA, 10 H 400 ohms .. b .4/
CHAHRGER TRANSFORMERS =]
All with 200-230-250 v. 50 c¢/s Primaries:1
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“'FiOAMER 7" (5 Wavebands)

Y% (7 Transistor plus 2 Diode designs)
% Med/Long Waves, Trawler Band and 2 S.W. to approx. |7 metras.

PERFORMANCE WILL AMAZE YOU! ]

Y Rich-toned 5in. Speaker.

Y Sockets for car radio use.

Y Telescopic aerial for S. Waves.

Y FERRITE ROD AERIAL FOR M/L.

Y Full After Sales Service.

Y Air spaced gauged Tuning Condenser.

Total cost
of parts

P.P. 516,

£7.9.6

Y Push-Pull output for room-filling volume.
J% Two tone Cabinet with gilt trim.
Y Case size 12 x 8% x 34in.

' \.\\\%T._ﬂlur.c'

it
s

kit
L1 r

% -Uses latest Mullard Transistors.

Y Parts price list and data 3/-.

THE SUPER SEVEN

Y% % (7 Transistors plus 2 Diodes)

Y% 2 R.F. STAGES.

Y% Mullard and Surface Bar- {'-
rier Transistors.

Y% Coverage of Medium,
Lonz Waves, Trawler
Band. o

% Use as domestic radio,
car radio or fit with strap
for carry-about.

Y No aerial required.

Y 3-inch speaker but will
drive a.larger .speaker.

J 400 milliwatts output stage.

o £5 I 9 6 SIZE: 7} x 54 x l}in.
May be’built for ° ® & plus 376 post, etc.
PARTS PRICE LIST AND EASY BUILD PLANS 2/-

NEW TRANSONA-6
% (6 Transistors, plus 2 Diodes)

% M/L&T.BAND

400 Mw Myliard push-pull
output Transistors, Power-
ful magnet 3in. high grade
speaker. Push-pull trans-
formers. This is a top
performing receiver.
Many stations listed
in one evening including.
Luxembourgz loud and
clear. A pleasure to listen
to. FERRITE ROD
AERIAL. All parts sold
separately, including pale
blue gleaming polystyrenz
case  with duo-difusion
grilles in red. Uses 9
volt battery. Sockets for
car aerial, . =

Total building cost £4, 19,6 P.P. 31-. Size 6} x 44 x I4in.

MAgreeably surprised with Trawler Band reception. Luxembourg
as loud as local. Your easy build diagram helped a fot . . . my first
attempt.""—H. S., Penzance, Cornwall (poor reception area).
PARTS PRICE LIST AND EASY LU!LD FLANS |6

All components used in our receivers may be purchased
- separately if desired.

AFTER SALES SERVICE

27 HARPUR STREET, BEDFORD

Phone: 2367
Closed | p.m. Sat. Opp. Co-op.

BEGINNERS POCKET 5

(MW/LW and TRAWLER BAND) (7 Stages)
(5 Transistors, plus 2 Diodes)

Designed round supersensitive
FERRITE ROD AERIAL and 3in.
moving coil speaker. Attractive
case in black with speaker grille in
red. On test Home, Light, Radio
Luxembourg and many Continental
stations were received. Miniaturs
earpiece free. Alternate larger case
6% x 4% x | jin. for easier assembly.

Total cost of all parts £2. I 9.6 P.P. 3/-
EASY BUILD PLANS AND PARTS PRICE LIST 16

S

‘“THE MELODY 6"

Y Ferrite rod aerial.

J 6 new type transistors
and top quality come
ponents. Attractive case
in blue and red and
carrying strap  wita
gold trim.

Y 3in. Speaker.

J MW./LW.

% No aerial required
£3.19.6

P.P. 3/-
Price list and plans, 2/-,

e

B

“ROAMER-6"

FUSH-PULL OQUTPU ¢

5 Wavebands
(M/L, T.B. and
2 5.W.)

Uses 6 top grade
transistors plus 2
diodes. 3in. Speak-

er. Ferrite rod
aerial for sensiti-
vity. Telescopic
aerial for short
waves. Handsome |

case with gilt fit~
tings size 64 x 4}
x  l4in. approx.

Listen to stations
half a world away.

£6.9.6 Fost &. Packing 3/-

Plans, Parts price list 3/-.

Total cost of parts
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HARVERSON’S F.M. TUNER Mk.l

® FM
tuning
head Dby
tamous
maker,
® Guar-
anteed
non-drirt,
Per-
meability
tuning,
[ ] Fre-
quency coverage $5-
100 Mc/s. @ OASL 2
balanced diode output. @ Two |.F, etAges and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. gilase). @ Belf powered, using &
good quality mains transformer and valve rectifier,
® Valves used ECC85, two EFS80s, and EZ80
¢rectifier). @ Fully drilled chaesie. @ SNize of
completed tuner ¥ x 6 x 5jin. @ Ali parts add
separatelv. £5.19.8, plus ¥8/6 P.P. and ins,
Circuit diagram &nd ilustrations 1/8 post free.
Mark I1 Version as above but complete with
magic eye, front panel and racketa £6.12.8.
P, & P. 816,
Mark II1 Vorsion as Mark 1 but with output stage
(ECL82) and tore control. £7.7.0. P. & P. 8/6.
Handsome Metal Cabinets. Choice of Grey, Black
or Qreen. To fit Mark 1, 26/-, P. & P, 2/6. To
fit Mark 11,17/8, P. & P. 2/8. :

6 TRANSISTOR AND
DI!ODE SUPERHET

A firet-class 2 waveband
transistor superbet in kit
form. @ Printed circuit
papel (size 83 x 2¢in) @ 3
pre-aligned. 1.F, transformers.
High-gain Ferrite rod
acrial. @ Flrst-grade G.E.C,
transistors, @ Car aerlal
winding. @ Push-pull out-
put. @ Al parts supplied
witb simple instructions,

All parts zold separately

ONLY £4.5.0 %5 ™

2/6

2}in, 35 ohms speaker, 10/8;
3}in. 35 ohms epeaker, la/e;
35 ohms 5ln. P.M., 18/8;
x 4in, 35 ohms spenker,
81/- P. & P. 1/8 per speaker.

Portable CABINET
8ize approx. 8¢ x 6 x 3iin.
8uitable for above using 3jin
speaker, £5/-. P. & P, 2/

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

8 I.F. tranaformers, one oscillator coil, one driver
transtormer and wound Ferrite serial (med., long
and aerial coupling), 28/8 complete, post 1/-
8 trapsistor printed circuit. board to match. 8/8.
post 9d. Circuit diagram 1/8 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quality record player amplifier. This
amplifier (which s used in a 29 an. record player)
employs EOC83, EL&4, RZ80 valvea. Bass, treble
and volume. Ovnjoff controls.
PRICE 6976 P. & P. 316
DITTO. Mounted on board with output trans.
former and &4in. speaker,
Complete at 89’6 P. & P. 416

TRANSISTORS
GET15 (Matched Pmr) 15/-
ocit .. .. B[ AloL 6/8
ocCrz . .. 8- XA103 .. 88
078 8/~ Vis/10p .. 12/8
Bet of Mulhrd 6 transistors 26/-, Set of G.E.C.

1,874: 2873; 3, 81 or GET114, 20/-. All Post Free.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished moBaural
amplifier with an output of 14 watte
from 2 EL84s in push-puli, Buper
reproduction of both music and
specch, with negliible bum,
Heparate inputs for wike and gram
allow records and announcements
to follow each other. Fully
shrowded nltra output transformer
t0 match 3-13 speaker and 2 inde-
pendent voluive controls, and
separate bass and treble controis
are provided yiving good liit and
¢ut. Valve line-up 2 ELBis,
ECC83, EF86 and EZ80 rectifier.
simple lnnrucuon booklet 1/6.
{Free with parts.)
All parts sold separately.

Bargain Offer

+ 4 watts per channei.
¥ Tull tone and volume
controls,
+ Complete with
sockets, etc.
89/6
P. & P. 2/8.

AMPLIFIER ON PRINTED CIRCUIT

'Two valve. UY83, ULS4

O.P. traps., usc with 80 volt

tap off motor. 89/6.

P.P. 2/t on above. Dropper

res, for filaments it required.

2/8.

B.S.R. AUTO UNITS

160 v. Sunitable for use with

above, (3lightly soiled.) £6.5.0.
. & P 5

LARGE CABINET Suitable for above two items, Complete

with 3 ohm epeaker. £3.9.8. Carr. 5/-.

Superior CABINET similar to ahove to take 8 x 5in. speaker, with

motor board, will accommodate BSR UAl4 or UALG. £3.9.8. Car. 5/6.

Ypeaker 15/- extra. P, & P. 1/6 oxtra.

RECORDING TAPE
P.V.C. base, full fregnency
L.P, tape. 7in., 1800it. (nor-
mally 50/-) 27/6; 6iin.,
1,200ft. (normally 35/-), 18/9,

BRAND NE
3 OHM LOUDSPEAKERS

2¢in. 12/6: 5in. 12/6; 63in. 15/=; 10in. 21/-
12in, 27/6. Goodmans 3in. tweeter
E.M.I. .Hln tweeter .
Goodmans 10in, x #in.

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker.
Brand pew and unused.
Complete with POC84 and
PCF80 valves. 34-38 Mc/s
LF. Biscults for Channels
1 to 5 and 8 and 9, Circuit

diagram supplied.
ONLY 25/- each, P.P. 2/6.-

F.M. TUNER
HEAD

A permeability tuned tuner

head by a famous mxker,\
supplied without valve
(ECC85) and drum and’
spindle, 18/6, plus 1/9 P. &
P. Valve 8/6 extra. Drum!
and epindle 3/6 extra.

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

offer these at 69/8. P.
P_ 46,

el

A

p ]

o AT

&)

Heavy 8}in. metal tum"

table. Low flutter per-

formance 200/250V shaded
motor with tap at 45V for,
amplifier valve filament if

E.M.I, 13}in. x 8}in. high flux
Rola Celestion appros. 9in. x 6in,
middle register apeaker

Also 15 obm 12in., 30/-
P. & P. 1/6 per speaker,

4-SPEED PLAYER UNIT £10.10.0, yilus 58 carr. and ins.
ARG

REAINIS RECORD PLAYER
SINGLE PLAYERS AMPLIFIER
TU/12, £3.15.0. Carriage 3/6. 2 watt outpnt. Ready bnilt
AUTO CHANGERS with valves and 6}in. speaker,
B.8.R. UAl4, £619.6, Latest B.S.R.|tone and volume controls,
UAIL6, £7.19.6, Latest Garrard “Auto. | Mounted on panel 13 x 7}in.
S8lim’* £7.15.0. Carr, 5/- on each. 75/- P, & P. 2/,

SPECIAL OFFERS!

CARBON MIKE INSERTS. Brand new. 2}in. dia., 5/-, P, & P. 9d.
GORLER P.M. TUNER HEAOS. 10.7 Mc/s LF., 15/-, plus 1/8. P. & P.
(ECC85 valve 8/6 extra),

ELECTROSTATIC H.F. TWEETERS. Type L.8.H, 75. Size 3 x 3in., 2/8.
each, plus 9d, P. & P.

MIDGET 2 GANG CONDENSERS, Capacity 195 and 100 pF. Polystyrene
case with built in trimmers, Size § x § x in. Not used but removed from
P/C Boards. Two for 8/-, Plus 1/-. ¥. & P.

ACOS CRYSTAL MIKES. Hi-imp., Stick type, 25/-, P. & P. 1/6.
TRANSISTOR ORIVER and O/P TRANSFORMERS. (Tapped 3 ohma
and 15 ohms outvut), pluu 4 suitable Transistors giving approx. 1 watt
outpnt, 36/, I*.

MAINS TRANSFORMERS Tapped Primary. } wave or Bridge Recmﬂer
Secondary 250 v, at 75 mA 6,3 volts at 2 amps, 7/6 each. P, 3/-.
3/ PUSHI-/BUTTON TRANSISTOR SWITCH. D.F.—D.T. Each Swnu:h
5/6 and 1/- B3

P. & P. 1)+ per spoci. idesi re‘:’i‘"’d‘ Turnover LP/78
for 2 or 4 track recorder. .

TAPE DECKS

B.S.R. Monardeck TRANSISTOR
({Blnglle umeg) |3nn. perbai»‘c-. PERSONAL
simple coontrol. uses n.
spoois, £6,15.0, plus 5/6 carr. RADIOS :
and Ins. (Tapes extra on both). | Complete  with Ieutheg
COLLARO STUDIO DECK case, personai earphon

. . | and PP3 battery. - Wil

receive Luxembourg
loud and clear. ?w‘
SIX TRANSISTOR TYPR
Bize 4 x 2} x liIIL
£5.9.8.
EIGHT TRANSISTOB

ot el 7

Bize 4{ X ‘)l x liln.
Both plus P. 2/

LOUDSPEAKER
SILKS
54in. wide '
Heavily woven in ivory and
gold, Originally 85/~ pel

PRPCRI

Rexine. Dark Grey on
Oatmeal fabrics for cabine!
coveting, 54in. wide, 13/l
per yard length. P. & P. 1/6,

BARGAIN OFFER!
TELEFUNKEN HI-F1 STEREO AMPLIFIER.

instructions.

£5.|9.6 Carr. 3/-.
Also Model 882

control. £6.19.6, tarr. 5/~

110/2560 v.
A.C. input. b watt undistorted output (10 watts nominal)
Size 12 x 0 x 2in. Welght 9 lb, Complete with spec. and

Similar epecification but with balance

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19, CHErrywood 3985/q

Open all day Saturday.

A few minutes from South Wimbledon Tube Station.

ders charged extra.

Early closing Wed., | p.m.

Please write clearly}

Please Note: P. & P, charges quoted apply to U.K. only. P. & P. on oversess
ory
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Complete FM (V.H.F.) AM
RADIO FOR £11.11.0

(carr, paid)
Brand new set, in superb walnut cabinet
(eize 19 x 8} x 144in, high). Covering
80-100 Mc/s. 16-49 M. and 200-500 M,
Mains trans, 200-250 v. with 2 tappings.
Ferrite rod aerial for A.M. Controls:
volume onfoff, tone tuning, wichange,
Gram and ext. speaker position provided
Valves 12AT7, 12AHS, 4BJ6, EABCSO,
6BW6 and metal rectitier, Fully guaran-
teed. Today's Value, £20,

TAPE—TOP QUALITY BOXED—GUARANTEED, 4in.—600ft., 12/8;
5in.—1200{t., 80/-; 53in.—900ft., 15/-; 1200it.. 17/8; 1800ft., 85/-; Tin,—
120(;1'4., 17/8; 18001t., 26/6; 2400ft., 46/~ (all plus 1/ post, 6 or more post
tree).

THE “MILAN"
6-TRANSISTOR AND
DIODE PORTABLE
COMPLETE KIT FOR ONLY

. . o (post 3/6)

500mW  push-pull output. Ferrite
aerial. Car aerial eocket and coil.” M.W.
and L.W., full coverage. Operates on two 4.5v. cells. Printed
circujt board 8} x 2tin. Al holes driited and component positions marked.
1natructions 2/8 for 16 p. (refunded on ‘purchase oi kit), Size 9 x 37 x 7in,
8 x 2%in. P.M. high quality speaker. Attractive Vynair covered cabinet,
two tone.. Two batteries 5/8 the pair (Bver Ready 126). Mullard transis-
tors OC44, 2 x OC45, OCE1D, and 2 x OCNL. Top grade Wesmouth
Radio coils and transformers. Ali service if reyuired 17/6 (inc,

post). Write for list oi prices. All parts supplied separately. Built in
two hours.

BUILD YOUR OWN RECORD PLAYER
. Price £11 carr. paid

Fuily buiit 2-valve amplifier
 B.8.R, 4-3p. autochanger, case 17 x 15 x 8jin. Assembled in 15 mina,
8imilar cabinet for tape recorder with plain board only £3, carr. paid.
* Attractive colours,
3-valve ambplifier 15/- extra

AUTOMATIC RECORD CHANGERS—LATEST MODELS. 4 SPEED
'CRYSTAL CARTRIDGE, All 5/- extra carr. B.S.R. UAl4, £6.10,0.
Garrard Slimliné, Mono £7. Stereo, £,.5.0. Motor Board for UAS, UA20,
UAL4, Slimline, 5/- (post 1/6) or 3/6 post paid when purchased with
Autochanger.

TELEFUNKEN STEREO AMPLIFIERS. 2 ECL82—2 x 2§ watts, 12 x
9 x 2in. piano keys, £7, post paid. Complete with power.

SELF-POWERED VHF TUNER CHASSIS
Covering 88-95 Mc/s. Mullard permea-
ability Tuner. Dims. 10} x 4} x 5in, hich
ECCS85 and 3—EF91 and 2 diodes. Metal
Rectifier, Mains transiormer. Fuily wired
and tested. Only £7.7.0 (carr. paid).
8ome tarnished chassis otherwise O.K.
£6.6.0.

Vynair Cabinet inciuded. Room dipole 12/6. 1'eeder, 84, yd.

BRAND NEW AM/FM (V.H.F.) RADIOGRAM

CHASSIS AT £12.12.0 (Carriage Paid)

A.C. ONLY. Chassis size 15 x 6} x 3}in. nigh. New manufacture. Dial
144 x 4in, in 2 colours. predo:ninadtily wold.

Pick-up, Ext. Speaker, Ae., E., and Dipoie Sockets. Five push huttons—
OFF, LW, M.W,, F.M. and Gram. Aligned and tested, O.P. Transformer,
Tone Control. 1000-1900 M.; 200-500 M.; 88-98 Mc/s. Valves EZ80 rect.;
ECHRI, EFs®, EABCK0, kLR4, ECC85.

8peaker and (abinet to Hit chassis (table model). 47/8 (post 4/-).

9 x fin. ELLIPTICAL SPEAKER, 20/-, to purchasers of this chassls.
TERMS: (Chassis) £3.10.0 down and 5unonthly payments of £2,

Cheap Room Dipole for V.H.F., 12/6. Feeder 6d. sd. Circuit diagram 2/8.

“SCALA” 6-TRANSISTOR and DIODE KIT
FANTASTIC VALUVE

‘60500 (Post 3/

All Brand New Parts—attractive cabinet
.~—choice of 6 colours: »} x 2 x 5}in. high,
Ferrite aerial, printed circuit, good
styling, 3}in. speaker, fully tunable L.W.
and M.W, 400 M.W. push-pull output.
Al parts  supplied separately. Write
for Price List. Construction Book and
Circuit, 2/8 (refunded when kit purchased).
Or fully built at £7,10.6 (hattery 2/6).

TABLE MODEL
TRANSISTOR SET
£7.14.0 (carr. paid)

6 trangistors and diode, 5in. speaker,
superhet circuit, Cabinet 13 x 7§ x
44in., battery tncluded. Fully tunable
L.W. and M.W. Polished walnut
front. Cabinet 13 x 7§ x 4in,

SUPERIOR GRAMOPHONE AMPLIFIER

Valves UY83, UFx0 and UL34. Maing trans, 200-240 a.c. Covered
baffle 13} x 74in. (6}in. speaker) or 11 x 7}in. (S x § speaker). 3 front
controls bass, treble, on-o.4/vol. 74/~ (post 4/-) either type. Rexine calinet
to fit, with carrying handle, and lid (detachable) 14in, or 12 x 8§ x Sin.,
18/- extra.

PUSH-PULL
AMPLIFIER £5.5.0

(5/- Carr.)

Brand new 200-240 A.C. mainsg,
Basg, treble apd vol. controls.
With valves EZ80, ECUR2 and
2-EL84 giving full 8 w. Chasris.
12 x 3} x 3}in. With o.p. trans,
for 2-3 ohm speaker. Front panel
(normally screwed to chassis) may be.removed and used as “fiying panei”
Btereo version 2 x 4 w, same price.

TAPE RECORDER AMPLIFIER

Type TR1. Fully buiit, high gain, low
noise, printed circuit. Attractive grey
and -goid front panel I8 x 3in.
Height, 51in. overall. Front to back
54in. Vol and on/off tone. Mike,
radic and ext. speaker jacks. Valves
FCUR3  EGLS2, EZ%0. Maius trans.
Ready to volt to R.8.R. Deck. Coru-
plete with switch water wired. Our
Price ONLY £515,0 (6/- Packing
and Carr.). Also available for Collaro
Deck at 5/- extra.

Transistor Set Battery Eliminator. Converts your 6 transistor receiver
to ma!na operation. With dex lead and battery charging attachment.
For Miniature Sets, size 13 x 1 x §in. Price 18/6. For Larger Sets, 3 x 1§
x §in. Price 24/86.

-TRANSISTOR COMPONENTS

M.W, and L.W. ferrite rod aerial, with car coupling coir. For 208pF con-
denser. 8/-; Osc. coil: ist, 2nd and ard I.F.'s. all 5/8 ea.: {rriver trans.. 716;

min. 64mF 10v; 10mF .16v; 30mF 6v; all 1/9 ea; Tuning cond. 208mF
4 176pF 8/8; post 9d. on ali orders.

GRAMOPHONE AMPLIFIER. With 5in. SPEAKER Bafde 124 x sin.
ECL82 and Rectiner, fone and Volume. Un/off switch. Useful for Stereo,
8%1- (post, 4/-).

5 WATT AMPLIFIER
Our price ONLY 58/- (post 4/-); N} W MANUFAUCTURF; valves EF91 and
ELB4 with metal rectifier: 6 x 4 x 1%in. high (5in. over EL84). Maine trans.
and o.p. with vol. and tone controls; on-olf: co-ax 1nput.

COLLARO STUDIO TAPE TRANSCRIPTOR, 8 MOTORS, 3 SPEED.
1i, 31 and 7§ L.P.8. Push buttons, £10.7.8 (10/- carr.) inc. spool.

BATTERY ELIMINATOR
For 4 Low Consumiption Valvee (96 range) 90v. 15 mA and l.4v. 125mA,
45/- (2/6 post). 200-230v. A.C. Also for 250mA, 1.4v. and 90v. 15mA at
sarue price. Two separate units to repiace existing batteries.

BATTERY RADIO
Valves DK94, DF96, DAF9S, DL9Y6. Two sShort Wavebands 18 to 40 M
and 25 to 75 M. Size 10 x 4} x 5in. £4...8, carr. paid. M.W. and 8.W.,
£4.11.0 carr. paid.

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH.

Terms Availadle on Items over £5, Send 6d. (stamps will do) for 20-page
illustrated catalogue. Delivered by return. C.0.D. 2/- extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

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

(Farnborough 3371) and at 247 New Road, Copnor, Portsmouth.
FARNBOROUGH CLOSED SATS.—PORTSMOUTH wEDS.

=
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Radio - Television - Electronics

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

Fo ...Your Career...Your Own Business...An Absorbing Hobby

Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional methox
using specially designed equipment on a *‘do-it-yourself”’ basis. }
You tearn by building actual equipment with the big kits'of components which we send you. You advance bi
simplesteps, performinga whole series of interestingand instructive experiments—w ithno complicated mathematics
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical an
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—fl

RADIOSTRI

é

| To RADIOSTRUCTO.R (Dept. G82) } I
I READING, BERKS. - ;

I Please send brochure, without obligation, to:
| i b Il | !
LEADS THE WORLD. o 9

N : H,
. 505 et 24l : T I Address
» 3 ST T Lt TECEN R LA 3/63
: | ‘

IN ELECTRONIGS TRA | wovock carmacs riease |
¢ " 2 § (We do not employ representatives) H
| PORRIREOE. g oy U
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¥ RADIO-AMATEUR GEAR

4 EDUCATIONAL KITS

¢

N can build any of our
"

&

is necessary.
you step-by-step.
6W STEREQO AMPLIFIER.

Model $-33. 3 w/chl. Inputs for

radio-tape and gram., Stcreo/

[ 5.33 Mono ganged controls. Sensiti-
. vity 200 mV. ... o £13.75

NEW ! SW HI-FI MONO AMPLIFIER. Model MA.5.

A low-priced amplifier based on the $-33. reuit

| Printed ci
construction . ses .es

£10.19.6

PRACTICAL WIRELESS

March, 1963

-
TEST INSTRUMENTS
HI-FI EQUIPMENT

We guarantee that NO electronic or soldering experience
Our simple, well illustrated manual guides

With the simple English of our instruction manual, anyone
money!

models—and save

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning Unit
(FMT-4U) with 10.7 Mc's I.F. out-
put (£2.15.0.inc. P.T.)|.F. amplfiar

(FMA-4U) complete with cabinet M. NE
and vaives (£12.6.0). Total £15.1.0. Rb vl W .
NEW ! 6W DE LUXZ AMPLIFIER. Model S$-23H

An inexpensive Stereo-Mono amplifier, with hizh sensitivity,
suitable for Decca Deram cartridge .. £15.17.

TAPE RECORDING/PLAYBACK AMPLIFIER. Stereo  5in. OSCILLOSCOPE. Model O-12U. Wideband amplifiers
(TA-IS) £24.10.0) Monaural (TA-IM) ... o £19.2.6 essential for TV servicing, F.M. aliznment, etc. T/B covers
¢STEREO CONTROL UNIT. USC-l. Luxury mode - 10 ¢/s-500 ke/s in S ranges ... ... £38.1C.0
with inputs to suit any pick-up or tuner ... .. £19.10.0 . y EII-FId l1sw STEREO/ AMPLIFIER. Mogel §-99.
anged controls. Sterco/Mono gram., radio and tape re-
! SINGLE SIDE Br;ﬁ;‘?eAu:::iPIghR'mrgs‘:dil SB;',.':};_ ~$ corder inputs. P/B selection ... £27.19.5
- micters. Less than 3W RF. inpuz M ¢ o ., HI-FI SPEAKER SYSTEM. Model
¥ 3 power required for I10W output. . xmn, SSU-l Ducted port bass reflex cabinet
4 Operation on 80, 40, 20 IS5 and |Om §ECy d “in the white". Two speakers, Legs 14/6
5 bands on USB, LSB, or DSB. t-12U extra. Bookcase model £10.17.6

¥

¥

£39.5.0

b SB-10U Usc.| TA-IS

AM'FM Tuner

S-99

SSU-1

SIND FOR FREE CATALOGUE—OVER 50 MODELS T0 CHOOSE FROM

THE “MOHICAN” GENERAL COVER-
AGE RECEIVER. Model GC-IU. Fully
Transistorised.  Including 4 piezo-electric
transfilters.  Excellent portable or general
purpose receiver for the amateur and short-
wave listener, . .. £39.17.6

HI-FI AM/FM TUNER. Tuning range: FM 88-
108 Mcfs, AM 16-50, 200-550, 900-2,000 m.
Tuning heart (£4.13.6 inz. P.T.) and I.F. amplifier
(£20.13.0). Printed circuit board. Total £25.6.6

RECORD PLAYERS & DO-IT-YOURSELF
ACCESSORIES also available.

Two short bands, trawler and medium £19.17.6

/HI-FI EQUIPMENT CABINETS. Large range, in kit form
Qor assembled and finished, available to meet various needs.
Details on request from £6.19.6 to £29.8.0

' PORTABLE SERVICE OSCILLOSCOPE. Model OS-l.
Compact portable scope, ideal for servicing and general work.
Printed crct. Case 73 x 44 x |2%in. long. We. only 104Ib. £19.19.0

AMATEUR TRANSMITTER.
Model DX-40U. Self-contained.
€C-10 m. Power input 75 w. CW.,
60 w. peak, C.C. phone. Output
40 w. to aerial. Provision for
V.F.O. .. ... £33.19.0

GC-lU
SHORTWAVE TRANSISTOR PORTABLE. Model RSW-|

COTSWOLD HI-FI SPEAKER SYSTEM:
Acoustically designed enclosure “'in the white’
6 x 23 x I5fin. 12in. bass speaker with 2in.
speech coil, eliiptical middle speaker, 2in. pres-
sure unit. Covers the full freq. range of 30-
20,000 cfs, complete with cross-over unit,
level control, etc. 0o £23.4.0

COTSWOLD MFS SYSTEM. For the smallfer
room. Measures 36in. high x 164 x |4in. deep.
Almost identical performance with standard
Cotswold o £23.4.6

6 TRANSISTOR PORTABLE.
I.F. transformers, Printed circuit, 7 x 4in. high flux speaker.
Real hide case 2.11.0
VALVE VOLTMETER. Model VIA, Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk to pk. Res0.1Q2- 1,000MQ.
£13.18.6
AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/5-100 ke/s, switch selected. Distortion less than 0°1%. 10v,
sine ware output metered in volts and dB’s. e .. £21.9.6

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

£74.19.0

Model UXR-I. Prealigned

Money Saving ‘PACKAGED DEALS’ of
Complete Stereo Equipment from £45-13-0

O X-10uU

- i
Please send me FREE CATALOGUE (Yes/Noj...... 1

v el

JiEoll details of model(s) I
I 1
II l
-I“NAME I
-} ADDRESS l
‘l PW3 I

-4

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

DAYSTROM LTD.

Dept. P.W.3, GLOUCESTER, ENGLAND
A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS
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George Newnes Ltd., Tower House,
Southampton Street, W.C.2.
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Newnes

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London,

Registered at the G.P.O. for trans-
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including postage for one year
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rticles of a practical nature. Such
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of the paper only, and shouid contain
e name and address of the sender.
Whilst the Editor does not hoid himsel
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Editor,
George Newnes, Ltd., 4
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esigns of wireless apparatus and
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Changing Pattern

ROM time to time we hear the opinion expressed that radio
construction is a dying art, that the modern enthusiast is
more an assembler than an experimenter, that the profusion

of easily obtainable components and sub-assemblies makes
things too easy, that—in short—Fing’s ain’t what they used to be!

Well, of course, they are not. They never were! But we see
the reasoning behind this sort of argument. In the early days, a
great deal of ingenuity was necessary in order to build anything at
all. The professionals knew very little more than some amateurs
—often less! Parts were scarce, and so was money. In fact
many constructors had to make some of their own components,
either through financial or practical necessity.

As interest grew and the numbers of amateur enthusiasts
increased, so did the quantity and range of components available.
During the 30’s, amateur radio was a rapidly developing markét
and manufacturers did their best to meet the demands. Howevet,
most enthusiasts of that time were still mainly experimenfets
since they usually designed their own equipment or. modified
published designs to suit their own personal requirements. FAN

But in the immediate post-war ‘yeats, vast quantities of:%vdr
surplus equipment flooded the market. While much of this could
be stripped down to obtain a wealth of components at almost
““give away” prices, some of it was, with slight modification,
ready for use as workable items. .

This claim the cynics, was the death knoll of true amatéyr
radio construction. For perhaps the first time, amateur trans-
mitting stations, for example, went on the air using not only
ready-built receivers and transmitters but also using profession-
ally built accessories such as frequency meters.

In terms of convenience and economy, converted surplus
equipment was a wonderful opportunity. But on the other hand
it provided the temptation to take the easy way-out. The trend
has continued and many amateur transmitters could more aptly
be called operators than experimenters. o

Although there have always been Kkits, the radio constructdr
of today has “never had it so good”’, with a profusion of all kings
of kits for specific designs and a wealth of components. This, it
is suggested, leads to a more dependent attitude than thatqﬁ’f
past years, when the constructor had to be much more s¢hi-
reliant. '

On the other hand, there are nowadays many times mote
actively interested than even ten years ago. This may mask ‘the
enthusiasts who still design their own equipment and experingeat
with unusual circuits and applications. a o =

From the hard practical viewpoint there is less incentive t,!jese
days to do things the hard way, for the amateur can no lonigé¢r
vie with the professional—highly trained and with modenn
laboratory facilities. The days of major break-throughs. bi,
amateurs are, perhaps, gone for ever. 19

Nevertheless, while there will always be a great number df
constructors who prefer to build from existing designs, there
will always be those who like to work everything out themselves.

lIIIIIIIIIHIHI"l"ll||||||IIl|||"||H|IIIIIIIIIHIIHIIHH"|I||l|||||"|||"lll""llll"ll“""ll|||||||"|Il||u||h
Our next issue dated April will be published on March 7th.
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NEWS AT HOME
AND ABROAD

L Y PV

:Broadcast Receiving Licences

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

Total

London .. . 624,774
Home Counties 577,542
Midland 00 419,491
North Eastern ., 440,472
North Western 379,779
South Western oo 0o 341,800
Wales and Border Counties 191,473
Tectal England and Wales . .. 2,975,340
Svotland og . 812,542
Nortben Ireland 107,203

Grand Total . 3,395,090

World’s Fastest Cable-laying Ship

'_l‘HE CS. “Mercury™, the
. world's fastest cable-laying
ship with a speed on passage of
174 knots, sailed from London
shortly before the New Year on
her first commission—the laying
of a 1,000-nautical-mile section
of the 8.000-mile Commonwealth
trans-Pacific (COMPAC) tele-
phone cable.

She was built for Cable and
Wireless Ltd., owners of the
British  share in  Common-
wealth telephone cable, and was
completed in Scptember last year,
Later in the year she completed
lpading 1,200 nautical miles of
[

PRACTICAL WIRELESS

cable and 49 repeaters in a day-
and-night operation lasting three
weeks.

The ship cost £2,000,000 to
build and the total value of the
equipment she now carries is in
excess of £2,500,000. Each of the

submerged repeaters (or valve
amplifiers) costs £20,000.
British Equipment in use at

Goonhilly and New Jersey

IMPORTANT communication

cquipment built by Standard
Telephones and Cables Limited
came into service recently on
both sides of the Atlantic with
the launching of the N.A.S.A.
Project Relay satellite from Cape

Canaveral.

At Goonhilly Downs in Corn-
wall, a powerful STC transmitter
links the British Post Office radio

station with the satellite. At
Nutley, New Jersey, the ITT-
Federal Laboratories use STC

March, 1963

equipment which
combines the 12 telephone
circuits used in the RELAY
experiments into one complex
broadband signal.

The National Aeronautics and
Space Administration (N.A.S.A.)
has appointed STC’s associate
company, ITT-Federal Lab-
oratories, as the prime contractor
for the complete series of tele-
communication tests to be carried
out using RELAY. Besides its
main radio station at Nutley,
some nine miles west of New
York, ITT-Federal have designed
and built a complete *“packaged”
ground station, the first of which
has been set up near Rio de
Janeiro in Brazil.

The GPO’s Goonhilly station
will play an important role in
this series of experiments using
satellite radio propagation paths
between Nutley and Goonhilly,
and also between Rio and
Goonbhilly.

multiplexing

—
g

The after cable-laying machinery on C.S. “‘Mercury” looking aft. The
foreground shows the splaying stool and diverter bar for the by-passing of
repeaters.
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The STC transmitter at Goon-
hilly operates in the 2,000Mc/s
frequency band with an output
power of 10kW.

At Nutley, the STC multi-
plexing equipment, built at North
Woolwich, London, combines
twelve high quality telephone
circuits, each containing fre-
quencies in the band 300c/s to
3,400c/s, into a composite broad-
band signal of 60kc/s to 108kc/s
for modulating the transmitter.

Revolutionary Telephone
Exchange

ONE of the Post Office’s latest

telephone  exchanges s
claimed to be the most
revolutionary in Europe.
The exchange, which is in-
stalled at Highgate Wood,
London, is constructed on a fully
electronic system which will
enable it to operate a million
times faster than the ordinary
electro-mechanical exchange. It
will also be more efficient and
cheaper to run, and once it has

proved itself, the electronic
system will be introduced
throughout the country and

thousands of exchanges will be
affected.

R|T Equipment for Civil Defence

THE Home Office have awarded

a contract to Pye Tele-
communications Limited of
Cambridge for 300 450Mc/s
point-to-point radiotelephone
equipments for use in Police, Fire
and Civil Defence.

Radio links based on this
equipment, which is of new
design, will handle speech or

speech-plus-telemetry and are
expected to find wide application
in home and overseas markets.
The emphasis in design has beerr
placed on extreme reliability and
ease of maintenance, and
extensive use of solid state
devices has been made.

Anglo-American Communications
Alliance

A TEN-YEAR agreement has
recently been  concluded
between Pye Telecommunica-
tions Limited and the Aircraft
Radio Corporation of Boonton,
New Jersey, under which the Air-
craft Radio Corporation will
market Pye Communications’
products throughout the United
States. A wide range of com-
munication products is to be
marketed and great emphasis is

PRACTICAL WIRELESS'

The ITT-Federal Laboratories’ ground station at Nutley, New Jersey, U.5.A.,

997"

kg =5

showing the 40ft. diameter steerable parabolic reflector aerial system.

being placed on Pye’s new range
of fully transistorised mobile
radio telephone equipment. The
Aircraft Radio Corporation is a
subsidiary of the Cessna Aircraft
Company.

Under the agreement, Pye has
reciprocal rights to manufacture
and sell ARC airborne products
and the two companies will co-
operate closely in design. manu-
facture and marketing of a wide
range of communication products.

Radar for Burmese Aircraft

AN order for type E190 light-

weight transistorised weather
radar systems has been received
by Ekco Electronics Ltd., and
these are for installation in three
Fokker Friendship aircraft being
built for Union of Burma Air-
ways. The equipment ordered
includes the optional extra drift

unit to provide measurement of

drift angle
techniques. ) |
These radar installations will

using  Doppler

assist safe, comfortable flying by - joints.

www americanradiohistorv com

providing accurate indication of
turbulent cloud formations up ta
150 miles in the path of the air-
craft, enabling the pilot to take
any necessary avoiding actioft.

New Assembly Methods

A NOVEL method of assefisg
bling a compact electronic
unit has been devised at the
National Engineering Laboratory
Fast Kilbride. Wander plugs a?é
fitted to the sides of suitable
lengths of plain Veroboard o
which the components 3f¢
mounted and wired. Each board
has the same number of plugs,.
which are mounted in exactly
the same positions on each. This
allows one board to be mcunted
directly on to another by engag-
ing one set of plugs into the.
corresponding ones on the other
board. REEL
This method of assembling
provides easy access to each comay
ponent and avoids the use of.
large numbers of plug and socket:

brol

}
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A TRANSISTORISED

TREMOLO
UNIT ......

A TRANSISTORISED TREMOLO
UNIT FOR ELECTRIC GUITARS

3HE function of the tremolo unit when used
in conjunction with an electronic musical instru-
ment is to modulate the signal from the instrument
with a low frequency of approximately 5-15c¢/s.
This produces a plaintive effect reminiscent of the
human voice which adds expression to the tone
of the music,

The normal valve operated type of tremolo unit
consists of a low frequency oscillator, the output
of which is mixed with the signal

a single transistor amplifier operated at very low
collector current. Since the gain of the amplifier
varies with the h.t. voltage, the. low frequency
ripple appearing on the h.t. supply to Tr3 will
cause the amplitude of the oitput signal to
fluctuate in the desired manner. . .

Since the collector current in Tr3 is low the
noise introduced by the circuit is negligible, and
the gain of the circuit is approximately unity,

from the instrument in a “gating”
circuit. The unit is usually intro-
duced between the instrument
and power amplifier’and operates
at a.low level of signal.

This type of unit has the dis-

advantages of relatively ' large
size and of needing an isolated
and very well smoothed power
supply. The unit to be described
measures S53in. x 23in. x 2in.
(conveniently pocket sized) is
driven from a 9V PP4 battery
and uses three transistors.

The Circuit

Trl and Tr2 are coupled in a
multivibrator circuit using 2uF
capacitors, Cl1 and C2 to supply
the low frequency ‘signal. VRI1

—ve li B =
VR2 € lines on/ott &
R6 S100k o switch
303 AAMAA
k R7 RB -
< 100k | 220k
. R?(
68
' C2 2uF Output
4 [
. +UE-
[ | %
c Inputs cs €l 0e002
= sbov
!
e f/ 2uF
Tr2
red spot Cgl_ (o0
——
OutpF] OIpF R10
RS 150V 150V 10k
10k
RN
1
+ve line +tve

is the frequency control and
VR2 controls the amplitude of
signal fed to Tr3 and hence the
depth of modulation,

The output of the multivibrator is a square wave
having harmonics which extend into audio
frequencies, and if the output were mixed directly
with the signal, the harmonics of the square wave
would come through the amplifier as an unpleasant
train of clicks.

To remove these high frequencies the low pass
filter R7, C3, R8, C4 is introduced to integrate the
square wave and provide a smoothly varying
voltage across C4.

This voltage provides the power supply for Tr3,

Fig. I: The circuit of the unit.

allowing the unit to be inserted between inétrp-
ment and amplifier without alteration of gain
controls.

Construction

The unit is constructed in a small plastic case
using normal sized potentiometers. The construc-
tion is uncritical and the circuit would lend itself
to miniaturisation techniques.

The components are assembled on a small strip
of tag-board as in the wiring diagram. The usual
precautions should be observed when. wiring tran-
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Tr2 Tri

«+— Spot ~—»

i VRt
slider (Tone)

()

Output

socket InpaH

sockets

Fig. 2: The wiring diagram.

sistors and small electrolytics to avoid overheating
the components.

Two coaxal sockets are provided for inputs. The
sockets are not isolated from each other since
electric guitar volume controls are usually con-
nected “ wrong way round " enabling direct mixing
of the two circuits without interaction.

The inside of the plastic case should be covered
with aluminium foil which is earthed to prevent
pick-up. A layer of polythene sheet is used to
insulate the underside of the tag-board from the
screening.

Output
to

amplifier

Volume
control

Pick~up

Fig. 3 (above): Electric guitar volume controls connected
to permit direct mixing of signals from two pick-ups.

Fig. 4 (below): A high pass filter for use after the tremolo
unit.

0°002puF 0*002uF  0*002uF

%QZOK %Z20k %ZZOK

COMPONENTS LIST
Resistors:
Rt 3-3kQ R7  100kQ
R2 470k R8  220kQ
R3 {kQ R9  68kQ
R4 470kQ RIO 10kQ
R5 10kQ RIl 1kQ
R6 3-3kQ
(Al resistors $W.,, 109%)
Capacitors:
Ct 2uF, 12V C5 2uF, 12V
C2 2uF, 12V C6 0-002uF, 350V
C3 0-iuF, IS0V C7 8uF, 12V
C4 0-1uF, 150V
Transistors:
Trl Red spot surplus type
Tr2 Red spot surplus type
Tr3 OC7I
Potentiometers:
VR1 10kQ VR2 100kQ

Components C5, C6 and C7 are deliberately
made small in order to introduce a measure of
bass cut, but if the unit is to be used with an
amplifier with strong bass response some trouble
may be experienced with the low frequency signal
coming through the amplifier as a * thumping”
sound. This may be improved by the use of a high
pass filter after the unit (Fig. 4).

If necessary the unit may be used with a foot
switch plugged into the miniature jack, which is
connected between the base of Trl and earth. This
prevents the multivibrator from oscillating until
the switch is opened. Thus the vibrato effect can
be added at any time without using the hands.

The unit has given good service when used in
conjunction with the author’s electric guitar, and
results obtained will justify the effort involved im
its building.
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short-wave

CONVERTOR

By F. NEVILLE HART

j HIS small transistor convertor can be con-
nected “in front” of any medium-wave superhet
‘to provide coverage of the short-wave bands.
The coils used are for an immediate frequency of
1:6Mc/s and when the main receiver is tuned to
this frequency, at the low end of the m.w. band,
the combination forms a * double superhet”. In
other words, the mixer of the superhet receives the
output from the convertor and heterodynes it to
the normal i.f. of 465kc/s, or whatever it happens
to be. It will be seen that due to the double
conversion, selectivity is greatly improved.

Although the Denco coils specified are designed
for a valve mixer circuit, slight modification in the
form of an extra wmdmg on each coil will permit
these to be used in this transistor circuit. With
care in adjusting, coverage can be obtained from
19 to 50m. The 16m band can also be received,
but possibly with some sacrifice of strength on the
20m amateur band.

The coils are designed to plug into B9A (noval)
valveholders, and other ranges can be tried if
desired.

If other coil ranges are used, the pins for padders
on the mixer coils fit into different numbers. This

WIRELESS March, 1963

4-5V and there is no point in using a higher
voltage. as this will only increase background noise
and transistor hiss.

Aerial Coil

A Denco range 4 (Blue) coil is used here. The
existing connections are: primary winding (8)
aerial, (9) earth; secondary winding (1) earth, (6)
grid.

An extra winding is added for the base circuit of
Trl. in the following manner.

As two additional pins are required in the posi-
tions of 3 and 4, straighten out a wire paper clip,
hold with a pair of pliers in a gas flame, and when

Looking at open end of
coit former
The numbers refer to the
noval base numbering of
pins
The pip simulates the
valve base locating spigot

Fig. 11 The arrangement of pin numbers on, the coils.

the end is just red hot, push it carefully into the
pins-end of the plastic former, having first marked
the position.

Do this with the coil former pin-side up on a
piece of metal, so that when the hot wire goes
through it does not penetrate too far and damage
the existing coil. When the plastic cools, it will
contract and the wire be firmly fixed in position.
Sce that only sufficient wire is protruding on the
upper side on which to solder the new coil.

Cut the wire to similar length of the existing

the main tuning dial can be
used as a vernier control for

_______________________ lce Earth

is b:ca%se each ranhge has a different padder value, pins. Solder and wind on one turn of 34s.w.g.
so by this means the respective
paddet will be in circuit. In oy T
the circuit here described, how- el
ever, only pin 4 is used. B : !
The circuit is a normal auto- S ~Shield ' tTO Aerial
I i N, b erminal on
dyne transistor mixer Trl, and ™ o b receiver
the output from the collector is o GEnaectons i
fed into the secondary winding Acrial
of an ordinary medium-wave \
aerial coil acting here as an i.f.
coil. This coil is inserted in an cy
empty i.f. can for screening. The 9'0F01
converter output is taken to the _ ex pa Y
main receiver through a small ©-C%! e
capacitor Cl11 and the chassis is JJ:. Ve b -
connected through Cl13 to the VCi 300pF I./ Ele
main chassis. effectively pre- >9PF B
venting pick-up of medium- & y 4’5V-='-:;
wave stations. s 7 1>
Should a powerful m.w. = 7' ™ T~ tc2
station break through or make r ~30pF
a carrier ‘“squeak ” the main | !
tuning dial can be shifted | |
slightly to a silent position, | ! oot
Little difference is caused by | 1] switch
this to the tuning and, in fact, | : o
L L

more accurate tuning, )
The convertor works satis-
factorily with a supply of

"~ "Ganged

_L tTo. }
erminal on
2] O'OUJFl r’zc:ivero

Fig. 2: The circuit of the convertor.

Bandspread capacitor
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cotton covered enamelled
wire over the main coil,
near- the bottom, and in a
clockwise .direction from pin
4 to pin 3 (looking at pins-
end).

Mixer Coil .

The Denco range 4
(White) is a superhet oscil-
lator coil and the existing
connections are: oscillator
grid winding pins 1 and 4;
coupling coil pins 8 and 9.

As with the aerial coil,
two extra pins are added to
this coil former: one in the
position as 2, the other as
pin 5. Solder on 2% turns
of 34s.w.g. wire. Wind
tightly on the outside (top)
of the uppermost anode coil,
clockwise from pin 5 to pin
2 (looking at former from

pins-end). The ¥ turn is the
distance  hetween’ the two
extra pins. Pin 2 is the

emitter connection. and pin 5
that of the emitter resistor
and capacitor. .

The layout and wiring of
the converter 1is simple
and stralghtforward
* soldering in

the usual _care in
the transistor is needed. using long
nosed pliers as a heat-sink, with ap elastic band
over the handle to leave the hands free. The tran-
sistor should always be mounted last.

though
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|
Bandspread Tuning To 6 on L2 Metal front
’7' | via ¢x panel
|
- = 1

To 8 on L1

IF coll

" Mixer coil (L4 L5 Lb)

To Aerial terminal
on receiver

To Earth terminal
on receiver .

(L7)

Centre shank
| of C3CtO
|| Acrial soldered
~nterminal 10 chassis

Fig. 4: The layout of the major components.

Fig. 3: Details of the chassis,

sl |
L] -
! 3 4 dia. note 3/8 dia. hole r—
: , for Aerial for, On/Of Iy
——E Trimmer Switch - - 1/2’
A . !
255 Bend down
" 3 e Ay [ —_ ______________
A . % dia, hole for ' 3;&?,
- -~ VC1,VC4 Aerial €Oil—
A fixing holes holder (B9A) /\\ A
A L le—Bend & A--|_$.
Tt down , ? ¥ k—/\y \
- . vC2,vCs ”
tixing holes 75 - BLeJnd 37
" 37 . P, 74—
3 <4 R N
’ ”
&/%’dia‘ hole for Y
Mixer coil= ar
holder (B9A) 14 iy
37 "2
T 74 Bend down ‘
Flange for
"""""""" Pt securing
3% LF coil
1 -
[~ 72
” 1,7 1,7
; ) dis. hote N SR
for grommet 12 lugs for
ot » securing chassis
ﬂ?. 37‘ to cabinet
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The series earth variable capacitor VC3 is not
absolutely essential, but it helps to separate stations
on the highest frequencies, and
volume of powerful ones. The prototype convertor
was made on an old valve set chassis.

to reduce the
Some con-
structors may prefer - to
mount the components ‘on
paxolin, but a metal front
panel is essential to avoid
hand capacity, effects.

When used with a battery
set, an earth connection to
the convertor is an advan-
tage, but this connection
should be avoided with a
mains set as there is a
strong risk of damaging the
transistor by .a.c. flowing
from .the main receiver
desplte the series capacntors

The battery holder is a
piece of paxolin with two
small angle brackets
screwed on as contacts.
When the battery is inserted
it is kept in place with an
elastic band. The negative
(long brass contact) is bent
right over against the side to
avoid wrong connection.
Consumption is under 2mA,
so battery life is long.

A bandspread two-gang
capacitor is essential. Even
with a- slow- motion spindle
or’ an epicyclic tuning gear
on the main  capacitor,
tuning is too sharp to” do
without a- bandspread con-
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trol. If a 300pF ganged tuning capacitor is not lines on the circuit diagram.
handy, a S00pF gang may be used provided that a

1,000pF fixed capacitor is inserted in series with 1o Operate
cach section of the gang, as indicated with dotted Set dial of main set to lowest wavelength (z'ibout
S To Aerial Points marked MC. Aetial 187-5m). ~ Connect aerial to
On/Ott terminal denote earthing Trimmer convertor and convertor
Switch / ToVC2 connections to chassis VvC3 output to aerial socket on
g  — main receiver. Tune in

Radio Paris on 49m band or
some other strong station.

1 Chassis Adjust L7 for maximum
Tovcs ~ securing output. This is not critical.
® via ¢y s The setting of the *slug ” in

the aerial coil is practically
“all out” and that of the

Aerial - C. mixer about 6-8 turns *in”
(U“L’g A © The mixer trimmer TC2
. N should be set about halfway

in and the aerial trimmer
TCl1 somewhat further
“out”.  Careful turn-by-
turn adjustment of these is
needed to keep the transis-
tor in oscillation at the
highest frequency end.

LE coil —— — If the emitter coil L5 has
been wound right, there
should be oscillation and

To Aerial terminal

B2 - 2 ;n Wcmm‘ \ stations heard on most of
To Batt oGt teymins the dial.  With patient
o oirecelver trimming the range of the

Fig. 51 The underchassis wiring diagram. convertor can be arranged
—_ to extend from, 49m (maxi-
mum capacity) to 16m with

the tuning capacity at minimum,
3 . Should there be any tendency to overload the
| Positive input of the main receiver, the value of C5 should
Rerid be reduced to about SOpF. n

COMPONENTS LIST
Resistors:
RI 33kQ R2 10kQ R3 1kQ2
All 209, LW carbon.
Capacitors:
Cl  4,000pF ceramic or mica

Negative spring
on battery

gt
Blastic band—"" ﬂ
45 volt battery:

L P ¢ C2  2,500pF ceramic or mica
Fig. 6 (above): Mountmg the battery C3  950pF ceramic or mica (750 -+ 200pF)
Fig. 7 (below): The layout of the front panel. C4  SOpF ceramic or mica

<aje marked out in wavebands (in metres) gz (I) g?z‘l):Fp:;?rmoI: :lrasTllccafoil

C7  25uF electrolytic 12V

VCIl, VC4 50 + SOpF two-gang tuning
capacitor

VC2, VCS 300 + 300pF two-gang tuning
capacitor

TC1 30pF concentric type trimmer

TC2 30pF concentric type trimmer

VC3  100pF concentric type trimmer

Coils:
Li—3 Aerial coil. Denco range Blue (see 4 text)
L4—6 Mixer coil. Denco range 4 White (see

text)
L7 L.F. coil. Weymouth or similar M.W. coil
with screening can.
Miscellaneous:
Trt OCI70 Bl  4-5V dry battery
Sl Single-pole, on/off switch
Z Two B9A valveholders (non-skirted). Aerial
T Acrial terminal. Slow-motion drive for VC2, VCS.
Trimmer Knobs. Tag strips, etc.
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-1 :
Home- mowe_gmplzﬁer

A GENERAL PURPOSE 4W AMPLIFIER WITH

MIXING AND OTHER SPECIAL FACILITIES
(Continued from page 922 of the February issue)

gOR constructors who like

to complete the mechanical work
before getting down to the actual
wiring up the three variable
controls can be fitted in the
positions as shown, although it
may be found easier to wire if
the switched control is left until a
little later in the proceedings. It
is advisable before fitting the
controls to cut the spindles down
to $in. long and also the
graduated dials should be placed
in position under the securing
nuts.

It may be found necessary to
make a different “flat” on the
control spindles so that the
pointer knobs accurately line up
with the maximum and minimum positions on
the dials.

Before fitting the 12-way group board it should
be carefully wired up at the back as shown in
Fig. 3, using either 22s.w.g. p.v.c.-insulated wire
or 22swg tinned copper wire and Imm sleeving
according to preference. It is suggested that to
avoid the possibility of mistakes it is advisable to
mark one end of the group board with a dab of
paint, or to cut a small “V” slot as shown, and
also to number the tags.

When wiring this group board please note that
the wires should be passed through the eyelet hole
and then soldered to the outer tag, thus leaving

AC. mains F1 T2 VR3
Input Mains Mains Tone
socket fuse transformer

control
1

By S. COLLINS

The finished amplifier

the inner one for mounting the various components,
It is most important to check carefully the wiring
of this part since once it is in position and the rest
of the wiring completed it will be difficult to alter
it without considerable dismantling.

Most of the components, can also be fitted to the
group board before it is mounted on to the chassis,
but leave out C6, R2 and R3 until later as this
will facilitate ﬁxmg

To fit the group board first pass two 3in. 4B.A,
screws through the chassis from the outside and
place a thin paxolin backplate over them inside
the chassis and secure it by means of 4B.A. nuts.
The group board is now fitted and also secured by

Tape VR2 Gram. VR1 Mic.
Input Gram Input Mic. Input
socket valume socket valume socket

T1 Output
transtormer

Anti-microphonic
socket

Fig. 71 An above-chassis view of the amplifier.
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two 4B.A. nuts, making careful reference to the
diagram to ensure it is the correct way round.

The remaining three components can now be
soldered into position and a final check made to
see that the polarity of the three electrolytics is
correct.

The next step is to complete the heater wiring
by taking the blue and orange heater wires from
the mains transformer and, twisting them closely
together, connect them to pins 4 and § of V3,
keeping the wiring close to the chassis. As these
are enamelled wires it is necessary to scrape the
ends carefully before trying to solder them. Treat
the pink and grey wires similarly and connect one
to each tag on the pilot lampholder.

Next take two pieces of p.v.c.-insulated wire

Tags marked 'MC’ denote
earthing connections
to chassis

Oon/ott
switch

.S
jack

AC. mains
Input
socket

WIRELESS March, 1963
enables the output. impedance to be readily
adjusted for 3 to 15€2. It is essential that the

required links for either of these two outputs are
inserted and the details are clearly given in Figs. 4
and S.

Now complete the wiring of the h.t, circuit. Join
pin 3 of V3 to the red tag of the reservoir capacitor
and continue to one end of the 1-5kQ? smoothing
resistor. Join the black tag of this capacitor to the
centre earthed tag of the five-way strip and the
other side of the capacitor can now be wired to the
remaining end of the 1-5kQ resistor and then con-
tinued on to the h.t, connection on the group
board.

All the wiring should be kept as short and direct

as possible with clean, neat, soldered joints.

volume

control

Fig. 8: The underchassis wiring &ia_gram.

each about 8in. long and twist them closely
together and wire from the pilot lampholder to
pins 4 and 5 of V2, taking care to follow the route
shown and keeping the wires close to the chassis.
In the same way wire from pins 4 and 5 of V2
to pins 4 and 5 of V1.

It will be found convenient next to wire up the
rest of the mains transformer and output trans-
former since this eliminates the rest of the loose
wires. The h.t. leads (orange) should be twisted
together and taken to pins | and 7 on the valve-
holder of V3 and the remainder of the wiring for
these components is easily followed from the
diagram. If not already in position make sure
that rubber grommets are fitted into the holes in
the chassis where the output transformer leads
come through before these are finally soldered into
position.

For good gquality and efficiency the output
transformer has a sectionalised secondary and this

Either 22s.w.g. p.v.c.-covered tinned copper wire
or plain tinned copper wire with Imm sleeving can
be used.

The mains input plug and fuse can now be
wired up according to the diagram and this can
be followed by the output jack, thus completing
this end of the -chassis. Some constructors may
like to pencil or ink over each wire as it is com-
pleted on the wiring diagram so that it can be seen
at a glance if any one is overlooked.

If the controls have not previously been fitted
they should now be mounted. taking special note
of the way the tags face, and the rest of the front
panel wiring completed. An earth wire should be
taken from each control, making sure it is soldered
to the metal cover of each one as well and then to
the earth tag at the microphone input socket.

To complete the wiring it will be found easiest
to start at V1 and work round the pins in turn

(Continued on page 1003)
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Protecting

PRACTICAL WIRELESS

t'he 'p.-a.

METHODS OF KEEPING THE ANODE CURRENT
IN POWER AMPLIFIER STAGES OF TRANSMITTERS

WITHIN SAFE LIMITS

jN many transmitters the power amplifier
stage can easily draw a destructive anode current,

if adjustments or operating conditions are in-.

correct. This is particularly so with some of the
modern, high efficiency valves, such as the 6146,
when normally run at near maximum ratings.
Means of keeping anode current within limits,
when tuning up or adjusting aerial loading, thus
serve to protect the p.a. stage, and .are very help-
ful with home-designed equipment, or when using
a transmitter for the first time. It may also be
possible to work at reduced power, which is quite
a useful feature.

The p.a. screen grid input and dissipation may
be found from VX1 in the usual way, where V.is
the screen grid voltage, and I the screen grid
current: e.g., assume an 807 or 6146 valve draws
10mA at 150V; screen grid input=150x0-01=
1'5W. Maximum dissipation is 3-5W for an 807,
and 3W for a 6146.

Running the valve with excessive screen gnd
current or voltage can obviously cause the maxi-
mum rating to be exceeded. If component values
are so arranged that the screen grid input is correct
when the p.a. is fully loaded by the aerial, the
dissipation may still be too high during tuning up
periods, when the anode’ current is low. This is

HT+

&

2100k

AAAAAAA
VYVWV

Vv

500V

"
In

Low
4igh

100k
16pF switch
5oov|
HT—
AC.
mains
Fig. 1: Typical 600V 400mA power pack, with primary

switch.

BY G30GR

particularly likely when the screen grid supply is
obtained from a low voltage power pack, so ‘that
the voltage remains constant, even when large
currents are drawn. If the screen grid is supplied
from the high voltage line, via a dropping resistor,
an increase in screen grid current will cause a
drop in-screen grid voltage, thus keeping dissipa-
tion down. This method is usually adopted in
phone transmitters using anode and screen grid
modulation. A check on screen grid input, with
the stage loaded to draw a range of anode cur-
rents, can be made. If there is any chance of the
screen grid input being too high. with light loading
(low anode current) then loading adjustments
must be carried out rapidly.

The anode input is similarly V xI. For example,
if the stage draws 100mA at 600V, this is 60W -
input. The r.f. output of the stage may-be found
from 12 X Z, where | can be measured with a
thermocouple (r.f.) meter, and Z is a known im-
pedance—usually made up from carbon resistors.
Power lost as heat etc. in the stage is the difference
between input and output: e.g., if the input is 60W
and output 40W, 20W will be lost in the stage, and
most of this will cause heating of the p.a, anode.
Efficiency in the stage ‘can be found by dividing
output by input. In the example, asa percentage.

40 x 100
—=66%.

Maximum anode dissipation is 25W for an 807
and 20W for a 6146. When the p.a. anode circuit
is tuned off resonance, the r.f. output of the stage
is low, and the anode current high. If this persists
for other than a very brief interval, the valve will
be damaged. This can be avoided by correct tuning
methods, and by reducing power during tuning up,
if desired.

The p.a. circuit i§ always tuned to the point
which causes the valve to draw least anode current.
If this current is too low, loading is increased,
anode tuning again being adjusted to resonance
(lowest current), With the popular type of =-output
circuit, loading is increased by adjusting the output
capacitor (or aerial loading capacitor) to a lower
value. Loading up thus commences with this
capacitor fully closed. Anode current on resonance
will then be Jow. and no harm arises provided
screen grid dissipation is not exceeded, as
mentioned.

With ‘a new transmitter or home wound coils,
an initial check to see that the anode circuit can
be suitably tuned, and to find the capacitor setting
for light loading, will help avoid possible damage.
Tetrodes and pentodes are frequently used, withe
out neutralising. If grid drive is applied, a slight
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dip in grid current can be observed when the
anode circuit is tuned to resonance. It is then
safe to apply anode and screen grid voltages. The
valve must never receive screen grid voltage alone.

Reduced Power

It is often convenient to tune up the p.a. at
reduced voltage. If the high voltage supply is
obtained from a transformer employed for this
purpose only, the h.t. voltage can be reduced by
reducing the primary voltage, A variac is ideal
for this. though relatively expensive.

Another method of reducing the primary voltage
is shown in Fig. 1. This is a typical 600V, 400mA
power pack. A 0-3A mains dropper, as employed
for a.c.-d.c. sets. was found suitable for R. One
clip is used as a centre tap, and two outer clips

are joined, to bring
two halves of the ! AL
resistor in parallel as R3
shown. The switch is

opened for low power

working and closed
for normal power. Ri
For smaller power

packs R would need
to be of higher
value.

An advantage of , ZRa
this arrangement is
that the modulating
impedance of the
stage can remain little

changed  with  the %&z
:'ggglrllatil:gp?;%peda?;: Fig. 2 A'method of
is anode voltage/ reducing s.g. voltage.

current—e.g., for a pair of 807 or 6146 valves
drawing 200mA at 600V it would be:

600

——=3,000Q.

02

The stage input is 600X 02=120W. Assuming R
causes anode voltage to drop to 400V and the
stage is then loaded to 130mA, input is then
400x0-13=52W and the modulating impedance
is 400/0-13=3.080Q. It is thus possible to use the
existing modulator, with a good impedance match;
redueing gain to avoid over modulation.

It is convenient to load the stage to full input
with the low/high switch closed, then open the
switch and note the input. When tuning up
subsequently, the stage can be loaded to the noted
input with the switch open, and it may then be
closed. for full input.

With the switch in the low position, the off-
resonance current of the p.a. will be much
reduced. so that the valve or valves are protected
during tuning up and load adjustments.

th R added as in Fig. 1, the power pack
voltage depends on the current drawn. That is,
the supply no longer has good regulation. Despite
this, the arrangement was found to work satis-
factorily. If the transformer has heater windings.
the resistor must be included in series with the
h.t. circuit.

Another method of keeping down the off-tune
current is shown in Fig. 2. R1 and R2 are the
normal screen grid circuit resistors. and R3 is
introduced when the switch is opened. Its value
is found by trial. With a phone transmitter, the

PRACTICAL WIRELESS
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modulating impedance is increased. In the
example given, the modulating impedance was
3.000Q. If R3 gives half-power working, the

modulating 1mpedance is
instead of 3,000¢).

In many transmitters, bias for the p.a. is
obtained by the voltage drop in a grid resistor,
through which grid current flows. For example,
a 6146 operated with a 20k grid resistor. and
2:SmA grid current, will receive R X1, or S0V bias.
The method is simple and effective, but has the
disadvantage that no bias is obtained if the grid
drive ceases. due to any fault in the oscillator,
multiplier or driver stages.

If ample h.t. voltage is available, protective bias

may be obtained from a cathode resistor, Rl in

Fig. 3. For satisfactory working on the h.f bands,
leads to C1 must be short. With a 6146, disc capa-
citors may be wired from the cathode tags of the
valveholder, as shown.

Cathode bias is wasteful of h.t. voltage. It is
convenient for a low power transmitter, but not
for high power. On the Lf. bands, the lack of a
very short, direct connection from cathode to
chassis is also less important. A 10W top-band
transmitter can readily employ cathode bias.

then 600/0-1=6,000¢2

chassis connection

= chassis connection

7 /é
Fig. 3 (above): Protective cathode bias.

Fig. 4 (below): A pack for fixed bias.

To PA grid
i _ R1
=t fr=d AMVWW
< [ >3
l R2
AC = =
mains 1
cii+ ca |+ -
R3$
l = HT—
P ' . =3
727

For high power, fixed bias from a bias pack is
satisfactory, and a circuit such as that in Fig. 4
can be used. R1 can be about 1k to 5kQ and R2
may be 5kQ to 10k{) or so, with R3 being around
5kQ. A reasonably large bleeder current will
result in a more stable supply, so resistor values
should not be unnecessarily large. A total of 10k}
will give a bleeder current of 8mA with a 80V
supply. If the rectifier is reasonably large, a
bleeder current of 20mA or 25mA may be adopted.
R2 allows the p.a. grid voltage to be adjusted as
needed. The same pack can supply bias to the
modulator output stage. C1 and C2 can be about
150V working, and SOuF or larger.
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PCR COMMUNICATION
RECEIVERS

TEST METERS FOR EVERY PURPOSE & POCKET

Manufactured by Pye and Philips.
One of the Army's most versatile
and sensitive sets, RI' stage and
2 of LK., using ¢ British 1,0, type
valves, Large 130 degrees illu-
minating and calibrated Dial
Fiywheel Tuning with locking
device. Aerial Trimmer. Tone and
Vol. Controis. Band Switch from
panel jacks for epeaker or phones,
In black metal case, size 17in,
L x Sin. H x 10in. D. Model PCR
covers 6+18 Me/s, 200-350 wetres
and 850-2,000 metres and has
internal 5-in. speaker. £6.18.6,
Model PCR2 has similar L & M
waveband coverage. Bhort wave
6-22 Mc/s, but no speaker, £5.19.6.
Model PCR3, as PCR2 but has
3 short wave bands 2-7 and 7-23
Mc/e. and medium wave band
190-550 metres. ONLY 8 gas.
Add 10/6 carr. all models, Designed
to operate from bulky EXTER-
NAL power supply, but any set
can be titted with BRAND NEW

2,000 O.P.V. MODEL TP-10.
Heads A.C. & D.C. Volts up to
1,000: D.C. Current to 500mA;
Resistance to 1 Meg: Capaci-

- —
20,000 O.P.V. MODEL TP-S,
Reads voltage up to 1,000 D.C.
at 20,000 ohms per volt and A.C.
at 10,000 0.p.v.: D.C. Current to

COMPONENTS INTERNAL 8
Ay tance to LuF: Decibels from —20 | 500mA; Resistance to 10 Megs,: | Current; 60 Megs Resistance
P"CKf for 200-250 v. A.C. atextra | (5"} 36" Oul..lt:pllb jack for Audlo | Capacitance to 0, lu.F Decibeis | —20 to' +56 dBs; Internal
coatlof]22. Measurements. Size 3iin, x bin, | from —20 to +36. Size 34in. x | buzzer short circult warning,
AUl receivers used bt excellent | Ty 5iin. x 1tin. Bize 8%/,4in. x 6%, x Min,
aond:l(:n and aerial tested before y £3.19.8. £5.19.6. £8.

despate = s = =
8.4.8. FOR ILLUSI'BA TED All New Stock, with leads, prods and internal batteries, 8 months’ guarantee backed by fall

LEAFLE

service facilities. Detalls S.A.E.

DOURLE BEAM OSCILLOSCOPE TUBES, TYPE CVIi%.
Equivalent t0 COSSOR 09D as used in Oscllloscopes by Cossor (339
series) and Hartley & Erskine (13 series). Listed £12. BRAND
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/-).

LAVOIE UIIF WAVEMETER MODEL 105, Coverage 375/
725 Mc/s. Complete with correct Calibration Chart. First-class
condition. Batterv operated and portable, size 11 x 8 x 7iins.

ONLY £3.18.8 (carriage 7/6).

HRO SENIOR TABLE MODEL RECEIVERS. Complete with
3 coil sets covering 50 Kc/s to 30 Mc/s. Used, very good condition,
aerial tested. ONLY £17.10,0 (carriage, etc., 30/-), A tew late
Model 3T with 1.O. valves, £22.10.0., plus carriage.

COMBINED VIBRATOR/MAINS UNIT, The Power Pack of
the Army RI07 Receiver, Has vibrator for 12 v. D.C. operation,

and mains transformer for 100/250 volts A.C. Qutput 12,6 volts
3 A. L.T. and 250 v. at 100 mA H.T. Complete with vibrator, 6X5G
rectifier, and connecting data. Ideal for driving T.C.S. or Type 52
Receivers, etc.. or mobile equipment. BRAND NEW IN MAKER'S
CARTONS ONLY 45/- (carr. 5/6).

RUW7 RECEIVER R.F. U'\IT Brand new tuning sections of the
famous R107 receiver, A 3-stage unit, complete with 4 gang
condensers and dial. Calibrated 1.2 to 17.5 Mc/s in 3 bands, coil
pack and wave-change switch. aerial trimmer, Less valves.
Ideal front end tor constructing a superhet receiver. Complete
R107 circuit supplied. BRAND NEW IN MAKER'S CARTONS.
ONLY 35/~ Carr. 5/-,

AVOMETER MODEL 7. Reconditioned and in perfect order

with leads, internal batteries, and tnstructions. ONLY £11.
(Reg. post §/-).
AVOMETER MODEL 7 LEATHER CASES, fitted with

carrying handle & long strap. BRAND NEW. ONLY 32/6 (post 2/6).
20/- CONSTRUCTOR’S PARCEL. Assorted colours wiring wire,
solder, resistors, condensers. volume controls, tag panel. ALL
NEW. (Post 2/6).

RESISTORS, 100 assorted values our choice. NEW 10/-,
CONDEN: S. 100 assorted mica and silvermica. NEW 12/6.

“P.W.” 6 TRANSISTOR PERSONAL
RECEIVER

Designed by the techni-
cal staff of Practical
Wireless. easy to build,
using printed circuit
and 1st Grade Mctched
Transistors and Diode.
Full Medium and Long
Wave coverage to inter-
nal speaker. All parts
sold separately (new
components only) en-
abling you to buy as re-
ouired and full detalled
price list will be sent on

request. Constructional details 1/6,
Newly designed OSMOR Cabinet and reduced price. TOTAL
COST INCLUDING BATTERY and CABINET NOW £7.18.6.

“Paw, TROUBADOUR 77 Parts List, S,ALF,

THE “GOOD COMPANION” Mk. Il

USING TRANSFILTERS, THE LATEST MANUFACTURING
TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY

THE FINEST COMBINED PORTABLE and CAR RADIO
YET DESIGNED FOR THE HOME CONSTRUCTOR

* 750 mW
output.

% 6 transis-
tors and
diode,

% Full
Medium and
Long Wave
coverage.

% Quality
speaker.

% Brillian-
tly styled
2-tone cab-
inet, size
1 x 8 x 3n,

% Very fine
tuning with
calibrated
dial,

% Latest printed circuft, % Internal high gain aerial with car aerial
socket, Easy-to-follow cobstruction data (availabie separately

3/6). All parts sold separately and fuil

illustrated details will be sent on £9 I9 6

request, ® Y .
Total Cost

With alternative luxury cabinet using 7 x 4in. lpeaku'. £0.15.8.

Either type, plus 5/- post and tns. (Battery 3/6 extra..

“POCKET 4”
TRANSISTOR RECEIVER

Uses minlature speaker. proper
tuning condenser, and volume
control. Bullt-in aerial makes
unit efficient and portable. Ideal
tor the beginner. Full medium
wave coverage. All components
and case tor only 42/8 (v. & D, 2/6).
Ten-page constructional book
iree with parts or separately 1/6.
S.A.E. for parts price list.

HARRIS ELECTRONICS

(LONDON) LTD

138 Grays Inn Road, London w.Cl
Phone TERminus 7937

Please include carriage costs on all items.,
Oﬂen until 1 p.m. Saturdays). We are 2 mins, from High Holbors
Chancery Lane Station) and 5 mins. by Bus from King's Cress.
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Modern styling in light
grey with black
engraving

Hagd. Treas Mark

AVO are proud 1o present
an entirely new version of the
now famous Multiminor, styled
on modern lines, with new high

standards of accuracy, improved
internal assemblies, and incorporat-
ing panclimatic properties.

Constructed to
withstand adverse
climatic conditions

Ever ready
case, including
leads, prods

and clips. The new Mark 4 Multiminor,
) which supersedes all previous models
Improved is supplied in an attractive black
internal carrying case, which also houses a

pair of leads with interchangeable
prods and clips. The whole is
packed in a strikingly handsome

assemblies

New standard of accuracy,

using an individually i : “Astralux” carton. Two kinds of
calibrated scale plate: E 3 real leather cases are also available
d.c. ranges 2.25% of f.s.d. if required.

a.C. ranges 2.75% of

=2z MULTIMINORfi/

D.C. Current: 100pA fs.d.—IA f.s.d. in 5 ranges. . : .

S AC. Yoltage: 10V f.s.d. —1,000 f.s.d. in 5 ranges. ~ RESISTANCE:  0-2MQin 2 ranges, using |.5V cell.
ﬂl,,’Q:m" D.C. Yoltage: 2.5V f.s.d. —1,000 f.s.d. in 6 ranges. SENSITIVITY:  10,000)/V on d.c. Voltage ranges.
- D.C. Millivolt range: 0 —100mV. f.s.d. 1,000€2/V on a.c. Voltage ranges.

LBXNY D 1T  AvOCET HOUSE 92-96 VAUXHALL BRIDGE RD LONDON SWI  Tel: victoric 3404 M"
v C‘D

MMi4

R-107 POWER UNITS. A complete sub-chassis from the R-107
| set. Operates from AC mains 110/200-250 and can also be used
Ew ERcu RY Ix ASE i from a 12v car battery. Qutput 250v HT and 12v LT. ldeal for 52
set (Instructions and resistor supplied). Complete with circuit
, 2 input -plugs. 6X5G rect. and vibrator. Unused. tested and in

The result of a cross section of opinion original cartons. 45/-, carr.. 5/-.
1 i R-107 R.F. UNIT. As well as a replacement, front end for the
of amateur constructors. A quiet yet R-107 this unit will make a good front end for a home con-
desi strucrl.eg r&egﬁmer. 'l’hadRF. mla(frlanddogcllllawxi c%llls with the
H esign. assoctate ng condenser, dial and dual ratjo drive covers
rea“y attractive contemporary g 1.2 Me/s to 17.5 Mc/s in 3 wavebands. IF output is 465 Ke/s. Less

valves with circuit. New and unused. Real bargain, 35/-, carr. 5/-

S % e 1EA2 (4 x ¥in.) wil handle 0 voIts
7

CON RECTIFIERS. Typi
Lupto500ms. Replaces anv TV metal rectifier i8;
H.R.0. RECEIVERS—SLENIOR MODEL M.X. Complete
with @ coils from 50 K¢/s—30 Mc/s. A superb communications
receiver. Guaranteed {n brand new condition, £25, carr, 30/-.
POWER UNIT 59/8, extra carr., 5/6.

AVO 1, € & R BRIDGE. Capacity 5 pid. to 50 mfd. Resistance
6 Q to 50 0. Inductance can be measured against external stan-
dard. Balance is indicated on a meter which can be used as a valve
voltmeter from 0.1 to 15 v. Leakage test and Power Factor scale.
A.C. mains operation. Tested and guaranteed and in superlative
condition £9.10.0, plus 5/- P. & P
PCiR COMMUNICATIONS RECEIVER

Type PCR. Has sell contained speaker. Covers 850-2000,
200-550 and 16-50 metres. AS NEW CONDITION. ....... £6.18.6
Type PCR-Z._ Requires external speaker. Covers 850-2000,
200-500 and 13-50 metres. USED (Good condition)........ £5.19.6
‘Tyne PCR-1. Requires external speaker. Covers 200 to 500, 120
to 43 and 43 to 13 metres, Used (Good condition)........ £8.8.0
Carriage (any type) 10/6. Full details S.A.E. Any model fitted
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed

Price 48/-, ready for use on A.C. mains, £2 extra.

ALIRIAL RITS. COMDIISINg Seven 4/L, aerial roas wilon will make
a 16ft. and a 12ft. aerial. There 18 also an aerial base with a ground

Size 44 x 74 x 4in.

Suitable for many other transistor receivers

sbike. All contained in a steel carrying tube with webb strap.
currently oflf(ere;_d. andI. plenty of room for 336 plus 4/° earr.
9 x 4in. SfpEchy il G IOV WESTON ANALYSER MODEL 772 TYPE ¢ (U.S.A),

A.C./D.C. VOLTS 0-2.5, 10, 50, 250 & 1000. D.C. CURRENT 0-1001£A
1ImA. 10mA, S0mA, 250mA, 1A, & 10A. OHMS N-30MQ (in 4

Coloured illustration on EEGUESLS ranges). SENSITIVITY 20.0000/volt or 10000/volt by selector
™M 6 Booklet 216 swll(tch. Plrovlsionlg?r lé:e ass;lou%put n;ett:r (]%E)l Iél hgngsoTe
ercur ookle . oak carrying case x 8t x 5¢in. Complete wi eads, batteries

Y and {nstructions. FULLY GUARANTEED £7.10.0. P. & P. §5/-.

Trade and Retail i
i : CHARLES BRITAIN (RADIO) LTD.
OSMOR G ovbos™ &t | | 11 Upper saint Martins Lane, London, W.C.2

TEMple Bar 0545. Shop Hours 9-6 p.m. (9-1 p.m. Thursday).
Open all day Saturday.
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Small transformers with an output of around
90V, as used for h.t. eliminators, will do well. The
voltage should be a little higher than the maximum
needed, as it can be easily reduced by means of
R2 Capacitors need insulating from the chassis,
as the bias supply is negative.

Sereen Clamp Circuit

A screen grid clamp valve may be employed to
protect the p.a. if grid drive fails, and also with
buffer keying. A typical circuit is shown in Fig. 5.
The clamp valve can be any audio output tetrode
or pentode, such as the 6BW6, 6V6, 6L6, etc.

R1 and R2 are the usual screen grid potential
divider. When drive is present, grid current in the
4-7kQ grid resistor provides bias for the clamp
valve, the 500kQ potentiometer allowing adjust-
ment of grid voltage. In these circumstances, the
clamp valve passes very little current.

When grid drive ceases, either due to a fault,

or because a buffer stage is keyed, grid current no

fonger flows through the 4-7kQ resistor, and
negative bias is no longer applied to the clamp
valve control grid. The clamp valve thus passes a
large anode current, causing considerable voltage
drop in R1. so that the p.a. screen grid voltage
falls. The 500kQ potentiometer is adjusted so that
the p.a. anode current is almost zero, when drive
is removed. The circuit is automatic, and may be
used with a c.w. transmitter, as mentioned, or
with anode and screen grid modulation.

Heavy currents can be avoided by including
suitable h.t. circuit fuses at a convenient point in
the power pack. These fuses may be chosen so
that they will blow if the current reaches a level
likely to damage the p.a. valves. A 150mA fuse
may be adopted for a single 6146, or a 300mA
fuse for a pair of 6146’s. Fuses afford no pro-
tection against excessive anode dissipation due to
wrong tuning of the p.a. But they are useful as
protection against any fault which would result
in a very heavy anode current, which could other-
wise persist until the valves or power pack were
damaged.

It is quite usual to employ a single meter, for
grid current, anode current, and possibly other

PRACTICAL WIRELESS
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HT+ HT+250V to
+ 350V
. R 470k
To

driver 500K
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2000 i 47 2000 muaar R2

pF K pF

HT—

—ve bias | %

Fig. 5: A screen clamp valve circuit.

purposes, a switch selecting the appropriate
circuits. If space permits, it is useful to have
separate meters, so that grid and anode currents
can be observed at once, or snmultaneously This
is particularly important if any adjustment _to
anode tuning and loading considerably influences
the grid current.

If little space is available, a miniature meter
may be needed, and these are readily obtainable.
Surplus meters are relatively mexpensxve, but
require more space. A meter which gives roughly
a half-scale reading, with normal current, is con-
venient: e.g., a 10mA instrument for a pair of 807
or similar valves operated with 4mA to 6mA grid
current, or a 250mA meter for anode currents
around 100mA to 200mA, and so on. Sensitive
meters may, of course, be shunted in the usual
way, to increase the current range. A -by-pass
capacitor is included in parallel with each
meter.

HOME-MOVIE AMPLIFIER

(Continued from page 998)

from No. 1 putting in the final small components.
This stage has very high gain and particular care
should be taken here with the wiring. The follow-
ing points should be noted: the centre spigot of
the valveholder must be earthed, the screening
skirt of this valveholder must also be connected
to earth, the wire from pin 8 to the earth tag
should have a small single loop made in it to allow
slight movement of the anti-microphonic valve-
holder.

Having completed the wiring to this stage,
carefully check it against the diagram. It is also
useful to compare it with the theoretical circuit.

Carry out the same procedure for the next stage,
V2, noting that in this case the centre spigot is
taken to one of the cathodes (pin 8). Do not over-
look C7 005xF, which should be connected
between tags Nos. 4 and 8 at the chassis end of
the group board. .

This almost completes the wiring. The earthing
link from No. 1 tag of the group board to the
centre earthing tag of the five-way strip should
be inserted, making sure that it is well clear of the
1-:5kQ resistor which not only carries the h.t.
positive but also gets quite hot in operation.

All that now remains is to insert the valves into
their correct positions. screw in the 6:5V 0-3A pilot
bulb, wire up the three-core mains lead, keeping
the green lead for earth, and connect the loud-
speaker.into the jack socket.

The microphone circuit will gnve good results
with any high impedance microphone, but it has
been designed particularly for a normal crystal
type. Care should be taken, particularly in small
rooms, not to turn the microphone volume up too
far as feedback will occur, causing a loud howl. .

For cine work it will be found best to have the
loudspeaker close to the screen. and facing the
audience. The amplifier and microphone should
be placed near to the projector, although if the
projector is a noisy one the microphone should be
screened from it. .
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PART 2 - MORE ABOUT METERS
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techniques

H. W. Hellyer

jNDIVIDUAL volt and ampere meters are
rarely found around the wireless workshop. They
have their uses: mainly in specific applications,
such as vehicle system testing, or in the industrial
field as indicating devices, part of a static monitor.
More widely employed, because of its versatility,
is the multimeter, with a number of ranges for
measuring volts, amperes and ohms. It may be a
small pocket instrument, suitable for direct current
readings only, the dozen or so ranges selected by
plug-and-socket connections, or it may be a com-
prehensive *“bench” type, with fifty or more
ranges, a.c. and d.c., a wide scope of resistance
checks and additional facilities such as high-
voltage, capacity and *“ Q" measurement.

The Multimeter

Whatever the design of the multimeter, its
accuracy and its dependability as a measuring

instrument rely upon the quality of the basic -

movement, as described in Part One. Sensitivity of
the meter determines its usefulness as an indicator
of correct voltage, and limits the lowest scale. A
typical multirange testmeter may have a sensitivity
of 20,0002 per volt on d.c., with a movement
requiring only 50 micro-amperes for full scale
deflection. (The same instrument would have a
sensitivity of perhaps as little as 1,000Q per volt
on a.c.)

The principle of using a multirange meter on the
highest voltage range, where a choice is available,
to obtain the most favourable ohms per volt
loading of the circuit (see Part One), is correct—
but another factor should be considered, That is
the accuracy of the meter.

For example, a meter with a stated accuracy of
2% could indicate between 98 and 102V when
exactly 100V is applied to it, on the 100V range.
In other words, this is a full-scale accuracy figure,
and. if half the voltage is applied, with the meter
switched to the same range, a variation between
48 and 52V may be noted, which is a 4%, plus or
minus, error. At the lower end of the scale, the
error factor is even greater. Therefore, it is better
to use a meter on the range that gives a deflection
as near the upper end of the scale as possible.

From this, it can be seen that much depends on
the circuit in which the meter is connected, and

its sensitivity, in interpreting the error factor. In
other words, one must grow used to one’s meter
and allow for the inevitable discrepancies.

A.C. Measurements

This is even more apparent when using a multi-
meter for a.c. tests in radio work, Here there are
two more factors to consider. First, the shunting
effect of the bridge rectifier and components
reduces the meter sensitivity, and second, the
frequency response of the instrument determines its
accuracy ot reading. The average multimeter is
not intended to be used at much above Skc/s for
very accurate results, and is generally employed
for measuring such things as heater voltage and
current, at mains frequency, 50c/s. For higher
frequency work, such as the measurement of stage
gain in radio and audio frequency stages, an elec-
tronic meter is very much more accurate and
trustworthy. This type of instrument will be
discussed later.

Resistance Testing

An important function of the multimeter is the
ohms range, or ranges. By fitting a battery in the
meter, and arranging variable resistors to bring
the meter movement to full-scale deflection. when
the circuit is completed, i.e. terminals short-
circuited, zero ohms, then introducing the unknown
resistance in place of the short-circuit, the reduced
current can be indicated as a proportion of full-
scale deflection, and read off directly from a scale
—which will now appear in reverse to the voltage
and current scales.

It will also appear non-linear, the divisions be-
coming progressively more cramped as maximum
resistance, i.e. minimum current flow, is
approached. The resistance will be zero at full-
scale deflection, infinity at minimum deflection.
The highest resistance reading that can usefully be
indicated depends upon the sensitivity of the meter,
and the battery voltage. But addition of an
external battery extends the range of the instru-
ment and alternative methods of connecting meter,
battery and variable shunt can “open out” the
lower range. enabling a reading of smaller
resistance values.

This is seen more clearly in Fig. 4, Here there
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are three alternative ways of connecting a basic
meter movement for resistance testing. At (a) we
have the normal “series” arrangement, as
and R2 are comparable, the value of R1 being such
as to afford protection to the meter, preventing a
current in excess of full-scale deflection
flowing even when the battery is fully charged and
previously described. If the values of resistors R1
R2 at minimum, then half-scale deflection, in
ohms, will be R1+R2.

Where a meter is being adapted, it may be
necessary to compute values of resistance for
readings of current. This can be done if the full-
scale deflection of the meter is known, and its
internal resistance.

Calculating the Internal Resistance

To calculate internal resistance, Rm, connect the
meter across a suitable supply, using it as a

R2
+ L Set zero
= 3 |
=] s SR1 _-T
2
< Yooood ) Set zero, =

X
ALLLLLAS,
VWYY

(a)

R I
(o) ﬁﬁﬂ%ﬁfv

. Fig. 41 Three ways of connecting a basic meter movement for resistance

testing.

voltmeter, and note the reading. 'Then connect a
known resistor in series and note the new reading.
If this resistor is called R, and the first and second
readings V1 and V2,

V2XR

Rm=———

Vi—=V2
Then, referring again to Fig. 4, the value of an
unknown resistor Rx across the test terminals can

be calculated, using the following formula,
R (total) X f.s.d.—R (total)
RX=—————
1

where the total resistance is the sum of R1, R2, the
internal resistance of the meter and the cell
resistance. With a new cell, the last factor could
be ignored for practical purposes. F.S.D. is the
current required for full-scale deflection and I the
new current reading obtained when the short-
circuit across the test terminals is replaced by Rx.
more accurate arrangement is shown in
Fig. 4(b). Here, the meter is connected as a volt-

meter, with R2, the “Set Zero™ control shunting

the meter movement.
resistor.

R1 is again the limiting
The formula for calculating Rx is:
f.s.d.

(I—1)
With this type of ohmmeter, greater accuracy is
possible at the lower portion of the scale, which is

Rx= X R1.
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also less cramped, but the sub-divisions are limited
by the meter characteristics. Increasing the battery
voltage allows an extension of the range and
greater accuracy of higher resistance readings.

The Insulation Tester

To check lower values of resistance, a slightly
different arrangement is needed, as shown at (©).

This is the basic * insulation ™ tester. R2 and the
battery are shunted across the meter, as is the test
resistor, Rx. The set zero is adjusted with the
terminals open-circuited, and readings increase
from left to right. Greatest accuracy 1s obtained
at the lower values. Connecting a test resistor
across the terminals equal to the internal resistance
of the meter, Rm, gives a half-scale deflection.
From this we can see that the formula for inter-
polation (reading current as resistance directly),

will be: Rmx I
Rx=

(f.s.d.—D

ohms measurement in the com-
mercial multimeter is as shown
in (b). When adding a battery
for the extension of ohms ranges,
et it is merely necessary to connect
et zero it in series at the terminals,
taking care to observe correct
polarity.

Other methods of measuring
resistance, such as the Wheat-
stone bridge, will be dealt with
as different instruments are
described.

Precautions

When making resistance tests
in a receiver, ensure that power supplies are
switched off and electrolytic capacitors are dis-
charged before connecting the ohmmeter leads. It
will be noted that the connection of an ohmmeter
across an electrolytic capacitor will give a reading

which “kicks ” towards full-scale (low resistance)

and slowly falls away. See Fig. S(a). This is because
the capacitor is partially charged by the ohmmeter
battery, the charge leaking away through the dis-
charge path of the meter resistance, its rate giving
an indication of the * goodness ” of the component.
Larger capacities give a larger “kick” and a
slower falling away.

This phenomenon is more noticeable on the
higher resistance ranges, and provides a useful
quick test for the engineer, but the presence of
electrolytic capacitors in a circuit should not be
overlooked as false readings can result.

Semiconductors
Similarly, a crystal diode in a series circuit will

give a resistance reading that varies with the
applied voltage. This is because the diode tends to
pass current in the direction shown by the arrow in
Fig. 5(b). Thus, a low resistance reading will be
noted, whereas a high resistance will be indicated
if (the meter+is connected with polarity as shown
in (c).

Enlarging upon this theme, we can observe that

transistors are also semiconductors and behave in
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similar mannef to crystal diodes when the ohm-
meter is connected to their leads. First, note that
a. meter with a battery voltage greater than 3V
should not be used for making resistance checks
around a transistor radio. But, if this stricture is
noted, it is possible to make a rough test of a
transistor while fault finding, as shown in Fig. 6.

Here, it will be noted that the polarity of the
meter is indicated. This can be quickly verified by
connecting the meter test leads across a semi-con-
ductor diode and noting that a low reading is
obtained when the meter lead carrying negative
potential is connected to the cathode (red end).

v Note ‘that polarity
Discharge rate signs refer to

@ t(secs)=CR actual polarity at
% meter leads.

3 Common positive
‘o 0+368 of terminal of some
g N Fuitvaieé " commercial meters

have negative polarity
when switched to
ohms ranges.

(a) Time (secs)

Fig.. 5 (above): Connecting an.ohmmeter across an
' electrolytic capacitor and a diode.

Fig: 6 (right): Making a quick transistor test.

These transistor tests are only a guide, with com-
parative readings taken by a 20,000Q/V meter on
the highest ohms range.

Choice of Instrument

The multimeter has a number of other uses.
Mention will be made of these at the appropriate
stage of our discussion. At this point it is only
necessary 'to add that money spent on the purchase
of a good quality instrument is never wasted.

However, there are factors affecting one’s choice,
quite apart from quality. These are to some extent
determined by the nature of the work being done.
For example, a meter that is ideal on the bench
may not be robust enough, or may have too
(mechanically) sensitive a movement for work in
the field. It is false economy to buy a meter with
a number of facilities, then use it only for check-
ing one’s car battery. On the other hand, a good
meter with fewer ranges can often be adapted
quite cheaply and accurately for the occasional
reading beyond its scale.

~Remember that the a.c. ranges on a multimeter
.are less sensitive than the d.c., because of the
sshunting effect of the non-linear rectifier. Also, the
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frequency response on thése ranges is not intended
to cover audio or r.f. measurements accurately, for
which special instruments are needed, as will be
discussed later, )

When using the meter for measuring unknown
quantities, protect it by beginning at the highest
range, then reduce until the pointer gives an indica-
tion within the normal scale limits. Avoid the
damaging practice of causing the pointer to
“slam ™ against its stops. Even with an overload
of the mechanical type shown in Fig. 7, there is
danger of bending the delicate pointer before the
trip mechanism operates.

Overload Protection

The mechanism of Fig. 7 is that of the popular
AVO meters, where a momentary overload results

E Collector
E Base@

) Emitter
:

in the spring tripping of the spindle S by the action
of toggles T, push rod P, and jewel crank lever L
and the reset arm R which engages a recess in the
knob spindle. The spindle is attached to a former
on .which circuit contacts C are mounted. Re-
making the circuit is simply done by pressing the
re-set knob to engage the recess in the spindle with
the sprung lever L.

Other forms of cut-out work on the electrical
principle, with a rectifier of specially chosen
characteristics shunting the meter and carrying
excess current resulting from an' overload. The
difficulty here is that if the overload is prolonged,
or too great, the shunts themselves are damaged
and ‘have to be replaced. This is a job for the
specialist; fitting of an incorrect value will upset
the meter characteristics. Even the fitting of the
correct shunt normally requires that the meter
shall be re-calibrated.” The moral. obviously. is
“Don’t risk that overload .

Moving Iron Meters

All that has been said previously relates to the
moving coil meter. It must not be thought, how-
ever, that the alternative type, the moving iron
meter, has been completely superseded. It has its
uses, and the very definite advantage is that it is
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suitable for a.c. measurements, as reversal of
polarity does not prevent its functioning.

The meter movement has a fixed coil, through
which the current to be measured flows. A soft-
iron armature is mounted at the centre of this coil
and interaction of the field of the coil and the
magnetism induced in the armature cause deflec-
tion. This deflection is not linear, as with the
moving coil type meter, the scale divisions widen-
ing as they approach full-scale deflection.

Although basically, this deflection non-linearity
is proportional to the square of the current

S — spindle

T — toggles R
P — push rod

L — jewel crank lever [

R — re-set arm Re-set
C — circult contacts knob

Fig. 7: A mechanical type of overload.

(Square-Law), variations in design enabling the
armature to become magnetically saturated at low
current values result in scales that, although
cramped at the extreme left, are nearly linear over
the rest of the scale. ° e

Two types of moving iron instrument are used,
the attraction and repulsion. The former is as
described above, the two fields attracting. The
latter has a fixed and a moving soft-iron piece,
with the field from the coil inducing similar fluxes
in each, causing repulsion and a swing of the
lightly mounted moving armature,

Their special advantages are cheapness, robust
construction and a.c. characteristics that are better
than d.c. Disadvantages, as compared with the
moving coil type, are, lower accuracy, higher
required f.s.d. current, reactance error with
frequency variation and susceptibility to external
magnetic fields.

Electrostatic Voltmeter

Another “universal” instrument with a special
application is the electrostatic voltmeter. This
operates on an entirely different principle,
independent of current. For this reason, it is
employed where the loading on the circuit must be
negligible—as, for example, measuring e.h.t.
voltages of a television receiver, across the high
impedance circuits commonly used in flyback
systems.

The voltage is applied to two sets of plates,
rather like the tuning capacitor of a radio receiver.
One set of plates is fixed, the other is pivoted and
the pointer is secured at the pivot. Fine hairsprings
provide mechanical balancing, as with the instru-
ments described previously, and the tension of
these can be adjusted to zero the movement.

A voltage applied to the two plates in close
proximity causes electrostatic attraction. and thus
the moving plates tend to swing, the torque being

-non-linear characteristic of
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proportional to the actuating voltage—but in
practice, some initial torque’ is needed to overcome
the mechanical suspension drag, and at the lower
end of the scale the readings will be closer together.

One disadvantage is that low voltages cannot be
measured by this method with any great accuracy.
Another is that this is essentially a single-scale
instrument. Any additional resistive multiplier
defeats the no-loading characteristic, and adding a
capacitative divider for a.c. measurement increases
the loading, as the electrostatic voltmeter acts as
a capacitance across an a.c. circuit. For the same
reason, its frequency response is poor.

Bridge Rectifier

The foregoing notes have described meters that
can be used to measure alternating currents and
voltages, but with less sensitivity than is sometimes
desirable.

The multimeter usually employs a brid
rectifier circuit for the conversion of the applie
a.c. to a d.c. suitable to operate.the meter move
ment. A typical circuit is shown in Fig. 8, with th
four rectifier elements of the bridge called A, B,
and D. When a.c. is applied to the left-han
terminals, points X and Y of the circuit become
alternatively positive and negative, and for periods
of a half-cycle, current flows in one direction only.

Thus, when X is positive with respect to Y,
current flow follows the dotted arrows, from Y,
through C to the meter, and through A to the
positive point X. Thus, the left-hand terminal of
the meter is the negative pole. Now, when the a.c.
reverses and X is negative with respect to Y, the
current path is from X through D to the meter,
through B to Y, so that the left-hand terminal of
the meter is again negative. Thus, the meter
measures a d.c. proportional to the applied a.c.
The reason for the particular current paths is the
the semi-conductor
rectifiers, which have a low * forward” resistance,
allowing the easy passage of current and a high
“back ” resistance, impeding the current flow.

But it must be remembered that no semi-
conductor is perfect, and a shunting effect on the
meter is caused by leakage paths in an unwanted
direction. Hence the loss in sensitivity when such
an instrument is used on a.c. The frequency
response is also affected by the rectifier.

Further, semi-conductors are prone to damage
from overload, and suffer when sharply peaked
transients are applied, such as may be caused by

_the making and breaking of a circuit. Switching

both of the meter and the apparatus under test
should be avoided when the meter is connected. Thit
is important on both
a.c. and d.c. Although
all reputable makes
of ,multimeter have
protection devices, .
swamp resistors,
surge limiters and
overload shunts, it is
impossible to protect
the meter completely,
and the careful
user will be rcwarded

Fig. 8: A typical bridge
rectifier circuit.
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w_itﬁ a longer, more consistently-accurate life of
his instrument.

Thermo-couples

An instrument that is widely used for measuring
a.c. over a wide range of frequencies is the thermo-
couple meter. Several types are available on the
surplus market and can find an application in
experimental work.

The basic movement is a moving coil, often a
millivoltmeter, responsive to as little as 300mA.
This is used to measure the d.c. produced by the
heating effect of an- alternating current on the
junctign of two dissimilar metals. Iron and
eureka are .two of the metals widely used and
several thermo-couples may be used in conjunc-
tion.

These instruments are accurate up to quite high
frequencies and some which use antimony with
-platinum and copper with constantan have a
relatively high thermo-electric power. As the
e.m.f. at the junction is proportional to the heat
and thus to I the instrument is a square-law
device. Thus the scale is cramped to the left,

progressively widening toward the high-current - .

readings. Pointer movement tends to be sluggish
as compared with the meters previously discussed.

Hot-wire ammeter

“This instrument is somewhat similar but
‘employs the principle of metallic expansion under
heat. It has a piece of fine, high-resistance wire
through which the current passes and to which .is
attached a pulley via an isolating metal strip. As
the current through the wire increases, expansion
causes it to “sag”, allowing the take-up wire to
draw on the pulley and move the pointer. Move-
ment is necessarily sluggish and mechanically the
instrument is delicate besides being very suscep-
tible to overloading. At higher frequencies skin
effect introduces serious errors and further errors
occur if the waveform being tested is not sinu-
soidal. This type of meter has largely been super-
seded by the thermo-couple except for some
special laboratory applications.

The valve voltmeter

The use of a meter in a circuit makes some
difference to the circuit characteristics whether
voltage or current is being measured. One
authority has stipulated that his ideal meter must
have “infinite impedance on both a.c. and de., a
frequency response extending up to 300Mc/s and
a reasonable indication at about 10 microvolts ™,

This ideal may be asking too much but the
modern valve voltmeter comes remarkably close to
such perfection. An input impedance of 10
megohms or more is almost as good as an infinite
impedance for practical purposes and is quite
common. This is attained by feeding the voltage
being tested into the grid circuit of a valve, which
can be operated in such conditions as to present a
high impedance and very little circuit loading as a
result. -

Some shunt capacitance is inevitable; the con-
necting leads themselves have a shunting effect.
But a low-loss “probe” can be made which
rectifies the a.c. voltage to be tested at the point
of measurement, then applies the rectified voltage

PRACTICAL WIRELESS
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AC In DC.out

I L )

(b)

Fig. 9(a)t The basic principle of the valve voltmeter;
(b): a.c. probes.

(now d.c.) to the instrument, several valve stages
being used both to amplify this voltage and act as
“buffer ” stages to the meter. A carefully con-
structed probe can allow a.c. measurements up to
300Mc/s with very little loss, while a useful
indication of about 100 microvolts is not
uncommon even on standard instruments.

The basic principle of the valve voltmeter can
be seen from Fig. 9(a), which shows two halves
of a double-triode valve in a balanced circuit.
Actually they form a bridge across the h.t. supply
with the meter reading a difference in cathode
voltage. Thus when each triode passes the same
current the cathodes are at the same potential and
the meter reads zero. The bias of the second
triode is altered by the set zero control and the
bridge is balanced, but when a d.c. voltage is
applied at the input terminals, effectively across
the grid circuit of V1, the balance is upset, cathode
voltages differ, and the meter indicates the change
which is proportional to the input.

The valve voltmeter and its wide applications
will be dealt with at greater length in the next part
of the series.

A.C. probes, which differ in detail from that
shown in Fig. 9(b), will also be discussed. Many
probes now used are unsuitable for high-frequency
work and it is necessary to go a little deeper into
the effect upon components and circuitry of
higher frequency, non-sinusoidal waveforms. It
will be noted that the probes supplied with several
of the better-class commercial valve voltmeters and
electronic testmeters are considerably more com-
plicated than that illustrated and also that the
circuitry of the meter has been developed to a high
degree of accuracy, stability and economy.

Power supply circuits are necessary for these
meters and several refinements are employed to
improve stability. It is hoped that a discussion of
these points will be of assistance both to users of
commercial equipment and to potential con-
structors. (To be continued)
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48 pages of

Trade catalogue also available,

SEND FOR OUR 1963 COMPONENTS CATALOGUE

valves and accessories. Send /- in stamps-for your copy.
for which please attach your business

letter heading.

POTENTIOMETERS

A range of Ardente miniature potentio-
meters is available. In the circular type
adjustment of the control is made by
rotating the peripheral ring.

Type VC.I104], less switch, diameter
0.680in., width less pins 0.170in., available
in the following values: 5,000 ohms semi-log,
| megohm semi-log, 7/6.

Type VC.I545, with switch, diameter
0.900in., width with pins 0.490in., availabte
in the following values: 5 K ohm semi-log,
20 Kohm semi-iog, | Megohm semi-log, 5/3.
Type VC,1760, with switch, diameter
0.720in., width with pins 0,378in., available

in the following values: 5 Kohm semi-log,
20 Kohm i-log, | Mohm i-log, 1076,
CHASSIS

Aluminium Undrilled with Reinforced
Corner, available in the following sizes:
6in. x 4in. x 2%in. oo oo each
8in. x 6in. x 24in, oo we 6/3 each
10in. x 7in. x 2%in. eos wee  7/3 @ach
12in. x 3in. x 24in. v ves 579 each
12in. x Sin. x 2iin. o es 619 each
12in. x 8in. x 24in. oor e 8/6 each
I4in. x 3in. x 24in. woe s 610 each
I4in. x 9in. x 24in. oo vee  12/= each
16in. x 6in. x 24in. o we 93 each

16in. x 10in. x 24in, ... as  14I= each
All are four-sided—ideal for radio receivers,
amplifiers, power packs, etc. N

OUR NEW 60-PAGE

HI-FI CATALOGUE

IS NOW AVAILABLE
SEND

2/

PLUS 6d. POSTAGE

LOUDSPEAKERS

All 3 ohm IMPEDANCE

Round Types-=I3in. 1776; 2{in. 17/6;
15/=; 64in. 16/6; Bin. 1776; 12in. 2976,
Square Types—2¢in. 18/6; 3in. 19/6;
Tweeter 1276,

Elliptical Types—6in, x 4in. 15765
4in. 1576; Bin. x 6in. 1776; 10in,
21/=

We also have in stock TSL Lorenz LPH65
37/8; WB HF8I2 £4.1.3; WB HF912 £4.6.0;
WB HFI012 £4.17.6; {2in. RTC 15 ohms
unit 105/—,

Sin.
4in.

Zin, x
x 6ine

LOUDSPEAKERS BY WHARFEDALE

8in. Bronze/RS. 10,500 gauss. Roll sure
round. Resonance 50/55 c/s. Impedance
10/15 ohms. Total £4.4.6.

8in. Bronze FS[AL. 10,500 gauss. Alue
minium voice coil, foam surround. Impe-
dance 2/3 or 12/15 ohms. Resonance 50/55
c/s. Total £4.4.6.

Super 8 RS/DD. 14,500 gauss. Fitted roll
surround and double diaphragm. Resonance
50/55 c/s. lmpedance 10/15 ohms. Total
£7.9.5.

Super I0/RS/DD. 16,000 gauss. Fitted
roll surround and double diaphragm.
Impedance: 10/I5 ohms only. Resonance
38/43 c/s. Total £12.3.7.

Golden 10/RS/DD. 14,500 gauss. Fitted
roll surround and double diaphragm.
Impedance 10/15 ohms. only. Resonance
38/P43 cfs. Total £8.15.5.

10in. Bronze/RS, 10,500 gauss. Roll
surround. Resonance 35740 c/s. Impedance
10/15 ohms only. Total £5.3.3.

10in. Bronze/FSB. 10,500 gauss. Foam
surround. !mpedance 2/3 or 12/1S ohms.
Resonance 38/43 c/s. Total £5.3.3,

Transistors
RECTIFIERS | oc3s 18-
ocC36 2176
* Rectifiers suitable for gg:; :‘:
Battery Chargers 12 0C70 6’,6
volt output, 2 amp 82;;. :,:
7/=, 4 amp 1276 and OC73  16/-

6 amp 1576,

TRANSISTORS AND DIODES

Qc7s . | OCPTI 25 ) OAT3 ¥
o 2. OA79 3
OC78 8l | Matched Pre. | CAgl 26
ocsi 8- | 2xQSi2Mé- | oass 3
oC84 86 OA9l 3
OCI170 916 | Diodes OA95 36
OCI7I 106 | OAS 6l

OC201 3i/- | OAI0 8- | Sundry Types
oc202 26- | oar0 3. | Pxaio2 4f-

A set of Transistors comprising | 'OC44, 2 OC4
Sat of Audio Transistors, | x OC81, 2 x OCBI, Drive

5, 1 OC8ID, 2 OC8I, 32/6 set,
r Matched Pair, 1576 set.

ALUMINIUM
GECSI PANELS
Q:g"’ 3/6 For use with our
Spot 36 chassis, as front
Wh?:e panels base ?I‘“"
Spot  5la etc, Available in the
GE)'234 3. following sizes:
GEX3S 3/ 14 x 9in. 4/~ each
Xp20t M- 12 x 12in. 46 each
12 x 8in. 3= each
10 x 7in, 273 each

THORESBY BASS REFLEX.
CONSOLE CABINET (T.15)
This cabinet is designed for Stentorian 8in.
or 10in. Loudspeakers and there is also
provision for fitting tweeter unit if desired.
?isz‘e: Height 31in. x width 193in. x depth
in.

Price in Mahogany £12.12,0.
Price in Walnut 776 extra.

THE “WEYRAD"” SUPERHET
TRANSISTOR RECEIVER FOR LONG
AND MEDIUM WAVES

The following components are available
from stock:

M.W. Oscillator Coil PSO/TAC 5'4. Rod
Aerial RAZW 12/6. Ist and 2nd LF. Trans.
P50/2CC (2 required) 5/7. Driver Trans-
former LFDT4 976, 3rd LF. Transformer
PS0/3CC 6'-. Printed circuit PCAI 916,
Literature for complete range of “WEY-
RAD” components available on request.

THORESBY HI-FI EQUIPMENT *
CONSOLE (C.16)
This takes most makes of tape-deck o
record player, amplifier, pre-amplifier
control unit and radio tuner,
?ize: Height 31in, x width 193in. x depth
8in.

Price in Mahogany £14.14.0.
Price in Walnut 10/- extra,

LOUDSPEAKER CABINETS

AUTOMATIC RECORD

SINGLE PLAYERS

Baffle type, walnut finishi— CHANGERS EMT 4-Speed with pick-up ... £3.15.0
Type suitable for an 8in. unit 21~ | BSR UAI4 €6.19.6 | BSR GUS6 ... o oo £4.19.6
Type suitable for a 10in. unit 25/6 | Collaro C60 .. £7.19.6 Garrard TA Mk I ... £8,10.0
Type suitable for a 7in. x 4in. unit 1776 Garrard Autoslim £7.19.6 EMI Battery Version ... £5.9.6
TERMS: Cash with Order or C.O.D.

I AR II—MW'—“— Postage and Packing Charges extra.

L

i~

LEEDS 7
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103 LEEDS TERRACE
|- WINTOUN STREET

Single valves 9d., Minimum Parcel
Post charges 2/-. Please include
sufficient postage with your order.
Minimum C.0.D. fees and postage
36, These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue.
Personal shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 10 a.m.
to | p.m.
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@rmstzorng QUALITY TUNERS

T4B FM TUNER (itustrated) £20.8.0
T4C FM T UN ER (without case) £17. I 9.0
ST3 MK.2 AM/FM TUNER £25.12.0

We also make a wide range of high fidelity
amplifiers and tuner-amplifiers, both mono
and stereo, all of which offer top quality
performance at reasonable prices.

Write for descriptive literature (quoting Dept. PMT) to

ARMSTRONG, WARLTERS ROAD, LONDON, N.7.

Designed to match
any amplifier or
" tape recorder

The T4B model (and uncased version—T4C) is a self-
powered high fidelity FM Tuner. Automatic frequency
control ensures complete stability and the cathode
follower stage, together with the variabie output control,
enables it to be used with any amplifier or tape recorder.
All these features are to be found also in the ST3 Mk.2
AM/FM Tuner together with coverage of the medium and
long wavebands. The AM section includes a ferrite aerial
and two [F stages ensuring good Continental reception
and there is a miniature bright-line indicator for easy
_tuning. :

The case of the T4B Tuner is covered in maroon vinyl-
-hide, making an attractive shelf-mounted unit.

NORTH 3213

-y ~ \ s "
‘] AL‘] ES SAME DAY SERVICE FIRST-CLASS RADIO
NEW! TESTED! GUARANTEED'! 3 y
SETS 1R5, 185, 1T4, 354, 3V4, DAFY1, DFY1, DKSL, DL92. DLS4 .. Set ot 4 for 19/~ HND T'JI? EuuRsEs' rpo
DAF96, DF96, DKSu. DL .. ..  ee  ee  ve un 1 4 for 26/8 Fil .E';E'T A CERTIFICATEL
ATGT 1)/- | 6LD 8/« | 30L15 11/- | LBC3s b/- | BY3l 7/8 Uz 12/- .
D5 7/8 | 6P2> 8/~ | 30r4 12/8 | EBC4l 8/- | EYS88 T~ U2 e/ q . . A o
ggg}- g;. gg'i?; 116//6 %Ké‘m :{ ;g Eg}}::gg 88,6 E%ﬁ @7,9 gog £/ After brief, intensely interesting study—
b . ) - 5 . .
gg g;_ Sg{%‘.r 58//9- %DGGT 1,/3 EEE%} 1%66 Ez&(l) 6/3 U7gj; ‘&; undertaken at home in your spare time
4 - 23 5/~ 17/ | Ez8 6/6 | U1S1 — i ifica-
BB RUE r) sher el hek dje ) ogn mE ) bm 108 CYOUOn e » el el
G 9/6 | U< - 1 tio r i
1U5 5/9 V6G /8 | 185BT 21/6 ECC382  4/9 KT71 8/- U291 1165//6 (D C1 G| PRy LIl af el
2P 22/6 | 6V6GT /3 | Azl 12/ | ECC83 7/~ | MU14  6/6 | U301  17/-|and TV, Let us show you how.
W B, 4\ A ) op) b ade) Uol
v~ 5 . Nid - | U - -—
354 8/- | 6/30L: 9/- | CCH35 13/8 | LCF80 7/~ | N37 11/- | UAF42 g;g " FREE o GUIDE -‘
V4 7/- | 1B6 9/~ | CL33 12/3 | ECF82 / PCo8s  7/8 | UBC4l 779 || The New Frec Guide contains 122 pager |
338 %//6 387 78/!; 8¥é1 1 llg ggggg ; ggggg g;g gggm 813 of information of the greatest impor-l
B 5 B o
SRR R R ity
ALS  3/9 | 787 9- | DAFSS /6 | ECLaz 9~ | BOL82 B | UScas 13/ |, Provides firstraca postal courses for
AM6  3/8 | 7Y4 6/- | DCC0 9/~ | RCL8S 10/~ [ PCL83 10/6 { UCF80 14/6 |l Radio Amateurs’ Exam., R.T.F.B. ]
AQS 8/3 | 10C1 12/- | DFJ3 9/- | EF9 15/- | PCL34 7/~ | UCH21 13/6 Servicing Cert,, C. & G. Telecoms.,
BA 68/~ | 10C2 18/6 | D9l 3/6 | EF3TA ol PCL85 10/6 | UCH42  §/- l Grad. Brit. I.R.E, Guide also givesl
6BA6 5/9 | 12AT6 7/- | DF9 7/8 { EF39 4/ PENA4 11/- | UCH81 g/9 details of ran-e of diploma courses in
6BE6  5/9 | 12ATT 4/9 | DHT6 4/9 | EF40 11/6 | PEN36C 8/ | ucLsz or9 |1 Radio/TV Servicing, El el |
6BG6G 14/ | 12AU7 479 | DHT 6- | EFal /9 | PL36 118 | UCL83 13/3 |y adlel SR LRI
6BH6 8/3 | 12AX7  4/9 | DHSL 9/- | CF42 ] PL81 9/8 | UF4l b7l other branches of engineering, torether |
6BJ6 5/9 | 12K7GT 4/9 | DK32 11/~ EF80 /! PL32 7/~ | UF8S 7N witn particuars of our remarkabie
8B% o7 | fanar ye | B gk | erm  oe | poa e | ulg &l g e ot :
9. 8
SELT Tor | 1T e | DR 318 | Erds Y7 | Pras 138 | Uhie %%/l SUCCESS OR NO FEE |
ris 08 | 20Fs S| e Sk | B 8| BXL lg;: S Al Wtr’ilt_e now for’ your coDY’of this invaluable |
6K7G  1/11 | 20L1 17/6 | DL92 8/~ | EL41 9/6 | PY32 11/6 | uval 6/6 publication. It may _wel prove to be the
6K7GT  5/- | 20P3 18/9 | DL94 7/- | EL42 9/- | PY30 718 | UY 8/6 l turning point in your career.
S b BR oI Rm ge| e ge|mm Z)wh Ue) | rouNbes lacoven
sgszs‘ 1356 %%ST ,;7/6 Eﬁg&m g;g El{‘}g? i3 gggg g;g e fllD. o o wm 150,000 SUCCESSES o sum =¥
L 4 /68 2/8 | WTT il
6LI8 10 | 2isU 178 | EBS1 39 | BMos 16 | tasic br | 2 o NATIONAL INSTITUTE OF
ENGINEERING
READERS
“Anlo gyl IZar%ﬂ Insurfd LONDON, E.C.}
ains amage n
24 COLBERG PLACE, STAMFORD HILL Transit 6d. extra. S. Africar P.O. Box 8417, Jo'bur,
LONDON, N.16 STA. ac8 Any C.0.D. Parcel 3/ AT ’ L
s No - 4587 extra. Australia: P.O. Box 4570, Melbourne.
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jHIS handy little receiver will give a good
account of itself in the less favourable reception
areas where simpler sets are inadequate. A
directional aerial enhances the selectivity of the
superhet circuit so that a good performance on the
crowded medium waveband is obtained without
excessive sideband cutting.

Mixer and I.F. Stages

Referring to Fig. 1, it will be seen that the
signal from the ferrite rod aerial is applied via the
switch SI, to the grid of a frequency changer valve,
12AHS, the capacitor Cl1 being included so that
the lower ends of the aerial windings can be
returned to earth and a.g.c. can be applied in the
parallel mode to the grid..

Switches S2 and S3 select the oscillator coil
appropriate to each waveband and signal and
oscillator frequencies are combined in the valve to
produce in the anode circuit the difference fre-
quency of 465kc/s. The valve V2, which accepts

by V. E. Holley

and amplifies the signal at intermediate frequency,
is a high slope variable-mu pentode, 6BA6, in 2
coventional circuit, the screen receiving its supply
through the voltage dropping resistor RS, decoupled
by capacitor Cl11.

This network also supplies the screen of VI but
as the valves work at different frequencies, there 18
no inter-action.

Detection and A.G.C. '

It was intended to use a pair of germanium
diodes here until it was noticed that a double diode
valve and its base could be obtained ex-equipment
at considerably less cost. The constructor who has
diodes of the GEX34 type available, however,
may substitute them directly for V3 in Fig. 1 with-
out any alteration in the performance of the
receiver. (The red ends of the diodes correspond
to the cathodes of the 6ALS.)

A.G.C. voltage is derived from the primary of
the second if. transformer. The voltage available

-

RS

R4
33k 18k

pom————

va
ECL8O

v3
6ALS

v2
?‘ﬁﬁd sl 6BA6
iy ToF
. e H >
D
7
- 3
A H
L 1000
=CH X
OipF £
§| 58 Ea%‘)k
Cl 2R7:R8 Fvolume
AF[ 24 3M
12 —f ke
0-S55F T e

Fig. |: The circuit.
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at this point is considerably greater than that at
the secondary, making the gain control that much
more effective. The insulation of the capacitor C14
is important and a good quality mica component
should be used.

Resistor R8 is the a.g.c. diode load and the filter
R6, C12, removes the i.f. and audio components
before the voltage is applied to the grids of the
controlled valves. It will be noticed that the
sensitivity to weak signals is limited by the absence
of a delay voltage in the a.g.c. system, but a
receiver of this sort would not normally be used
for reception of weak and distant transmissions.

The second diode in V3 demodulates the signal
for a.f. amplification, the filter network C15, R9,
removing the now unwanted intermediate fre-
quency before the signal is passed via the volume
control, VRI, to the a.f. and output stages.

A.F. Stages

Portability  imposes
its limitations -and in
order to keep the power-
pack down to a reason-
able size and weight,
a.f. amplification and
power output are
obtained from a triode-
pentode valve 'ECLS0,
which  has only a

+

ment.

The triode scction is
2mployed as a resistance
coupled amplifier with
an° anode load of

Fig. 2 (above) : Additional
smoothing to reduce resi-
dual hum. o

PRACTICAL WIRELESS

modest current require- .

March, 1963

220k, while to provide the optimum bias, the grid
resistor of 122MQ is returned to a tapping on the
cathode resistor instead of to earth as would be
done if there were a separate triode cathode.

The pentode section provides a power output of
about 14W. The optimum load is 11,0009 and for
a 3Q Joudspeaker, the output transformer ratio
should be about 60 to 1. Connected across the
primary is a capacitor, C19, which corrects the
response at the higher audio frequencies. The
cathode network which is common to both
sections of the valve, must be bypassed by a large
capacitance and C22 should not be less than
250uF.

The overall gain of the two stages, though
adequate, is not high and no trouble is likely to be
experienced with hum. The residual hum level of
the receiver is very low and can be reduced to
inaudibility if desired by some additional smooth-
ing in the anode circuit of V4A, as shown in Fig. 2.

Power Supply

An h.t. supply of about 45mA at 200V is required
and the valve heaters and dial light need 1-5A at
6:3V. A double wound miniature mains trans-
former reduces mains borne interference to a
minimum and makes the chassis safe to handle at
all times.

It has a 250V half-wave secondary which feeds
a contact cooled metal rectifier, MR1. Smoothing
is provided by the resistor R14 and the two elec-
trolytic capacitors, C20 and C21, which may of
course, be one double component if desired.

Many miniature transformers do not have
tapped primaries, so that the h.t. secondary voltage
may vary somewhat with the mains voltage. The

4

L]
’

i $3/3' dla:
VR

Bend alon 21

]
9 . ;5' dli@
dotted lines = =
/ Tuning

|
.
13— -
e e e e e e e e = W e e e e ) e
——— e —— — —I I— —— e - —
| 1
1 i
Twin—gang | 1
tuning [ |
capacitor 1 I
1 .
o t L gratidine
0 s| H suf ransformer
—————— — et |5ddia IFT2 [
| 34 dia, o_é/o o |’6 :
- el — . -
|. 0.0 0'0 e :
. ! 4 dia
L 1" 1"—-]-— yel Sooooood

S

Material... Aluminium

Fig. 3: The chassis drilling details.
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|
Mﬂ? vi
lC 12AH8

on/ott

switch” 1
=
i S2
Tags marked MC' | VR1—w

dencte earthing
connections

Fig. 4: The complete wiring diagram.

value of R14 may therefore need to be adjusted to

produce the correct h.t. line voltage of 200 in the

{Ieceiver. Mains switching is incorporated with
R1.

Components

To simplify alignment, fixed padding capa-
citances are used in the oscillator circuits, but this
will be satisfactory only if the oscillator coils are
designed for use with the particular ferrite rod
aerial employed and the capacitances are those
recommended by the manufacturer.

The values shown in Fig. 1 for C9 and C10 are
typical but not universal. The mains transformer
must be a miniature and the i.f. transformer should
not be larger than lin. square. All the other com-
ponents can be standard and, as there is nothing
critical about them, the constructor can use any-
thing he has to hand which is electronically suit-
able and can be fitted in.

Construction 3

The receiver is constructed on a chassis of
18s.w.g. sheet aluminium, 9in. x 4in. X 2in., the
details of which are given in Fig. 3.

A rough wooden box should then be made in
which the chassis can be suspended upside down
by its end flanges while the wiring is carried out.
Tinned copper wire of 22s.w.g. is suitable for this,
covered with sleeving in the case of comnections
more than lin. or so in length. .

Fig. 4 shows all the under chassis wiring with
the connections opened out for clarity. The only
really critical point is the lead to the grid of V2;
if instability is experienced, it will almost certainly
be due to pick up here and screening may be
required even though the lead is short.

Aerial

The method of securing the aerial - will vary
somewhat according to the fittings if any, supplied
with it. If there are none, a satisfactory arrange-
ment is a bracket of 18s.w.g. aluminium to the
measurements given in Fig. 5. Fit rubber grommets
in the two #in. holes and pass the aerial ro<
through them. This assembly can conveniently
be supported, as in the illustration, at a height of
about 4iin. above the chassis on a strip of I¢
gauge aluminium Sin. x lin., having 1in. turned a
right angles at the bottom for bolting to the deck
of the chassis.

Tuning Drive

The not inconsiderable expense of a tuning drive
and scale is avoided by the arrangement shown i
Fig. 6. The drive spindle is a discarded volumi
control with the body removed and carries a bras
pulley from a well-known constructional toy
drilled out and soldered to it.

To suit. ’
Bend  securing bolts Bend

) '%dg}i -¢( 35 s T
-~ g I %
. « )

i L—%’ | 1 | %”——! l

Fig. 5: Details of the aerial mounting bracket.
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“The drive cord is taken via two more pulleys
(a) and (b) fitted to the chassis, to a 24in. drive

PRACTICAL WIRELESS

drum on the tuning capacitor, engaging on the way -

with a cursor which is free to move along the
length of an aluminium plate, Sin. x 1in,,
secured to the front chassis runner. The plate
should be mounted ;on two lin. long bolts and
positioned by distance pieces or nuts far enough
fiom the chassis runner to permit the drive cord to

' —

Drive !

cord \

3 loops of wire soldered to cursor

>

‘March; 1963

there are no shorts in the h.t. wiring. Power can
then be applied and the presence of voltages at the
valve electrodes verified with the meter. Measure
the h.t. rail voltage. It should be between 200 and
210V and if it is not, the value of R14 should be
altered to bring it within this range.

LF. Alignment
If pre-tuned transformers have not been used, it

Tension
. spring

Svrcrrimtrss ot estr s,

|
|
|

2o,

Rear view of cursor showing mettiod
of attaching drive cord

Cursor— 22 swg tinned

Tuning drive spindle (24 swg. tinplate) copper wire

P E—

i =srlememecennnaaa.

@ ! ! @ A
n 5 b

. ; B il T TUr S -.-L-- Volume - ‘@D D
Scale piate, 8% 114 , N T T Y ot
{18swg. aluminlum? i Drive cord/

fig. 6: The.tuning drive assembly.

pass freely behind it. The exact position of pulley
(b) in Fig. 6 is unimportant but (a) should be
positioned. so that the upper .drive cord which
engages ‘the cursor is horizontal, The cursor is of
24s.w.g. fin plate. ' .

. Any arbitrary horizontal scale can be affixed to
the aluminium plate or, alternatively, 'the plate
can be painted matt black and the scale can

Glued and
screwed jolnt?

Fig. 71 The construction of the cabinet.

i3

be engraved on the perspex window in the -front
of, the cabinet. This was done in the prototype,
using a section of a scale on perspex found in a
piece of ex-Government equipment.

Testing _ . A
Before switching on, apply a meter on a high
shms range between C21 and chassis to see that

r

former cores for maximum respo

will be necessary first to align the if. amplifier
with the aid of a signal generator. Inject a-signal
of 465kc/s at the grid of V1 and adjust the trans-
nse; the best
indication of resonance is a high Tesistance d.c.
voltmeter connected across VRI1, positive .to
chassis, but if this is not available, a modulated
signal can’ be used and the result observed with an
output meter or judged by the sound output from
the speaker. ' Keep the generator signal to the
minimum necessary for adequate response.

R.F. Alignment ,

Start with the medium waveband. Normal
coverage for a circuit of this sort with a SO0pF
tuning capacity, is from 1550kc/s to 515kc/s, and
the first step is to obtain this. Set the medium
wave aerial coil about 4in. from the énd of the rod,
open the gang capacitor fully and inject a
1,550kc/s signal by bringing the generator output
lead into the vicinity of the aerial. Tune for
maximum response with the trimmers C1 and Cé.

Next, close the capacitor fully, inject at 515kc/s
and adjust the core of L3 and the position of the
aerial coil upon the rod for optimum response;
secure the coil in position with a little beeswax.
It now remains to track the oscillator. Using .a
signal of 1,450kc/s, manipulate the tuning capa-
citor and the trimmer C6 to find the combination
of settings for maximum response; note the scale
position carefully (point A). (If the scale is not
fitted, mark the position of the cursor on the
scale plate). : :

Inject now at 600kc/s and by manipulation of
the tuning capacitor and the core of L3, again find
the optimum combination and note the scale read-
ing’ (point B). Repeat the adjustments at both
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COMPONENTS LIST

Resistors:

LRI 100k R9 47kQ
R2 220Q RIO |-2MQ
R3 47kQ RII 220k
R4 33kQ W RI2 220Q
RS 18kQ IW RI3 2200
R6 12MQ RI4 1kQ SW
R7 68Q RIS 470kQ
R8 1:2MQ VRI 470k< log.

(All W except where otherwise specified)
Capacitors:

Cl 70pF trimmer CIl O-luF

C2 500pF gang C12 0-05uF

C3  100pF Cl3 O-luF

C4  O-luF €14 100pF (mica)
C5 S0pF CI5 |00pF

Cé6  70pF trimmer Cls  100pF

C7  S00pF gang CIF 0-0luF

C8 0-05uF Cla 0-0iuF

C9 600pF Cl19 0-001xF

Clo [150pF C20 32uF electrolytic
C2| 32uF electrolytic
C22 250uF electrolytic, 15V

(350V wkg. unless otherwise stated)

Valves:
VI 12AHS, B9A base.
V2 6BASG, B8G base
V3 6ALS, B7G base or two diodes GEX34 or

similar
V4 ECLS0, B9A base
Dial Light:
6-3V 0-3A
Rectifier:
250V, 50mA contact cooled
Transformers:
Mains 250V, j-wave, 45mA, 6:3V, |-5A.
Output Ratio 60 : | for 3 speaker.
I.F. 465Kc/s miniature (2 required).
Coils:
Ferrite rod aerial for long and medium wavebands
with oscillator coils to suit. |

points till no further improvement can be obtained,
finishing off at point A.

Turn now to the long waveband. Close the
gang capacitor fully, inject a signal of 175kc/s and
adjust the core of L4 and the position of the aerial
coil for maximum response. Tune in the Light
programme on 200kc/s and check that the capa-
citor and the core of L4 are in optimum combina-
tion. Seal L2 in position with wax. Do not alter
the settings of the trimmers C1 and C6.

5

Cut—out for - ¥
Loudspeaker

PSR

SRR

transmissions at or near the ends of the band from
which a close approximation can be made, The
frequencies of the transmissions selected for align-
ment points A and B are not unduly critical or
difficult to find; Radio Luxembourg (1439kc/s) and
the BBC Third programme (647kc/s) will be
suitable in many areas.

On the long waveband, set L2 about 4in. from
the end of the rod and manipulate the tuning
capacitor and the core of L4 for optimum recep-
tion of the Light programme on
200kc/s. Adjust L2 for maximum
and repeat once; fix L2 in
position.

Cabinet

The cabinet shown in the
illustration was made very simply
from four pieces of #in. plywood,
plus a piece of %in. hardboard
for the front. No skilled joinery
is needed, nor is there any paint-
ing, staining or french polishing
to be done. Fig. 7 shows how the
four pieces of ply are assembled.

Remember to cut a #in. hole in
the right-hand side for the wave
change switch and a few holes in
the bottom for ventilation.

The assembly should be given
a rough sanding off, sufficient to

remove any splinters, projections

|
l~=

Fig. 81 Details of the front of the cabinet.

Allgnment with no generator

This can be accomplished satisfactorily provided
the if. transformers are pre-tuned. Commence
with the medium wave signal and oscillator
circuits as already described, using identifiable
broadcast transmissions in place of the generator
signals.

1t will not be possible, of course, to check the
coverage exactly but it is usually possible to find

at the corners, etc. Nothing
more than this is needed because
the professional external appear-
ance is achieved by covering the
top and sides of the cabinet with laminated plastic
as used on kitchen working surfaces, etc,

The top should be cut first, very slightly longer
than the cabinet and }in. wider than the depth, so
that when fixed, there will be an overhang of }in.
at the rear, into which the back of the cabinet can
be fitted. Fix it with the special impact adhesive
sold for the purpose, taking care that the twa

(Continued on page 1030)
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..4LL disc records are produced by the cutting

head moving across the record in a straight line
gassing just in front of the turntable spindle; this
eing for accuracy of movement and differential
groove spacing. Most pick-ups move over an arc
of a circle, this bringing in a tracking error which
is to a certain extent counteracted by offsetting the
head angle and making the needle swing slightly
forward of the centre spindle, as shown.in Fig. 1.

As the pick-up arm is increased in length the
tracking error is reduced and an arm of infinite
length, or parallel tracking, would produce no
error.

Record Wear

. There are two types of record wear, assuming
the stylus is in good condition; (1) that due to the
stylus downward pressure on the record and (2)
that due to the stylus side load, moving the whole
weight of the pick-up together with the bearing
friction. The latter cause is sometimes in more
expensive units, counteracted by offsetting the

pick-up bearings, but there is still the inertia of the .

arm to overcome due to the acceleration of the
arm inwards. The inertia loads of standard pick-
ups, although small, are nevertheless quite real.

The value of the side force due to bearing
friction is quoted as between 0-3 and 0-5 grammes
in commercial pick-ups, which is more than the
-inertia loads, this being eliminated in the present
design.

It is known that since the centre hole of a record
is larger than the centre spindle of the turntable,
in most cases a slight oscillatory motion of the
stylus takes place. This motion must be trans-
ferred through the stylus to the arm and in doing
80 exerts a force on the record groove to
counteract the inertia force of the pick-up arm.
The weight of an average hi-fi tracking arm varies
from about S50z upwards to 1lb or more and,
although the stylus pressure may be only five
grammes, this whole weight must be moved bodily
across the record together with the oscillatory
motion. The main record wear is thus due to
inertia forces and not the tracking weight.

by E. H. GREEN

Advantages of the Design

In the unit described here the tracking error has
been eliminated and the record wear is about one-
eighth of the normal value. The weight of the
whole moving system is below 1}oz, including
bearings, crystal cartridge and counterweight. Due
to the method of construction it is impossible to
measure any side load required to move the
pick-up, thus the record wear is due solely to the
tracking weight and the small inertia forces.

Due to the small inertia of the pick-up arm in
the vertical direction the distortion due to the
“pinch” effect is reduced. It is recognised that
the pinch effect is a greater source of distortion
than the tracking error.

The unit may be expected to give excellent

\
7

/‘;"\

\
)

Tracking
error

Y o T L AV

Stylus path

Cutting lines

Track width

Fig. I Mllustrating the tracking error to which the normal
type of pick-up is subjected.
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reproduction and reduced record *talk ” from the
needle, this latter being mainly due to the tracking
error. However, a certain amount of adjustment
is usually needed in setting up the equipment and
eliminating any resonance in the moving part,
particular attention being paid to the cartridge
housing. An additional facility of the unit is that
it enables the stylus to be put down anywhere on
the record and removed without the risk of
L]

3/4 angle

:’/B"angle

square blocks which are attached to the main
V-bed. One of the brackets has an elongated hole
to allow for horizontal alignment, a detailed
sketch being shown in Fig. 4.

All materials are light alloy and the V-bed may
be made by either bending a strip or by using a
piece of corner angle as used in furniture manu-
facture. If these are not available brass may be
used, but steel or any ferrous metal is not recom-

Fig. 21 The general construction of the cartridge running angle.

damage, as is easily done with conventional arms.
It was found to perform very well with stereo
cartridges and is useful for dubbing into a tape
recorder, almost any passage being easily “logged”
by the pick-up and scale.

The Basic Design

The cartridge is mounted on a small arm
attached to a running angle and a larger V-bed is
fixed across the turntable as shown in Fig. 2. Two
small ball bearings are placed between the two
units and the pick-up runs on these, being counter-
balanced by a thin wire and a small weight.

The main framework consists of two vertical
brackets fixed to the motor board carrying two

mcgded as it will induce hum into the pick-up
leads.

The ball bearings are #in. car hub types and
should have a very good surface finish.

The Pick-up Assembly

The pick-up assembly is shown in the
dimensioned drawing in
Fig. 3, all the pieces being =

20s.w.g. alloy. Small tri-
angular stops are glued in
position as shown to
limit the travel of the

continued over

0
k‘
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supplying the friction to keep the
wire in place.

owering
Running angle

Pick=up mounting

Trlangutar stops,

The Cartridge Assembly and
Mounting

The cartridge used in the original
unit was the GC8, but the
dimensions used will suit most
turnover units. The lead-out wires
are of 40s.w.g. enamelled or cotton
covered wire and they are glued to
the arm and led over the top of the
running angle. Bostik or rubber
solution being used for this

| purpose. After leaving the pick-up

the wires are parted in a semicircle,

as can be seen in the photographs,
and pass thfough a small hole in

the base-board. The wires should
have sufficient length not to foul
the movement of the pick-up along
the bed for the width of the record.

The assembly is now placed in

position on the base-board, small

ﬂ‘\ ~ '
{lr i i
% f— 267" fe 100"+ 247"

. 3 -
[_Ef___...//—\ 4| 1,
i N
famr 200" | 241" 075

)
Fig. 31 Details of the lifting mechanism.

balls, the dimensions given being adequate to
cover the standard 12in. lLp. with {in. ball
bearings. If the balls are of a different size the
lengths can be calculated as follows: length of
half-section=half travel length across record plus
ball diameter. If the difference is too great the
dimensions of the running angle and V-bed may
need adjusting.

The bent arm is glued to the running angle as
shown, the angles being only approximate. The
glue used may be either clear Bostic or Araldite,
care being taken to clean all the surfaces
thoroughly if the latter is used,

The Lifting Mechanism

A bent piece of thick wire pivots on the top
cover and bears on the rear of the pick-up
assembly, the movemecnt of the lever raising or
lowering the pick-up. The wire, shown in Fig. 3
is long enough to allow the pick-up to be placed
on the record in any position, a rubber washer

pieces of thin foam plastic being

placed between the brackets and
the board to spring the unit slightly. Place
a record on the table and lower the pick-up on to
it; ensure that the needle is running upright and
not * digging in”. The V-bed and running angle
should be polished before assembly and occa-
sionally during use as any roughness on_these
surfaces will impede the movement of the pick-up.
Position the V-bed so the needle runs along a path
exactly through the centre of the turntable spindle.

The Cartridge Housing

When the assembly has been finally positioned
the cartridge is covered with a balsa wood and
cardboard housing as shown in the photographs,
the size being adequate to cover the turnover unit
and is better to be larger than really necessary.
The balance weight is mounted on a thin wire
glued to the rear of the pick-up, the weight being
a small collar and grub screw.

Final Adjustments and Testing
Before any record is played the balance weight

1 is adjusted to give about five

") >} grammes or less as recommended
1 by the pick-up cartridge manu-

7 facturer. It is possible to reduce

\%'BSF e 484 screw the weight to zéro, but a limit will
. be reached when the needle will

jump out of the groove on loud

pas;age§ as the reaction of the

30 3% 1 ek ] needle is not horizontal but has a

ﬁ‘L %4 x é‘lc::'f* ‘ = i’ vertical component which tends to
: ;'f; BSf; push the needle out of the groove.
10" N0, 3-Yrivets 160" 4BA . tapped  On the front of the top cover is

T 8 tapped hoie  olyed a scale marked in tenths of

. hole:
1 5 ¥
340 d 10" = <
o 1
0 7
1 a | 1,* / Rebate
L Slot /4 wide for bed

Fig. 41 Details of the running angle and its supports.

an inch and showing the let-down
positions for 7, 10 and 12in.
records, the marks corresponding
to a line on the pick-up.

It is important to push the
pick-up to the centre, beyond

(Continued on page 1050)
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Quality Amplifier

(Continued from page 911
of the February issue)

THE PRE-AMPLIFIER

/" HE pre-amplifier to be described is intended
for those constructors who have built the main
amplifier described in the two previous issues, but
do not wish to build the tuner to be described in
next month’s issue, either because they already
have another tuner they wish to use, or because
they just desire a powerful gramophone-record or
tapedeck amplifier system.

As was mentioned in the first article the sensi-
tivity of the main amplifier is hardly sufficient for
many high-fidelity pick-ups, so that for such a pre-
amplifier is required, if one desires to maintain the
high quality given by these types and not to revert
to pick-ups of lower quality but higher output
voltage.

The one-valve pre-amplifier here described is
also usable for a large variety of general purposes
requiring additional input amplification at audio
frequencies, and.on account of its simplicity and
reasonably small size it may usually be mounted
within the cabinet of equipment requiring it, and
can be fed from the internal power-supplies of
such equipment. A pre-amplifier of this type would
also form a most useful *“experimental brick ” to
have available in the workshop.

There is thus certainly every good reason for
including this small article within this series.
However, it is not intended to continue and con-
slude this text just with a description of the
function of a single-valve audio-amplifier stage.
This is so elementary, that very little would need
to be said, and such theory has often enough
ippeared adequately-phrased for the beginner in
sther parts of this journal. It is, therefore, intended
‘0 devote the rest of this article to a clear discus-
iion of some important points involved in the use
>f even such a simple circuit, which are probably
>y no means such common knowledge as the
‘unctioning of the pre-amplifier itself.

Hum Reduction

The heater supply for the pre-amplifier should
:ome from a heater winding on the power supply
vhich is not in any way connected to chassis, the
rommoning to chassis for one side being carried
yut at the pre-amplifier, as shown in the wiring
fiagram, Fig. 2. There is no danger to equipment
f the heaters do not obey this specification, being
uready earthed at the main chassis since the
wupply is common to the valves there too, but hum

and pre-amp

levels are likely to be raised somewhat then.. The
h.t. negative should be earthed at all chassis
involved, serving as the inter-chassis earthing.
Minimum hum is theoretically obtained if the
screening of the cable from the preamplifier out-
put (P2) to the main amplifier is earthed only to
the main amplifier chassis, and if the screening of
the input cable to the pre-amplifier is earthed to
the pre-amplifier chassis at P1 and forms the only
earth connection path for the input signal source.
In the former case, for the output cable from pre-
amplifier to main amplifier, there is in practice
very little difference if the screening is earthed at
both ends, which is probably more convenient in
fitting the plugs. As far has hum alone is con-
cerned, this is usually true also for the pre-
aigmliﬁcr input cable. But there is another most
ithportant consideration demanding that the cable

56k_300V
approx,

Output

)

R3
270k

63V O2A
Heater

n,
” preset RS
= 8200

%
Fig. 61 The pre-amp circult.

feeding the input signal to the pre-amplifier, to P1,
should have its screening earthed to the pre-
amplifier chassis at P1 and should carry earth
connection to the signal source on its screening,
the signal source receiving no other earth
whatsoever.
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. modulates with bass and tréble
e 0+8" 08— present in the signal proper being
- _c2 + amplified, giving severely bad
- e | P, . tone on transients.

¢ % ! I 10 If the input stage of a high-
: - E\'_%G gain amplifier system receives
= A c3 any sort of casual, haphazard
VR1 = = earthing, a part of its actual effec-
R3 tive earth-path may turn out then
Sides i to be common to the actual effec-
20" deep R5 QLN tive earth-path of the output load
) R4 (loudspeakers) of the main
Tags amplifier. A voltage developed
marked A across this wire will be applied
dgj&e O o ol 15" to the amplifier input and thus
carthing &G the conditions for instability are

connections . present. o
to chassis R/ ) The size of the unwanted feed-
mc®Y B back-voltage will be directly pro-
i ©N e portional to the loudspeaker
_é_ Tl : . 28 ES current and to the self-resistance
t ;@ of2N - " of the common earthing sectionf.
utpu b = If we have an output power 0O
MCe QM'C' Oi 20W peak feeding a 50 loud-
- . = spcaker system, the loudspeaker
=05 30 05— current will be 2A. If the input

Fig. 71 The complete wiring diagram.
Positive Feedback Loops

Failure to observe this last condition runs the
danger of causing the whole system to go into
violent oscillation, because of positive feedback
applied between the main amplifier output and the
pre-amplifier input via crossed multiple earths.
The frequency of this oscillation will normally be
high, and is very often even supersonic, so that it
is manifested merely as a reduction in tone quality
and early failure of the output valves in the main
amplifier, for reasons explained below, if one does
not observe the output on an oscilloscope.

In less severe cases oscillation may not be
permanently present, but may be triggered off by
some transients of the signal proper, especially on
bass-transients, then dying out after a few cycles.
The actual feedback frequency is often not audible,
but, because it over drives the amplifier, it cross

Fig. 81 The above-chassis layout of components.

sensitivity of the main amplifier
plus pre-amplifier is 2MV for full power’ output,
it only needs a thousandth of an ohm common
earth-resistance in the loop to cause instability. A
mere inch of connecting wire can have this
resistance or more, so that instability is virtually
unavoidable if the pre-amplifier input is given a
multiple earth connection. The reason for the
specified earthing method should now have been
made quite clear.

Pre-amplifier Earthing

If the main amplifier is used alone, the requirec
input for full output power is about 200mV, sc
that some two or three yards of common earthing
are needed before a feedback voltage of thi
magnitude is set up.

If the full-power output of the amplifier were
less, loudspeaker current maxima are less, so that
for the same gain, larger earthing loops am
tolerable before instability occurs, It is.thus cleal
that the dangers of this form of instability are
particularly great for high power output (push
pull) amplifiers, as soon as these are brought
high gain by fixing up a pre-amplifier at the input
More cases of failure, or disappointment at result
poorer than expected, in high power audi¢
amplifiers may probably be attributed to this caus:
than to any other single cause except v.h.f
parasitics due to improperly designed grid circuits

The only certain way of avoiding this trouble i1
a high power amplifier with pre-amplifier is to giv
the entire pre-amplifier input grid circuit only on
single earthing point, located near the valveholde
on the pre-amplifier chassis. The many carthin,
tags on the tiny chassis of the pre-amplifier (Fig. 7
are for better contact, and are to be considered a
a single point at the frequencies concerned, thoug]
this would no longer be true at v.h.f., where tru
single contacts would be needed, and are familia
practice.

Dangers of Over-Drive
An important point in the operation of

www americanradiohistorv com


www.americanradiohistory.com

March, 1963

Class-A -or Class-B push-pull audio amplifier
using high power valves other than triodes is that
strong over-drive, especially such as present if the
amplifier is unstable and goes into oscillation,
causes the severest strain on the output valves,
This is because inductive transfers of surges, via
the output transformer windings, can totally
remove all anode voliage from each valve on a
portion of each cycle. This results in powerful
current-pulses on the screens, possibly far beyond
the peak ratings of the valves. This is easily
observed as a powerful glow in the over-driven
valves, due to the screen-grids going bright red-
hot. Readers who have observed this phenomenon
may have been very puzzled, as a .meter in the
main h.t. supply shows a decrease of total current
rather than an increase, but at any rate little
significant change, in a class-A push-pull stage.

It is thus most necessary to, avoid permanent
supersonic instability, quite apart from the
deterioration of tone thereby caused, for such
instability causes a permanent condition of over-
drive in the output stage, giving very much
shortened valve life. Overdrive on a signal is also
to be avoided.

Pre-set Volume Control

For this reason the volume control on the pre-
amplifier is made a pre-set type. The proper and
correct adjustment of this control is one giving just
full-power output at the maximum setting of the
main amplifier volume control, with the intended
signal source (pick-up)- feeding the pre-amplifier.

This setting also minimises dangers of instability,
because the total gain is thereby set at a level no
more than absolutely ‘necessary.

Qutput Cathode Resistor

The value of the cathode resistor, R25 in Fig. 6
(see January issue), for the main amplifier push-
pull output stage has a strong influence on the
amount of damage done by prolonged overdrive.
If the small value of 90Q is used, as specified, to
keep the amplifier operating entirely in Class-A,
and so give the very best tone quality, dangers of

PRACTICAL WIRELESS
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overdrive are unfortunately at their greatest. The

. completed amplifier, once a pre-amplifier is fitted
.and everything finalised in

the manner it is
intended to be used, should then be checked for
supersonic instability with an oscilloscope con-
nected to the output, for all possible settings of
the controls. The correct setting of VR1 on the
pre-amplifier, to make overdrove impossible with
the intended signal source, is also then most
important.

Dangers are reduced if R25 is raised to the value
of 13002 in Fig. 6 of the main amplifier, though
strong overdrive still gives noticeable glow on the
screens of the output valves. The actual usable
output power is in fact increased by this change,
but the quality very slightly reduced. It is
probably advisable to use the higher value, 1309,
for-R25 in all cases where various undefined signal
sources are to be used, making it impossible to
set VR on the pre-amplifier to a position prevent-
ing overdrive on stronger sources, yet giving
adequate output on the weaker ones.

Input Signal Equaliser

The network connected between P1 and the top
of VRI in the pre-amplifier should suit the type of
pick-up or other signal source which it is intended
to employ. The components C1, R1 here.specified
are to match the Collaro * Studio TX88 pick-up
used in the prototype. Manufacturers’ instructions
should be followed for ottier pick-up types; and the
value of VR1 may be changed if other values-are
specified. A linear potentiometer should b¢ used
for the preset volume control.

Other Valves .

No other common valve is so well-suifed for-this
pre-amplifier as the EF86, which is. specially
designed for this function. It has low microphony
and special internal screening. If othér types are
desired, then the triode-section of double-diode-
triode types used in normal superhets in the
detector/a.v.c. first af. stage are the next mos
advisable. . .

(To be continued) -

Practical men know that they save time,
and trouble, and money by tackling a job
. in a practical way.

For every practical man who’s seeking a
home, or planning a holiday, or looking for a
business to buy, here's the modern practical
way of going about it. It's a great new
weekly called Property Advertiser &
Holiday Guide and every week -it offers
you hundreds of opportunities for homes,
holidays and businesses from all over the
country.

What's more, a new easy-reference
system makes sure you find what you
want quickly.

Property Advertiser & Holiday Guide
is the really practical paper with the
national coverage. It's from Newnes—the
publishers of the famous “Practical’ series.
Price 4d. every Friday, everywhere!

The World’s Largest Valve -

What is thought to be the ‘largest thermionic
valve in the world will be used for - résearch
into the upper atmosphere—sponsored by the
Minister of Aviation—at Great Baddow, neai
Chelmsford. It is 18ft long, over 7ft high, 6ft
wide and weighs 44 tons. The task of constructing
the valve was that of the Admiralty’s Microwave
Electronics Division of' the Services - Electronic
Research Laboratory at Harlow, Essex. 2

The valve is a travelling wave, tube and, will
provide 100MW pulses of energy at-a frequency of
420Mc/s. Power is obtained by interaction between
a radio wave travelling along inside the valve.and
a beam of electrons travelling at_about the -same
speed. By suitable design it can be arranged that
the electrons give up about half of-their energy to
the radio wave, and thus a very high power can be
obtained if a high energy electron.beam is used.
To obtain 100MW of radio power;, a.250MW béam
is necessary, in which the electrons are travelling
at 4/Sths the speed of light. The- electrons are
accelerated to this velocity by means of a modula-
tor which gives pulses of up to 500,000V. at- 500A

‘
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MUST commence this month's remarks by
thanking all those readers who have sent me
copies of the notes which I referred to in the

last issue. They had apparently written for details-

and after making the necessary notes had sent
them on thinking | would be interested.

It was very good of them and the thought is
appreciated, but as will be seen from the page I
had already had details of this particular device.
My main interest in this connection is, of course,
with the electronic type of device which utilises the
more or less standard * Yes” “No” circuits,
these being so arranged that they act as switches
for the various channels, and so far all those
which I have seen have been terribly expensive to
make up.

It will be obvious that the first circuit may
consist of two relays, transistors or valve circuits
only, to provide one of two channels. but then to
provide any degree of selection the next channel
must consist of at least three circuits. and so on,
doubling up in places to provide the necessary
alternative routes. This naturally leads to multiple
relays or transistors, etc. and the expense steps up
alarmingly. "

Old Components

As I have mentioned before, this interest in
electronic devices of various types has led to the
need to find various components which are not
apparently now available, and ! become more
surprised every day at the number of various bits
and pieces which at one time were commonplace
but which now, due apparently to the increasing
use of transistors and the consequent reduction in
size of components, have apparently ceased to be
made.

Two items which I recently wanted for a small
unit were an ordinary audio transformer and some
1W carbon resistors. Many of the shops which |
visited only stocked transistor type transformers,
and I was informed at two or three shops that the
larger * old-fashioned ” component was no longer
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seing made!

The same remarks apply to the carbon resistor.
These now all seem to be the miniature ceramic-
cased component and it is impossible to modify the
value slightly as one ‘could do with the. older com-
ponent, by filing away or scraping the component.
Of course, r.c. coupling is now more or less
universal in most valve equipment, as it is produc-
tive of much higher quality, but the old audio
transformer used to be very useful in some circuits.

Those who can remember the early Ferranti

components, with their sectionalised windings will
probably hold that they gave as high quality as a
modern” r.c. circuit, without any of the latter's
drawbacks. and | wonder if the Rev. Bonavia Hunt
has changed his views on this particular item?
For many test set-ups, a 3d. carbon resistor
which can be changed in its value is a much more
interesting proposition than a 3s. 6d. variable com-
ponent—and it takes up much less room. No, the
modern experimenter seems to be at a much
greater disadvantage than many of us *“old
stagers ™, who not only had to find out things for
ourselves, but had the bits and pieces and the
wherewithal with which to do it.

Two Hints

Now to end this month with two hints which
may be found of use by some of those who find
their main interest in “ do it yourself experiment-
ing”. The first concerns the drilling of a chassis
after a set has been made up and is working—
perhaps for some form of modification.

A hole may be needed in the chassis. and there
is a risk of the aluminium dust or drilling swarf
getting into awkward or unwanted places in the
set. The problem is how to keep it all together till
the drilling is completed.

1 get the necessary tools together and just before
drilling the new hole, put a fairly large dab of
Evostik or other rubber cement on both sides of
the chassis. round the punch mark where the hole
1s to be drilled.

Immediately start the drilling. and as the cement
is not too quick drying, all the chips and dust
remain held fast by the cement.

When the hole is completed leave it for the
cement to dry. and then carefully lift the edge of
the “dab ™ with a penknife and peel it off, when
it will bring away all the unwanted mess with it.

The other hint is to use a rubber grommet for
holding resistors and small diameter capacitors
when they may have to pass through a metal
screen, and this will hold them firmly (if they are
chosen of suitable size) enabling wiring to be
carried out to them, removing their weight from
the wiring with consequent reduction in the risk of
broken connections. and if needed provide all-
important screening in the wiring. Just small
points but they can be very useful at times.
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RS.T. VALVE MAIL ORDER CO.

2|]la STREATHAM ROAD, MITCHAM, SURREY.

All Valves Brand New and Fully Guaranteed — Obsolete valves a s

Quotations given on any type not listed. Send S.A.E.

Special 24 Hour Express Mail Order Service

Tel: MITcham 6202
Open Daily to Callers

peciality.

RM4 14/- 14RA [-2-8-2 1716 (FC301) 18RA [-I-l6.1 66 (FCII6)
RM5 1976 [4RA 1-2-8-3 19/« (FC31) (8RA {-2-8- III-
I6RC l-l-16-1 86 I8RD 2-2-8-| I5/- (FCi24)

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

AC2/PEN ECC85 7/6 | EYB3 12/6 | PCC84 8/6 | TDDI3C UU9  7/6 |6AKB 776 |6P28 (216 [28)7 8l
21- | ECC88 12/6 | EY86 -7/- | PCCBS 976 1776 | UYIN 12/6-| 6AL5  4/- | 6Q7 916 [ 125K7 6N
AC2/PEN ECC9l  3/- | EY9I 31| PCC88 12/6 | TH4l  27/6 | UY2l 15/6 |6AMS 5. (6Q7G 616 | 125L7 8-
DD 2l/- | ECF80 7/6 [ EZ35 6/~ | PCC8Y 86 | TYS6F 12/6| UY4l 7'6 | 6AMe  41- | 6Q7GT 8/6 | 125N7 10or-
AC/TP 32/- | ECF82 8/6 | EZ40  7/- [ PCF8) 9/- | UID 9| UY85  7- |6AQS 66 |[6SA7  TI-| 125Q7 816
AC/VPI-5-7 | ECH3 2l/6 [ EZ4l  7/- | PCF82 7/- | UI2 9/-| VMS4B 12/6 [6AQ3  9/3 |6SC7 816 | 14H7  10/-
17/6 | ECH2) 21/-| EZB0 (/6 | PCF84 12/6 | Ul4 9/- [ VP4 Is/- | 6ATe  6/- [6SF5  10/- | 14R7  10/-
AZ}P 15/ | ECH3S l0/- | EZ8I 676 | PCF86 [2/6 | U22 8/- [ VP4A |5/ [6AU6 " 9/- | 65G7  T7/- | 1457  16/-
AZ3l 10/- | ECH42 9/6 | EZ90  7'- | PCL82 9/~ | U24 21| vP4B  I5/- | 6B8G  3/- | 6SH7  6/- | 19AQ5 8-
B36 9/- | ECHBI 8/- | EI148 2/ | PCL83 11/6 | U25  12/6 | VRIO5/307/- | 6BA6  &/- | 65)7 66 | 19BG6G 15/
cic 10/- | ECH83 8/6 | FC2 15/ | PCL84 10/6 | U25 10/ | VRI50/307/- | 6BE6  6'- |6SK7  5/6 | 20D1 107-
CBL3l 216 | ECL8O 8- [ FC2A 17/6 | PCL85 1076 | U3I 9/-[ Wel  11/- [6BG6G 15/- | 6SL7GT 6/- | 2002  2l/a
CCH35 21/ [ ECLBI 10/- | FC4 I5/- | PCL86 12/6 | U3S 1776 | W75  5I- |6BH6  8/- |6SN7GT 576 | 20F2 1776
CL33  I5/- | ECL82 9/6 | FCI3 _ IS/- | PENA4 176 ( U37  17/6 | W77 4/- | 6Bis 6/- 165Q7 86| 20L1 241
CYl  I5/- | ECL83 1076 | FCI3C 1776 | PENB4 17/6 | U43 86 | wal 6/- | 6BQ7A 12/6 | 6U4GT 10/- | 20F1 . 15/
CY31  15/- | ECL86 106 | FW4/500 9/- | PEN4DD U47  12/6 | W8IM  6/- [6BR7 1076 |6USG 776 | 20P3  24/-
D77 4!- | EF6 21/- | Fvv4/800 9/- 24/. | USO 70- | X41 IS/- | 6BS7  12/6 {6V6G 476 | 20p4 2376
DAC32 9/6 [EF9 216 | GZ30 10’6 | PEN4VA us2 4-1 X6IM 10/- | 6BW6 8/ | 6V6GT 8/ | 20p5  24/-
DAF9l  6/6 [ EF22  14-| GZ32 10/6 176 | U76 76| Xe5 1276 | 6BWT 5/ | 6X4 416 [ 25A6  8/-
DAF96  8/- | EF36  4/- | GZ33 19/3 | PEN36C 20/- | U78 46| X76 126 | 6C4 36 | 6X5G_ 6/-| 25L6 8/
DCCS0 12/6 | EF37 8/- | GZ34] 13/6 | PEN45 0/- | UI45 1076 | X76M 12/6 | 6C5GT 8- [6X5GT 8/6 | 25Y5  8I.
DF33 10/ [ EF37A 8- |'GZ37 193 | penasDD Ulgl  I5/6| X738  24/- | 6Ce 66 | 6/30L2 10/ [ 25Y5G 81«
DF9l  4/- | EF39 4. | HABCgsl0/- 25 | U251 1276 | X79 4216 |6C9  12/6 | 7BS 1276 [ 2524 16
DF92  7/2 | EF40  IS/- | HL4l 8- | o0 "0 U231 sl | Xl 10'- | 6CD6G 2776 | 7B6 100-| 2525 8.
DF96  8/- | EF4l 8/- [ HL4IDD 8’6 “lu82 19/ Yel 10/- [6CHé -10/- | 7B7 876 | 2576 l
DF97 1176 | EF42 10~ | HL92 816 [ PEN4SIDD | (391 2216 | ve3 121 | 6D2 4l. [7Cs 8- 275U 1916
DHé3 /- | EFSOA  3/6 | HLI33DD - 20 | 329 126 | z63 776 | 6Ds 516 | 7C6 8/6 | 30CI 9l
DH77 7/« | EFSOE 3/« 9/6 | PENDD4020 | U339  15/-] Ze6 10/. | 6E5 10/- | 705 15/- ] 30CI5 1276
DK32 11/6 | EF80 s/- | HN309 2676 20/- | U403 10| Z77 4. | 6F| 1016 | 706 151 | 30Fs 10/-
DK31  7/3 | EFss §/- | IW4/350 10/~ [ PL33  15/- | U404 10/-| ZIS2  SI- | 6Fs 6/9 | 708 i5/- | 30FLI l076
DK92  8/6 | EF86 91- | IW4/500 10/- | PL36 1276 ] USOI 19/9 | OZ4 5/- [ 6FI2 ar- | 7TH7 7/6 | 30L1 8/6
DK96  8/6 | EF9 9/ | KT33C 8/~ | PL38  21/- | UABC8O 7'-| IA7  [I'6 |6FI3  10/- | 7R7 10/- 1 30LI5 1176
DL33  8/6 | EF9I 4- [ KT36 17/6 | PLBI  11/6 | UAF42 8'6| 1C5 1076 [ 3F14 100 [ 757 10/- | 30P4 20/
DL3S 10’6 | EF92  4/- | KTS5 17/6 | PL82  &/- | UB4l 76| 1D5 86 [6FI5 1276 | 7Y4 76 | 30PI2  10/a
DL91 80 | EF95 §- | KT6l  +/6 | PLB3  10/6  UBC4! B8/6| ID6  10/- |6FI9 12/6 | 8D3 4/-| 30PI6  91-
DL92  6/6 | EF98  10/- | KT66 15/~ | PL84 86 | UBCBI 0/ | 1HS 916 [6F23 1076 | 9BWS6 1276 | 30PI9  21/-
DL93  7/0 | EFI83 1076 | KT76 10/- | PL820 18'- | UBF80 8/6 | |L4 S- | 6F25  16/6 | 10CI 126 | 30PL)  15!-
DL94 776 | EFI84 1076 [ KT8I 15/- { PM24M 1316 [ UBF8Y 7/6| ILNS  4/6 |6F26° 13/6 | 10C2 1776 | 30PLI3 12/6
DL96  8/0 | EK32  8/6 | KTwel 8/ [ PX4 15/ [ UBL2I 20/-] INS $16 | 6F2 5/6 [ 1OFI  10/- [ 30PLL4 1676
EASO - | EL2 25/ | L63 5. | PX25  28'- | UCC34 10'6] |RS 7'3 | 6Hé 2. | IOF3 1276 [ 35A5 1776
EABC80 5/« | EL3  21/6 | LNI152 8. | PY3I 15/- | UCCBS 7/6| |54 8/- | 65 5'6 | IOF9 1216 | 35L6GT 8/6
EAC9l 4. [ EL6 2. | LN309 1176 | PY32 1276 | UCF8O 126 | 55 66 | 6J5G_ 416 | 10LDIL 15/- | 35w4 716
EAF42 976 | EL32 46 | LZ319 1276 | PY33 1276 | UCH2I 20/-| 1T4 4/- | 6J5GT S/~ [ 1OPI3 15/} 3523 16/
EB34  2/6 | EL33  10'- | MKT4 17/6 | PYB0  7/6 | UCH42 9'6| |US 59 | 6)7 7/6 [ 10P14  191-} 3574 76
EB4I S- | EL34  I5/- | MS4B 176 | PYSI 776 | UCH8] 8I-| 27 249 [6J7G_ Si- [ 1ID5 23/6 | 3525  8lé
EB9I 4/. | EL35  10/- | MVS/PEN PY82  7/- | UCL82 10/-| 3A4 . 5/ |6J7GT 716 [ 12A6  6/6 | 40SUA 15/
EBCI  2I'- [ EL37 1718 17/6 | PY83 8. [ UCL83 13'6] 3A5  10/6 | 6K7 76 {12AH8 9. [ 4ISTH 21/.
EBC33 4/6 | EL38  19/6 [ MVS/PENB | PY88 19/~ | UF4l  7/6| 3Q4 8- |6K7G_ 21- | 12AT6 76 | 42 1216
EBC4l 8/6 | EL4l  [0/- 17'6 | PY300 10/- [ UF42 776 3Qs5 9- | 6K7GT 716 | I2AT7  5/-| 50C5 10/
EBC8I 10/- | EL42  10/. | MUI4 .9 PZ30 IS [ UF3D  7/.] 354 7/- | 6K8 96 | 12AU6 17/6 | 50CD6G27/6
EBFBO  8/6 | EL8I  12/6 | MX40 I5/- | QS95/1010% | UF3S 776 | Iv4 7'6 [6K8G_  5/- [ 12AU7  5/- | soL6 816
EBF33 8/6 | EL84 6/9 [ NIB 8/- | QS150/15 UF86 1276 | 5U4 4/. 1 6K8GT 976 | 12AX7 5/ | 53KU 1276
EBF39 8- | EL3S  10/- | N37  14/- 10/- 1 UF8? 66| 5v4G  7/9 | ek25 18- | 12BA6 776 | 75 8/-
EBLI  21'- | EL90 86 | N78 176 | R2 100- fuL4l 8] 5Y3G  7- |eLi 10/- | I2BE6 716 | 78 716
EBL2I 2I'- | EL9] 4/- | NIOB  15/- | R3 19/- | Ut44  201.| 5Y3GT 216 | 6L6 7/6 | 12BH7 lo/- | 80 9/
EBL3I 21/6 [ EL95 1076 | N308 20/~ | Ri6 176 | UL46 14'6| 524G 9/ { ¢\ 7 10’- | 12€8 876 | g5 1776
ECC35 8- | EM80  8/6 | N339 30/ [ RI9 l6l- | ULB4  71-| 574GT 1216 | g'1g  yor [ 1U5GT 4'- | gsas  j2rg
ECC40 15/- | EM8I  8/6 [ N369 10/6 [ R20 16/ | UL8S  7/6| sA7 - lelle 15 | 1207GT 816 | oo )
ECC81 §'- | EM84 96 | OD3 5/« | SP4 376 | UMBO 1376 | 6ASG  8/6 | © = [12K7GT 5| 185 -
ECC82 5/. | EM85 10/-) OZ4  5'6 | SPel 316 | URIC I5/-| 6ASGT 1376 |6L34 96 | 12aGT 10/- | 305 13/,
ECC83 7/6 | EYSt 8/6 | P2 107- | T4l 15- [ UU6 19/-1 6AC7  6/: | 6N7GT 9/6 | 12Q7GT ¢/6 | 8078 5/-
ECC84 8'6 | EYBI 8/6 | PABC80 13/- | TDD4 1276 | UUB 18/ | 6AKS s/ | 6P25 1076 ) 12SA7 876 | 807A I
METAL RECTIFIEQS
TRANSISTOR BARGAINS
RMI 5/3  14Ag6 1716 16RD-2-2-8-1 12/
OC44 6.  OC75 6/« ©OC82 8/-
RM2 7'6 14A97 25/- 16RE 2-1-8-1 816 OC45 7. OC77 é- 0OC8D 8l
RM3 7/9 [4AI100 271- {8RA 1-1-8-1 4/6 ocC71 51 ocsl 6=

OC74 6/- OC8ID 6!/-
SILICON RECTIFIERS

400 volts 350 mA ... . ... 1216 each
SETS OF VALVES
IRS, IS5, 1T4, 354, 3v4 ... ... .. Setof4, 19%

DAF91, DF91, DK9I, DL92, DL94 we Setof 4, 1976
DAF96, DF96, DK96, DL96 o e Setof 4, 2776
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ROD AERIAL—RA2W

with Car Aerial Coil ... a0
OSCILLATOR COIL—P50/1AC

by extra padder ...

I.F. TRANSFORMERS
1st and 2nd Stage—P50/2CC

3rd Stage—P50/3CC ...
DRIVER TRANSFORMER—LFDT
OUTPUT TRANSFORMER—OPTI
PRINTED CIRCUIT—PCAI1

M.W. covered with 176pF tuning capacity, L.W.

PRACTICAL WIRELESS

WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT

6in. long, Y& in. diameter, connections to tags
on Coils. For 208pF tuning capacity. Complete

2/8

5/8

5/1

" (2 reauired)

6/-
8/6
10/6

9/6

In response to many requests we have redesigned the output stages to give 500mW and to enable
@ standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leaflet available on receipt of stamp.

CONSTRUCTORS BOOKLET WITH FULL DETAILS

TRANSISTOR AF. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500mW

OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... .o« oo oo o

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

March, 1963

2/-

683/6

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for 8 recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of

ineering. This unique book also gives

details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age Or experience, you cannot afford
%0 miss reading this famous book. If you are
urnm, less than £25. a week, send for your
Gxo ;_ENGINEERING OPPORTUNITIES”

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

WHICH IS YOUR
PET SUBJECT?

Mechanlcal Eng..
Electrical Eng..
Clvit Engineering,
Radio Engineering.
Automobile Eng..
Aeronautical Enk.,
Production Eng..
Building, Plastics,
Oraughtsmanship,
Teievision. ete.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.1.Mech.E.
AM.ICE.

Ben. Cert. of Education
£tc., stc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)

{Dept. SE/[21),29 Wright's Lane, London, W.8
THE B.LLE.T. IS THE LEADING

ORGANISATION OF ‘ITS KIND IN THE WORLD

e
pRACTICAL INCLUDING  fees
EQ“‘PME“‘ ﬂthpocc?alE:_ !Elcc-

. fes D
Basic Practical and Theore- '.!","' ;‘;{T,(;:,':'o’:;:‘,;.
tic Courses for beginners in .0 £ AL, 1. Institutes)
Radio, T.V., Electronics, Etc.. NOW offers you a
A.M.Brit.l.R.E. City & Guilds reql jaboratory train-
Radio Amateurs’ Exam.  ing ar home with J
RT.EB. Certificate - practical equipment. &
P.M.G. Certificate Ask for details.
Practical Radio )

MLl B 1 ELT,
Ele:tr::i‘cs En‘g'ineerlng SCHOOL OF
omation ELECTRONICS

POST COUPON NOW f}§

Pleass send me your FREE 156.page
“ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)
NAME.
ADDRESS

SUBJECT DR EXAM

B THAT INTERESTS ME — e smmomemrsseccooor s i SE/2
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~_9N the first article of this series, the general
principles of D.C. Stabilisation of Transistors were
explained. It is now proposed to explain how
circuit values may be calculated.

In Fig. 1 is shown a transistor in grounded-
emitter mode; Re is the emitter resistor, Rc the
collector load and the Rb the base resistance (con-
sisting in this circuit of Rl and R2 in parallel—
as viewed by the base they are in parallel because
if you short-circuit the supply battery for a
moment it will be seen that they both go to the
same point).

Suppose a sine wave applied across base and
emitter at the points X-X. The negative half of
the wave will move the base negatively across its
standing bias and this will induce a rise in collector
current by virtue of the properties of transistors.

The positive half of the wave will act similarly
but will decrease the value of the collector current.
(Notie that polarities are reversed compared with
valves.)

Thus a sine wave will appear in the collector
circuit. Tt will, however, be of greater amplitude
than the sine wave on the base. Amplification
will have taken place. This is because the base
admittance of the transistor is of only a few ohms
rcsistance whereas the output resistance is several
thousands of ohms: a small variation in base
bias has influenced a large variation in collector
current.

Transistor Gain

The amplification factor, which in transistor
technique is referred to
—5v as the *“gain” of the
: transistor, is the ratio
Re. of output current
divided by input current
and depends on the
ratio of output resistance
divided by input resist-
ance—and it is given
the symbol z. To make
R2 this clear: if a base
e Fig. 11 A Transistor in

grounded-emitter mode of
operation.

R1

—
i
I
1
]
_T
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by C.M. and E.C.D.

conductors

TALKING POINTS ON CIRCUIT PRACTICE

No. 2—Calculating D.C. Values

input of 100mA induces a collector output current
of 1000mA then the ratio is 1000/100=10, which
is the e for that transistor.

Now let us suppose a case where the input sine
wave is so greatiy amplified that the negative hail
of the input wave causes a great increase in col
lector current that the load in the collector drops
all the available voltage (only a meagre 9V any-
how) leaving the collector itself at no volts. Con-
versely, the positive half of the input wave reduces
the collector current so much that none flows at
all.

In the former case the transistor is termed
“bottomed ”, in the latter it is *“cut-off”. In
neither condition can it function properly. What
occurs is that the incoming wave will move the col-
lector current up to a point where it cuts off or
bottoms as the case may be, beyond those points
no further increase positively or negatively will be
reproduced in the collector circuit, so that the
wave in the collector circuit will appear as in
Fig. 2 with the peaks of the waves *clipped”.

Distortion will appear before the actual clip-
ping point is reached, on the negative half cycle
of the input wave, because of the *knee-volts”
factor, see Fig. 3. Though from approximately
0-5 to 9V the characteristic is a straight line, below
0-5V on the collector it becomes hopelessly non-
linear. As the increasing flow of current through
the collector load on the negative half of the
wave drops more and more volts, before the col-
lector actually reaches zero volts it reaches the
point where the non-linear characteristic sets in.
The voltage should not in fact be allowed to drop
even as far as the knee-volts point but on peak
signals should be kept a tenth or so of a volt
above it.

Either the incoming signal, therefore, must be
kept smal! enough not to swing the output current
so far that the consequent voltage drop across the
collector load will drop the collector volts to the
small value represented by the knee-volts point;
or else the constants of the collector circuit must
be adjusted to be sufficiently large (disregarding
the load) that it can take the swing, without dis-
torting or clipping.

In order to know what the current swing in the
coliector circuit is going to be for a given current
swing of signal on the base, we have to know the
amplification factor of the transistor z.
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Unfortunately with transistors this is just what
we don’t know, because the gain of a transistor
depends on the ratio of its input and output
impedances and both these vary according to the
amount of current passing through them, accord-
ing to frequency and according to temperature.
A transistor is *“ non-resistive ’; it does NOT obey
Ohm’s Law. That is the first thing we have to
realise.

If the * gain ™ varies, as it must if the resistances
determining it vary, what value can we state
for a?

There are, in fact, a lot of values for « in any
one transistor, and they will be different again if
you change the transistor.

Different Gain Symbols

This has necessitated a symbol for « which
will state, within limits, under what conditions the
value of it was measured. Thus, in order to show
that = was measured in grounded emitter mode
and not in grounded base mode for instance, we
prime it with a dash «. In order to show that it
was measured at zero frequency (d.c.) we put a
small nought below it: «’o. And if it was measured
at large current values and not small ones, we
would put a bar over it: a’s. To cover the dif-
ferences between various individual transistors
the makers themselves publish three different
figures for a: the smallest you are likely to find,
the average, and the highest. They also state the
temperature conditions.

The fact that the base admittance resistance (the
resistance in the base-emitter path) is not a con-
stant value has another important effect, in an a.c.
sense, It will distort the incoming signal if steps
are not taken to prevent or minimise it, because
it requires a constant resistance to give a faithful
rendering in terms of voltage changes across it,
and if the resistance itself is varying anything can
happen, and usually does!

In order to minimise this, the resistance of the
source which is driving the base should be very
much higher than that of the base itself, so that
the proportion of stable resistance to that of
unstable, in effect, swamps out the unstable part.

A transistor is usually driven by the output cir-
cuit of a previous transistor and in this case satis-
factory conditions are created because the output
resistance of a transistor is high—several thousand
ohms, as against the base resistance of the tran-
sistor ‘it is driving, which is something like 50
6r so only.

In fact, the output resistance of a transistor is
effectively, in r.c. conditions, that of the collector
load resistor because this is in parallel with the
output resistance of the transistor itself, as seen
by the collector (short circuit the supply battery
again, to see this). But as the collector load resis-
tance is usually several thousand ohms it is still
sufficiently high to drive a following base with
minimum distortion.

Thermal Stabilization

Now let us examine the effect of these facts.

The collector load resistance, as stated in the
previous article, should drop half the supply volts
in order to secure effective thermal stabilisation.
But to calculate the ohms necessary to do this we

PRACTICAL WIRELESS
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must know the amount of current that will be
flowing.

Most transistor circuits for small signal condi-
tions adopt a nominal value of ImA for the cur-
rent in the collector circuit. It may be a little less
in earlier stages in cascade, wheré the input signal
is still small, and a shade higher in later stages
where a bigger signal must be handled, but ImA
is the standard.

Given a collector current of ImA we can
evaluate the collector load as 4,500Q; that is, the
value necessary to drop 9 to 45V at ImA. This
however includes the emitter resistor if one is fitted,
which will have to be subtracted to get the actual
collector load value, since the emitter resistor is
in the collector circuit also.

The larger the value of the emitter resistor the

N
y
/ N\
’, ~ N, o
M d ,, 4
L o ‘e -

S,

Fig. 2: A collector circuit waveform illustrating the
clipping effect due to ‘‘bottoming” and to “cut-off”

better the stability, but we cannot let it drop toc
many volts when we only have 9V to start with
We found that if the emitter resistor drops from
half to one volt we shall have reasonable working
conditions. To drop 1V at ImA requires 1,000Q
This subtracted from the 4,500Q leaves 3,500Q for
the collector load resistor itself.

We come now to the values of R1 and R2, th¢
potential divider. As seen by the base, these resis
tors are in parallel (short-circuit the supply batter
again and you see that both go to the same point)

The value of Rb, as we have seen, should fo
good stability be at least ten times that of Re—
which is 1,000Q. Rb must therefore be approxi
mately 10,0000,

How to split up two resistors which are 10,000¢
in parallel sum, so that they will give us th
l1)00,ULV,' approximately, required on the base a

ias?

5] od
B Working point
a 4°5 volts Y
: !
. .
= 10
E
£ Knee
s
= V swings from Y~Y
S o5 on RMS. signal”
s
v
&
)
[¥]
S IR W LA DN U NN K AN TR JOU DS IS TS P S

1
O 05
Volts across Tr
Collector volts across load

Fig. 3: Typical collector current v. collector vol
characteristics.
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Brand new, individually
checked and guaranteed

VALVES

AL60 6/- | EABCBO 7!3 [ P72 5/-
ARS8 5/- 1EAC9] 3/6 | ESU208 é/-
ARDDS 2/- [ EAC9IWT7/6 | EYS) 8/
ARP3 3/- | EB34 16 [ EY86 8f-
ARP4 3/6 | EB9I 39 [EY9! 3
ARPI2  3/- [EBC33 7. |EZ40 7.
ARP21 576 |EBC4l 719 [EZ41 69
ARP24  3/6 | EBC90 5/- | EZ80 6l
ARP34  4/- | ECS2 8/- | EZ8I 69
ARTH2 7/- |EC70 10/~ | FW4/500 6/6
ATP4 219 1 EC9D  20/-] Gi/236G 9!-
ATP7 5/6 [ EC9I 3.1 G120/IB 9/-
AUl 5/- |ECC8I 56 | GL450 10/-
AU4 5/- [ECC82 6/6 [ GL464A 10/-
AW3 4/- |ECC83  7/- | GU20/2140/-
AZ3l 7. {ECCB4 7/-(GZ32, 9-
BS4A 5/6 | ECC85 8/- | H63 70
BT45 I15/- FECC9I 4/- | HK54 5/-
BT9B  20/- | ECF80 1076 | HL23 6/
BT83 22/6 | ECF82 8/6 | HL23DD 6é/.
Cvs4 S/« |ECH8! 7/6 [HVR2 1276
Ccv71 3/- |ECL8O 716 | KRN2A 19/-
CvI02 1- | ECLB2 86 | KT32 8-
CV264 20/- | EF36 316 | KT8 22/6
Cv4014 8- | EF37A 7/ | KT33C 4.
CV40I5 7/- | EF39 4!- | KT44 6/3
CV4025 10/- | EF50 116 [ KT63 5/-
CV4046 40/- | EF54 3’3 | KT76  l0/-
cY3l 6/- | EFS5 5. [KTWeél 6l
DI 16 | EF70 4. | KTW62 6/-
D4l 373 | EF73 6/- [ KTW63 676
D77 4/3 | EF80 5'6 | KTZ41 6!
DA30 12/6 | EF85 66 | KTZ63 8/-
DAF70 35/- [ EF86 - | MH4 3/6
DAF91  6/- | EF89 7/- | MH4| 5l
DAF96 716 ( EF9I SI6 | ML4 4l
DD4! 4'- | EF92 3. | ML6 él-
DETS5 15/~ | EF95 5/- | MS/PEN 6/
DETI9 3/6 { EL32 3/9 | OB3 7!
DET20  2/- [ EL33 7.1 0C3 516
DF39 4. [EL3S 6/- 1 OD3 6/-
DF72 7/6 [ EL4I 8- [ OZ4 4l
DF9t 4’ [ EL42 8/- | PCC84 7I-
DF96 716 [EL84 71- | PCC85 8l
DK96  7/3 | ELSI 4'6 | PCFB0  7/-
DL92 6/- | EM8O 8/- | PCF82 8/
DL94 6/- | EM84 97- (PCL82 8'6
DL9s 776 [ EN31  10/- | PCL83 10/-
EASQ 16 | EP7I 676 1 PCLB4  9/-

AND MANY OTHERS IN STOCK, IN

below 10/-. I/- P, & P, 2/6 over 0/-

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS,
Please write your requirements.
MARCONI RECEIVER TYPE CR
100/2 tested and aligned £32.10.0 Carr. £1.
TELEPHONE HANDSET. Standard
G.P.O. type. New 12/-, P, & P, 2/-,
CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each

P, & P. 2/6.

SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6X5GT valve, £3.10.0. Carr, 5/-,
R.109 RECEIVER. Covering 2-8 Mc/s,
6 v. D.C. with set of sparc valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in UK.
R.109A RECEIVER. Covering 2-12 M¢/s.,
£7.18.0.

“CONNECT AND FORGET—
CANNOT OVERCHARGE” “ESS.
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initial charging
rate 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
battery. Automatic current and voltage
control. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
faulty celis. Mains voltage 200/250 v.
Built for 6 or 12 v, batteries. Measure-
ments 7 x 5 x 54in. Weight 84 Ib.
Price £7.19.6. P. & P. 3/6.

. Orders over £3, P, & P, free.

PEN45  4/6 | VP23 3- | 6AK7 6/«
PEN46  5/- | VP4l 5'6 | 6AMS 5/
PEN65 676 | VR99  8/- [ 6AM6 4.
PEN220A 3/- | VR105/305/6 | 6AQS 71
PL36 10’6 | VRISO/306/- | 6AT6  5/-
pL8I 9/- | vT4C 251 | 6B7 5/
PL82 8- | YU39  6/- | 6B8G 216
pL83 8l- | wii 7/- | 6BA6 56
PTIS 10/ | X66 8- | 6C4 216
PT25H 716 | Y63 5/- | 6CS 18
PX4 191 ) Y65 4'- | 6CFG  4/-
PX25  9/. | Y66 8/- | 6C6G 3.
PY32 12/ | Z3i 6/- | 6C8G  §/-
PYB0  6/9 | 1A3 - | 6D6 3/-
PY8l 7/ | IASGT  §'- | 6F5G 573
PY82 7- | IC5GT 716 | 6F6G 4l-
PY83 73 | |ID8GT 6= [ 6F7 5/-
PZI-35 9/ | IE7G 715 | 6F5GT 59
QP21 6/ | IG6GT 6/- | 6F8G 5/-
QP25 5. | jL4 3. | 6F12 476
QS95/10 6/9 | ILDS 5/- | 6FI3 5/-
QVO04/7 T'- | IRS 6/~ | 6F33 316
R3 ul- | 154 5t- | 6G6G 216
R3/10 4. ] |s5 576 | 6HEM 116
REL2I 25 | IT4 4/ | 6J5 316
RK34 276 | 1w4 &/- | 615G 3/
RX235 190/- | 2A3 5l | 66 316
SP2 3'6 | 2A5 6- | 617G 5/-
SPI3C 476 | 2A6 71- | 6K6GT  6/-
SP4l 216 | 2C34 216 | 6X7G  2!-
SP61 21- |1 2C42 25/ | 6K7GT 4/9
STV280/40 2C46  30'- | 6KBG 519

1216 | 2X2 4/- | 6K8GT 83
STZ280/80 | 3A4 5/- | 6K8M 06

50/- | 387 5/- 1 6L5G  6/-
SU2I50A4'9 | 3B24 5- | 6L6 9l
T41 7. | 3E29 6L6G 6l-
TP25  I5/- [ (829B) 60/- | 6L7G  4/6
TTI 3. | 3Q4 6. | 6L34 476
TTI5 25/ | 354 5. | 6N7G_ 519
TZ20 16/~ | 3v4 6/- | 6N7GT 6/-
Ul2/14 8- | 5SR4GY 9. [ 6Q7G  6!-
uiz 5. [ 5T4 9/- | 6R7 (18
uia 6'6 | 5U4G  5/- | 65C7  §/6
u27 8/- 1 5V4G  8/- | 65C7GT §/-
u52 5/- | 5Y3G_ 3/. [ 65G7  5/-
UCH42 7/6 | 5Y3GT 6!/- | 6SH7  3I-
UBF80 .876 | 5Z4 C'6 | 65J7GT 419
ULl 5/- [ 5Z4G  7I- [ 6517Y  &/6
ULI2  5/- [ 6AB7 4/~ | 65K7 5/.
uUL4lL 7'- | 6ACT  3/- [ 6SLIGT 6/6
ULB4 716 | 6AG5  3I. | 6SN7GT 4/6
uu9 56 | 6AG7  6/- | 65Q7  &/-
uY4l 6/- | 6AJ7 3. | 6857 3.
UYss  6/6 | 6AKS  5/- | 6V6G  4/-

6V6GT 6. 77 6/- | 9001 3.
6X4 si. | 78 7. 19002 56
6X5GT 416 | 80 5/6 | 9003 6.
6Y6G 6. | 8l 9/- | 5004 276
6Z4 si. | 82 8- | 9006 216
787 7'6 | 84 8- .
7C6 7. | 8sA3 5/, | Cathode
7C7 5/- | 89 6/ | Ray Tubes
7H7 713 | 210vPT S, e
7Q7 7. | 7-pin 276 | ACRI] 15/
7v7 5t- | 220TH  ‘4r- | ACRI3 50/-
7Y4 5. | 250TH €9 [ CV995 15/-
774 4. | 3508 8- | CVIs9e
8D2  2/6 [363A 5| (09)) 55k
902 3. | 393A 151- 54'03/5425,
12A6 216 [ 705A  15/- -
124H7  SI- | 7158 60r. | YCRY 28l
12AT7 5'6 [717a 816 | YCRX258
12AU6 97 | 801 & (wuh scann=-
12AU7 /6 [ 803 2276 | ing coil) 45/
VCRI38 30/«
12AX7  7'- [ 805 3o0r.
12C8 3/~ | 807 (selec- | YORIIA
1261 20/- [ ced) 5/6 EHO
I2He  2t- | go7BR & | 3FF7 25
12)5GT 36 | 808 8- | 58P 5/
" | 5CPI 4216
12J7GT_ 8'- [ gI0 80 L
12K7GT 4/6 | 813 60/- [ 5FP7 ;5,'
12K8M _ 776 | 815 40/~ | SFP7A 25/
i | 78p7  40r-
12Q7GT 474 | 816 30 l
125A7  7/- | 829A  3c/. | 12DP7  é0l.
125C7 4/ | 832 15/
125G7 3. 832A 3. | hoto
12SH7  3/- | 843 7'4 CMG8 9.
1287 51 [8esa 14- [ cfe° S
125K7. 376 | 930 8.
125L7 579 | 954 4. | special
12SN7 59 | 955 2/6 Valves
125R7 /- | 956 2. [ 231 450
12Y4 21 | 957 5/ | 3A/1481 45/«
147 7. [ 958A 4. | 3)IS2E
1502 6/- | 1616 3. £37.10
20A2 1776 | 1619 5. | 4131 £35
21B6 97 [ 1625 @& | 4550 £33
25L6GT 719 [ 1626 416 | SD21 €3
30 si< [ 1629 416 | 723A/B 50/-
35L6GT 8- | 4043C 1376 | 725A  30/-
35T 17/6 (4063 8% | 726A 2776
35Z4GT 7- | 6064 10/ | ACT6 160/«
37 4. | 6065 8- | CVI93 30k
42 5. | 6120 4. | Cv23g Toi-
33 a- {6516 8. | Cvo0 31
53 6- | 7193 1’9 | KR6/3 €4
59 6/- | 7475 3. | Ls7B° 30/
75 5/6 | 8013A 25/- | WL4I7A
76 s- 1 go2o  1or- 15/-

CLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All UK. Orders

53 TRANSMITTER SPARES.
range. Price list on application,

H.R.O. Senior. Table Model. In
cxcellent, fully chacked, and tested
condition (without coils and power pack),
£15.10.0. As above but rack mounted
model, £14,10.0.

Individual frequency coils for above
£l each set or set of 9 £8. Either model
carriage £1.10.0.

Power pack for above. British made,
A.C. 110/200/250 v,, 5976, Postage 4/.,
CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P, I'6.

COLLINS VARIABLE CONDEN-
SERS, size 34 x I} x !in. 250pF. ldeal
TX Pi output circuits. 8/6. P, & P, 176,
80W 12V PETROL DRIVEN CHARG-
ING SETS. Very compact, in fully
guaranteed condition, £12.10.0, Carr. £1,

RE-ENTRANT LOUD HAILERS.
500 ohms, approx. 20w, £6.10.0. Carr. 10/-

AERIALS IIft. long. 2ft. long when
folded, 15/-, P, & P. 2/-,

Full

C.O.D. 276 extra.

P.C. RADIO LTD.
170 GOLDHAWK ROAD, W.I2
Shepherd’s Bush 4946

Overseas Postage extra at costs.

AMERICAN WIRE _RECORDER/
REPRODUCER UNIT. Facilities for
recording from Dynamic or Carbon
microphone and radio. | knob operation
for recording, rewinding and erasing,
Neon recording level indicator. In:erna’
speaker. Mains 110 v, Supplied with
outer transformer, carbon mike and wire
magazine for | hour's operation and
headphones. Price £18.0.0. P. & P, £I.
Sparc Wire Magazine 50/-, Dynamic
mike and stand £4,

R.209 RECEPTION SET. A [0-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
C.W. frequency 1 Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v, bactery (2
point conncctor included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., widch 8in., depth 9in. Weight 23ib.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special head~
phone and supply leads. Carr, £1.
RECEIVER TYPE R.206. Frequency
0.55 Mc/s to 30 Me/s in 6 bands. 160-250 v.
A.C.or 12 v, D.C. Loudspeaker in power
supply unit. High performance super-
heterodyne, eleven valves including a
separate local oscillator valve, beat
oscillator valve and two valves (Amplifier
and Detector) in the A.B.C. system. In
very good condition £20.10.0, including
power pack. Carriage and Packing [5'-.
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TAPE P. & P.

R.CS. crvstat grg rer | SAME MIGH QUALITY | RCS. 10Nen 25/-%
RECEIVER i Record your favourite programmes. Variable
Covering medium wave band. Ideal for the N Ew Low PR'GES Medium wave tuning. Tripie wound Buper
inneri Al t. d case Hi-Q coil. Chassis and components colour

(suitable headphones 8/6). Easily converted BACKED BY FULL AFTER SALES SERV!CE coded. Easily constructed. Bize 8 x 1} x lin.

to 1-transistor or 2-stage transistor receiver,
- e SR W S emm W SRS e

All parts, instructions and layout plans,
-

THE PERSONAL SET

For Private Listening

An amazing little set, with bulit-in ferrite
rod aerial bringing in medium wave at
wonderful volume, Bturdy case. Bize only
14 x 3 x 4in. Fits into the paln of the
hand. Drilled chassis colour coded for easy
assembly.

AMAZING RESULTS from OUR LATEST
5-STAGE TRANSISTOR RECEIVER

A highly sensitive receiver using top grade
transistors and components, Fully tunable
over medlum wave.

% Can be built in 1 hour.

% High Aux moving coil speaker.

+ Built in ferrite rod aeriak,

% Specially designed coils for maximum

Total signal strength.
ﬁ;’;“ e:m?;; All parts available separately * ;ﬂ'ﬂf ooiof
Send Layout plans % Eyeletted clr-

32[6 S.A.E. for and parts lists cuit, bosrd.
on any of these sets. % Easy to follow
P. & P 1/ building plans.

LISTEN TO THE WORLD The
on “TELSTAR” ‘REVILO’

OUR EASY TO CONSTRUCT 5.STAGE

I-VALVE SHORT-WAVE RADIO | pocKET

TRANSISTOR
Total | PORTABLE

Costs g?l:i‘élng
Costs 90, -8

35 ,- (Inoluding
earpiece)
P. &P, P. & P.2/8.

R . s 1In attractive two-tone contemporary case, with gold | essy con-

¥ J Receives speech | plated speaker grille and attractive dial,’ Size oniy | 8truction.

and music from all over the world. | 53 x 3} x 13in. No aerial or earth required — Attractive

Comstruction price includes valve and one ocoll | completely sclf contained. Genulpe 3in. high flux two-tone

eovering 40-100 metres. PM epeaker. Socket for personal listening. First | case.

Can be extended to cover 10-100 metres. grade tranalstors. Push-puli output—250 milliwatts, Total

Can be converted to 2 or 3 valve. And all| Voiume control with onfofft ewitch. Condenser | Building 95/_

mains loudspeaker operation. toning. Easy assembly on eyeletted circuit board. Costa P. & P. 3/6

5-STAGE SUPER SENSITIVE
TRANSISTOR PORTABLE
Simple to Build. All First Grade Components.
A truly portable transistor radio giving full
| medium wave reception. Incorporates Sin. High
Flux 8peaker, push-pull output, first grade
transistore.
High-Q fer- .
rite aerial,
socket  for
car  eerial,
pre-tagged
cirecufit

R.C.S. PRODUCTS (RADIO) LTD. 110LIVER RD., LONDON, E17 (Mail Order Only)

ERSIN MULTICORE SOLDERS

for a first class joint every time

Wherever precision
soldering is essential, | THE NEW HANDY

manufacturers, eng- g'sps"?gl e
asy to fn n ]
ineers and handymen tool box—simple to

rely on MULTICORE. use. The solder is in
a continuous coil
There's a MULTICORE which can be used |[Ebeil
SOLDER just made for direct from the |SOH

bandy free-standing
the job you have in dispenser—in fact, it

is virtually a third
hand. Here are fome band for those tricky
of them. soldering jobs. Con-
taining 15 feet 5-core
18 8.W.E.
HOME CONSTRUCTORS grsmg":ulﬂtlcom &
av! oy.
2/6 PACK v 26

The Home Con | gy WIRE STRIPPER

structors Pack
contains 32 ft. of AND CUTTER
22 s.w.g, 60/40
alloys, which is
especially suit-
g| able for printed
g circuitsoldering.

Strips insulation
without nicking wire,
cuts wire cleanly,
splits extruding
fiex. 3/6 each

MULTICORE SOLDERS LTD
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3638)
CMMB.11

CEEEELELLLELELLLELLLLLLLSL

“MONEY MONLY
MONEY!” *

There’s bags of it in Radio and TV
if you know your stuff!

and if you don’t we will teach you.

Mr. J. SYKES

(M.LE.E., M.Brit.lLR.E,, M.ILN.)

Principal:

BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset
Britain’s premier Radio School specialising in
City and Guilds examinations.

* With apologies to Sinclair Lewis.

£
£ £
£ L
£ £
£ £
£ £
£ £
£ £
£ L
£ £
£ £
£ £
£ £
£ £
(1 £
£ £
£ £
£ £
£ £
f £
£ £
L £
£ £
£ £
£ £
£ £
£ £
£ £
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Here we must remark that in arriving at a figure
of 10 x Re for Rb we were faced with several
contradictory requirements for this potential
divider. To begin with, it should be low in order
to keep the base potentials as stable as possible
(bleed as large as possible in relation to actual
current taken by the base itself). But if it is too
low it will take too much from the battery. It
will also, being in shunt with the output resistance
(as already explamed) of the previous stage, effect
the effective resistance of that in relation to the
base it is driving, and in audio stages would shunt
out the lower frequencies as well.

Ten times Re is therefore a compromise.

Calculation of Base Resistance

Now for the actual values of R1 and R2. The
potentials which will exist at the junction, where
the base is tapped on, will be determined by the
various currents flowing in the chain. We have the
base current itself, flowing through Re, thence
through the internal resistance of the transistor
to the base (the base leakage current plus the
base current due to the base bias). Thus volts will
be dropped over Re, and they will be dropped
again over the internal resistance between emitter
and base. The emitter will be negative to base,
therefore, and the base itself slightly negative to
emitter. But the drop over Re will be considerable
because this has the collector current as well as
the base current. So, with the emitter dropping
1V the base is going to be at 1V plus (negative).

The potentials developed in the potential
divider will be due to the bleed current through
the two resistors in series (as seen by the 9V line)
plus the base current itself flowing through the
two in parallel (as seen by the base).

The respective values of R1 and R2 can be
wR'orked out from the formula:

1=

Supply volts X External Base Resistance (Rb)

Volts base-to-earth (Vbb)

R2=
Supply volts X External Base Resistance (Rb)

Supply volts — volts base-to-earth (Vbb)
The supply volts we know. The external base
resistance Rb we have fixed at 10 X Re; namely
10,0000 in this case. We have not evaluated Vbb.
The potentials on the junction of the potential
divider will be the product of the various currents
ljowing. The formula to evaluate Vbb, therefore,

is:
Rb
) Ic+Vbe

al

Where Rb is the external base resistance; Ic the
collector current; and Vbe the required voltage
across base-emitter as stated in the published data
(Fig. 4).

R1 will be somewhere around 66,000 in the
example we have been working on, with R2
around 10,0001,

It would not be proper to conclude at this stage
without remarking that many published circuits
may appear to use values which differ consider-
ably from those we have explained above.

We have proceeded hitherto on the assumption
that the collector load resistance was going to

Vbb=( Re+
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drop precisely half the supply volts, therefore pro-
ducing automatic thermal stability.

We have made no attempt to evaluate exactly
what might happen in the circuit if all the values
we had assumed for the transistor were in fact
way out; if a for instance which we had taken as
a stated value of 40 were in fact in this particular
transistor 80; if the leakage current in the col-
lector (which may be defined as the current which
would exist through the transistor before any bias
was applied at all; i.e. with the base open-circuited)
given as a nominal 100mA were in fact nearer
200 (and under some circumstances it could even
be milliamperes); and if the stated value of say
1001V for Vbe (volts base to emitter) were also
way out.

Neither has there been any attempt to consider
that all these values could.change again if the
temperature at which the transistor was operating
increased—and change disastrously.

We are not going to evaluate them now, either;
for the calculations involved would be beyond
the scope of this article.

In the main, the effect of adverse changes in
any of these factors would manifest itself in the
form of an increase in collector current—which
would in turn increase the temperature at which
the transistor was working, if it increased the
dissipation. So that the maximum collector current
under these conditions could be a good deal more
than the ImA we started with.

What we can do, without working it out in
detail, is make an automatic allowance for these
possibilities—such as a change of transistors for
instance—by assuming a value to which the col-
lector current might rise owing to these variable

>
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Fig. 4t The method of determining the values for Rl anc
R2 is explained in the text.
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factors; and make correcting calculations accord
ingly.

Collector Load

Let us then assume a value for maximum col-
lector current. with a nominal current of ImaA.
Let us put I Max at 1:5mA, and re-calculate the
value of our collector load resistance on that basis.

But we can make a corrected value for our
supply volts, also. In fact, if the actual voltage
on _the collector is not to drop below the knee-
voltage plus a couple of tenths more to keep the
peak signal well clear of the knee-voltage, the last
volt before zero volts is reached will never be
used. In other words, the ‘ minimum voltage
across collector-emitter will never be less than
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one volt; it will swing from 1V positive to 8V
negative. We are assuming a large value for knee-
volts and margin than is necessary; 0-5V would
be enough in most cases. But we are dealing with
principles rather than actual values, so 1V let it be.

Instead of 9V, therefore, we only have a supply
voltage of 8V: that is, supply volts (battery voits)
minus knee-volts plus peak-signal allowance.

To evaluate the collector load resistance, then,
we now divide true supply volts by rmaximum
current, i.e. 8V by 1-5mA. This will give us the
corrected figure of 5,300Q for the resistance in
the collector circuit (Rc+Re). With 1,000Q as
before for Re, that leaves 4,300} for the actual
collector load.

To evaluate whether the collector loads will
drop half supply volts or more at nominal col-
lector current: 5,300 at 1mA will drop 53V—
which is more than half the supply, and we there-
fore have a good margin of safety.

The other calculation is for temperature. Tran-
sistors are rated for a maximum temperature and
this must not be exceeded by more than a degree
or two.

We need to know whether the actual tempera-

. ture to which the transistor will rise at maximum

current will exceed the maker’s limits or not. The
published data will give a figure for Maximum
Ambient Temperature. We have already evaluated
maximum current. Related to watts, the maker
will also give us a diagram relating maximum
permissible watts to ambient temperature.

The actual junction temperature to which the
transistor will rise at maximum current is given

WIRELESS March, 1963

by the following formula:

Tj=Max. Amb. Temp. + 6 (max.
(minimum voltage).

As an example: maximum ambient temperature
may be given as 45° C (per mW). @ is a constant
which is also stated in the published data for the
transistor 1n question and we may take it as
0-4° C. Maximum current we have taken as
1-5mA, and minimum voltage as 1V,

Substituting :

45 4+ 0-4(1-5) (1) = 45-60
which is inside a couple of degrees above 45, so
we have a good margin of safety. :

This is of necessity an imperfect analysis and
we have taken liberties with the mathematics in
the interests of simplicity. It far from exhausts
the subject, referring as it does exclusively to
transistors in the grounded-emitter mode, and in
small-signal conditions, with r.c. couplings. Also,
we have not considered the radio frequency
aspects at all or those of large signal audio stages.

But if we have managed to add a little to any-
one's understanding of these fascinating modern
forms of the old Hertzite and Galeium crystals,
and encouraged some who may have been hesi-
tating, to tackle this new field of experiment,
then go ahead! There are so many artifices one
can produce—from automatic parking lights for
your car which come on when darkness falls and
go out again when day breaks, to transistorised
burglar alarms around your strawberry beds! The
whole subject of transistors is continually develop-
ing and is wide open to the experimenter and rich
in excitement and reward.

current)

MAINS SUPERHET
RECEIVER

(Cominued from page 1015)

surfaces come together in exactly the right position
at the first attempt—they are extremely difficult to
separate once contact is made.

Allow an hour or so for the adhesive to harden
and then trim the ends of the laminate accurately
with a file. The sides can then be cut, fixed and
trimmed in similar fashion, again cutting very
slightly longer than the height and 4in. wider than
the depth.

Finishing

The next operation is to fit the loudspeaker and
cover the whole of the cabinet front with loud-
speaker fabric secured with adhesive; make sure
that good positive attachment is obtained round the
edges of the apertures. When the adhesive is dry,
holes should be made for the control spindles and
the fabric over the tuning scale aperture should be
cut diagonally, folded back through the aperture
and stuck to the rear of the hardboard.

If the perspex window is now cut accurately to
size, it will be a tight push fit into the aperture. The
front must now be treated with some kind of trim
to hide the edges of the speaker fabric and hard-
board.

Fitting the Receiver

Reduce the length of the wave change spindle
to 4in. and cut the other controls to the required
length. Place the receiver in position and drill
upwards through the bottom of the cabinet and
through the chassis end flanges, two holes about
4in. diameter at the mains transformer end and
one at the other.

The chassis can then be secured by bolts or, if
the holes in the wood are enlarged, by wood screws
inserted from below, of such diameter that they
will have a self tapping action as they enter the
aluminium.

The prototype receiver ready for
installation into its cabinet.
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MULLARD 3-3 HI-FI
AMPLIFIER

COLLARO STUDIO TAPE RECORDER KIT

SPECIAL BARGAIN OFFER.

Comp. Kit only
Ca

£25.0.0

rr. 12/6.

Famous mfrs. surplus offer—Listed 42 gns. A quality Tape Recor-

der Kit based on Mullard famous design—EF86, EC

and Rectifler. Specially designed
Deck. Freq. response + 3 dB. 60 ¢fs.

Spesaker Escutcheon. Magic

Cabinet £3.15.0. P. &

Amplifier Kit £8.19. 8 P. &P 5/-.

6/6.

C83, EL84, EM84
Kit for Collaro latest Studio
—10 kcfs, Amp, and Power Pack

already wired. inter unit wiring only required. Cabindts slze: 18 x
164 a 6in. finished in contemp. 2 tone blue Rexine with gilt

Eye {indicator Circuit and Tech.

H/Book, supplied free with kit. Send 2/6 now for full details
of today's outstandma Tape Recorder Bargain.

SPECIAL BARGAIN OFFER

A self-contained Portable Unit incor-
porating latest BSR 4 speed Auto

Changer Record yer and

Pla;
High Fidelity ‘‘Ful- Fl“ Xtal Pick
with Turnover Cartridge, ﬂtted with

LP and 78 Sapphire Styli
Internal 2 valve Amplifier of
modern desi with variable
Tone and Volume Controls.
This. together with a quality
P.M. Speaker ensures a hi h
standard of reproduction. T
whole is housed in a robust
wooden Cabinet attractively
styled In 2 Tone contemporary
leather cioth with contrasting
polka dot relief,

K1t consists of 3 sub assemblies
already wired. Grub
connections between Units
only necessary—absolutely no
soldering.

Originally built to be sold at
17 gus.

Recommended Buy!

SCrew podel

famous
Up

Standard
1 £12.10.0
Carr. & Ins. 7/6

Autochanger Unit—BSR Model
UA20. Amplifier—valves UCLS82,
UY85 and 7 x 4in. Elliptical
£%peaker Cabinet size 17 x 14t x

in

to fit above cabinet, £2.17.6.
. & P.1/6.

6in. Spkr. & Trans, d? & P, 2/-

inciuding UAM Unit

Complete Kit,

as 1llustrated, £12.19.6, carr. 7/6.

JAC!\ PLUGS. Standard 2i°
Igranic Type, 2/8. Screened Ditto,

3/3 Miniature 1", 2/3. Screened

Disto. 2/6.

ENAMELLED COPPER WIRE—
ilb. reels, 14g-20g, 2/6; 228-288. 3/=;
30g-40g, 8/9, Other gauges quoted
or.

Ersin Multicore Solder 60740 3d.
per vard. ilb. 2/6, etc.

Condensvrs—Silver Mica. All
values, 2pF to 1 OOODF 6d. each
Ditto. Ceramics Tu
450V T.C.C,, eic.. 0001 ‘mfd. to
001 and 0.1/350V W __9d. 0.02-
0.25 Hunts 1/8.
etc, Close
Q/\llcns—lo% 5PF-500pF
000pF 1/-, 1%
100pF-500pF 11d.
575pF-5,000pF 1/8. Reslswn—-
Full Range 10 ohms-10 meg-
ohms 20% ! and § W 3d., 1 W 5d.
(Midger. type modern rating)

Speaker Tx 416/6. P. & P.2-  £]2. 19.6 ©. ap. 108
Valves, 3 I above items are purchased
watt. 3 ohm. together.
and I3 ohm. Out- | em— L)
Dlug. AHx“e%}IY ﬂlrlsr.—cla.ss Amplu:l)(lar A SON T S
glving Hi-Fi quality at a reasonable JAS M NER UNIT;
cost. Mullard’'s latest circuit. BARGA'N RECORD Deslener-approved kits of
Valve line up: EF86, EL84, EZ81.
Extra HT and LT available for | 4-SPEED PLAYER ppLAYER FMTI, 5 gns. 4 valves, 20/-.
Tuner Unit addition. This is the FM' £7. 5 valves, 37/6.
1deal companion Amplifier for FM UNITS CABINET JTV MERCURY 10 gns.
tuner units., ABIN S JTV2 £13.19.8 4 valves, 32/8.
TECHNICAL SPECIFICATION— {Sinzle Players Carr 3/6 NEW JASON FM HAND-
Freq. Response: + 1dB. 40 c¢/s.-25 | Garrard 4 S'p, 9.8 BOOK, 2/6. 48 hr. Alignment
Kc/s. Tone controls: Max Treble Garrard TA Mk.2 £7 19. 6 Cabinet Servicé 7/6. P. & P. 2/6.
Gt 17 95, ot 10 Kol Max, Sece | Collaro Junjor) | 7ol Frice
00S a ¢/s. Sens vy ates 1 7918 . pat.
100 Mv, for 3 w. output. Output |E.M.I. Junior “o85* g9/6 £3.3.0 E]YXG?ZTHF%I]::T (gnxt.emp p?il-?
Power (at 400 ¢/s); 3 w. at 1% total | Auto-Changers Carr. 5/-. 12 x 24in. 4/-, 18 x 24in. @/- etc.
harmonic distortion. Hum and [Collaro *C 60" 7.15.0 Carr. &
JYolse Level: At least 70 dB. below |B.S.R. (U, ALY 5198 Ins. b/-. Speaker Fret — Expanded
ronze anodised me n. x
COMPLETE KIT (nc. Valves, all £7.10.0 Contemporary style, rexine covered |iin. dm:nnond mesh, now 4/6
components, wiring dlagram and ] Garrard Model RC209 cablnet in two tolme maroon fsq. ft.. Multlples of 6in. out
special quality sectional Output £9.18.8 and cream. Slize 18k x 13¢ x ht. Imax. width 4 ft.
;l:%ansl) l)Vl,d £6dl%6t%ar8r. 5/-. ST T ?uri.,dlﬂct%d ﬁW‘WI{:)h adll adcznesggingg
plete wired a este gns, olu ontrols— ncluding baffle board an ] i
Brr(?nIe l‘:'curoherz)n Panel, Pr'.‘n- 5K-2 ~Meg-ohms, 3in. | metal fret. Space available for all E;?G:‘;;i‘;:;w T":;A#;;P
ted Vol.. Treble, Bass, On-Oll. Spindles Morganlte Mid- modern amplifiers and autochan- 25/25V 19| 8+8/450V  4/6
supplied with each Kit. get Type 1iin. diam. | gers, etc. Uncut record player 50/12V 1/0 | 8+16/450V  B).
Wired O/P socket power and addi- gﬁgr 1 year. LOG or | mounting board 14 x 13in. supplied. 50/50V 2/ | 82+32/275V 4/6
iloolnal s;:;oothlng for Tuner Unit, b sr;tl:/se less nsgl':e:ricl;o 2-VALVE 2-WATT AMPLIFIER 100/26V 2/- | 60+050/350V 8/6
Recommended Speakers—WB | less Sw. 6/6 IDP‘ Sw. 8/- Twin stage ECL82 with vol. and neg. 8/460V 2/3 | 604250/
HF1012 85/- Goodmans AXIOM - - e feedback Tone control. A.C. 200/ 16/450V 3/6 276V 18/6
110 €5, eta. 250 v. with Knobs. etc., ready wired 16+16/45V  5/6 | 1004200/
» ete. 32+ 32/450V 6/6| 275V 18/8

Transistor Components

Mldlceet LF. 5—465 Ko/s. v
9.

Osc. Coll—MIW. 9/16in. dia. 5/3
Osc, Coil—M. & L.W. BI8

Midget Driver ’Pra.ns 8.5:1 8[9
=4 idxet OgPur. Trans, PP, to
Ferrne Aerlal M. & L.W., Car
aerial coil, 9/3.
Llect. Condenser — Midget
Type 1mfd-50mfd ea. 1/8.
100mfd., 2/-: 12V wkeg.
Condensers—.0lmid. to .04mfd
i);’la.: .05m! fd Jdmfd, 1/-; .25mid
’lunlm.' Condensers—JB“OO“
208 pF. + 176 DF 8/6, with Trim-
mers 9/6. Slngle 3685pF 7/8. Sub
min. $in. . Dile jl=

edee control knob. obms
with switch, 4/9.less swltch 3/9.
Speakers P.) Plessey
75 ohms 15/6. 2§1n. Cont.inenml
8 ohms q,, tin. E.M.L
ohms 716 X 4in, Plessey
35 ohms, 23/6.

= Ear Plug Phones—Min.
REGORDING TAPE—Reduced Prices b Sd- 3W %L HLStab 105 | tinental type. 3ft. lead. Saok
Famous Amerlcan Columbia (CBS) Premier Quality Tape at 19% W '1'/3. * Elou‘;c ﬁnnd S.?fgfet‘ High Imp. 8/-
NEW REDUCED PRICES. A genuine recommended Quality D
Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted New ALV ES Al TRANSISTOR BARGAINS
with leader agg:ntggr%ol s, Long Play Double Play Boxed v Guaranteed g{:and New—BVA 1st Grade
6in. 6007t 13/- 900ft. 17/6  1,200(t. 31/6 T4 8| Booss & Pocss w6 0CI2 %P Gelt 98
5¢in. SO0t 16~ L200fv 19/6  LB0OIL 9370 18 US| Boree 10e | Poras S8 ocst 76 oo %8
7in, 1,200(t. 21/-  1BOOTL. 28/6 2.400ft. 47/8 L Eetapitl FeLsd i yoceL 156 OCTL 6/-
P. & P. per reel 1/-; 6d. on each additional reel. i M| EEee 1w | B 12/8 XAl02 10/ OCT8 78
SPECIAL BARGAIN. 3in. Message Tape, 150ft. 3/9. P. & P. 6d. par¥oe 9/- | FL84 8/8 PL82 9/6 XAL01  9/8 GEX34 2/9
in. L.P. 225ft. 4/9, 3in. D.P. 30 f 6/6. DF9s  9/- [ ,EMBL 9/6 | PL83 10/¢ XBI03 7/6 OAT) 2/9
Plastic Tapc Reels 3in. 1/3, 5in. 2/-, 54n. 2/-, Tn. 2/3 DK9s 9/- [“EY5L 8/6 | PY32 1gjg XC101  8/8 OAS81 2/8
Plastic Spool Contalners L of 5in, 1/8, 5%in. 2/-, 7in. 2/3 g&;gl g;. %}:{3 17% ;zg% g;s (s),é:gmlz({/%er:o Oneo&clg_ gwo
"OA ; I 20 - 2 ] s, . One ., two
ngg‘:lg.d?l‘o)\}zll‘;sg ‘&\alllfllf:ar ECC82 8/~ ' Gz32 12/6 | U2  12/¢ OC8ls (matched palr) 18/6

air spaced Polythene—iin,
diameter. Stranded cond.
Famous mirs. Now only 6d.
per yard. Bargain Prices—
Special Lengths—

. Sockets 1/-.
Couplers1/3. Outlet Boxes4/8.

O

2/8;

Bend for detalled bargain lists, 3d. stamp.
We mannfacture all types Radlo Mains Transf. Chokes, anllty o/P 'l‘nn. ete.
Euquirles invited for Bpeclals, Prototypes for mmpall pr runs,

by return.

RADIO COMPONENT SPECIALISTS

70 Brigstook Rd., Thornton Heath, Surr:
THOQ 2188. Terms C.W.0. or (.

5ib., 2/9; 81b., 8/8.
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I A SIMPLE EXPLANATION OF I
TRANSISTOR RADIOS oibeie: oisemeoncuctos,
’ basic properties of semiconductors,

FOR THE APPRENTICE ENGINEER the action of a transistor is explained
in detail and without recourse to
complex mathematics. The circuits
used in transistor radios are de-
scribed, and the techniques for ser=
vicing these sets are considered.

CONTENTS INCLUDE:
Semiconductor materials; Tran-

_sistor action; Transistor circuits;
Servicing, etc. In all, seven chapters
with the emphasis always on practi-
cal considerations.

U.K. PRICE 5/-

Published by Mullard Ltd. Get your copy
from your radio dealer or send remittance
with direct order (Postage and packing
6d. extra).

MULLARD LIMITED - MULLARD HOUSE
TORRINGTON PLACE - LONDON WC1

MVMI02)

i

Top @UALITY—Low cosT /& R G\ AMATEUR RADIO EQUIPMENT
F~ VAN

THE MINI-CLIPPER THE SUPER CLIPPER 88/6

The ORIGINAL and finest one NEW LOW , This world-famous hybrid receiver has
valve all band receiver. Out~ PRICE 36 6 achieved remarkable success. Tremen=
standing performance. New first- dous performance with Hi-gain valve
grade components ensure top - detector PLUS two Ediswan transistor
eofficiency. Low loss air spaced amplifiers which are supplied assembled,
tuners, high gain polystyrene only 3 wires to connect. Large precision
plug in coils. Satin Silver metal dial, 7 x 4in., with 2 pointers, bandset
panel with engraved dials, grey and bandspread, dual slow-motion
pointer knobs. Provision _for drives, air spaced variables, Punched
adding 2 transistor amplifier chassis 8 x 54in. Batteries last months.
stage. Chassis ready punched. Covers 10-2000 metres (5 coils). Total
Total .bmldm; cost, a_ll parts, building cost including chassis, valve,
one coil 20-60 meters, wire solder 2 transistor stages, 2 coils 20-60 and 55-190 metres. Step-by-ste

full plans, 36/6. P. & P. 2/6. pictorial plans, nuts, bolts, wire 88/6. P. & P. 2/6. Plans only, 2/6.
Other coils 10-2000 meters and electrical bandspread availabla. | THE CLIPPER. As above but one transistor stage, 79/6. P. &P,
Parts sold separately. Plans and/parts list, 2/= 276. Optional Front Panel, Silver Hammer finish, all holes, /9,

THE NEW CR45 % NEW STYLING TOP PERFORMANCE

Previously produced exclusively for Export, the de-luxe version of this famous
ALL BAND receiver is now aiso available for the home market. Superb new
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
knobs, perspex disc cursors. High gain circuit with ECC8| duotride, EL84 output,
EZ80 full wave rectifier. Power output 3% watts for 2/3 ohm speaker. 3 Planetary
vernier slow motion drives, separate electrical bandspread. Covers 10-2000
meters (5 Coils). World wide reception. For A.C. supply 200-250 voits (Export
version 105-120 volts). Total building cost all parts, valves, front panel, ready
punched chassis 2 coils, 20-60 and 55-190 meters, wire, solder, instruction manual.
‘6 I’ 6 P. & P. 3'6. Optional extra. CR45 Cabinet 12 x 5 x 7in., slide
® ® fiap for easy coil changing, Silver grey finish, 2776,

No techsical knowledge required to build these fine receivers. Send 3d. stamp for illustrated leaflets, testimonials, etc.
% Now available the NEW 1962 CR 66 A.C. SUPERHET COMMUNICATION RECEIVER.

CODAR RADIO COMPANY, 24 CHAPEL ROAD, FISHERGATE, PORTSLADE, SUSSEX

GMRE Conedian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO. G3IPA
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HOW IT IS CAUSED AND HOW IT IS CURED

%ADIO receivers and amplifiers are subject to
two basic types of distortion. One is called
*amplitude distortion” and the other * non-
linearity distortion ”,

Amplitude Distortion

An amplifier is suffering from amplitude distor-
tion when it fails to give equal amplification to all
signals within its working frequency range. This
is illustrated in Fig. 1, where the input signal is
shown by the broken line and the output signal
by the continuous line. In spite of the input signal
amplitude being constant from about 20c¢/s to
10,000c/s, the output signal amplitude varies
widely over the same range of frequencies, and is
flat only from about 100c/s to 1,000c¢/s. .

This shows that the -amplifier is frequency
selective in that it gives greater amplification to
signals between 100 and 1,000c/s than it does to
signals below 100c/s and above 1,000c/s.

Ideally, the a.f. stages in a radio receiver should
amplify signals from about 30c/s to 15.000c/s
evenly (Fig. 2). Good quality hi-fi amplifiers do
far better than this and amplify evenly from about
15¢/s to 50.,000c/s, Although we can only hear
frequencies up to about 15,000c/s—the exact fre-
quency depending upon age—there are various
acoustical reasons why an amplifier should respond

:,t Output 4
2 N
£ )
o . c
@

3 Py
= | Input H ' E
semesennadacnnhenente annan e\ al

» [} H ) Q‘
5 Vl H o AN E
: : R

10 100 1000 10000

Frequency (c/s) .
Fig. I: Although the amplitude of an input signal (broken
line) is constant over the a.f. spectrum, the amplitude of
an output signal (continuous line) varies widely over the
spectrum.

PRACTICAL WIRELESS

1033

by Gordon J. King

well 'above this frequency—buf that is another
story!

In domestic radio practice, reproduction sounds
quite good provided there is no marked fall-off in
amplification below about 8,000c/s and above
100c/s (Fig. 2). However, in reality, this is often
far from the case. Loudspeakers and baffles on
most popular receivers are usually incapable of
giving an output at 100c/s, while adjacent station
interference on the L.W. and M.W. bands makes it

le———30¢fs to 15000cA

§ :,----------------.,‘

B {100/s 0 8000¢A—>4 K

£ X [ 0

a v’ a ' .

& i i ¥ E
0 = 'u§ T
il i \ i

10 100 1000 0000 %0000

Frequency (¢/s)
Fig. 2: An ideal amplifier provides even amplification
from 30 to 15,000c/s (continuous line), while a practical
amplifier may have a response as shown by the broken line.

impossible to keep a sufficiently wide i.f. passband
to carry the sidebands of the higher audio modula-
tion frequencies. : .

Thus, there is little incentive for the designer of
a popular receiver to optimise the a.f. response.
This does not apply, of course, to radiograms,
where an extended amplitude frequency response
is necessary for good quality reproduction of
records. '

Sideband Attenuation )
When a carrier signal is modulated, two sideband
signals are produced. These are called the upper
and lower sidebands, and they are equal to the
carrier frequency plus or minus the modulation
frequency respectively. With a carrier frequency
of, say, 470kc/s—which is the standard broadcast
i.f.—modulated with a 10kc/s (10,000c/s) signal,
the lower sideband is 460kc/s and the upper side-
o o |
v

-
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band 480kc/s. For these sidebands to be conveyed
through the if. stages of the receiver without
attenuation, the i.f. response must be sufficiently
wide to accommodate them, as shown in Fig. 3.

Unfortunately, at medium broadcast frequencies
such a response is entirely out of the question since
adjacent stations are present within 10kc/s of ‘the
wanted station on certain parts of the band. The
desirably wide i.f. response would thus accept not
only the wanted station and all of its sidebands
but also some of the sidebands of the unwanted
adjacent station (Fig. 4). This would cause very
bad interference—far more disconcerting than a
restricted high frequency a.f. response.

It is necessary, therefore, to limit the i.f. response
so that near adjacent stations and their sidebands
are greatly attenuated (Fig. 5), but this practice,
of course, attenuates the higher frequency side-

}-—20 ke/s—|
. |
!

Response —»-

N\

+10ke/s

i
!
I
|
|
{
I
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|
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ol e - - e —

'

I

1

1

i

1

1

'

1

1

1

'

1

|

T
if.

1£-10kg/s i

Frequency

Fig. 31 To cater for modulation sidebands up to.IOkc/s
without attenuation, the i.f. response should be as shown.

bands of the wanted station.

The foregoing reveals, therefore, that consider-
able amplitude distortion just cannot be avoided
on the L.W. and M.W. bands, even though the
detected’ signals may be applied to a hi-fi audio
amplifier. ' .

Frequency Modulation

This is- one of the reasons why frequency
modulation on the v.h.f. bands was introduced by
the BBC.. Careful grouping of the v.h.f. stations
makes it impossible for an adjacent station to
fall within the i.f. passband of the required station,
and as much more room is available in the v.h.f.
regions, each f.m. channel.can have approximately
200kc/s all fo itself. This is adequate to handle
the very highest f.m. sideband, which means that
responses, up to 15,000c/s are possible at f.m.,
provided they are present at the transmitter.

The majority of small a.m.-only sets do not give
much output at audio frequencies above about
4,000 to 5,000c/s, but good quality f.m. sets may
go 'as high as 10,000 to 15,000c/s. The falling high
frequency a.f. response due to i.f. passband limiting
on a.m. sets does not occur suddenly, but it tails
off ‘gradually. One can easily widen the i.f. pass-
band, of course, by carefully realigning the i.f.
transformers, preferably with an oscilloscope and
wobbulator, but if this is done, the set will be
useless on.all but the very local station for reasons
of adjacent channel interference described above.

Nevertheless, a top response up to about 4,000c/s
is quite reasonable, and quite a few\.listeners feel

WIRELESS March, 1963

that even this is too high, and cut it more by
turning on the tone control! The tone control
on the majority of popular sets is nothing more
than a “top cut” control which attenuates the
higher audio frequencies in the a.f. circuits, With
maximum top cut, the response may not extend to
more than about 3,000c/s. This is even practised
by the “ non-musical ” on f.m. receivers, which are
usually truly capable of giving a’good top without
adjacent channel interference and other distor-
tions.

Non-Linear Distortion

This type of distortion can be much more dis-
concerting than frequency distortion, and it results
due to some non-linearity in the amplifier valves,
transformers and associated circuits. With an
amplifier which is perfectly linear, any increase or
decrease of input signal produces a corresponding
increase or,decrease of output signal over the
voltage or power working limits of the equipment.
This can be represented as a perfectly straight
line on the transfer characteristic, as shown by the
unbroken line in Fig. 6.

Unfortunately, however, no amplifier has such
an ideal transfer characteristic, for due to the
action of the valves and ;other components, the
characteristic curves slightly. as shown rather
exaggeratéd by the broken line in Fig. 6. This
means, then, that the output signal does not follow
perfectly faithfully .any variation in the .input

Required signal

Interfering adjacent signal
and sidebands and sidebands
o - |
] [ ]
- -y
(B2 5 ¥ 2 E k\\ o
4 : SN
o % Pl
(1 { B % s |
[=4 &
s | | PR
& t £ it
] ¥ i
3 3 i i
o i
i ! AR
S i’l. S,
1 t
Required if- Unwanted if

Frequency

Fig. 4: A wide i.f. response cannot be used ‘on medium
broadcast frequencies owing to the breakthrough of an
adjacent programme and its sidebands.

signal. In practice, particularly in hi-fi amplifiers,
the transfer characteristic is almost linear up to
the overload point of the equipment and then it
really starts to curve. This is one of the reasons
why hi-fi ampljfiers are relatively, highly powered
for within the normal domestic working power
range of the equipment the linearity is very good
indeed. With a lower powered amplifier, full
domestic output may cause the signal to traverse
the non-linear top part of the characteristic with
consequent bad non-linearity distortion.
Non-linearity destroys the quality of reproduc-
tion mainly because it creates harmonics of the
original signal. It thus introduces spurious tones
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€ LYNE RADIO

18 TOTTENHAM COURT ROAD, wW.I
162 HOLLOWAY ROAD, LONDON N.7

9 CAMBERWELL CHURCH STREET, S.E.5
10 WITHY GROVE, MANCHESTER, 4

THE
COMPONENT
SPECIALISTS
MUSeum 5929/0095
NORth 6295/6/7

RODney 2875
Blackfriars 5379

LTD.

All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7

" THE NEW “CLYMAX” ! !

NEW LOW PRICE MADE POSSIBLE
Through Further BULK PUI(CIIAS!;S'S!
ur 6

transistor

pocket size
superhet for
it Medium and

Long Wave.
All required

components,
NOMW ONLY

Nothing more to buy/ Plus 3/6 P. & P.
* Completely self contained. No external
aerial or earth required, % Full medium wave
coverage, plus switched Light programme on
Long Wave. % Push-pull output—250 mtlli-
watts. % Matched set of latest type Mullard
transistors. & Genuine 2iin. P.M. Speaker,
% New high-Q Colls. % Ferrite rod aerial
with high selectivity. & Size: 5; x 3} x 1{in,
Two-tone cabinet. « Precislon etched printed
circuit with components references clearly
marked. Alignment service available. All
parts available separately. Full assembly
instructions and individually priced .parts

list. 2/- post free.
MODEL TK.20A

4 Size 3" x 2" x 14°. Meter
3 size2}" x11°. Sensitivity 1000
}o.p.v. on both A.C. and D.C.
',I volts, 0/15. 0/150, 0/1000 volts.
o D.C. Current. 07150 mA.
Resistance. /100 K. Complete
with test prods, battery and
ful instructions, ouT-
STANDING VALUE at

42 /- puus 16 P. & P.

The “COURTESAN”

Our 3
transistor
plus 2
diode
pocket
recelver
with full
Medium

Coverage.

ovLy 63/-
Plus 2/6 P. & P.
* No external aerlal and earth required. %
Latest 21in.—75 ohm speaker. & First grade
Mullard transistors. * Condenser tuning.
* Volume control with on/off switch. w Easy
assembly on pre-tagged circult board. &
Attractlve red polystyrene cabinet measures

54 x 3f x liin., chrome handle, attractive gold
and black dial. % Luxembourg, Hilversum,
etc.. guaranteed in reception areas. All

parts available separately, jtemised parts list
and rull assembly instructions 1/6, post, free,

~ LAST CHANCE TO BUY
The well- I‘(‘r:a\n

BRAYHEAD TRANS-

60” RADIO KIT.
A complete kit to
make vour own
transistorised
Transmitter and
Receiver.
soldering re?ulred
7 different circuits
to build. In origi-
nal manufacturers
coloured box with
instructions. Ideal
gift for the electronicaily minded youngster,
(As nationally advertised at £5.4.8)

FEW oNLY AT 496 P & P 4

TRONIC

The “AIR KING”

Our new highly successful Six tran-
sistor luxury portable with the
"“SLIM LINE" look. To build your-
self, with printed circuit chassis for
rellability and simplicity in con-
struction. May be used as Car Radio,
with full MEDIUM wave and LONG
wave coverage.

Look at these features!

* 500 mllllwatt output to high flux

x 3n. high fidelity loudspeaker.
* Six selected Mullard Transistors
in latest super sensmve circult, plus
germanium d. % Compact size—
only 9 x 3! x Giln. (hlghg * Attrac-
tive three-tone cabinet. Black, Dark
Grey. and Silver Grey. with giit
control knobs and all gilt ﬂttings
+* Coax socket for car aerial. % Brand
new guaranteed components. % Push
pull output. % Automatic volume
* Long life battery.
Super sensitive internal ferrite rod
aerial. % Nothing more to buy.

Cabinet included.
£7.19.6

Special {nolustve price for
all required componem.s

Plus P. & P. 4/-,
Alignment service avallable.  Full
assembly details and indivtdually

priced parts list, all of whichare avall-
able separately, price 1/, bost free.

The “HIGHWAYMAN”

At nst o quality Car Radio to build
yoursell, at an econuvmical price.
Look at these features:—
% Attractive styling. ¥ Push-pull
output. ¥ 3 latest Mullard transistors
plus valves type EBFB3 and ECHS3.
% No Buzz. High Output and sensi-
tivity. & Printed circuit (newest
type). 7° x 4° High flux p.m. speaker.
edium and Long Waves. % Push
uttons for fingertip control. « Ex-
tremely low Battery consumption
(less than { amp.) % Fasy to fit any
make car (Positive earth only). & 12
volt operation. Compact size

control.

measuresonly 7° x 7° x 2° deep. % Easy
assembly. Supplied with
drive already mounted

dial and

All parts avail-
able separately
but if purchased
at one time, the

whole will be supplied at a special

Incluslve price o{)only £1 0.1 9.6

Plus4/-P. &
Parts list and comprehensive
Instruction hooklet 2/6, post free.
(Deducted from cost If complete

parcel purchased later),

TAPE RECORDER
CONSTRUCTORS

LATEST COLLARO STUDIO
TRANSCRIPIOR. Latest type mcomorab—

ing Record, Inwrlock Lever, Button, 3 motors
3 speeds, 14, 3t, % i.p.s., takes 7in spools.
Push-bufton’ controls. NEW LO“ RICE
OF £10.10.0 ()\L\X plus 7/6 P. & P Usual

H.P. tacilitips.

NEW! TAPE RECORDER AMPLIFIER
TYPE 8311+V, Sub-assembled—anyone can
build! Printed Ofrcult, all components moun-
ted and dip soidered. Already tested. Each

lead cut to length. All that is required to
complete the tape recorder s for a few com-
ponents to be mounted in the cabinet and the
free ends’of the leads soldered to terminals
which are clearly marked, everything sup-
plied. all you need is solder iron, pliers and
screwdriver,  Valve line-up; EF86, ECCSS,
2 x EL84. EZ8] and 1XM84 magic eve. Monltor-
ing facllities. output socket for feeding to
high quallty amplifier, can be used as
“‘straight’’ amplifier for record reproduction.
EQUALISING ON TWO SPEEDS, OUTSTAN-
NG VALUE AT £11.11.0 plus .2/6 P.
lncluding all necessary instructions.

ATTRACTIVE TWO-TONE PORTABLE
CARRYING CASE. Suitable for above
amplifier and Collaro Studio deck.,
with 9in. x 5in. High Flux P.M. speaker for
high quality reDroductlon Inclusive price
£5.5.0 plus 5/- P. & P. Full list of competitively
priced mics. and s!and.! on request. The above
3 m-ms purchased at one time, SUPPLIED
CARR. PAID.

NOW AV AILAHI.F' FOUR TRACK STUDIO
DECK AS ABOVE, FITTED WITH HIGH-FI
FOUR-TRACK HEADS. PRICE, £13.16.6 plus
7( P.&P. Four track heads supplled separately.

1glete with mounting bracket. for Studio
Dec at 92/6 pair. plus 2/6 P.

TAPE RECORDER A.\lPLlFlER 83114V,
Exactly as 8311-V but four track, suitable
for high-fi four-track heads. Price £12.12.0
plus 2/6 P. & P.

PRE-AMPLIFIER KIT TYPE 8312-CP.

Complete high quality pre-amplifier kit for

ulse wllé.);) Collaro Studio Deck. Price £8.8.0
us 2,

N\.B. Four-u‘ack deck and amplifier fit the
above case, without any modification what-
soever,

TAPE ! TAPE

For the first time in this coun-
tryl Canada’s Hi Fi Magnet-
ic Recording Tape. Made by
““Bel-Cleer’’ of Canada.

Following sizes available,
others to follow. Brand New,
NOT Sub-standard. High
grade Acetate base. attrac-
tively boxed, fitted leaders,
fully guaranteed.

5in. 600 ft., 12/8; 5in. 900 ft., 15I- 7in. 1,200 ft,,
18/6; 7in. 1800 t,, 25/-, P. 6d. per spool.
3 %trwrg;)re post free. (Bona ﬁde trade inquiries
m

SPECIAL AMFETIICAN MYLAR DUPONT.
5in. 1,200 ft. D.P. Top quality Brand New 25/-,
post free. Limited quantity onlyl

PLASTIC TAPE SPOOLS. Best guality.
3m 1/3. 4in., 2/-, 5in., 2/-, 5%in.. 2/3, 7in., 2/6,
P. & P, 6d. per spool. Orders over £1 post ‘free.
T‘PLFI‘IIO\E PICK-UP COIL, Designed to
feed into the microphone®input of either a
tape recorder or any high gain amplifier.
Easily attached to telephone by rubber sec-
tion attachment. The coil is electrostatically
shielded to minimise hum pick-up. When
positioned on telephone this model I8 more
than adequate for a fully modulated tape
recording. Brand new complete with 5 t
shielded cable. ONLY 14/-. Post free.
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the essential

drawing.

The series will be
of exceptional
value in training
mechanics and
technicians in Electri-
city, Radio and Electronics.

WHAT READERS SAY

«, . . I have found the manuals to be excellent publica-

tions . « ST D.L.D. .. I wish to congratulate you

on these *Best ever’ series . .. B.P.  “... [ consider

the manwuals are iruly the best I have ever studied . . .”
T S.AS.

PRACTICAL WIRELESS

YOURS EREE ros Zoavs

The New Picture-Book’way of learning

BASI

You'll find-it easy to learn with this out
standingly successful new pictorial method—
facts are explained in
simplest language, one at a time: and each
is Illustrated by an accurate, cartoon-type

March, 1963

ELECTRICITY (5VvoLS)
ELECTRONICS (6voLs)

The books are based on the latest research
into simplified learning techniques. This
has proved that the Pictorial Approach
to learning is the quickest and soundest
way of gaining mastery over these
subjects.

the

To Selray Book Co,,
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Electricity/
Basic Electronics on 7 Days Free Trial, ! will either return set,
carriage paid, in good condition within 8 days or send down
payment of 10/- (Basic Electricity) followed by 6 monthly pay-
ments of 10/-. Down payment of 12/- (Basic Electronics) followed
bv ¢ monthly payments of 12/-. Alternatively, I will send 63/-
(Basic Electricity—5 parts), 75/- (Basic Electronics—¢ parts)
post free.

Tick against set required (only one set allowed on free trial).
BASIC ELECTRICITY [] BASIC ELECTRONICS O
Signature

(If under 21, signature of parent or guardian)
BLOCK LETTERS BILOW
Name
FULL POSTAL

Address

A TECHNICAL PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!

IT°S A JOY TO BUILD A

MARTIN ‘RECORDAKIT’

VALUE AND PERFORMANCE
BEYOND COMPARE

The new NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 kc/s to 220 Mc/s

e - .
i CHECK
THESE
FEATURES
COMPACT
Only 6§” x 44
PORTABLE
Welght 2 ibs,
ACCURACY!
Under 2%
ECONOMY!
9v. Battery ® With Recorlakits
DIRECT there is Dothing extra
buy.
Calibration foke) tod
- % : With a Martin Recordakit ‘D, de- @ Speed compensated.
i S T S signed for use with the Collaro 4-track @ Designed to genuine
. 8.A.E. for studio Deck you can build an instrue luzury recorder
RET AlL Post and Ins. 316 41" teenpical ment of outeftanding quality. As with standards.
. £7-1°-° Battery 213 all Martin Recordakits, it e on a Otber Marti
14 leaflet. [ ] artin
printed circult base and with R it' avallable

36" Screened Test Lead 6/3 extra
CASH WITH ORDER, REGRET NO C.0.D.

. IMMEDIATE DELIVERY
Trade and Export Enhquiries Invited

'NOMBREX LTD. (Instruments Division 48)

Estuary House, Camperdown Terrace, Cxmouth, Devon,
) England. Tel. 351S.

valves, controls, transformers, leads,
etc., down to the last screw. Even the
wire supplied is cut to Jength.

Amplitier ‘D’ ag above, 12 gns. Speaker
and Case assembly, 5 gns. With Deck
Case, Speaker and Amplifier 34 gnms.

for F.8,R. and 4-irack
Studio Decks.

® Cese and Speaker
agsemblies avzilable
with and without
decks.

H.P. Terms:

Bend 82 deposit
pay balance
£1/- per mooth

From radio and audio stockists. In case of diffieulty send direct. For Sree
leaflet, cul out this ad. and send ¥ with yout name and address.

MARTIN ELECTRONICS LTD  imiees

Brentford,
Middlesex.
I8 Leworth 5885
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which are not present in the original. Harmonic
distortion is measured in terms of a percentage
relative to the fundamental signal. This means
that an amplifier which has, say, 10% harmonic
distortion at 10W output creates 1W of spurious
harmonic signal!

Total 'harmonic distortion is the square-root of
the sum of all the various harmonics produced. A
pentode output valve, for example, gives most
third harmonic distortion (with other harmonics
at smaller amplitude), while a triode valve gives
most second harmonic distortion. With push-pull
amplifiers, the second and even harmonics are
largely precluded by cancellation in the balanced
load of the output transformer, and the third and
higher-order odd harmonics are most troublesome.
These, however, can be very much reduced in
amplitude by the careful application of negative
feedback and by running the valves well within
their power handling limits.

In the early days, triode valves were popular in
the output stages of high quality amplifiers, because
as these produce mainly second harmonic dis-
tortion, running them in push-pull gives almost
complete second harmonic cancellation and good
l¢.;1uall(ity output without too much negative feed-

ack. .

The amount of non-linearity may not be con-
stant over the entire frequency range of the
amplifier. Indeed, towards the low frequency end
it may rise considerably due to the speaker
transformer being insufficiently large to act as an
effective load. This is the direct result of small

Response —»

=

1I-Af:lj acent station
Frequency
Fig. 5: To avoid adjacent station breakthrough the i.f.
response is narrowed, but this also results in the
attenuation of the higher sidebands of the wanted station.

primary inductance (and why output transformers
in hi-fi amplifiers are remarkably large affairs),
and if a set with a small output transformer is
enhanced in bass response, -very high order
harmonics are produced.

* Peaks in the response of loudspeakers, chokes
and output transformers can also greatly aggravate
harmonic distortion by causing the output to peak
in the frequency range where the harmonics occur.
This is rather like inadvertently tuning the ampli-
fier so that the greatest output is obtained on the
harmonics!

Other causes of Non-linearity Distortion

The main cause of this distortion is overload
in a valve. This can happen due to the application
of too great an input signal, low emission valve,
incorrect biasing, incorrect anode, screen and
heater voltages and poor design,

j
Required station
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Fig. 6 (left):  Transfer characteristic which shows perfect
linearity (continuous line) and poor linearity (broken line).
Fig. 7 (right): In stages with a high resistance in the grid
circuit, non-linearity distortion can be gleaned by con-
necting a milliammeter in the anode circuit and observing
the kicks on the needle with the stage carrying a signal.

A twin-beam oscilloscope is a useful device for
investigating a.f. distortion in conjunction with an
a.f. signal generator. One beam can be connected
to the signal applied to the amplifier stage from
the generator, while the other beam can be con-
nected to the output of the amplifier. By adjust-
ing the two Y-gain controls two traces of equal
amplitude can be obtained on the screén represent-
ing the applied waveform and the output -wave-
form. By careful use of the shift controls it is
then possible to get one waveform to fall on top-
of the other, thereby giving visual indication of any
difference between the two in terms of distortion
on the output waveform.

The signal from the generator can them be
increased, when the point of bad distortion will
be evident by the output waveform differing con-
siderably from that of the input signal. Another’
method of checking for distortion in Class A
amplifiers is to introduce a milliammeter in the
anode circuit of the valve (Fig. 7) and observe the
needle with the stage carrying signal. Under true
Class A conditions and zero distortion there will
be no movement at all of the needle. Distortion,
however, will show up as the npeedle kicking on
loud signals.

A downward kick (reducing current) usually
means that the valve is passing grid current on the
positive peaks of the signal. This could result
from insufficient grid bias, low emission valve and
incorrect grid components, .

An upward kick, on the other hand, is sympto-
matic of anode-bend rectification on signal peaks,
and is often caused by too much bias voltage
(check the cathode resistor), a low emission valve,
incorrect anode load resistance and low h.t.
voltage.

Note that a disturbance to the biasing is
frequently caused by a leak in the coupling capa-
citor at the grid from the anode of the previous
stage.

Pentode valves may not give exactly the same
effects, for here the screen grid conditions may
also be rather critical.
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THE -
AUDITRON

The Auditron probe

gOR the probe unit, a coaxial cable with a
capacity not exceeding 1 or 2pF per inch, should
be used for the Auditron signal input. With such a
cable Cc+Ci (Cm)—see Fig. 13, last month—
equals approximately 150pF. ,

If no probe were used, this full 150pF would
load the signal source. Apart from serious wave-
form distortion gross detuning can result in many
circuits as soon as the oscilloscope is connected in
this way, and when testing oscillators, this
capacitive load may even silence the oscillator
completely. It is even possible to damage certain
equipment if an oscilloscope is connected in this
direct way.

Furthermore, the resistive loading, 135kQ for
the Auditron, is also rather low to impose directly
in parallel with many test circuits. This could also
silence oscillators due to damping, or grossly
change the frequency of multivibrators or saw-
tooth-oscillators under test.

It is necessary to reduce capacitive and resistive
loading imposed on the signal source, in the face
of the inevitable high value of Cm. This is done
by placing a compensating circuit right at the head
‘of the cable, immediately at the signal-source, and
this constitutes the probe. Stray inductances and
cable transit times have not been considered in
the Auditron where about 300yd of cable would
be tolerable before this consideration would come
into play.

A simple compensated resistance capacitance
bleeder is incorporated; this incurs only moderate
loss of voltage which can be compensated by extra
amplifier gain.

If we constructed such a resistive bleeder quite
naively, it would take the form of a large series
resistor Rb in series with the “prod ” forming an

extension of the core of the coaxial cable. Fig. 14-

* shows the effective equivalent circuit thereby
developed out of Fig 13. Two new inevitable stray
capacities have also thereby appeared, Cb, the

e

By M. L. Michaelis, M.A,

(Continued from page 942 of the
February issue)

stray capacity across Rb, and Ce,
the direct stray capacity from the
prod to earth. Ce is, of course, a
direct loading which will be im-
posed on the signal-source, yet it
can be kept very small by using
a short straight wire for the prod,
mounting Rb very close to it, and
keeping the prod-wire adequately
distant from the earthed casing of
the probe. Thus, with a proper geometric design
for the probe, Ce may be neglected.

Cb, however, is appreciable, and this cannot be
avoided, in the Auditron probe in particular,
because of the embodied switches and leads (see
Fig. 16). We thus have, effectively, two bleeders
in parallel, one a capacitive bleeder formed by Cb
and Cm, and the other a resistive bleeder formed
by the intended Rb and Ri.

These two bleeders form an a.c. bridge. If this
bridge is not balanced, out-of-balance currents will
flow in the diagonal CD, giving phase-shifts and
amplitude variation with frequency for the signal
reaching the amplifier.

The final step in construction of the probe is
therefore to measure the magnitudes of the stray
capacities concerned. and thus calculate the size
of the capacitor required to be added to one or
other of the strays, to bring the bridge to balance.
The balance condition is. of course, that Cb times
Rb should equal Cm times Ri.

The ratio of Rb to Ri is still free for choice,
forming the final bleeder ratio. It should be given
the smallest tolerable value (for maximum possible
voltage-preservation) consistent  with adequate
reduction of loading (capacitive and resistive) on
the signal source.

Yet in the Auditron- the ratio is already fixed by
virtue of the necessity for making the- pre-
calibrated valve voltmeter scale hold true.
Certainly, the design there used, and details given
in the section dealing with the signal amplifier,
already dimensioned these matters such that the
ratio of Rb and Ri will come out at the optimum,
lying between 10 and 15,-so the constructor need
not be bothered with this consideration any more.

However, slight variations in the meter specified,
or making the damping-shunt R48, will finally lead
to slight differences in the final value to be selected
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RADIO & T. V.
COMPONENTS

[ACTON]

L SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING
PRINTED CIRCUIT & MINI-EARPIECE. No Aerial or Earth required
41 x 3} x ljin. Output 200 M, W, 5 first quality transistors. High
flux moviug coil speaker. M/L Internal high gain ferrox aerial
£2.19.6. P. & P. 3/6. Circuit diagram 1/6, free with parts, All
parts available separately.

TRANSISTORISED POCKET RADIO with printed circuit, mini-
earplece, high gain ferrox ulab nerlnl No aerial or earth required.
To build yourself for nal Hstend: 4% x 8% x 1}in,
Luxembourg in favourabie areas. Only 21l/=, P. & P, 2/6, All parte
available scparately.

AC./D.C. POCKET MULTI-METER KIT. 2io. moving coll meter
scale, calibrated in A.C./D.C. volts, ohms and milllamps. Voltage
range A.C./D.C. 0-50, 0-100, 0-250, 0-500. Milliamps 0-10, 0-100.
Obs ranges 0-10,000, 0-100, 000 24[& P. & P.2/~. Wiring dl&gnma
1/-, free with parts,

SIGNAL GENERATORS. Cash £7.5.0, or 30/= deposit and 6 monthly
payments of 21/6. P. & P. 5/6. Coverage 100 kc/s to 100 Me/s on
fundamentals and 100 Mc/s to 200 Mc/s on harmonics. Case 10 x
64 x 5}in. Three miniature vaives and Metal Rectifier. A.C. mains
200/230 v. Ipternal moduiation of 400 c.p.s. to a depth of 30 per ceqt.
Modulated or unmedulated R.P. output continuously variable 100
millivoite. C.W. and mod. switch, variable A.F. output. Magie
eye as output indicator. Accuracy 7 per cent.

SIGNAL GENERATORS. Cash 85.5.0. P. & P, 5/6. Coverage
120 ke/o to 84 Mc/a. Case 10 x 8] x 4}in. Bize 01 ecale 8} x 3jin,
2 valves and rectifier. A.C. mains 230-250 v. Internal modulution
of 400 c.p.s. to a depth of 30 per cent, modulated or unmodulated
R.F. output continuously variable 100 milivoits. C.W. and mod.
switch variable A.F. output and moving coll ocutput meter. Accurecy
4+ 2 per cent.

STAAR 45. 9 v. BATTERY BECORD PLAYER complete with pick-ap
and deck. A completely portable player. Head protected by piastic
dome with a brush which cleans the stylus as It rises into playing
pozition. 45 r.p.m, Auto on/off switch governed motor, attrmctive
two tone grey fnish, £2,14.6. P. & P, 2/-.

CARRYING CASE for STAAR 45 or COMPLETE KIT beautifully
styled in two tone with record compartment. Bpeclally designed to
take piayer and amplifier. Just screw in and connect up. All parte
available separately. Case only 22/8, P. & P. 4/-. Complete kit
£56.100. P. & P. 5/~

TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 watt,
8ize 4§ x 2{in. Printed circult, tonelvolume controis plus 4 transistors
Push-pull output complete with 3in. moving coll speaker, Bullt
and tested, 49/6. P. & P, 2/,

. CHANNEL TUNER LF. 16-19 Mec/s, Continuously tunable from
174-216 Mc/s. Valves reqnired—PCF80 and PCC84 (in series). Cover
BBC and ITA rangea. Also Pohce. Fire and Taxis, etc. Brand pew
by (amous maker, 10/-, P. & P. 3,

. B.S.R. MONARCH UA8 WITH ?UL-FI HEAD. 4-speed, plays 10
records, 12in., 10in. or 7in. at 18, 33, 45 or 78 r.p.m. Intermixes
7in., 10in. and 12in. recorda of tne same speed. Has manual play
posluou colour brown. Dhneunslons: 12§ x 103in. Bpace required
above baseboard 4fin. below baseboard 2}ln. Fitted with Ful-Fi
turnover crystal head, £6.19.6. P. & P. 5/6,

PUSH-PULL OUTPUT STAGE inciusive of transistors with input and
output transformers to match 3 ohma speech coil, suitable for use
with the POCKET RADIO. Kit of parts, including transistors,
19/6, P. & P. 2/-. Wiring diagram 1/6, free with parta.

8-watt PUSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER,
A.C. mains 200-250 v. Blze 10§ x 6¢ x 2}in. 5 valvea. For use
with all makes and types of pick-up and mijke. Negative feed back.
Two input, mike and gram, and controls for same. Separate controls
for Bass and Treble litt. Response flat from 40 cycles to 15 kofs.
2 db down to 20 kefs. Output 8 watts at 5 per cent total dlstortion.
Notse level 40 db down all hum. Output transformer tapped for 3 and
15 ohms speech colls. For use with 8td, or L.P, records, musical
Instruments such as guitars, etc. Buitable for small halls, £3.10.86.
P. & P.68/-. Crystal mika to suit 18/« P. & P.2/-. 8in, P.M, Speaker
to puit, 12/8, P. & P. 2

. INDOOR AERIAL for ITV/BBCIPM Oomplet.e with stnndard eo-lxlsl
plug. Heavy chrome 7it. tolly
etraight into T.V. or VHF Tuner, l~ ully dlrecuanal, 10/6, P. & P, llﬂ.

NO MORE FLAT BATTERIES, Charge your own battery overnlght
with this wonderful littie charger. Output 8 and 12 volts, 2 smpa.
Input 200-250 v. A.C. mains. Mains fuse lncorporated. Attractive
silver hammer finished case, 6 x 3 x 3lns. Compiete with leads and
battery clips only 21/, P. P. 3/8.

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES 'S.A.E.
GOODS NOT DESPATCHED OUTSIDE U.K.
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EXPLORE

the

WORLD!!
SHORT WAVE

with our exciting new
“VENTURE-I” KIT

Covers both 20M and 40M
bands  (switched). Band
spread tuning. Aluminium
chassis. Three ceramic air
spaced tuning condensers,
valve, plugs and sockets,
hardware, etc. Full building
plans provided.
COMPLETE FOR

ONLY 47/6

P.P. 2/6
High Imp. Phones 14/6 extra

The "NORPAK’
MAINS POWER PACK
KIT
FOR TRANSISTOR

0 RADIOS
Ogerates your radio direct
fromy’ mains. Miniature Size—
4 x 2 x i}in. In attractive
two-tone plastic case. Assem-
bled in an hour. Normal out-
put 9 v, 100 mA. (Adjustable)
Full Mains Transformer. Full
wave germanium diodes.
Cartridge fuse.

Complete Kit with Plans
: 35,— Plus 16 P.P.

(Ready assembled 45/-),

WE PROUDLY ANNOUNCE

% THE NEW

rpw. MERCURY -6 MK.II!!!

6 TRANSISTOR LONG AND MEDIUM WAVE SUPERHET

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

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

% Fine performance.on both L.W.
and M.W. bands including Luxem-
bourg.

% All parts available separately.

MAINS OPERATION

T s 36 P& P, "
£ I 0'7'6' All parts required. B U ILT I N ®®
This exciting new cabinet has been acclaimed by 30/- EXTRA. Also

everyone who has seen it. Existing Mercury '
owners may purchase it for 48/,  All components CHARGEABLE BATTERY
supplied to the last washer, together with . .

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

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

147 LONDON RD., YORKTOWN,
NORCOL LTD camperLEY, SURREY B, o

ATTENDING GOURSE

(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers.
Next course commences 25th April, 1963.

PEMBRIDGE _ This course is recognised by the Radio Trades Examination
Board (R.T.E.B.) for the Radio and Television Servicing

Certificate examinations.

CULLEGE Provides excellent practical experience on valve and transistor
5
radio receivers and all well-known makes of television

OF ELECTRONICS

receivers.

OFFERS TRA'N'NG HOME-STUDY GOURSES

(B) Courses in Radio, Telecommunications and Mathematics for

the City and Guilds Telecommunication Technicians’
|N RADIU ’ Certificates.

To: The Pembridge College of Electronics.
(Dept. P11), 34a Hereford Road, London, W.2
AND ELECTRONICS J§ ror-

PCLS

Please send, without obligation, details of
A— B— (Please tick.)

Address
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for Rb, and.this is automatically taken care of if
the followmg procedure is observed.

Take an insulated lead from the signal- ampllﬁer
input plug, ‘P1, of the finished and operating
Auditron, and connect this, in series with a 1MQ
fixed resistor and a IMQ linear variable resistor,
to an h.t. voltage of 'known value.

Adjust the variable resistor (see Fig. 15) until the
built-in meter reads the known correct value.
Measure the resistance of the variable resistor after
disconnection, for the setting thus arrived at. This
gives the reqmred resistance value which, increased

by 1ML, gives the correct value for Rb. In the
prototype, three 5602 +59% resistors in series
Rb Coaxial cable 2

PRACTICAL WIRELESS
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serves the purpose of narrow-bandwidth high-gain/
high-bandwidth low-gain changeover. With V
closed, the a.c. sensitivity is about 50mV r.m.s. for

. full-screen deflection on the c.r.t.

The switch- C is the one already mentioned in
the text on the Bridge Circuits, used when measur-
ing large capacities by the charge- time method.
The value should be selected for giving correct
readings with the there-described method, using a
large capacitor of known value, and will be found
to lie somewhere between 2 and 3Mf. The exact
value should be made up of two resistors as nearly
equal as possible, to -distribute the voltage strain.
This was not ‘required for Rv, because this is for

Prod

H To 1st. .
1\ amplifier Ch
Rb
d stage ~
whn ci C D _

nyu T .
- Jo ist.
» Y/ amplifier
Ri stage

—
v

Ri
v
'
R L]
o Signal source E

o to be scoped . .
- -
~ ~ N v
Cc + CL—Cm

Flg 41 An equivalent circuit showing the stray capacities operative in the design of a bridge-bleeder probe.

gave the correct value for Rb; individual Auditron’s
may well.give slightly different values, but if
departure is too severe, R53, R48 and the meter
sensitivity should be checked in the signal ampli-
fier, as well as the voltage across D10 and DI1.

It is advisable to split the determined value for
Rb into three equal, or nearly equal, resistors in
series, to give better stability in the face of the
high input voltages to the probe acceptable (about
1KV p.p. maximum). Take great care to insulate
everything in the probe.

Figs. 16 and 17 give all the necessary information
for ' construction of the probe. It is, of course,

necessary to determine the required values for Rt

and Rv, and instal these components as well as

ﬁnahsmg everything except Ct before making stray-

capacity measurements for determining Ct.

The choice of Rv is best made, after installation
of the determined value for Rb by wiring a_100k
potentiometer in place of Rv. This is then adjusted
when applying the probe to a test voltage of about
50V d.c., until one-tenth of the v.tv.m. reading
is equal to the test voltage as observed on the
multimeter (V closed). A value of about 47kQ)
will be found satisfactory; the actual value to be
used is the measured potentiometer resistance for
the correct setting found.

Switch V is intended to give a tenfold increase
of sensitivity compared to “normal” use of the
probe. This facility is primarily intended for use
with the v.t.v.m. function.

The Auditron may also be used for *“scope”
purposes with V closed, with the same tenfold
sensitivity, provided excessive signal amplitudes
are not applied. About 100V peak-to-peak will
overload the Auditron in this setting. Because the
probe is not balanced in this state, and signal
source loading is high, care must be exercised, and
reasonably accurate reproduction of waveforms
can only be expected if no frequencies in excess of
about 10kc/s are contained. Thus switch V also

R~

a low-voltage range. '

Do not otherwise use more resistors.in series_or
parallel to obtain the required values but try and
obtain or select single resistors with the desired
values. This is in the interests of minimising stray.
capacities, which are seen to play a vital- role in.
probe-design. Normal 1W types should be used
throughout.

Demodulating R.F. Signals
To enable r.f. signals to be detected, a smal] sub-
+. -

Auaditron
signal amplifier
input

1
linear
HT. supply

Auditron

Multimeter chassis

Fig. 15: Determining the correct value of Rb.

probe can be constructed for fitting as a thimble
over the prod of the main probe. This small unit-
contains a 1.000pF capacitor in series with a 4-7Q
resistor; across the resistor is a semiconductor
diode. This circuit is connected between the main
probe input and earth.

The Auditron probe may be used with this
additional probe for tracing signals through the
r.f. and if. stages of a receiver. The peak carrier
amplitude will be shown on the Auditron v.t.v.m.,
whether or not modulation is present, and the
latter, if present, can be scoped and listened to on
the “ tracer ” facilities.

Excellent Linearity of Auditron

The Auditron amplifier itself will nof demodulate.
in contrast to many other amplifiers of poor
quality. This is because of its extreme linearity,
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pemesevesseucmerasnasannaoy

scope 4 H
\J ' .

i (l)lo—-—lwa/\\{w/\———w n F‘letxlble

v [
Coaxiat i earth lead

plug _AAAAAAA_AAAbAAAL._AAAaA H
i

H Prod
H
H
]
Coaxjal :
cable to ] [ 1 i
auditron L] H
(= R
4

" Earthed screening tin—"
Fig. 16: The circuit of the probe. No list of components
is given, as they must all be selected critically according
to the details given in the text. Switches V and C are
normally set at ‘“‘scope”, i.e. “off”, and the probe is
balanced for this condition.

especially at the critical input stage, on account
of the high quality cathode follower input stage.
Only those r.f. signals

PRACTICAL WIRELESS
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for testing for non-linearity, and the Auditron
signal amplifier in the prototype passed it well.

The mixture of two nearly equal supersonic
frequencies from the signal generators corres-
ponded to the sidebands of a (suppressed-carrier)
signal modulated at an audio frequency equal to
half the separation. But this audio frequency is not
present as such until it is demodulated out, i.e.
rectified, and the Auditron amplifier is too distor-
tion-free to perform this function, even though the
waves and modulation envelope were being
observed at full-screen amplitude on the c.r.t. This
is as good a credential as any for the quality of
the Auditron within the limits of operation for
which it is intended.

Testing Frequency-response

Many specialised uses are possible for the
Auditron, apart from the more obvious normal
uses. A number of these make use of the timebase-
waveform output provided, which is most useful,
quite apart from wobbulator-use.

of iy sufficient amplitude to
overload the input stage (about

Soldered wire connections,

20V r.m.s. at the first grid) will

be rectified, unless the frequency 5‘1’223', v Eahiea

is so high that the cathode fol- (insulated)

lower cannot function properly, fy

when somewhat lower amplitudes 4

wi]} commence to belrectliﬁcd. ; Y 2 prod of
0 prove the excellent linearit stout

of thepAuditron signal ampliﬁer}: Coaxial b - g copper wire

a job of work recently done with  A20e % fil lc

it may be described briefly. Two Seal with

signal generators had been built, polystyrene

Panel

with nominal ranges 40 to 60kc/s, Jansl

to a customer specification for a
specialised purposec. These were
required to operate with a
standard tuned circuit (supplied)
of 50kc/s resonant frequency as external load.

It was required to calibrate the tuning dials
of these signal generators. A simple method
was devised, operating both generators sim-
ultaneously, and joining the outputs via two
equal resistors in series, from the junction of

which the Auditron amplifier was fed. One
generator having been brought to resonance
with the standard tuned circuit, the other
was brought to zero-beat, i.e. constant-
amplitude on the crt display on the
Auditron.

It was then progessively detuned, the amount of
detuning being given by the audio frequency of the
observed amplitude-variation envelope. This
frequency could be measured on the Auditron in
the normal way, and progressed from zero to about
10kc/s as the signal generators were respectively
tuned through either way, Now, although this
amplitude fluctuation at audio-frequency was
observed at full-scale dcﬂection, nothing was heard
in the tracer-loudspeaker, proving that no true beat
frequency as such was being produced.

As will be familiar from the basic theory of
frequency-changers, rectification or multiplication
of two frequencies is needed to produce the beat-
frequency as such, ie., non- linearity in some
circuit element dealmg ‘with a mixtire of two
initial frequencies. This test is exiremely sensitive

2"dia.tin approx. 4’- 5" long

cement

;ile of PVC tape

to suit tagstrip

Seal with polystyrene cement
Fig. 17: The wiring of the Auditron probe.

This timebase-waveform is, first of all, a very
useful general-purpose audio test signal, to provide
an input of adjustable frequency for sxmple tests.
For such, largely audible, tests, the waveform is
not important, the sawtooth being as good as a
sinewave—in fact probably better, on account of
its better audibility, especially at low frequencies,
compared to the sinewave.

Furthermore, it is an ideal signal for feeding into
a circuit, and tracing with an oscilloscope through
the stages of the circuit, particularly when it is,
as here, simultaneously the timebase of the display-
scope. Working at high signal-level in the circuit,
and at a frequency where all important harmonics
of the sawtooth lie within the linear frequency-
range of the test circuit, the display on the c.r.t. is
necessarily a direct picture of the characteristic
curve of the test circuit, in the conventional form
of drawing this in the form of an input/output
graph. Non-linearity, blocking, over-drive, bot-
toming, etc. can thus be observed directly and
visually. Remembering that the v.t.v.m. shows the
d.c. level represented by the timebase zero-line set
with the Y-shift, and that the Y-deflection can be
quantitatively set with the Zener-calibrator, the
display of the characteristic curves is also quanti-
tive, i.e. it can be immediately read off, at what
dynamic voltage any effects noticed take place B
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SENSATIONAL NEW 1963 DESIGNS — BY CONCORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS * EASY AS A.B.C.

THE NEW “VOLKSRADIO” ONLY j4/1I

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS-
SIBLE—the beautifully compaot “5-STAR VOLKSRADIO”
measuring 4§ x 2] x liin. Perfect + T .
personal earphone reception—in the
EBedroom, Office, Garden—over all
medium waves {incl. Luxembourg).
Under 1d. hour running cost. ANY-
ONE can assemble it in one or two
Bours using our simple A.B.C. plan.
Complete set of parts ONLY 14/11,
plus 2/6 P.& P, C.0.D.extra, (Parts
can be bought separately.) Money
Baok Guarantes,

“OUR NEW 4-STAGE MINUETTE”
39/6

Ruild this newly-designed “MINUETTE" 4-STAGE tranaistor
#et in very strong ready drilled ULTRA-MODERN CASE, size
»oly 6 x 34 x lin. Uses three transistors and diode and SELF-
CONTAINED LOUDSPEAKER. Very
wensitive, ideal for office, bedroom.
aolijays, etc. Months and months
wf listening off a 1/2d. battery. C(an
be built FOR ONLY 88/4, including
PROPER CASE. miniature speaker,
stc. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS etc., plns
post and packing 1/8 (C.0.D. 2/~
extra). Parts sold separately, priced
parts list 1/-.

NO _EARTH OR AERIAL REQUIRED

Revolutionary  INTERNAL
FERRITE AERIAL Makes
this sensational pocket-size
radio the best money-saving
bargain of all time. Powertul,
superb tone and clarity,
engures perfect reception for
all your favourite programmes

Completely portable, only 5} x 3 x 1}in, Two-tone

case. Anyone can assembie with our simpic
PRINTED CIRCUIT FLAN, Send 37/6, plus 2/6 P. & P. (C.0,D. 2/-
extra, Batisfaction guaranteed. (All parts available separately).

HIGH SENSITIVITY HIDE-AWAY EAR-PIECE GIVEN
WITH EACH SET.

FREE

- THE MINUTE MIAMI
e )\ madior N 32/6

.

Unbelievably small—Outrageouslv cheap.
You will be amazed at the fine quality of
tone and volume of this great little radio,
Only & fantastic 3} x 2} x liin. the MIAMI
will bring you great entertainment for
montbs on an 1/2d. battery. Simpie assembly
plan with each set. ONLY 32/8. YES 32/6!

(C.0.D. 2/- extra), Satisfaction Guaranteed. Demon-

Plus 2/6 P. & P. 0
strations kiven daily. Parts available separately if required.

THE NEW “COSTA BRAVA” 49/6

NO EARTH or AERIAL REQUIRED
ALL TRANSISTOR RADIO

Revolutionary INTERNAL FERRITE AERIAL
and moving coil speaker makes this sensational
pocket-size radio the best money-saving
bargain of all time. Powerful, superb tone
and charity, ensures perfect reception for
all your favourite programmes. Completely
Tortable, only 5} x 3 x 1} in. Two-tone case, Anyone can assemnble with

our simple PRINTED CIRCUIT PLAN. dend 49/6, plus 2/6 P, & P, (C.0.D.

2/- extra). Satisfaction Guaranteed. (All parts available separately),

FREE HiGH SENSITIVITY HIDE-AWAY EAR-PIECE GIVEN WITH

EACH SET.

THE NEW “LISBON”
TRANSISTOR SET

This is a pocket 2-stage

transistor set not much I9,6
larger than a matchbox.

Excellent clear reception covering all
medium waves, works for months
off a tiny 14 or 3 volt battery costing
only #d. Easy te build and an
excellent introduction to transistor
eircuitry. Everything can be supplied
down to tne fast nut and boit inct,
SIMPL$ PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 19/8, plus,
post and packing 1/68. (C.0.D. 2/
extra). Parts gold separately, priced
yparts list 1/-.

TIE RINGD BURGLAR ALARM
EARANCE

Bulk purchase o/
bankruptstock en-
sures this fabulous
money-making offer.
BIG PROFITS FOR YOU IF

THE NEW “SAN REMO” 6 STAR 32/6

This All Transistor Speaker Radio—The
“San Remo” 6 Star covers all medium
wavee including "“Home,” "Light,” etc.
Reliable and lightweight—Slips easily into
the Pocket or Handbag—size only 4} x 2§ x
1jin.! Works for Months on 1/2d. Battery!

YOU 8UY NOW! Made to
retail at 7 gns. you can now
buy tbis famous Twin-gong
Alarm for only 37/6—but
only it youn act now . ., .
stocks are strictly limited. Easily installed
and operated. Qwitches on or off at any time
Fantastic FINAL reduction to clear 37 ,6
(minimuni order of 3) Carr. Free.

Free literature sent with each alarm.

AUTOMATIC CIGARETTZ LIGHTER

instantly provides ready Iit cigarette
without the driver taking his eyes from
theroad. Heavily chromium plated case
holds 10, Easily and simply fitted to
any car’s dashhoard. Works off 6 or.
ér’ voits. Retail :’rice 44/9. Special
earance offer only
sold_in minimum ota 1216 .0,
of 6.  Carriage free, "

Ideal for holidays, Camping, Bed-
room, etc, Anyone can assemble
it in an hour or two with our simple-
as-ABC PLAN! Complete set of
parts including minjature speaker—
everything—only 82/8, plus 2/6

P. & P, (C.0.D. 2/- extra.) Parte can be bought separately.

Cheques accepred. Cash on delivery 2/- extra. Please print name and address in block letrers. Suppliers
to Schools, Universities, Government and Research Establishments. Complete range of components and

values stocked. Regret no C.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

“CONCORD ELEGTRONICS

(DEPT. @) 210 CHURCH ROAD, HOVE, SUSSEX
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..Your Career
FOR . .Your Own Business

Ji 8

LEADS THE
IN ELECTRONICS

. .An Absorbing Hobby i s

RADIOSTRUGTO

PRACTICAL

WIRELESS
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A NEW-PRACTICAL WAY
of UNDERSTANOING

posT Now B '

Radio: Television

Electronics

including: Transistors; VHF/FM; Hi-Fi equip-
ment; Computers; Servo-mechs; Test instru-
ments; Photo-electrics; Nucleonics, etc.
Radiostructor—an organisation specialising
electronic training systems—offers a new self-
instructional
equipment on a **do-it-yourself'’ basis.
by building actual equipment with the big kits
of components which we send you.
You advance by simple steps, performing a whole
serics of interesting and instructive experiments—
with no complicated mathematics!
manuals employ the latest technique for showing
the full story of electronics in a practical and
intercsting way—in fact, you really have fun whilst
tearning! Fill in the coupon below for full particulars.

in

method using specially designed

You learn

Instructional

|
TO RADIOSTRUCTOR (DEPT. G.40) I
READING, BERKS. |
Please send brochure, without obligation to: |
Y Name. * l
. BLOCK
WORLB Address CAPS I
A " l NG PLEASE I
TR I 1 (We do not employ representatives) 3/63 "

Lyons Radio Ltd.

3 Goldhawk Road, London W.I2

DESK TELEPHONES. Normal Post
Office pattern, two make a first rate Inter-
com set requiring only a 4} v. torch or box
battery plus twin conmnecting flex. Com-
prise hand set on usual black stand fitted
10 digit dlal (not used for intercom) with
cord. Ringing facility not provided. In
good condition and tested. PRICE ONLY
19/68 each, post (1 or more) 3/6. Suitable
connecting flex 2/6 per doz. yds. or 16/-
per 100 yds. Batteries. torch 1/3, box 3/-.

CIHHARGER COMPONENTS
RECTIFIERS. full wave bridge type for
outputs up to 12 v. D.C. 1 amp 5/3, 2 amp
8/9. 4amn 12/8. 6 amp 14/6. P.P. see below.

TRANSFORMERS. Pri. 200/250 v. A.C.
mains. Sec. tapped at 31, 9, 17 v. for pro-
ducing 2, 6 or 12 v. D,C, respectively when
used with above rectifiers. 1 amp 10/~
2 amp 14/8. 41 amp 16/6. 6 amp (Tapped 9
and 17¢.) 25/9. Postage 2/6 up to 10/-, over 3/6,
“PROGRESSIVE” SIHHORT WAVE RE-
CEIVER. Specially designed kitsemplo¥ing
plug-in _coils with exceptionally clear
wiring dlagrams and instructions to enable
even the very beginner to construct a short
wave receiver with every confidence of suc-
cess. A second and then a third valve
stage can be added If desired the chassis
supplied alreadv being punched to take all
three stages. Can be operated from dry
batteries or from a simply oconstructed
mains power unlt, price 32/8. Cost of all
parts to build a One Valve S/W Radio in-
cluding one coil 40/100 metres. ONLY 35/-.
3/2 Valve Conversion Stage ONLY 7/6.
2/3 Valve Conversion Stage ONLY 10/-.
Extra plug-in coils to cover 10720, 20/40.
100/200, 200/450 metres 4/- each. Plans
supplied separately 1/9, credited 1f kit
ordered.

INDICATOR UNITS TYI'E 62A. Contain
2t valves (12-VRO1, 4-VR65, 2-VR54. 3-VRI2),
C.R. Tube VCR97 and stacks of other useful
components. in food condition. PRICE
ONLY 39/6., carrlage 9/6. ‘‘Oscllloscope
Equipment” data on scope construction
utilising VCRY7 tube, PRICE 5/- or 5/6
sent separately.

The PUNCH

need !

HOLE PUNCHES
instant Type

7014

Complete Set £8.15.0.

packing.

40 PERRY HILL, LONDON, S.E.6

Dept. 7
l Tel.: Forest Hill 3415

www americanradiohistorv.com

3" diameter e 6110 ea.
Screw-up Type
4" diameter o0 86
¥ 4+ | BIG SISl N )
3 o BSA, B9A B O o
H# " I 1 17 I
s B . lors
" ., ns
147 diameter Int. Octal ... w..  13/4 ea.
i 1872,
13" » 18110 ,
14" 5 B9G 2118
ke b 2414
2%, Meter ey 3372 o

All the above prices include postage and

Qliver & Randall Lid

FIELD’S RADIOCENTRE

67 LONDON ROAD 84 HURST ST.
CROYDON, Surrey BIRMINGHAM 35
CRO 1512 MID 7072
CALLERS WELCOME

All mall orders to CROYDON address,
Dept. P.W.

SHORT WAVE CONDENSERS. Ex. R.F.
Unit No. 26 and 27. Brand new, 756 plus,

75pFd, sllver plated. 2/6, plus 1/~ P.P.

CARBON HAND MIKES, New with
Press switch as used with No. 18 set.
5/- each. P.P. 2/-.

SMOOTIHING CHOKES. New. Ex-Govt.
10 he121,ry. 100 mA. Fully shrouded, 5/- each.
P.P. 2/-.

PRINTED ©€IRCUIT KIT. With Plastic
Bath, 100 sq. tns. board and all chemicals,
with full instructions. 1%/6 inc. postage.

F.M. LOFT_AERIALS. Single dipole
P.P. 2/6.

type. 12/6.

COAXIAL CABLE. Low loss type, 10 yds.
5/-. P.P. 2/-. 15 yds. 7/6, P.P. 2/6.

THROAT MICS. New. boxed as used on
W.S.38. 3/8, P.P. 1/6.

TUNING CONDENSLERS, AIR SPACED.
With slow motion drive 0.0003 plus 0.0005
on one gang. Can be used separately.
318, P.P. 1/~

MICROPHONE STANDS. Two section
telescopic, extend to 6 tt. Chrome-plated
stem, heavy base. As used with BMa3.
DX20. MC70., DM176. MICS. £2.5.0. P.P. 4/-.

PRINTED CIRCUIT BOARD. 12 x 6in.
4/-, inc. postage.

ALUMINIUM SHEET, 16 x 16in.. lﬁ_g‘auge.
é/-, P.P. 1/6.
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NEW MULTIMETER

f\ RECENT addition to Avo Limited’s range of

clectrical test equipment is the AVO Multi-
minor mark 4. This instrument supersedes all
previous models in this series. and incorporates as
standard. accuracy to B.S.89/54 and a new design of
scale plate.

Each range of the instrument is selectcd by a
single switch and the same two sockets are used
for all tests.

The 19 ranges cover d.c. voltage from 100mV
to 1.000V. with the sensitivity on these ranges
heing 16.000Q2/V; a.c. voltage from 10V to 1,000V,
the sensitivity at 1,000Q/V; d.c. current from
100#A to 1A and resistance from 0 to 20,0000
and from 0 to 2MQ using the internal battery.

These ranges can be extended by external
accessories if required—a 2,500 d.c. multiplier and

ey

The latest multimeter from Avo’s.

PRACTICAL WIRELESS
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5, 10 and 25A d.c. shunts are available. The
instrument is supplied complete in a carrying case
with leads, prods and clips.

The Multiminor mark 4 is made by Avo
Limited, Avocet House, 92196 Vauxhall Bridge
Road, London S.W.1.

REDUCED VALVE PRICES

'l‘HE recent cuts in Purchase Tax on radio and
television sets is also applied to radio valves,
and Mullard Limited have ‘recently .announced
reductions in the retail prices of their valves. For
example, the EF86 now costs 15s. 9d. which before
the cuts in Tax cost 17s, 6d., and the PY80, which
previously cost 9s. 9d., now costs 8s. 9d.

5

A transistor check instrument made by
K.L.B. Electric Ltd.

TRANSISTOR CHECK

AN inexpensive transistor tester, known as the

“Transistor Check ”, has recently been
introduced by K.L.B. Electric Limited. This simple
instrument is not a comprehensive analyser but
has been designed for use by service engineers and
technicians to locate a transistor
failure in equipment that has developed a fault.

The instrument is pocket sized and the controls
are protected against accidental battery drain by
being recessed into the case. .

A.C. gain is measured, and indication of a good
transistor is shown on a miniature cold-cathode
tube. Both p-n-p and n-p-n transistors can be
accommodated; wire ended types can be inserted
directly into the sockets whilst special plugs are
provided with the instrument to allow extension
leads to be used for in-circuit checks in some cases.

The price of this new piece of equipment is
£4 12s. 6d. and manufacturers are K.L.B. Electric
Limired, Hollowav Engineering Works, Parkhurst
Road, London N.7.
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COVENTRY AMATEUR RADIO SOCIETY

Hon. Sec.: Alan ). Wilkes, G3PQ®@Q, (4] Overslade Crescent,
Coundon, Coventry, Warwickshire.

The aim of the Society in 1963 is to be even more active than last
year, and much of this activity should materialise in the use of the
newly acquired 150W transmitter for the Club station.

January 7th was devoted to 3 committee meeting. At the film
shaw given on January 2Ist, the three films shown were “The
Manufacture of Radio Valves”, “Mirror in the Sky” and “The
Principles of Transistors”. On the 28th of the same month a
lecture was given on 70 cm.

EXETER AMATEUR RADIO SOCIETY

Hon. Sec.: Stuart Line, 46 Roseland Crescent, Heavitree,
Exstar, Devonshire. .

This Society meets on the first Tuesday of each month, and in
January the Annual General Meeting was held.

@Ig_ﬂFIELD AMATEUR RADIO SOCIETY

Hoh. Sec.: V. Hickman, GILXR, 143 Main Street, Stonnall,v

nesr Walsall, Staffordshire.

The Society’s Annual Dinner and Dance which was held on
Janyary |lth, provided members with an enjoyable start to the
New Year.

MITCHAM AND DISTRICT RADIO SOCIETY

Hoh. Sec.: B. Blandford, } Biggin Avenue, Mitcham, Surrey.
* At _the first meeting in January—Friday the 4th—Robin Sykes
(G3NFYV) gave a talk on the “Ham Hop Club”.

. On January 18th members gathered to discuss arrangements for
National Field Day. This was the second N.F.D. meeting, and

LT
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REPORTS OF CURRENT ACTIVITIES

topics on the agenda included reports on an alternative site and
also the possibility ,of the Society operating only one station
this year.

Future Event:

February I5th—-Annual General Mesting.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY

Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden,
Halifax, Yorks.

On January 30th, Mrs. Shaw (G30MM) gave 2 very interesting
talk and exhibition on the subject of “Radic on Stamps’'.

Future Event:

Eebruary |3th—Ragchew. - '

PURLEY AND DISTRICT RADIO CLUB

Hon. Sec.: E. R. Honeywood, G3IGKF, 105 Whytecliffe Road,
Purley, Surrey.
At the meeting on January 4th, members had the chance to have
;‘Pgeir queries and problems solved at a lecture on constructional
ints.

RODING BOYS' SOCIETY (RADIO.SECTION)

R. Marchant, |54 Essex Road, Leyton, London, E.I0

This Socisty was formerly the Junior Section of the Wanstead
and Woodford Radic Society, but now exists as an independent
group. Regular activities include films, constructional projects
and lectures on various topics. Work for the R.A.E. and morse
proceeds as the demand arises.

Recently six members passed the R.A.E. aut of the eight who sat
it. Enquiries from any young people in the Roding Valley area who
are interested will be welcomed.

P : j HE population drift from North to South continues,
) ' following industry and work in the unarrested influx into and
. around the metropolis, ever increasing the hold London has not

: only on the country’s economy, but also on its arts and sciences,
¢ 3 its fashions and habits. No one can remain free from the influence
Go of the big city, where all forms of entertainments and pastimes
* N centre. The music and drama lover homes on to the West End
d g ©° like a pigeon to its pigeonry; the soccer fan must inevitably find
- that Wembley is his goal; and no one seems exempt from the grip
:NORTH, i
QQ ] Yet it is our experience that at least the North of England
remains the active nucleus of the world of amateur radio, when
all other interests centre on the South-East,
5 YOU N G It is difficult to imagine the reason for this situation, but the
Ll . Club reports that we receive show clearly that as far as amateur
radio enthusiasts are concerned, England is top-heavy. These
reports also suggest that the Northern club member is far more
HAM 99 conscientious when it comes to attending club-nights, as quite a
g few of the Southern clubs’ newsletters seem to make a regular
L feature of scolding members for not turning out for the last meeting
and pleading with them to come to the next. This, of course, is
L a generalisation, there being many South of England clubs with
regular support from all their members, but this overall impres-
sion is one gained by reading the hundreds of reports, from clubs
all over the country, which yearly reach the PRACTICAL WIRELESS
offices, and is therefore one very f‘:ard to dispute.
Yorkshire seems particularly well represented, with clubs in
] most of the major towns. Societies in Scotland also seem to be
e flourishing, and ir the Midlands, Derby sets a very good example
of efficiency in club organisation.
And so “ go North, young ham ” seems the best advice we can
give to any frustrated radio enthusiast who is finding insufficient
vitality in his Southern club; and, who knows, he might oné day be
% regarded as a pioneer of a general reversion to the North.
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MAILPLAN

Immediate Despatch Service! Best Value for Money!

Dept. PW 1[38 Lewisham Way, New Cross,

London, S.E.14. TiDeway 6667
Terms of business——Cash with order or C.0.D.

TWO SENSATIONAL
TRANSISTORISED INTERCOMS

HANDY INTERPHONE - - o,
i g Jg ki o
A ] i & ’

For Home, Workshop, Office,
two-way calling. Consumes
current only when talking
MAILPLAN PRICE
Incl. PP3 battery, and 25
89/6 yds. Ieag with plugs.
.3
(Today’s value 8 gns.)

tive plastic cabinets with
chrome stands. Completely
portable. Master and sub-
station. Replacement battery

or calling. Housed in attrac-
only 2/6. P.&pP

7 Station De Luxe
Transistorised Intercom

The very latest in Otffice ani
Factory communication. Call-
ing 1s audio and visual. Battery
operated but consumes current,
only. when calling .or. talking.
Neat compact attractive units,
up to 6 extensions supplied sep~
arately. Battery life 300 houra.

Master 14 GNS.

Extension 2 gzns,

HALF THE PRICE
OF OTHER MAKES

Construct your own Record Player, Intercom,

Post [ree.
Post free.

Tape Recorder, etc., with

SUBMINIATURE 4.
PUSH-PULL
AUDIO AMPLIFIER 52/6

An assembled and wired miniature
amplifier incorporating output
transtormer. and 4 transistors,
class B. 200 m. watts. All connec-
tions lor battery, speaker and
volume control. The quality is
amazing. Complete with instructions
and circut P2I7A. Si1ze 3 x 1%, x
Y

the
PK.543 RANSISTOR

8 ohm speaker to suit above, 2}”. Flux 16/6 P. & P.
density, 7,800 gauss. Power. 200 mW. 1/-

MI178 CRYSTAL LAPEL MIKE 17/6

100-9,000 cps. 1}in. diam., 5ft. lead. P. &P, 1/-.

SLIM CRYSTAL 3-way MICROPHONE

% Hand held.
* Stand mounted.

* gTASpended by lavalier cord.
MODEL 100C 39/6 Lot

Check the spec. and judge for
yourself. Response 60-10,000 cps.
Built-in ON-OFF Switch. Qutput
Level —52 dB. Omni-directional,
Termination above 500 K ohms. .1~

Satin Chrome Finish. Accessory Table Top Stand, 8/86,

PORTABLE SOLDERING |[RON Model SPI
30 Watt 230 Voits

(Size 10%in. 6Lin. when not in use.)
Designed on an entirely new principle for
light-weight applications. Highly stable
heat characteristics ensure long life.
Removable handle permits iron to be
carried saf21y even while hot. Supplied
combplete with Vinyl bag, lcad and
plug. Spares. availabje. -
Element 4/6, P. & P. 6d.

PEE

All items advertised have been approved by our technical
team of qualified engineers.

A HIGH QUALITY PROFESSIONAL MIKE

DM.11 MICROPHONE with Base. A flex- AT LOW

ible, newly designed, dynamic microphone g CoSsT
integrated with a matching desk stand, 5
Professional quality, 1deal for tape record-

ing, public address, broadcasting and com- GNS.

munications. Ruggedly constructed, re-
movable base for desk or hand use. 360°
swivel ball joint allows tilting in any direc-
tion. 9- high, body dia. 2° tapering to 3-.
Base 5" dia. Magnificently finished in mist
blue with chrome trimming. Complete with
shielded cable stand. Pully guaranteed.

SERVICE ENGINEERS!

The most useful tool that money can buy . . .

the 0900 Checks Alpha gain (Current galn—AC)

Checks Beta gain (Current gain under
DC conditions).

TRANSISTOR Measures Leakage currents between
TESTER Collector/Base and Collector/Emitter
/ at any voltage between zero and 25 V.

Specially desighed for all receivers
using PNP Transistors,

Size 5% x 3 x 3tin.

NOW you can carry out fast testing of
transistors and minlature transistor
recelvers without removing transistors
from circuit. Seli-contained signal
tracing osciliator, self-contained varia-
ble power supply.

POWER SUPPLY

LABOUR SAVING
SPEEDY SIMPLE

ONLY Ask for full teche

cal specifica-
£10 [ v

Miniature Clear Plastic Panel Meters
FOR YOUR HOME BUILT TEST EQUIP MENT

DC MICROAMMETERS Model MR.25 0 to 50 uA v  30/6
Model MR.250 0 to 500 A ., 32/6
DC MILLIAMMETER del MR.210to 1 m o L

O
All models Individually Boxed and Fully Guaranteed.
P. & P. 2/6 each. ¥
8" METER MODEL SR.2P, Standard
“Ham” Signal strength indicator. Cali-
brated in “S" units from 0-9 with scale
terminating in +10 to +30 dB calibra-
tions. Additional full scale calibrations
of 0-5+0-10 in iinear scale divisions, 35/-,
VU METLR MODLEL VR. 1P. Cali-
brated and damped in accordance with
standard VU Meter Practice. Upper scale
reads —20 to +3VU. Lower scale 0-100% AR
modulation. Uses precision carbon film multipler resistor
and full wave rectifiers. 42/6.

SKANTEST—THE LOWEST PRICED
L.O.P.T. TESTER

Tests TV Windings for shorting turns by unigue pulse method.
This compact instrument can save you pounds. It detects a
single shorting turn in a line output transformer, deflector c%l
or other Windings. The pulses provided by the instrument
detect intermittent faults. In position one, the continuity 'of
the Windings is checked: in position two, high impedance colls,
and in position three, low impedance coils. Once you have
used the Skantest you will regard it as a must in TV Servicing.

Exclusive Mailplan Offer 99/6 F.5%™
MULLARD TAPE RECORDER AMPLIFIER

Printed circuit board and set ot 27 capacitors 28/- plus 1/6
ranging from 50 + 50 wF at 350 v, to 47 pF. P.P;

MODEL V-7A[F
VALVE VOLTMETER

Equal to many higher priced instruments,
Gold-plated printed-circuit. High input im-
pedance (11 meg-ohms). The V-7TA measures
A.C. volts (0-1.5, 5, 15,-50, 150, 500, 1,500} R.M.8.
and A.C. volts (0-4, 14, 40, 140, 400, 1,400 an
4,000) pk.-to-pk. D.C. volts (0-1:5, 5, 15, 50, 150,
500, 1,500) Ohms (with 10 ohms centre) X1,
X10, X100, X1000, X10K, X100K, and X1 megohm,

£19.18.6 compiete withs2-page handbook,

£13.18.6

MODEL V-7A (in kit form).
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ACKNOWLEDGED TO BE THE BEST
GOMPONENT GATALOGUE
A

MUST

for every

March, T963

radio

T

el teties

NOwW
172 pages

Over 600

illustrations

over 5,000

components listed

This is today’s most up-to-date, most comprehensive component catalogue
\ for the radio constructor, experimenter, engineer and Hi-Fi enthusiast.
r—____—__——__——_——_—"

POST
lc

OUPON NAME .4 evvvos oo smecvotosecesssosos
TO AY

l on tap left
of envelope
PLUS 9d POST 3

P R R A A R I

1

1

1 CATALocue,Address B2 o e s o e 0. N
1

1

Enclose | i
0. 3/3 {Home Radio Ltd. (PW) 187 London Rd., Mitcham, Surrey '}

!-———————————————————-*

Crystals & Componenis Lid

2-4 EARLHAM STREET, LONDON W.C.2 Tel: TEMple Bar 1189

Near CAMBRIDGE CIRCUS. A few minutes’ walk from Leicester Square or Tottenham Court Road
Undergroumnl Stations.

Hours of business 9 to 6. Saturdays 1 p.m. OPEN ALL DAY TIIURSDAY until 6.30 p.m.

;IZYPE 48 “’ALI\[E-TALI\II Best huy
indTX/RX units in years, Complete with
~al}. accessorfes at give-away price.
'3-channel crystal controlled TX and R/X.
Suppited compiete with one palr of crys-
tals. coll box, rod aerials, leads and plugs.
- valves, balanced armature head set with

TEST INSTRUMENT BARGAINS
Sangamo Weston, brand new (not boxed),
3-750 miero amps flush, round. 3iin.

Sangéiﬁi‘f Weston. brand new (not boxed),
0-1 micro amps flush. round 3iin. dia. 47/6

CRYSTALS!!!

LARGE RANGE OF 10X, 10XJ,
FT243, FT241 CRYSTALS ALWAYS

g IN STOCK.

Horssh AT B 35 Nl | Oiicig amen MG prolecting iy i
or ¢/s by.means of p “Z' n Co: 0-15 micro amps M.C. projecting 6in. dia. Send stamped and addressed envelope
KL (maxr:&gwhich {requency preferred | steelcase ... ......... 30/6 each for our free, comprehensive lst. P
when ordering.) Reduires only 150 v.. | 050 micro amps M,C. projecting éin. dia. 5 ;
lsiY , and 3dv. dry baéberles dil;t;;ms'e ov%y 1‘01 steel case ..... 27/8 each
miles under good conditions. u; mps M.C. projectin
%?ustrﬁions 1st‘uppllleld 95 xl;)ew wlatl?ﬂer g’é‘:} 21;:;0:..11?9.541\?40. Dro{“"{"“ Sllél'eglcaﬁ BC610 TUNING UNITS

s fine unit as lsted above w all . & P. 2/~ per instrumer 3
accessories, at 42/ per unit or £4 for two. & Rt Sgﬁlgfcf [u.nsl_gs&?!? g Aﬁin‘\;cgbre'r;?g:g
Postage and packing 6/6. Set of batterles | ~LATEST MODIL BRAND NEW

] S5€ls '

as piug-in tuning boxes with the BC610
TX. Containing mlnlature varlable
‘condensers of 140 de 100 0({;

standard size 50 pFd. 0-1 graduated
knob dial 13in. dia. D.P. D T. toggle switch
and several others components. Price
6/6 ea. P.P. 3/-.

‘GUNFIRE’
TIME SWITCHES

Self starting, non reversing synchronous
motor operating on 2)0/?.70 A.C. contin-
uous rating 20 amps, ..50 v. Special

SPECIAL OFFER
TYPE 46 WALKIE-TALKIES

' As described above with valves, crystals

and coil box but having had the original
send/recelve switch removed. Without
other accessorfes. This set is supplied
with a substitute switch and full wiring
| detalls at f1;816 cach or 35/- per pair.

BRAND NEW TAPE RECORDING
m:,Ans. For single, centre track record-
ing. h leads and 4-pin plug, 12/6.
_Postax 1/8

DIODES, 0Asl,

R/9 ca.,
substitutes, 3/6 ea.

0cTL, 0CT72

insulated switching devlce switching on
and off in 24-hour cycle automatically,
also incorporates manual switching
should normal sequence need to be inter-
rupted. Takes extra Datr switch arms to
glve 2 “*ons' and 2 “‘offs’’. Perspex Cover.
deal for all domestic_and electronic

circuits. Price 79/6. Extra arms 2/6
per pailr.
SILICON RECTIFIERS, Miniature

power diodes at the right price. Leading
makes. 400 P.ILV. at 650 mA, 6/- each.
500 P.1.V. at 200 mA, 3/6 each. 800 P.1L.V.
at 550 mA, 7/8 each. 1,000 P.I.V, at 500 mA,
8/6 each.

Brand new_ and boxed,
ohms. 10 turns, +0.1% linearity.
18/6 ea. P. & P. 5

50 VOLT 10 AMPS QUTPUT TRANS-
FORMERS. 230 v. primary. Conser-
vatively rated. Brand new in maker’s
cartons. 55/- each. Carriage 7/6.

HELITPOTS.
000

TERMS OF BUSINESS

CASH WITH ORDER. Handling charge
of 1/6 on all orders under 20/- where P.P
is not otherwise stated.
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1 Le‘tters. t_o_

the Editor |

! : - * . s n
The Editor does not necessarily agree with the opinions expressed by his correspondents .

Whilst we are clways pleased to assist readers with the'r
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 ani
addressed envelope must be losed with the pon from
page iii of the cover.

THE CHANGING WORLD OF WIRELESS

wIR,—When [ look at.the original Newnes
Wireless Constructors’ Encyclopaedia, a copy
of which'l still have, I can’t Help but wonder at
the great steps which have been made in wireless.
since those” early days. I can remember the. first.
radio valve, the first ‘bright emitter and the first
screen grid. valve. . . L
What" marvels have now become commonplace
things, which not so long ago were 'mere’ pipe
dreams! We indeed should be thankful to all those
*“ backroom boys ” who did so -much to make our
lives the more enjoyable. And who knows what is
to come in the future with satellite communica-
tions and colour television already here? '
My regards to the staff of P.W. who have given
many of us radio amateurs such interesting articles,
blueprints, etc., and thank you for making my life,
at least, more enjoyable.—H. T. RoLLER (London
S.W.6.) (Member of the Radio Amateur Invalid
and Bedfast Club).

»

 LOCAL COMMERCIAL RADIO
SlR,—Having read with interest recent letters” in

P.W. concerning local radio stations, I find

myself agreeing with the sympathies expressed by
your correspondent, Mr. P. Robinson, in . the’
November* 1962 issue, :
Commercial'stations, running at low power, and
situated in the major towns, would, I feel, make a
gleal(c:ome change to the programmes put out by the
The opinion of Mr. Dent (January issue) that
these stations would be cluttering up the wave-
bands is nonsense, as two or three low power
stations, if displaced widely apart and equipped
with beam antenna, could easily operate on the
same channel.—W. B. Moon (Hull, Yorkshire).

HI-FI FANATICS X

IR—Mr. D. R. Davenport’s criticism of his
friend’s hi-fi system (December issue) surprised

me. Fingermarks on record grooves attract dust,
and if a record is played without first having such

~world over?

P

dust removed, a great deal of surface noise will be
apparent. Extra wear and tear on both the stylus
and the record will also result.. . -
As to fiddling about with the controls for abou
twenty minutes, 1'find this difficult to believe. How-
ever, - Mr. Davenport’s friend may purpasely have
takén. his time,. solely to 'impress. him, apparently
without success. o 2 a @

" As'a‘closing word, I suggest that Mr. Davenport
listens- to one of his .own records, over a high
quality system. The surface noise will be unbear-
able, and it will, I hope, make'him reconsider his
** cheap record player ”.—E." W. SkeeN. (Johan-
nesburg, South "Africa). o a o °g

< IR,—If 'Mr.- Davenport-and -Mr..Nicholls are_of
< ‘the opinion that hi-fi enthusiasts are self-styled,
then 1 am atraid they are sadly mistaken. .
Mr. Nicholls considers -that such terms as
“ frequency response ”. and. * negative. feedback
tone circuits ” are merely tagged on to articles to
impress the buyer, and so it seems to me that’ he
cannot read P.W. very carefully. |
. Also if Mr. Davenport has never heard the
terrible effects caused 'by fingers carelessly rubbed
across the groove of a record, then I suggest that
his friend had better demonstrate this to him (with
one- of- Mr. Davenport’s own records!).—A.
FErGUSON (Eastbourne, Susse€x). '

IR,—May I be allowed to .support Mr. D. R._

Davenport in his criticism of hi-fi .enthusiasts?

I.agree that it is a bore and-a 'trial to be' victimised
by the enthusiasm of others. '

With regard to the ‘letters of Méssts. J. D.
Maitland and D. L. Miller, 'surely; if one has to
have the skill of a jeweller or of a dental technician
to handle modern gramophore records correctly, it
is high time to find and apply a better system of
sound recording?—W. F. FANSHAWE (Chesham.
Buckinghamshire). ! T )

\

LANGUAGE BARRIER - - - - -,

IR,—As a newcomer to short wave_listening, |
find it very annoying when I tune into a
foreign amateur station only to find that I cannot
understand the. language of the .operator. This
language barrier, problem could very easily be

" solved by the use of Esperanto.  So why_not make

it the ‘accepted language for™ radio amateurs " tHe
If any help is needed, there is_an
Esperanto Society of Great Britain to assist those
interested, ‘as I am sure many amateurs would
be.—A. JAMESON (Wigan, Lancashire).. . .
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COMPONENTS WANTED

IR —I wonder if any of your readers could assist
me in getting hold of an item of equipment
not obtainable in this locality.

It is the coil pack and switch assembly of the
R208 reception set (10-60Mc/s). The existing
component in my set has been damaged beyond
repair, and_therefore if any reader knows of a
source of supply for this part, I would be very
much obliged if they would get in touch with
me—W. C. StepuensoN (10 Plungington Road,
Preston, Lancashire).

SERVICE SHEET WANTED

IR,—Apart from constructing radios in my spare
time, I am also the Troop Leader of our local
Boy Scout troop. We obtain most of our funds
from hiring out our hall for dances, etc. and in
connection with this we have a rather elderly
m.w. receiver/p.a. amplifier, the Ambassador type
PA.145.

For a long time, we have had trouble with
microphony and intermittent distortion, but this
has become so bad lately that the equipment is
almost unusable. I have tried without success to
obtain a service sheet and I would therefore be
very grateful if one of your readers could give me
the valve line-up or preferably loan or sell me the
circuit diagram or service sheet.—J. B. McGINN (13
Hunters Chase, South Godstone, Surrey).

WIRELESS March, 1963

PARALLEL TRACKING UNIT

(Continued from page 1018)

the run-out groove, and then out again to
the 7, 10 or 12in. mark before placing the pick-up
on the run-in groove. The unit is pushed with the
first finger behind the cartridge, during this time
the pick-up sliding on the lowering arm back
portion, and by depressing the lowering arm the
needle will be brought down on to the record. At
the completion of the record the arm is raised and
the pick-up pushed away from the centre, allowing
the record to be removed.

If on certain passages the unit resonates, either
a slightly greater tracking weight is needed or the
cartridge housing needs stiffening up by adding
extra struts of balsa wood. An error of only %in.
in the needle run each side of the centre spindle
will increase the distortion considerably. TFurther
distortion will arise if the needle does not.run
exactly upright in the groove and a careful sight
along the record at right-angles to the needle path
will show any error. The table and V-bed must
be horizontal when the unit is working, a small
spirit level being useful for this purpose. The
V-bed may be adjusted by means of the elongated
hole in the left-hand bracket.

These adjustments may take several hours, but
the time will be well spent in ensuring optimum
results from the equipment.

At-a-glance

PARALLEL
RESISTOR
and
SERIES
CAPACITOR
CALCULATOR

DONT MISS 1T/ — ORDER YOUR COPY. TODAY!

www americanradiohistorv com


www.americanradiohistory.com

March, 1963

Advertiser’s Announcement

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

1051

Questions and answers
for budding engineers

Q. What age should I be for this
advertisement to concern me?

A. Around 16 to 19 if you want to
joinElectricitySupply fromschool.
If you're an engineering graduate,
ordiploma-holder, you’llprobably
be in your early twenties. (Older,
if you're a parent or teacher!)

Q. Where can I find an engineering
career offering me plenty of scope?
A. Electricity Supply offers dozens
of good jobs. Few individual firms
can hope to match the variety
you'll find in the Electricity Supply
industry.

Q. What is Electricity Supply?
A. It’s the national industry
responsible for generating elec-
tricity, transmitting it, distributing
it throughout the country and

advising how it can be used.

i

i
& B, Lo
Q. What qualifications must I have?
A. School-leavers need either a
good Ordinary level G.C.E. in-
cluding Maths, English, and a
Science subject ; or two Advanced
level passes in Maths and Physics.
Graduates need a British degree in
electrical or mechanical engineer-
ing. Or you need an engineering
diploma. You can apply in your

last year at school or college —

preferably in the January-March
oeriod before you take your final
exams.

i

" The

Q. What sort of training do I get?
A. For school-leavers, there’s a
S-year apprenticeship. It consists
of planned practical experience in
the various departments, accom-
panied, for ‘O’ level entrants, by
day release to a technical college
and, for ‘A’ level recruits, by a
‘sandwich’ course, both leading to
engineering qualifications.

Graduate trainees have a 2-year
practical training in one of the
main sections of the industry. The
trainingofdiploma-holders isplan-
ned to take into account past prac-
tical experience.

£

3! !
N

Q. Where do I go from here

A. It’s impossible to tell you here
all about an industry that has to
double its output every ten years.
But jobs include everything from
running a Power Station to bring-
ing power to a new estate. For full
details, write (giving age and
exams you've passed) to: The
Education and Training Officer,
Electricity Council, 155
Winsley Street, London, W.1.

THE DEMAND FOR ELECTRICITY
DOUBLES EVERY TEN YEARS
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PARTS for COTS in_ this issue.
IFT’s 3/= and all the latest Service
Sheets. Stamp for lists. AJAX

NICS, 572 Fulham Road,

lLondon SW6.

NEW VALVES, 12 months’ guarantee
ECC8I/2/3, EF80, EB9I .................. 4/

EZ80/I, EL84, EM84, ECL86, ECL!
ECL82, PCLS82, PL8I, U25, PCF80

P. BEARMAN (Tubes)
3 PANK AVENUE, NEW BARNET
HERTS.

Tel: BARnet 1934/3185

EXCEPTIONAL VALUE: Picture
Tubes, brand new, Mazda 18in.,
CME1901, Mullard 19in., AW47-90/91,
£4/10/-;  Mullard _23in.,,  AWb59/90,
£6/10/-; carriage (insured) paid.
months’ guarantee. Note, all brand
new. We also supply most other
sizes completely regunned at £4/17/6,
guaranteed 12 months. TOMLINS, 156
Lewisham Way, New Cross SE4.
TID 38517.

ALL TYPES LINE OUTPUT TRANS-
FORMERS SUPPLIED (RETAIL AND
TRADE). Finest service in the
country. Send S.A.E. for return of
post service. Terms C.W.0. or C.0.D.
Trade enquires invited. D.
TELEVISION _ (WIMBLEDON) og
131 Kingston Road, Wimbledon, SW19.
CHErrywood 3855.

NEW VALVES, guarenteed: EY86,
7/9; BEZa0, 6/6; PCC84, 7/-3 PCF82,
7/-; PCL84, 7/3; PL81, 8/6; PY81, 7/-;
6X4, 5/-; plus 6d. p. and p, each.
S.A.E. for lists. LEWIS, 46 Woodford
Avenue, Ilford, HEssex. Telephone

CRE 5685.

DATA TRANSISTOR
POCKET KITS
NO SOLDERING OR

DRILLING, COMPLETELY
SELF CONTAINED
NO AERIAL REQUIRED - MEDIUM

& LONG WAVE - ASSEMBLY TOOL
PROVIDED - CAN BE BUILT BY
ANYON

DATA 55
5 .

BPEAKER.

\ 55’_ P.P. 2/0

extra.

54 x 3x 1in.

Battery 2/dextra.
DATA 427. 4 TRANBISTORS, 2
DIODEB, 78TAGES. MOVING COIL

8

70/-
PEAKER

Battery 2/8 extra. P.P. 2/0 extra.

DATA 328

8 TRAN-

BISTOKS

4 2 DIODKS

EARPIECE
P.P.
45 I =2/-ex.

Batt, 1/- ex.

4} x 2§ x 1iln,

All Parts Supplied Separately

DATA ELECTRONICS LTD.

6 HILLSIDE GDNS., EDGWARE,
Middlesex

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 ver line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra,
‘Advertisements must be prepald and
addressed to Advertisement
Manager, “Practical Wireless,”
Tower MIouse, Southamptom St
London W.C.2.

RECEIVERS & COMPONENTS

(continued)}
A1 POST-FREE BARGAINS, First
grade TRANSISTORS: 0C44 8/9,

OC45 7/3, OC70 OC71 5/3, OC72 OC74
oC78 OC81 7/-, OC170 8/8, OC171 9/3.

All other Mullard types stocked.
VALVES set tested: EB91 EF91 EF50
EF80 8d., 6F1 10F1 1/-, 163 20Dl

ECL80 3/-, PY81 PZ30 B36 4/-, PCF80
PL82 PL83 PY80 PY82 KT33C _4/3.
PL38 N37 KT36 4/8, PCL83 6/-, PY32
6K25 5/8, 185BT 27SU U25 8/6. 10%
discount on six, 25% on 12, any com-
pination. Ready-made Transistor Set
32/-. 1 RADIO COMPONENTS, 14
The Borough, Canterbury, Kent.

ULTRA LINEAR AMPLIFIERS

High Fidelity.
15 watts. Valves

ECC83. CC83,
EL84, EL84,
EZ81. Two in-
puts, Sensiti-
vity 10_ milli-
volts. Bass &
Treble controls.
3 & 15 ohms.
output. Kit,

£6.10.0, plus 5/-
carr. Factory built, £9. plus 5/- carr. Sim-
ilar 30 watt £12, plus 7/6 carr. Leafiet free.
Same day despatch.

STROUD AUDIO
Bath Road, Stroud. Gles.
Tel. Stroud 783,

HALF PRICE Transistors. Mullard
0C44, OC45, OC81, OC81D, OC170, all
4/6 each; Min } doz. lots, OC26 12/6
each. Post 8d. C.W.0. RADIOMEX
184 Kingstom Road, Portsmouth,

London and purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD. Dept. P.W. 7/9, 138
Lewisham Way, SEl14. Tideway 6666.

SPEAKER REPAIRS. Cones/Flelds
fitted. Ciock coils wound. L. S.
REPAIRS, Pluckley, Ashford, Kent.

TRANSISTORS., Marked and tested.
packets of 10; unmarked but tested,
packets of 16, unmarked and untested
packets of 40. Duds suitable as
Diodes, packets of 80. All packets
20/- each. Any two packets 37/6.
C.W.0. K. R. WHISTON, Dept. TPW,
New Mills, Stockport.

CANADIAN MARCONI 52
RECEIVERS

An excellent Communications Receiver
covering 1.75 to 16 me/s in 3 bands. 1 R.F,,
2 1.F. stages. 10 valves plus 3 valve crystal
calihrator, 10, 100 and 1,000 kefs. Crash
Limiter, Broad/Sharp Selectivity, 500 Mic/
amp. valve check/Signal Level meter. 8 in.
speaker phone jacks, power required 150 v,
H.T. 12 v. a.c. or dec. LT. PRICES
Receiver only £5.10., carriage £1. Receiver
in steel cabinet with installation kit comn-
prising power unit ZE12 for a.c. mains 230
or 115 v. or 12 v. D.C., all connecting
cables and spares, two pairs padded Head-
phones and aerial wire. £9.10., carriage £1.
Send S.AE. for detailed leatlet.

G.W.M. RADIO LIMITED
| 40/42 Portland Road, Worthing, Sussex.
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METAL WORK

METALWORK. All types cabinets,
chassis, racks, ete.,, to_your specifica-
tions. POTT'S METALWORKS
LTD., Chapman St., Loughborough.

FOR SALE

EXCEPTIONAL Traasistor Portable
Tape Recorder, value £6/19/6. com-
plete with c¢rystal microphone,
earphone, spools, tape, batteries,
instructions, Dpresentation box (extra
tapes 100 4/6). Ideal gift, £6/19/6.
Satisfaction _guaranteed. Postage,
packing 2/6. TOMLINS, 158 Lewisham
Way, New Cross, SE14.

ASK your dealer for American Ferro-
dynamies. ‘ Brand Five' Recording
Tapes—the best tape value!

GRUNDIG MA1 Transistor Tape Pre-
amplifiers suitable for use as micro-
phone transformer, pick-up and tape
head booster. Listed at 4% gns,
offered at £2/17/6, Send for full
details and free lists, LEE ELEC-
TRONICS, 400 Edgware Road, W2.
(Paddington 5521.)

AMATEUR LICENCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learning
Morse and is the quickest known!

For ful] explanatory booklet: S.A.E.
G3CHS, 45 Green Lane, Purley.
Surrey.

SUPERHET RADIO CHASSIS

These well-made sets were made for the
Government for Forces’ entertainment,
using 6K8, 6K7, 6Q7, 6V6. Slow motion
tuning, Choke smoothing, 200-550 meters,
size §1 x 5 x 2in., printed scale. BRAND
NEW only 57/6, post 5/-, Case, with
8in. speaker to fit, 27/6.

12 Voit Vibrator Unit (P.C.R. series),
100 mA output to 250 volts, double choke
smoothed, bridge rectified, spare vibrator,
indicator bulbs, battery ciips, fusewire.
BRAND NEW in makers’ cartons, case size
6 x 8 x 10in., 2216, carr. 5/6.

Clearance Offer, RI0O7 Sets, 9 valves
1.2-17.5 Mc/s, internal speaker and power

unit for 12 volts, 100-250 A.C. £9.15.0.
Air tested, realigned, £2.10.0 extra.
Carr. 30/-. R107 in maker’s crates, Brand
New. £17.10.0.

CR.200, $5-560 Kc/s. Brand New, £12.10.0,
carr. 30/-.

RIO9(A). 2-12 Mc/s, 5 spare valves, 2 pairs
headphones, HT-LT voltmeter, manual,
circuit., Brand New in maker’s boxes,
£6.15.0, carr. 10/-.

1466 Receivers, 30-40 Mc/s, 6 valves,[27/6,
carr. 576.

19 Mk2 TX-RX. With 12-volt power
unit. New, £4.10.0, carr. 10/,

J.T. SUPPLY (Dept.N),

309 MEANWOOD ROQAD : LEEDS 7

VALVE and Semiconductor Hand-
books. Mazda/AEI (2V): GE.C. (8V);
Ferranti (2V): Mullard 1, 2, 4, £4,
R. HUTCHESON, Kersehill, Dalderse
Avenue, Palkirk, Stirlingshire.
BARGAIN, EIGHT 45 rev/min Brand
New Pop singles (value over 50/-) for
£1. S.A.E. for details to: R.
FLETCHER (P.W.) 24 Old Hall St..
Buraley, Lancs.
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FOR SALE

(continued)

E. R. NICHOLLS
47 Middie Hiligate

BUMPER PARCEL

100 Assorted Resistors.
1560 Assorted Condensers,

15in, 3 ohm Elac Speaker.

1 Isolating Transformer.

4 Terminal Blocks.

2 Rotary Toggle Switches.

1Small Chassis containing 60 com-

ponents.

2 Westectors.

2 Thermistors.
100 Cartridge Fuses.

All for 20/- Post Free in U.K.
20ft. Steel Telescopic Mast, 50/
High Stab Resistors 8d. each
List now ready for l’apor Block
Condensers, Valves, Oscillators, Test
Sets, S.ALE. Please.

Mail Order To:
33/35 Carrington Field Street,
Stockport, Cheshire.

BUILDING YOUR OWN ORGAN.
We have for dispcsal a few obsolete
hire organs. Wealth of parts, includ-
ing keyboards, consoles, pedal boards,
transformers, condensers, and other
valuable electronic components. Write
for details and prices. Box No. 41.

YOUR CASH can mean a discount of
10-33% on leading brands Tapes, Tape
Recorders, Transistor Radios, Valves
(12 months’ mekers’ guarantee), Test
Gear, etc. S.A.E, for list or quote for
your needs. BOYLAN, Duke Street,
Warrenpoint, Co, Down.

TRANSISTORS 1009, TESTED
Red Spot Audio, 16 each, 14/- doz.
A.E.l. Branded Audio XBI03 and
R.F. XA102, 2/3 each, 25/- doz.
XCl41 (It watt) Audio, 676 each,
12/- pair.
TRANSISTOR ELECTROLYTICS

8uF, 25uF, 50uF, 113 each, 12/- doz.
Insulated wiring-up wire,

100 yds., 10/-
300 mixed small resistors ... 20/-
150 mixed sma!l PuFF Cons. 20/-

B. W. CURSONS

78 BROAD STREET
CANTERBURY, KENT

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

SOUND RECORDINGS

TAPE BARGAINS In all sizes.
Example: Top brand 5iin. 1,200ft 19/6
p. and p. 1/3. S.A.E. for list. Large
choice of New and Used Recorders.
E. C. KINGSLEY AND CO. 132
Tottenham Court Road, London WI.
EUS 6500.

WANTED

A PROMPT CASH OFFER for your
surplus Brand new Valves and
Transistors., R.H.S., Beverley House,
Mannviile Terrace, Bradford 7.

WANTED: NEW Valves and Tran-
sistors, any quantity. S. N, WILLETS,
43 Spon Lane, West Bromwich, Staffs.
Tel: WES 2392,

VALVES WANTED
IMMEDIATE CASH
SETTLEMENT
Loose or boxed but must be
new

Phone, write or coll—

RADIO FACILITIES, LTD.
38 Chalcot Road, London, NWI
PRImrose 9090
THE VALVE SPECIALISTS

WANTED: TEST GEAR, Meters,
Valves, Components, Communication
Sets, Amplifiers. HUGGETS L

2-4 Pawson’s Road, West Croydon.
Surrey.

ABSOLUTE TOP PRICES paid for
Valves, Transistors, Components, etc.
in quantity. Try us first. Cash by
return. WOLV N RADIO
AND TV SUPPLIES, 42 Darllngton
Street, Wolverhampton. Tel.: 20315,

WANTED VALVES
& TRANSISTORS

Must be new and boxed.
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7'

GP80—FOR STEREO
OR MONAURAL

48in. wide, record storage.

Control Panel and Deck 177 x 16in,
Tygan grille, Cash Price £19.19.0,

SPECIAL OFFER

“*  LIMITED QUANTITIES in OAK,
WALNUT AND MAHOGANY
(£23.10.0. LIST PRICE)

SPECIAL plus 15/
PRICE £ l 9’ l 9‘0 delivery
Ferrules and adjustable glides
5/- Extra
or Special NO INTEREST Terms
39/- deposit plus [5/- delivery and

10/- weekly for 36 weeks.

Full length motor board with record

storage omitted at same price.
Dept.

A. L. STAMFORD LTD. p%";

98 Weymouth Terrace
HACKNEY RD,, LONDON,

E.2.
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WANTED

(continued)

NEW VALVES WANTED
Any type, any quantity
CASH PAID
R.S.T. Valve Mail Order Co.,
211A Streatham Road,

Mitcham, Surrey
Telephone: MITCHAM 6202

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV 1930-1963. Prices from
1/-, with free fault-finding guide.
Catalogue of 6,000 models 1/6. 125
Radio/TV sheets covermg many popu-

lar models 20/., S.A.E. inquiries:
HAMILTON RADIO, Western Road,
St. Leonards, Sussex.

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each,
plus postage. List 1/-. Also Manuals

for saie and hire. List 1/-. S.AE.
with inquiries please, Mail orders
only to B8.P. DISTRIBUTORS,

Old Bond Street, London WI1.

FAULTFINDER FILES. showing com-
mon faults that each receiver Is
prone {0 and other useful servicing
information, 2/- each, List 9d., pius

postage. Maill orders only. S.P.
DISTRIBUTORS, 44 Old Bond Street.
London WI.

SERVICE SHEETS: Radio, TV, 5,000
models. List 1/-. S.A.E. Inquirles:
Y. 11 Maudland Bk., Preston.

SERVICE SHEETS, Radio and TV,
4/- each. List 1/-. Al] orders dis-

patched on day received. Also
manuals for sale and hire. List 1/-
S.A.E. Dlease. SULTAN R

Q,
Pantiles Chambers, Tunbridge Wells.
Kent.

RADIO SERVICE SHEETS 1936-1962
1/- each. Postage extra. Enclose
stamp with enquiries: 85 Chanminster
Avenue. Bournemouth.

SERVICE SHEETS; also Current and
JOHN

Obsolete  Valves for sale,
GILBERT ISION, lb Shep-
herd’s Bush Road, London W12,
Phone: SHE 8441,
MISCELLANEOUS

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
ava.llable—mll circuits, drawings and
notes! It has 6 octaves, 2 manuals and
g}adals with 24 stops—uses 41 valves.
ith its variable attack you can play
Classics and Swing.
Write NOW for free leaflet and further

details to C. & S.. 20 Maude Street,
Darlington, Durham. Send 2d. stamp

EXPERIENCED CONSTRUCTOR seeks
gos tal assembly work of Transistor
adios, etc. Box 4.
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Fly as an
Air Electronics
Officer
in the R.A.F.

The domain of the Air Electronics Officer is the whole
range of electrical and electronics equipments in an
operational aircraft. This covers high frequency long
range communication equipment (both voice and wireless
telegraphy), VHF communications (short range radio
telephone), ASV (air to surface vessel) radar, and the
“black boxes’ for the electronic defence of the aircraft.

Having completed your highly-specialised training
courses—during which you do about 123 hours flying,
including two flights abroad—you fly in the V-bombers
of Bomber Command or on Coastal Command re-
connaissance.

You are a key man doing a key job—where success
depends entirely on your own skill, training and flexi-
bility. There is nothing run-of-the-mill about it. You
have a career you can be proud of—and there lies
satisfaction.

You are well paid from the very beginning—you earn
£976 asa Flying Officer of 21. At 25 as a Flight Lieutenant,
drawing full allowances; you could earn over £1,800.
You travel the world, meeting old friends on almost every
airfield, making new friends wherever you go. You live
well in the Officers Mess, and have the opportunity of
taking part in almost any Sport you can name.

If you are under 26, fit, and hold or expect to gain
G.C.E. at ‘O’ level (or equivalent) in 5§ acceptable
subjects including mathematics and English language, you
are eligible for a Direct Entry commission. Write for
further details, giving date of birth and educational
qualifications to Group Captain J. A. Crockett, R.A.F.,
Air Ministry (PW906B) Adastral House, London, W.C.1.

THE FUTURE IS WITH THE R.A.F.
v
,—-"’// ,—

The Rayal Air Force
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SITUATIONS VACANT
A.M.l.Mech.E,, A.M.Brit.l.R.E., City
and Guilds, G.C.E,, etc. brings high
pay and security. ‘“No pass——no pay”
terms. Over 95% successes. For
details of exams and courses in all
branches of Engineering, Building,
Electronies, etc, write for 148-page
handbook, free. BILE.T. (Dept. 242B),
London W8.

TV AND RADIO, A.M.Brit.I.R.E.
City and Guilds, R.T.E.B. Cert., etc.
on “No pass—no fee’” terms. Over
959 successes. For details of exams
and courses. (including practical
apparatus) in all branches of Radio,

and Electronics, write for 148-
page handbook free. B.L.LET. (Dept
242G). 29 Wright's Lane, London W8.

CITY AND GUILDS (Electrical, etc.)
on “ No pass—no fee’ terms. Over
95% success. For details of Electri-
ca! Engineering, Applied Electronics,
Automation, etc., send for our 148-
page handbook, free and post free.
B.I.LET. (Dept. 242A), 29 Wright's
Lane, London W8§.

PUBLIC APPOINTMENTS

RADIO TECHNICIANS required for
Ocean Weather Ships with a sound
knowl!edge of at least three of the
following types of equipment: Single
Side-band Transmitter, Radar Navi-
gational, Radar Height-finding Echo
Sounders and Radio Receivers, Auto-
matic d.f, v.h.f. and m.f., Low volt-
age Servo Recorders, Digital Tele-
metering Equipment. Salary scale
£617-—#£1,007 per anaum plus £120
per annum overtime allowance. Free
food and accommodation provided on
board Sship. Applicants must be
natural born British subjects. Full
details from: Shore Captain, Ocgan
weather Ship Base, Great Harbour,
Greenock.

EDUCATIONAL

THE Incorporated Practitioners In
Radio and Electronics (I1.P.R.E.) Ltd.
Membership Conditions booklet 1/-.
Sample copy of IP.RE. Official
Journal 2/- post free. Secretary, 20
Fairfieid Road, London N8.

BECOME “ TECHNICALLY QUALI-
FIED ' in your spare time. Guaran-
teed Diploma and Exam. Home-study
Courses in Radio, TV, Servicing and
Maintenance, R.T.E.B.. City and
Guilds, etc. Highly iaformative 120
page Guide—FREE! N.LLE. (Dept.
363). 148 Holborn, London EC1.

X = —b + Vha_4ac
2a

DON’'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

The Dryden Schoo! of
UNDERSTANDABLE MATHEMATICS

11F3 Dryden Chambers, Oxford B

Ist lesson
and details

FREE

St., London, W.1. ™
Name. —
™ PV 1. § -1 1SN —————_ :
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EDUCATIONAL

(continued)

RADIO OFFICERS see the world.
Immediate sea-going appointments.
Our many recent successes provide
additional trainee vacancies during
1963. Day and Boarding students.
Grants and Scholarships available.
Stamp for prospectus. WIRELESS
COLLEGE. Colwyn Bay.

By repairlng Radio and
TV Bets as a job or as a
spare time business, Our
practical course will show
you the way. No previous
experience I8 required.

SEND FOR
FREE BOOK

TODAY!

- RADIOSTRUCTOR

Dept. G77 READING, BERKS

LEARN RADIO AND ELECTRONICS
the new and practical way. Hosts of
absorbing experiments carried out at
home under expert guidance to teach
you Radio in a new, enjoyable and
interesting way. Construction, servie-
ing and fault-finding on equipment
made easy for the first time! No
previous experience needed. No
mathematics used. Free brochure
from: pt. 11, W., RADIO-
STRUCTOR, Reading.

Radio
Teolevision
& Flectronices

Learn at home withthe world’s

largest home study organisa-

tion, Brit.l.R.E,; City & Guilds;

P.M.G.'s.certs., etc. Also Prac-

tical Courses with equipment.
No books to buy.

Write for FREE prospectus
stating subjects to

I.C.S.

(Dept. 541), Intertext House;
Parkgate Road, London, S.W.IL.

“HOW AND WHY ” of Radio and
Electronics made easy by a new, non-
maths practica] way. Postal instruc-
tion based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free brochure
from: Dept. P.W., 12, RADIOSTRUC-
TOR, Reading.
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THE NEW

“CONTESSA”

Mk. 1t
The Best is Now Even Better!
A brilliant conception of the
finest 2-band é-transistor radio
available.
Y Ultra-modern styling with a
magnificent two-tone cabinet fitted
with fully expanded metal front and !
a slide-rule type waveband dial.
GREATER OUTPUT using the latest
high efficiency Mullard Transistors
and Diodes, incorporating an im-
proved design, featuring different
circuit constants. ;
MORE punch—MORE gain—MORE stations—SUPERB appearance—the
NEW *“‘Contessa’ scores again ! !
SEE it—HEAR it—your will BUY it !

Waveband coverage of 530 ke/s to 1,620 ke/s and 160 Ke/s to 270 Ke/s,
Assured reception of at least half a dozen stations in daylight!

Large clearly-calibrated station-named dial.

Internal high-gain Ferrite aerial,

5 : t ratio slow motion tuning.

Fitted with the latest 12,000-line high-flux loudspeaker,

Power of €00 milliwatts from the single-ended push-pull fina} stage.
Specially designed aerial matching coll for use in a CAR.

Only ﬂr.‘sit-zrade Mullard fully-guarantecd matched transistors and diodes
are used,

Tape recorder socket provided.

D(lmb‘lle-'t' uned IF transformers for maximum gain and knife-edged
selectivity,

Fully drilled printed circuit panel marked with component numbers,
The two-tone case outer measurements are 10} x 71 X 3in, and weighs
approx, 4 Ihs, when assembled,

Battery lasts 4 months with normal usage.

B'Onknsllpplied with detailed assembly instructions, diagrams and
clreuitry.

Anyqnedcan build this set—everything supplied, Just a soldering iron
required,

Cabinets available in two tone beige and two tone hlue.

Adjustable carrying handle.

Le i R i S S S s

Inclusive price for all assoclated components, cabinet and battery, complete
In_every detail: Or our BUY AS YOU BUILD

' Scheme, any parts sold separately, ‘lo.lg.s
Send for comprehensive descriptive Manual
and parts List, 2/10 post free. (Plus 3/6 P. & Pkg.)

S il

You can hold EJrope in the palm
of your hand with—

THE “CAPRI”

A miniature pocket transistor Radio that REALLY works, retaifiing the most
attractive features of the famous “‘Contessa.” Six first-grade Mullard transistors
blus diode are employed in a highly sensitive superhet MW and pre-set LW circuit
embodylng the most modern design practices. A speclal 2iin. high gauss loud-
speaker provides surprising volume and a personai earblece sooket 1s also avaliable.
An attractive two-tone Plastlc cage 18 supplied in two colours—ivory/red or ivory/
blue. the full constructional details being furnished with each set of parts, The
total measurcments of the ‘“‘Capri® are 4} x 21 x 1}in.

SEE AND HEAR A WORKING MODEL TODAY

Inclusive price for all assoclated components, case and constructional data,

complete in every detail. HUGE NEW PURCHASES HAVE ENABLED US

B IR N M asvor £5,19.6
vo ery extra,) Or our

BUILD scheme. h O

Any parts sold sebarately. (Plus 2/- P, & Pkg.)

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret
no lists or catalogués—our stocks move too quickly! .
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES
Terms of Business:
CASH WITH ORDER OR C.0.D. ON ORDERS OVER 10/~

BOOKS & PUBLICATIONS

THOUSANDS OF BARGAINS can be
found weekly In the Radio, TV,
Mechanics and Scientific Sections of
EXCHANGE AND MART, b5d. every
Thursday.

(Classified Advis. cont, on page 1063)

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT RD., LONDON W.I

The oldest Component Specialists in the Trade
Telephone: MUSEUM 9188

TRADE ENQUIRIES INVITED EST. 30 YRS,

- <>
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 New !—For you to build

THE COROVER ‘6’

This superhet receiver uses the
very latest circuitry, 6 transis-
tors and two diodes and I8
fully tunable over hoth medlum
and tong wavebands, First
stage uses three Mullard AF.117
alloy diffused transistors with
OA.79 and OA.91 diodes, outbut—
OC.81D and two OC.81's in push-
pull. L.F. frequency 470 Kc/s.
Large internal ferrite rod aerial
gives excellent reception over all
ranges. 3 inch high flux speaker hasa maximum output of 330mW.
Operates on four 1.5 v. pen torch batteries, All components are
mounted on a single printed circult board. Attractive plastic
case with carrying handle—fitted sockets fOr personal earpieces,
tape recorder and car aerial. Size 6y x 4 x 1¥in, - .

mAyY BE BUILT FOR £5.19.6 An Parts sod separately.
P. & P. 4/- extra. (Data agg lx;]strucclons 2/6, free.1f all parts
ug B .

’
THE ‘SPRITE
A six transistor superhet Minlature
Pocket Radio of Commercial Quality.
Fully tunable over Long and Medium wave-
bands. Uses printed circuit and High
sensitivity internal ferrite rod aerial. LF.
frequency 470 Kcfs., Transistors: 3-Philco
2067’s. 2-Mullard OC81M, OC81DM and 0A90
diode. 3 inch speaker. Works on single PP3
battery. Supplied with the complete RF
and IF stages, Driver and Output stages,
ready bullt and mountéd on the prifited
circuit; for final assembly you only have to
.fit-the wave-change switch, tuning, condenser and drive, volume
control, earphone socket and aerial ‘rod. In very attractive
plastic-case, size 4x 2¢ x Hin, | .

coMPLETE A8 ABOVE - 896 A parts sola separatery.
Real Calf Leather Case, wrist strap and Personal Earphone with

Wirecomp’s Finest Ever Value Offer—

THE ‘REALISTIC 7°

FULLY .
TRANSISTOR-
ISED PORTABLE
RECEIVER

This super set—made to 7
the highest professional
standards—is now avall-
able to the home con- 07
Structor. Comprises 7
Mullard Trans. OC44, 2
0C45's, QCT1, OC31D, and
2 QC8l's, plus OAT0 Crys-
tal Diode. Delivers 350
milliwatt output to 4in.
high flux speaker—L.F.
frequency 470 Kc/s.— °

fully tunable over medium and long wave-bands. All components
mounted on single printed circuit board, size 5 x 5¢in. Attrac-
tive two-tone plastic cabinet with carrying handle—size 7x10x
3}in. with easy to read dial and socket for car aerial, choice of
RedjGrey, Blue/Grey or all Grey. Complete with full instruc-
tions. All parts sold separately,

WIRECOMP'S Including Free P.P.9
PRICE- £60 l 906 Battery — Value 3/8

P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought).

WIRECOMP ELECTRONICS

373 HARROW ROAD, LONDON, W39,
TEL: CUNNINGHAM 9530
Hours of business: 9 a.m. to 6 p.m. Open all day

. 10/- extra.

P. & P, 3/6 extra, (Data and instructions 26, free if"all parts
bought.) . G

Saturday, Opposite Paddington General Hospital
. Buses' 18B and 36 pass the door.

NEW. VALVES!
. A A ¥ A A o --
" Guaranteed Set Tested H A C SHORT-WAVE
24-HOUR SERVICE oF R e%we EQUIPMENT
1R5,'1S5, 1T4, 384, 3V4, DAF91, DF9l, DK91, AND
DL92, DL94, SET of 4; 18f-- - -
DAKH6, DF9, DK%, DL96, SET of 4, 25/6. y
1D5 9/~ DL92 511 FPCL82 8/3 SH 0 RT p w AV E KITS
1R5 5/6 DL9% 6/9 PCL83 10/~ v d
185 4/6 DL 6/9 PCL84 T
1T4 3/3 EBY1 3/« PENDD4020 Famous for over, 25 years for ..,
384 5/11 EBC41  7/8 716 | S.w. Recelvers and Kits of Quality.
3vd 8/9 EBF80 7/9 PL36 9/6
s5U4G 4/6 EBL21 12/ PL8l 8/6 ryr——
5Y3GT &6/3 CC40 13/~ PL82 8/6 | H.A.C., were the original suppllers of
5Z4G 8/6 ECCS81 4/6 PL83 6/6 | SHORT-WAVE RECEIVER KITS for
6AMS 2/ ECC82 4/ PLs4 8/~ | the amateur constructor. Over 10,000
6K7G 1/9 EC 8/3 PY3l 8/6 | satisfied customers—including Tech-
6K8G 4/9 ECC84 7/6 PY32 11/- | nical Colleges, Hospitals, Public
6Q7G 5/6@ ECC8 - 7/6 PY80 7/- | Schools, Hams, etc.
GVSgT :Il- EgF&O 6/9 g%gé %IG = .
12ZK7GT 3 ECE‘E %}g PYS83 7/;; Improved designs with Denco colls:
12K8GT 9/- EC 8/9 U25 11/~ | One-valve Kit, Model ““C”’, Price 25/-
GT 4/8 EF4 11/- 8/g | Two-vatve Kit, Model i, Price 50/-,
12SN7GT 7/3 EF4l %/6 UABCS0 6/- New Addition: Model "K™.
T - EF80 ‘443 AF42 8/ | Super sensitive “All Dry” Receiver.
%4@1‘ - Bf= FF85 5/9 UBC4l 7/ Special inc..price. Complete Kit, 77/-,
31 8/ EF86 8/6 UBF80 8/- = — | —
DLSACGG 2 g; %gg? g’g gg}m 1]?/(; All kits complete with all components,
DAFIL A/ ELAL o CH12 7/6 accessories and full = instructions.
DAF9%8 6/ EL84 @/3 UCHS1 8/9 Before ordering call and Inspect a
DF33 8/ EY51 713 UCL82 9/3 demonstration receiver. or send for
DFal 3/ EY86 8/9 UCL 13/~ descriptive catalogue and order form.
DF%6 8/9 EZ40 8/ UF41 6/9
B oS Ram B Ula  oe :
Dksa 108 Ezel O UL ok | 3 POST THIS COUPON NOW! ¢
Dk® 7§ FCCl @6 UYL 1018 | § “HA.C” SHORT-WAVZ PI0DUCTS $
DL33 7 PCrgo  7/6 UYS85 6/3
RLR Je REER WS I SR | it o g resi ]
Postage 6d. per_valve extra. Any Parcel Please send me FREE and without =
Insured ﬁﬁ‘;"&% I])::mfi,ﬁfrg é{lgrg:gd- extra obligation your 1963 literature. E
.0.D. - H
- Office-address, no callers. NAME.,.,. H
H
GERALD BERNARD gopnate:
(Note new ‘address—formerly of Leeds) cemsamrersisrrresesereressserronas &
83 OSBALDESTON ROAD, e e L e i e
STOKE NEWINGTON, LONDON, N.16 .
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RADIO BOOKS

ELECTRICITY

B “ S I C ELECTRONICS
in Simple straight-forward words and
Clear Explanatory Pictures. ‘The
Reader is taken Step by Step from picture
to picture.

LEARN WHILE YOU PAY

FOR ONLY 2/6 PER_WEEK
Officially used by the ARMY, NAVY and
AIR FORCE, used by Trainees in the Radio
and Electronic Industry.

Write for FREE Ilustrated Prospectus
giving details of instalment plan!

OSCILLOSCOPE Book 6
USING an Oseilloscope 7~
SCILLOSCOPE Equipment 5/8

0S
MULLARD Transistor Radios 5/8
MULLARD Ref. Transistor Cirets. 13/8
EXTRA Equipment Tape Recorder 6/8
COIL Design and Construction 5/8
T NSISTOR sSuperhet /=
R OR Aundio Amptifiera 8/8
TRANSISTOR Circuits for Radio
* *Control of Models 8/-
RADIQ Servicing Instruments /6
HIGH Fidelity L/Speaker Enciosures 5/8
BOYS Book of Crystal Sets 3/

SERVICING ‘fransistor Receivers 8/
ELECTH{ONIC Novelties 5/6
ELECTRONIC Gadgets -
RADIO Valve Data “Wireless World” 7/-
BEGINNERS" Guide to Radio 8/6

MODERN Transistor Circuits for

- Beginners 8/-
TRANSISTOR Test Equipment 4/~
MAGNETIC Recording

Wire and Tape 5/-
COLOUR Television, 40 Colour plates 17/~
RADIO Engineers' 'Pocket Book 11/6
RADIO Test Kquipment 3/~
40 CIRCUITS using Germanium

Diodes 3/6
HI-FI Tabe Recorder 3/~
TRANSISTOR Circuits for the
Constructor (Bradley) Nos. 1,2,3and 4
4/- each
All ahove books include postage.
SEND STAMP FOR LISTS

SELRAY BOOK GO.

60_HAYES HILL, HAYES, BROMLEY
- KENT. - - -+ Tel HURstway 1818


www.americanradiohistory.com

March,- 1963
SOLDERING
EQUIPMENT

by

80 A0 man

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range-Robust & reliable
- Light weight -~ Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits .~ All voltage ranges 6/7v. to 230/
250v. - Prices from 21/-.

Also
@ Plastic Cable Strippers
@ Miniature Solder Pots

© . @ Heat Guards

@® Long Life Bits .
Iustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

ADAMIN— new range of pre-
l cision micro.soldering instruments—
I Have you had details? l

4 T o san Gy eSS TES ma sam e wan s ol
Brochure No. S10 sent free on request,
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

RECONDITIONED TV SETS

ALL ,MAKESAALL FULLY SERVICED 4 ALL
GUARANTEED J NOT EARLY CONVERTED
: : MODELS

14" from £6.0.0 to £9.0.0

3-month Guarantee on Tube and Valves

17" from £11.10.0 to £20.0.0

12-menth Guarantee on Tube, 3-month on Vaives

WE ALSO STOCK SLIM-LINES

from £23.0.0 to £33.0.0

These sets are as new

PERSONAL COLLECTION ONLY TO ENSURE
SATISFACTION

REBUILT TV TUBES

All our TV Tubes are reprocessed to a high standard and are
coverec by a 12 MONTHS' GUARANTEE. Each tube is
fitcted with a new, top-grade electron gun, which is identical
with the original, ensuring exact plug-in replacement.

21, €6, 177, £5.10.0. 127, 14” and 15", £4.10.0
Y Personal collection advised, carriage by arrangement only.
£] refunded from the above price if you return your old tube.

PARK LANE RADIO LTD.
548 ROMFORD ROAD, MANOR PARK, ‘E.l12
T Phone: ILF 6044

PRACTICAL WIRELESS

FEATURED
IN

“Radlo Constructor

1057

FEBRUARY

20-50 Metre S, W.
Mains 2 by

R. Morgan, A two

valve A.C.'mains
operated short-
wave receiver

specifically designed
for the beginner.

FEBRUARY

Crystal-Controlled
F.M. Tuner. The
“Crystella” by
Sir John Holder, Bt.
A 5-Valve F.M, Tuner
for the more
advanced
constructor.

MARCH

208 Booster by
A. S, Carpenter
Especially for the
home constructor
who wishes to
improve reception
of Radio
Luxembourg.

‘~Radio Constructor

PUBLISHED ON THE Ist OF EACH MONTH, PRICE
TWO SHILLINGS, BY DATA PUBLICATIONS\LTD,,
57 MAIDA VALE, LONDON WY, - -~ -

www americanradiohistorv com
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“LACED"
FIXING

a much firmer method of fixing.

HOME CONSTRUCTOR CHASSIS

CHASSIS made to your requirements with a scale of charges which enables you
to work out the cost of your prototype
Material is in 16 s.w.g. bright aluminium at 1d. per square inch—plus 6d. per bend—plus 3d. per round hole—plus 2/6

b e
2
'%H

BLANK CHASSIS

REF. A
CH. 8 7in.
9 9in.
10 10in.
11 10in.
12 12in.
13 14in.
14 16in.
15 16in.
16 20in.
17 17in.
18 17in.

These Robust chassis are manufactured with new material
in 16 s.w.g. bright aluminjum.

A notable feature is the addition of four lattice fixing holes
. which enables the mounting of the chassis to the cabinet with
self-tapping or wood screws only, thus saving the constructor a lot of time making brackets and holes, etc., and presenting

B C PRICE
4in 2in. 6/=
5in. 2%in. 7/3
6in. 24in. 8/=
8in. 2%in. 8/9
9in. 24in. 10/~
9in. 24in. 10/6
i 2#in. 11/-
34in. 12/6
24in. 13/~
24in. 12/-
2in. 12/~

per shaped hole—plus welding at 6d. per inch—plus 2/- postage.
16 s.w.g. aluminium panels—4/- per sq. ft.

GENERAL CATALOGUE covering full range of components, send 1/6 in stamps or P.O. PLEASE

SEND S.A.E. WITH ALL OTHER ENQUIRIES.

DENCO (CLACTON) LTD. (Dept. P.W.) 357/9 6Id Road, Clacton-on-Sea, Essex

Stop Press: S.B. DECODER TRANSFORMERS — 26/- each.

b
»

mv"'m""”"ﬂ

New 1963 Edition

WORLD RADIO
TELEVISION
HANDBOOK

1963—I17th Edition

22/ Postage 1/

RADIO CONTROL FOR MODELS
_by F. C. Judd (new edition), 15/-.
Postage |/-.

ELECTRONIC MUSICAL IN-
STRUMENT HANDBOOK, by
N. H. Crowhurst, 20/-. Postage I/-.

THE AMATEUR RADIO HAND-
BOOK, an R.S.G.B. Pub., 34,
Postage 2/-.

SERVICING TRANSISTOR
RADIOS AND PRINTED CIR-
CUITS, by L. Lane, 42/-, Postage 1/-.

RADIO ENGINEER'S POCKET
BOOK, Newnes, 10/6. Postage éd.

‘SOUND AND CINE FOR BEGIN-

. NERS, by R, Golding, 776. Postage 6d.

TRANSISTOR RADIOS CIR-
CUITRY AND SERVICING, Mul-
lard, 5/-, Postage éd.

RADIO AND TELEVISION TEST
INSTRUMENTS, by G, J. King,
25/-, Postage 1/3.

COMPLETE CATALOGUE

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
of British and American Technical Books
19-21. PRAED STREET
LONDON, W.2
* = * PHone:PADdington 4183

Offen & days. 9+6.p.m,

I,

RECEIVE LOUD & CLEAR
INDOOR AERIAL

oNiY 1616 rr. 2~

Scientifically designed
and made by craftsmen.
Telescopic rods of brass
tor easy pick-up, chro-
mium plated for beauty.
Each rod extends to 3ft.
6in. and can be swivelled,
making your aerial tully

directional. Perfect for

ITV. BBC. AFM and FM

kg& =2 {)ecept,lon. Attractive
ase.

. Money refund guarantee

MARLBOROUGH CABLES &
ENGINEERING LTD.

Elcot Lane, Marlborough, Wiltshire

D METRES!

The thrills of 144 Mc/s can now be
yours for only 39/8, complete kitl
Tunable range 150-100 Mc/s, simpli-
fled construction, etc., write today
for descriptive literature, also if a
newcomer-beginner  to  Amateur
Radio ask for free copy of the world-
famous “Globe-King' kits and re-
ceivers—stamp to cover postage
costs appreciated. Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester

www americanradiohistorv com

YEAR
LOW PRICES

TRANSISTORS

GREEN SPOT A.F. 3 v. Down to 1/3,
YELLOW SPOT A.F, 6 v. Now I/6.
RED SPOTS. Now only t/3.

WHITE SPOTS 2/6 each.

The LATEST MICRO-ALLOY TYPE
MATI00 7/9, MATIOI 86, MATI20 7/9,
MATI2| 8'6.

MULLARD TRANSISTORS
OC70 6/6, OC71 6'6, OC72 8/-, OC8| 8/-,
Matched Pairs OC72 or OC8l 16/, OC78
8/-, OC44 or OC44M 9/3, OC45S or OC45M
91, OCI70 916, OCI71 1076, AFI02 27'6,
AFlLI4 1=,y AFLIS 1076, AFIl6 10/,
AF117 9%6.

TRANSISTOR HOLDERS 3- or 5-pin 1/,
MINIATURE SURPLUS DIODES 3
for 2/- or 7= doz. BTH Diodes CGI2E
116 each.

MULLARD OA70, OA79,
OA90 all 3/- each.
REPANCO TRANSISTOR TRANS-
FORMERS. TT49 Interstage, TT45 Driver,
TT46 Output or TT47 Driver, all 5/- each.
FR2Ferrite Rod Aerial 12/6.

DRX | Crystal Set Coil M & L with Circuit,
3/.. EARPIECES, Crystal or Low Imp
Type /- each. Magnetic 250 ohm Type, 8/6.
TRANSISTOR Driver and Output Trans-
formers, Type LT44 & LT700, 8/~ pr.

ALL SENT POST FREE IN U.K. by

SUPPLIES
22 High_Street, Bideford, N._Devon
Tel.: Bideford 1217

OAB8I, or
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REGUNNED T.V.TUBES
21 in. 99/6 17 in. 90/~

15, 14 and 12in.—70/-
TERMS AVAILABLE
GUARANTEED ONE YEAR
Ins. and Carr. 12/6
Add 10/~ refundable on OLD TUBE

110° Tubes in Stock 6in.,

S Shm GEm Ghui GEm SR SR SEE SR &SR &Y

35,_ 36/24, 14Kr4, 151, Carr.

|5,_ {21, 31/74 and others.
Ex-Rental Stock.

TELEPHONE HANDSETS
8§76 Pair

Bin., 7in.

x 4in,
Money back guaranteed.
Enquire for other sizes.

[~ | Ex. mfd. salvage. P.P. 273,

EXTENSION

SPEAKERS I 9,9

G.P.O. standard pattern, House to Inne:abipnet&copmpzlle;e X;::

Workshop, garage, inter-office, etc. T .
Works off any battery. P, & P. 4/6. 'S)!us':-gn;,oe Luxe, 29/9.

ILFord 6001/3
DUKE & CO. (onoon) Ltd.

621/ ROMFORD RD.
MANOR PARK EI2
Liverpool Stn., Manor Park, 10 mins.

COMPLETE TELEVISIONS
14 INCH 17 INCH

£7.10.0 £11.10.0

% Guaranteed 12 months. Tubes,
Valves, Components.

% Ex Rental and repossessed tele-
visions.

% Two channels more, 7/6 extra.

% All channels available.

% Demonstrations daily,

% Legs—39/6 per sec.

% Part exchange allowance on
Radios, TV’s, etc.

Personal collection advised, or In-

sured Carr., 14in., 20/~; (7in., 30/

“VALVES 94, EACH
e

Thousands of Valves

available. P, & P. on

I—4 6d., 12 16,
Stamp for List

PRACTICAL WIRELESS

Make Youn

UNL'MITED OPPORTUNITIES exist today for “getting
. . . but only for the fully trained man. Let I.C.S. tuition
develop your talents and help you to success.

STUDY I8 EASY with I.C.S. guidance. The courses are
thorough. Printed manuals, fully iHustrated, make study samble
and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.
Complete this coupon and post it to us, for full particufars of the
course which interests you. MODERATE FEES tNCLUDE /‘LL

BOOKS. . i
Take the right course now . .{
ADVERTISING :

Qen, Advertising, Retall & Dept.
Btore Copywriting.

ART
MANAGEMENT

Oil & Water Colour" Business Management )
Commercial Hlustrating Hotel Maunagement

BUILLDING ce Management o ]
Architecture, Clerk of Wka., Buildg. Indastria) Mapagement
Constr. & Allied Trades, Q\nnuty Personne) Management '
Burveyg. ‘Work 8tudy, Foremanship '

CIVIL ENGINEERING ECHANI( N

Highway Fng. B8truct. Engrg, gmn?; AL QU OTORREN

Concrete Engineering Engineeﬂm; Maths,, Weldg.
Diesel Engines and Locos.

COMMERCE
Bookk: Accountas Inspection. Workshop Pract.
eeping, Teh G Re!rlgemn\m. Motor Mech.

Training, Costing, Secretaryahip,

Complete Gardening

{
HORTICULTURE
Flower & Veg. Growing

T

Running and Maintemance (many

EXPRESS ELECTRONICS
ROSEDENE LABORATORIES

KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

ICt 7/6(8BHG  5/9,12AX7 G/9|DH77 6/~ EPL 4/-| PL82 7=
103 8/-16BJI6 5/9112RES  8/6IDH142 B8/6|FP92  5/6/1DL83 718
1l B/-{6BR7  8/8112BH7 10/6|DHI50 10/-|FL4L  8/6|PYV81 /9
(3] UG[SBWE  6/6/ 12ZKFGT11/-1DKYL  2/6 ELNS -fPYar 78
1Pl 8/-[HBWT  G/ef12Q7UT 2/6|DKYs  D/-lKEM84  10/-|PYS3 /6
1¥D)  7/6|6D2 4/-[128N7 6/-1DL92  5/9|EMS85 [10/-]K19 10/6
1Pt 8/«IGF12 4/-|16Ab 9/-1DLO4  B/6IEY51  776|85Al 9/6
1rto 7/610H6GT 2/-{19AQ5 9/6/DL98  8/-(EYS81 10/.|U52 i
APLL 7I8{3J7GT 7/6|26A6G  7/6|EBSL - 4/-[EZ40 /8l u7e K/l
1IR3 6/-|6K7G  5/8125L6GT ?7/6(EBC41 10/-|EZ80 8/-|U78 8/-
185 6/-1BK8G  6/-|23Z4G  9/-|EBF80 8/6|EZ81 8/9| Ul42 718
1T4 2/816Q7G  5/8[30C1 7/8| ECC81 G,Is- gv;za% 8/6| UBC41 8/6

30LI 7
3Q4  8/-[BBNTGT 8/-[35L0GT 7/8/ECC33 6/8|KT66 11/8{UF4l  8/6
384 5/9[3V6G  7/6{35Wa  8/6|ECCBA 3/6[N17  5/9|UL41  8/6
3Vi  B/8[uX4  B/-(3544GT 8/-|ECFS0 8/6|N13  Bl-lUYsl 7/8
BYBGT 5/-[iX3u  5/9{0763  5/6|ECFS2 8/-[NI9  %E|wiT 7/
521G 7/8|787 4/6{80 6/-|ECH42 9/-[N700  7/-|W76  4/8
6AKS 6/6/3D3  4/-|DAF9] 7/6|KCHR] 10/-| POC84
6AL>  4/-[0D7  9/6|DAF96 8/-|ECL80 8/6|PCF80 7/8|X17  7/8
6AMS  4/-[I2ADG 11/6{DOCO0 12/6|ECLB2  9/-|PCFB2 7/6] X143  8/-
6ATH  6/-|12AHB 10/-|DF91  8/-|EFdl  9/.PCLS2 8/-|X150 9/=
6BAS  B/[I12AT7 6/-|DFu6  8/-l[EFS0  8/-|PCL34 9/- z 4f.
6BE6  7/-112AU7 6/8!DH76 7/6/EF88  9/-lPL81 12/612D17 76

High Stadility Resistors 4W 5% 50 O to 1M, 94, Midget Coramios 500 v. 9d.

Coax. Super quality iin,, 8d. yd. Plugs 9d. Sockets 8d. Silicon H.T. Reots.
250v, 300 MA {in, x Hn. 8/8 Coutaot Cooled 250v. 30 MA 6/6. 85 MA 8/8,

..
-
2.
=
o
<
8
3
&

NEW TRA'WSISTOES BY MULLARD. OC19, OCz8, OC66, 25f=; OCA4,
B=; 0, OC71, 6/-; OC72, 7/8; OC72 matched in prs. 16/=;
0(.‘14 0C7?5, 0(78 0C8l1. 7ll 0C82 0C170 9/6,

VALVES MATCHED IN PAIRS

EL34 27/6, EL34 15/-, N708 15/~ 6V6Q 15/-, 6BW6 14/= per pair. Push
Pull O.P. Transformer for above 3 15 @ 14/6, P. & P, 1/8, 12in, P.M.
Speakers 3 O £4/6, Baker'a “Solhurst” 12in, 15 O 15W, 80/-, 12in. Btereo

Model, £2.7.0,
. SETS OF VALVES

DKS91, DF‘91 DAP’91 DL92 or DL94, 19/0 ECH42, EF4l, EBC41,
DK% F96, DL36 .27) EL4): EZ40,,,,..87/6

1C3, lFl lFDl £ UCH42, UF41, UBC4l,
1RS, 1T4, 185, 384. or 3V4 18/6 UL4l. Uvdl..,... 35/-
Postage and packing §6d. - Over £1 post free, C.0.D. 2/8.

other subjects)

PHOTOGRAPHY
Practical Photography
P.D.A. Examination

Shortband & Typewriting

DRAUGHTSMANSHIP
Architectural, Mechanjcal, Maths.
& Machine Drawing

Drawing Office
8tructural Drawing POLICE
ELECTRONICS Police Entrance Exam.

Industrial Electronics :
Computers & Maiutepance RADIO, T.V. & ELECTL.
Radio Bervicing & Kngrg.

FARMING tadio L i N
e, Radio Constra, (with kite) .
Farm Machinery Maint. SELLING &
Pig & Poultry Keeplug Commercial Travellers
Market Uardeping Bales Mangnt, Ret. Selling “{.
FIRE GINEERING
D_F.B.ngsmmualom WRITING FOR PROFIT ﬁ'
Fire Bervice Promotion %‘;:"LS:::Y ;V riting
€= e Journalism

GEI!RAL KDUCAT!ON

ood Eng.,

And many other subjeets -

Langs.
GCE. lubjecu at ordinary or
advanced level

INTENSIVE COACHING forall principat examinations
including C.1.5., A.C.C.A,, I.C.W.A,, B.I.M., A.M.!.Mech.E.
Brit.l.R.F,, 1.Q.S., City & Guilds of London Institute,
R.H.S., P.M.G. Certificates in Radioteleeraphy, etc.

Srant voatsy #e 1CS way/
Lz

| INTERNATIONAL CORRESPONDENCE SCHOOLS |
i (Dept. 172)
Intertext House, Parkgate Rd., London, S.W.11 ;l

I Send FREE book on

l Name

I

: - |

] Address i
I

I

1

I occupati
] 3634

INTERNATIONAL CORRESPONDENCE SCHOOLS

www americanradiohistorv com
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MINISETS LTD Hatherley Mews London EI7

-frm‘;'.:%_

A
for

THE IMPERIA e

An easy-to-build 6-Transistor
Portable Superhet which can
be built by. the constructor.
Pre-assembled clrcuitboard for
easy construction, All -com-
ponents are new. 5ln. speaker
glving good tone.and output.
Attractive case of exclusive
design - 8y x 5¢ x.2in. with
gold-plated grille. Specially
designed matching coil for use
in car. Only first grade fully
guaranteed matched transistors
and diodes are used. Anyone
can build this set for

'1 7' 0 Everything supplied except
soldering iron. P. & P. 3/-, Full instructions 1/6 (free with order).

6-Stage Transistor
Pocket Portable

‘Can be ’ "P.P.

built fér MJ 9.6 2/

+ Completely self contained,
no aerial or earth required.

* suih-pull -output. 250 milli-

% 3in. high flux speaker.

* Pre-asgsembled circuit
board with simple instruc-
ti&t;s ensur easy con-

* High Q Fen-lte Rod Aerial.

* After-sales service.

" Can be supplied with lonz-wave 6/- extra.
Full tnstructions, price list 1/6 (free with order),

3-Transistor Radio (plus 2 diodes)
70/- P.P. 2/6

ensuring easy construction.

Total building

Pre-assembled circuit board.
Full medium-wave coverage.
Attractive case 54 x 3 x 1hin.
All components including
transistors are brand new
and direct from manutac-
turers.

* Ferrite Rod aerial coil, no
external aerial or earth
required.

% 2:in, high flux speaker direct
from manufacturer.
* After-sales service.

Send 1/6 for instructions, circuit and price list.

THE RIETI

6-Stage super sensitive Transis-
tor Portable. Easy to build.
All components first Brade. A
real portable transistor radio,
covering Medium wave recep-
tion. 5in. speaker, high Q
ferrite aerial especially de-
signed. Pre-assembled circuit
board enables the complete set
to be assembled and tested
before placing in case.

Attractive case 8} x 5% x 2Hn.
with gold-plated grille. Total

build costs £5 2 6 1;/._& P.

Medlum and Long wave 8/- extra. Full instructions 1/8 (free
with order),

*
*
*
*

Microwaves
Grel Deig ADIO and ELEGTRONIC
Motors and .
Generators Edited by J. H. Reyner, B.Sc., D.I.C., M.l.E.E.
Electrical . , L
Engineering Student and specialist alike need a book which will give them the funda-
Transformers and mental applications of radio and electronics in an easily digestible
Chokes’ form, and this book has been produced with that need in mind. In these
Vaives and two well-illustrated volumes a teamn of electronics experts show you
Transistors the theories and techniques, the methods and materials of this exacting
Sound . science, from Acoustics to X-rays. You cannot hope to keep all of
Regroduction radio and electronics in your head, but you can keep Radio and Electronics
Cathode Ray on your bookshelf as a constant source of information and advice.
Oscillograph
T’:"é"i'ss:?“ and This most important book can Bl e L o Lo e L e e
0 ",‘_'?“ be yours for a few small | ATETEN FER ]
Electromedicine monthly. payments under the | L I
. To New Era Publishing Co. (Dept. N.3),
Transmitters and New Era scheme. If you are I 45 New Oxford Street, London, W.C.I.
Aerials - interested in it, why not send | Please send me further decails of ‘Radio and |
Electronics in us this application form? I Electronics’ I
industry We shall then send you a
' din Racelvars brochure giving further de- I Nam |
Radio -Receivers ‘ g g I (BLOCK LETTERS PLEASE) I
Navizational tails and explaining our free
avigationa inspection offer, which lets | Address |
quipment ' ;
- you look through the book in | B |
Television . your own time before you de- | |
interference and cide whether you want it. | . I
Suppression I’s easy—and there’s no I DL NSRS Age (if under 21}.men I
Radar obligation to buy. .
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“BUILD-YOURSELF” TRANSISTOR RADIGS

The finest receiver at present available
tor home construction. Fully tunable long
and medium wavebands. Uses 7 Mullard
Transistors: '0C44. 2 OC4b's, OCT1,
8C%D and 2 OC8I’s, plus Crystal Diode

The “Mmé*ﬁ“w Seven

STAR FEATURES %% %%

% 7 Transistor Superhet.
350 Milliwatt output into d4-inch
high flux speaker.

THE BETA TWO

A 2-transistor plus 2-diode personal
receiver for home construction. Uses
grinted circuit and ferrite rod aerial.
ersonal earphone gives clear reception
for private listening. Tunes over full
medium waveband. Size 5¢ x 3 x liin.
overall. All components avatlable separ-
ately. CAN BE BUILT FOR
Postage 2/6 ex,
Including personai earphone, cabinet. ete.
Circuit diagram and step by step instruc-

tions 1/6. (Free with parcel.) .

ELECTRIC MOTORS
Brand new single phase motors suitable
for tape recorders, radiograms, workshops
etc. Has many uses. Reversible 200-250 v

% All components mounted on a single t.‘:'.’“_:"-»—-'M‘ T e ) 5in. oz. torque. 1,400 r.p.m. Capacitor
printed circult board. size 5! x 5iin. o ——— start. Welght 44lb., length overall 5in.,
In one complete assembly. *__’-:"’%‘ ;Dlndle blotdh ends Hni.tx Hn.; #in. x $in,

* Plastic cabinet, with carrying handle e st mice Including canaciton 19/11
size 7 x 10 x 3kin. in choice of colours: e s _ Postage and Packing #/6 extra. _._I__

* Red/Grey, Blue/Grey, all Grey. tommy ' KAPURA Model U1

* Basy (o read Dial. b 3 Multi-Test Meters

* External Socket for car aerlal. An Outstanding Receiver. Lasky's * Comllllete with

% LF. frequency 470 Ke/s. Price for the complete parcel inclu- * %frs;'ndeag:‘;,

* Ferrite Rod internal aerial, Ségg 'g:"]ad.ns%‘sl;;ﬂrsbo%asgrllgggioﬁpesgg 1 gullg' guaran-

fo - eed.

* Operates from PP9 or similar battery. £6.1 9.6 Postage and PacKing 4/6 Sensitivity: 1,000

v ,I;;’t}ll, egg{,"g";“f“g}“ CETasITPliEd Batterv 8/9 (included free with com- Ohms per volt A.C.

% All cofls anz i :‘ 'q. etc.. fully wound e 'tmlrccl)' e aé;%mstructmns gi%?]a-[g'sc-'(,\ Caand

JF.'s, .. 9 ou = X SN
ready for immediate assembly. 2%‘;22%33;)32}&1,"& BEAEIeE] FRgn b D-C.l) 0—1:&358—
- currént  0200-509
=== =T mA. 0-1 mA (used
TELEFUNKEN STEREO HI-FI AMPLIFIERS B crstanse: S aeeh
- R:slstance: 1-2.000
Further Great Purchase Enables us to Offer this xeellent Unit at £5.19.6. Post 7/6. 31,,'32)_ ‘3*08‘2,’0033

A complete stereo amplifier of unsurpassed ohms(centre2.4k.) E
quality, with inputs for radio, tape recorder, Size: 51n. X 3in. x ZHn. 39/
F.M. tuner or any other hi-i source, either LASKY'S PRICE

monaural or stereo, Qutput power 5 watts
total (2} watts each channel). New and
unused, listed at 18 gns.

LASKY’S PRICE £5.19.6

THE SPRITE

% Six-Transistor Superhet Minjature Personal

Pocket Radio. ¥ Tuneableover Long and Medium 1 " MONO
wavebands. % Used PP3 battery. % Ferrite Rod  laclusive price of TYPE C.T.1. By well known
aerial. % LF. Frequency 470 K/cs. Transistors: 89/6 g?‘%ﬁg‘s‘:"’l?- With two %
3 x Phiico 2067's 2 x Mullard OC81 M, 0C81 DM Gartard GOBA SR
and OA% dicde. % 3 tnch speaker. % Printed P.P. 3/6 extra. Ronette Studio O . 15/-
circuit 2t x 2in. s Slow Motion Drive. % In Acos GP.65/3 .. . 15/-
Plastic Case, size 4 x 2} x {in. 2902 gggg/% . 1';/.
In order to ensure periect results, the SPRITE is supplied to you with R.F. and L.F. Aggé GP:Gi’l 18-
stages. Driver and Output stages, ready built with all components ready mounted on 3 o "
the printed circuit. To complete assembly vou only have to fit the wavechange STEREO
switch, tuning condenser and drive, volume control, earphone socket and aerial rod, Acostereo 73/1 with two
the remaining components all having been prefitted at the tactory for you. The SAPPOITeS . 4. yicmmwadimsge 5/~
SPRITE is offered as above, pre-assembled, blus cabinet. speaker and all componen ts Acostereo 73/2 with Dia- [
for final construction. at the inclusive price ot 89/6. Postage and packing 3/6 extra. mond L.P,/Stereo - and
Data and Instructlons separateiv. 2/6. Retunded il parcel IS purchased. Real calf sapphire Std. ...... ceeees 8/6
leather case. wriststrap, personal earphone and case (or earphone 10/- the lot extra. Collaro type C. Turnover,
Make no mistake this is SUPERHET receiver of genuine commercial quality, It is with 2 sapphires .......... 2516
not a regenerative circuit. C%llflpsigl.t Turnover with e
Sapphires... ............

THE COROVER ‘¢’

* A 6-fransistor plus 2-diode superhet receiver using
the latest circultry. % Three Mullard AF117 alloy
diffused transistors are used with OA79 and OA91 diodes,
followed by OC81D and two OC81's in push-pull. % LF.
frequency 470 Ko/s. ¥ Covers the full medium and
long wavebands. % = Sockets provided for personal
earpiece or r.afe recorder, and car radio aerial. % Large
internal ferrite rod aerial gives high sensitivity.
% Uses four 1.5 v. pen torch batteries. % All compo-
nents mounted on a single printed circuit. Simple
stage by stage instructions, % Cabinet size 6t x 4 x 1}in. With carrying handle.
% All colls add I.F.’s ready wound.

ALL COMPONENTS AVAILABLE SEPARATELY. Data and instructions separately
CAN BE BUILT FOR

2/6. Refunded if you purchase the parcel.
Post and packing 4/- extra. £5-19-6

Carriage and Packing 5/-

(OO OO OO
CRYSTAL PICK UP
CARTRIDGES

Lowest Prices Ever!
All complete with Styll. L.P.
and Standard (and Stereo where
shown), Fully guaranteed. stan-
dard fitting, will fit most P.U.
arms and heads.
Postage 1/- each extra.

Coliel S.C.1. Turnover, with
Diamond L.P./Stereo and
sapphire Std, ... .......... 2

Ronette Stereo O.V.
over, with 2 sapphires....

Roneite Stereo type 105,
with 2 sapphires ..

Ronette Stereo ty
with Diamond L.P.
and sapphire Std.

IStereo
. 39/6

TV TURRET TUNERS
By famous manulacturer, 1.F, 33-38 Mc/s.,
PCC84 and PFC80 valves fitted. also 12
sets of coils.
Lasky's Price Commeu;swlth Vailves

and C ils_29l6.lo_staxe2 b

Distler Miniature Motors
6 volt battery operated 7/11. P. & P, 2/8.

152/3 FLEET STREET, LONDON E.C.4
Telephone: Fleet Street 2833, g
Open all day Thursday. Early closing Sat.

207 EDGWARE ROAD, LONDON, W.2.1 33 TOTTENHAM COURT ROAD, W.I.
Near Praed St. PADDINGTON, 3271/2 I Nearest Stn., Goodge St. MUSEUM 2605
BOTH OPEN ALL DAY SAT; Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd.
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

It's the most exciting news of the
year! Just imagine. You can get
35 large, fact-packed lessons for
ligtle more than 1/- ber lesson! The
lessons are crystal clear, practical.
easy to master and use. Karly
lessons make {undamentals clear
even to the beginner, while other
lessons will give you the practical
“know-how" of an expert.

Compares favourably with some courses costing
ten timea as mmuch. You save because you
receive all the lessons at one time and are not
required %0 purchase equipment you do not
need.

This is a real home-study course that has been
bound Into one giant 8 x 11in, 216 page manual,
Each page s divided into two columns. A
wide column features the text, while & narrow
column at the side has the instructor’s com-
ments, helpful suggestions and additional
pictures to simplify the difficult parts.

Everyone can benefit from this practical course.
No old fashioned (or psnedo rwoern) methods
used here, just straight forward, easy to
understand explanations to help you make
more money in electronics.

As an optional extra, you may pay & further fee
if you wish to take the Sim-Tech radio and

1 inati Students who attain
& minimurm of 60% correct answers can gualify
for a certiticate of proficiency in basic radio and
electronics. Details sent with each course
ordered,

You must be convinced that this is the best value
you have ever seen in electronic training,
otherwise you can return the manual (or have
your money refunded if sent with order) alter
-you bave examined it in your own home for a
veriod of seven days.

‘The price? Only 36/-, plus postage.

FREE
TRIAL
OFFER!

To SIM-TECH TECHNICAL BOOKS, Dept.
A9, Gater’s Mill, West Knd, Southampton,
Hants.

W.

] RUSH Radio and Electronics Course for
seven days examination, If 1 keep the
course I can either pay 37/6d. cash or 12/6d.
deposit after seven daye and two payments
of 12{6d. monthly. Qtherwise | will return
the course post-paid and owe nothing.

]

|

I

1

1

I

J I SAVE! 8end only 36/- it paying cash with
order. (We pay postage.) Bame 7-day

I money-back guarantee,

1

1

1

I

Name

Address

City Countv.

PADGETTS RADIO STORES

OLD TOWN HALL,
LIVERSEDGE, YORKS,
Phone: Cleckheaton 2866

Type 46. RX-TX, Complete with two
ARP12. one ARS8, one ARTP2, one APTY4,
one APP37, less crystals, coils and send-
receive switch, but otherwise complete.
These sets are in new condition, 8/6. Post
3/9. Grade two store soited, 4/8. Post 3/9.

Bomb Computors in new condition. Full
of gears, motors, etc. 30/-. Carr. B.R.S. 10/-.

P.M. Speakers, all 3 ohms. Removed
from TV sets, perfect condition, Rola
6 x 4in,, 5/-, Goodmans 7 x 4in.. 6/-, Philips
5in, round, 5/-, Rola R and A round. 3/6.
6in, dish, 5/-, 8in. round, 6/-. Post extra
on any speaker 2/-. Up tO six can be sent
for 3/6.

Germaniwn
free.

Grade | Transistor Type X.A. 101, 3/6,
post free, 30/~ per doz.

Diodes. 4/6 per doz. Post

New Boxed Valhves, Post free. ARPI2,
1/6, 8 for 5/6. Box of 50, 20/-, 6F6, 2/9, 8K7. 2/-.
6L6 Metal 7/-, 6V6GT 5/-, VR150/30 3/6, 6C4
2/-, 9001 9¢l., 5/~ doz., 6V5 3/-, EL91 1/9, Also
new valves ex-units, EFS1 1/9, EBS1 1/9,
5Z4 5/8, MS. PEN 2/6, 12A6 Metal 2/6, 5U4
2/6, 6J6 2/68. 80TUSA 5/~ _6V8 3/-, 6VEGT 4/
AC/2 pen 4/-, 185 2/6, EF50 6/- per doz.. 1/9
each, 1T4 2/-

Valves removed from TV sets, all post {ree.
all tested on a Mullard valve tester and are
100% as new, They carry a three months
Guarantee, We also have a large stock of
old type radio valves and other TV valves
not listed,

ECL80 4/-, ECC82 5/-, EL38 4/-, EY51 2/8,
EBF$0 4/6, EB91 9d., EF91 9d., 6F1 1/-, 6F13
2/-, 6F14 5/-, 6LD20 5/-, 6SN7 2/9, 6Y6 2/6,
8G6 2/8, 6SS7 2/-, 10C2 b/-, 10F1 1/-, 10P13
5/-, 10P14 5/~ 20D1 3/-, 20P1 5/-, 20L1 5/-.
I U281 5/-, U282 5/-, U329 5/
5/-, PL81 5/-, PL82 5/-, PY81 4/., PY82 5/-,
PY80 5/-, PZ30 4/-, PCF80 4/6, PCC84 4/6,
PL83 5/-, PL33 4/-, B36 4/-, N37 5/-, L3 3/,
6J5 3/-, 27SU 5/-, Ul2 4/-, EF80 1/6, 10/-
per doz. Grade 2 6d., 4/- per doz.

Perfeet Reclaimed 'Tubes. 6 months
guarantee, 12in,, 17/, 14in,, 30/-. Carr.
and Ins., 7/6,

TV Tubes Combletely Rebuilt and refaced.
12 months guarantee. Old glass not re-
quired. 12, 14, 15, 16, 17 in., any make, All
the special trade price of £3.15.0. Carr.
and Ins., 7/6,

1 HLP, Motors 1400 R.M.P. 230-250 volts. Re~
moved from washing machines, 25/-, carr, 7/-

ITV - F.M . AERIALS

B.R.C. (BAND 1),  Tele-
scopic loft. 19/6. External.

S/D, 26/3.
LT.V. (BAND 3). 3 Ele-
ment loft array, 24/~ 5
Element. . Wall
mounting, 3 Element, 33/9.
5 Blement, 41/3.
COMBINED  B.B.C. +
LT.V. Loft 1+3 Element.
41/3. 1+5 Element. 48/9.
Wall mounting. 1+3 Ele-
ment, 56/3. 1+5 Element.
€3/9. Chimney and mast
mounting units also available.
F.M. (BAND 2). Loft “H”, 28/-. 3 Ele-
ment loft, 52/6. S/D loft, 12/&, Fxternal
S/D, 26/3. State channel when ordering.
C.W.0. or C,0.D. P.P, 2/6, Coaxial cable,
8d. yd. Coaxial plugs, 1/3. Send 6d.
stamps for illustrated lists.

K.V.A. ELECTRONICS (Dept.P.W.)
38, Godstone Road, Kenley, Surrey.
39/6

RES/CAP. BRIDGE 2¢/¢ ,,,

Checks all types of resistors, condensers
6 RANGES

BBC -

Built in | hour, Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept.P))
Raleigh Mews, Raleigh Street, Nottingham
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Lewis
have the
Cabinet

for you

We can supply any cabinet
to your own specification
This is only one example of—

THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
= speciality.

M e

The Grosvenor
Price 15 gns.

The Lowboy
Price 24 gns.

2O W TN QR n e

LEWIS

| ——
100(P33)Chase Side, Southgate,
London, N.14. Pal 3733/9666

Send today for the two new
Lew.s Catalogues

Designed to assist your choice of
cabinet and equipment,

THE New Lewis Radio Cabinet Cata-
Jogue—the most comprehensive ever
prepared. THE unique 64 page equip-
ment catalogues.

Please send your two new catalogues
enclosed is P.O. for 8/6 which will be
= credited against any purchase I make,

Name
Address ...

[t

SOOI UG SRR ST ainne
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D. & B. TELEVISION

(Wimbledon) LIMITED
131 & 13la, Kingston Road,
South Wimbledon, London, S.W.19
PHONE: CHErrywood 3955
Open MONDAY 10 BATURDAY, 10 a.m. to 7 p.m.,
(Except Wednesday, | p.mn.}
Nearest Tube: S8outh Wimbledon (North Line)
COMPARE QUR PRICES
For the Pinest in the Country
YOUR PROBLEMS ARE OUR BUSINESS
MOST LINE-OQUTPUT TRANSFORMERS

T.V. TUBES. ALL TUBES ARE REGUNNED
WITH FULL 12 MONTHS’ GUARANTEE

12in. MULLARD TYPE _,

l4in. MULLARD TYPE

4 50
i8in. MAZDA TYPE 4 50
i6in. MULLARD TYPE 4150
17in. MAZDA TYPE 415 0
12in. MAZDA TYPE 315 0
14in. MAZDA TYPE 4 50
16in. G.E.C. TYPE |, 415 0
17in. MULLARD TYPE, 4 15 0
17lo. G.E.C. TYPE ..., 4 15 0
17in. BRIMAR TYPE £415 0

90° and 110° TUBES ON EXCHANGE
Add 8/~ for Electrostatic Tubes. Add 10/- for
° and 110° Tubes.

Carr, and Ins. 12/6 C.W.0. or C.0.D,

VALVE LIST

cy3l 14/8 | EZ40 6/3 | 384 -
DFSL 5/6 | Ez4l 8/3 | 3vi -
DF96 8/- | EZ80 6/- | sUIG -
DAF9L  5/8 | 11z81 6/- | 5Y8 8/«
DAF6 8- | Gz3z 9/6 | 5Z4G 9/6
DH77 4/8 | G434 12/6 | 6ATS 6/~
DK91 - | KT33C 6/~ | 6¥1 8/-
DK92 - | pCCss 8/3 | 6F18 8/6
DK9§ 8/~ | peess 8/3 | 6F15 11/8
DL92 7/~ | PCC89 8/9 | 6L1 10/
DL94 %3 | PCF80  8/3 | 6L18 9/6
DL98 8/- | pcra2 9/6 | 6X4 4/3
EABC80  7/3 | pCF3¢  10/8 | 6X5 5/8
EAF42  8/- | PCL82  8/3 | ¢V6 /-
EBSL 3/9 | PCL83  10/9 | 68N7 5/6
EBC33  4/8 | pPCL34 8/- | 6Q7G /6
EBC41 8/- | PCL85 148 | 68J7 6/6
EBK80  8/. | pL3s 12/- | 7B7 8/8
EBF89  8/. | pL38 18/8 | 703 8/-
ECC81 8/- | PL81 10/6 | 706 8/8
ECC82 7/8 | PL82 7/6 | TH7 73
ECC83 76 | PL83 8/ | 10C2 15/-
ECC84 i | p 8~ | 10F1 5/6
ECCss 78 | pY3L 13/- | 10r13 8/9
ECF30 9/- | rys2 10/6 | 10P14 12/9
ECF82 8/- | PYSO 8/- | 12aU7 58
ECH42  9/. | pyg) 73 | 12AT7 5/3
ECHBL  g/¢ | pys: 6/- | 12AX7 5/
ECLS0  g8/3 | pyss 8/~ | 12K7GT  5/-
ECL82 8/~ | Ueq 10/- | 12Q76T  ¢/3
EF35 4. | U2 11/6 | 20D1 8/8
EF39 4/~ | U2 8/- | 20F2 12/3
EF80 5/3 | U3l ?/- | 20L1 19/8
EF85 718 | U7 12/8 | 20P1 12/8
Ergs 9/~ | U50 8- | 20p3 15/6
EF59 8/3 | Ulst 12/ | 20P4 29/-
EF$( 39 | usoL 19/8 | 20P5 19/8
EF92 4/- | Usot 25/~ | 30FL1  10/-
EL32 4/3 | UAF43 8/ | 30P4 19/6
EL33 8/- | UBC4L  g/- | 30p12 9/6
ELB4 76 [ UCK80 10/8 | 35L6GT 83
EM34 6/3 | ULdl 8/- | 3524 88
EMB80 6/8 | UL48 8/~ | 185BT 22
EY51 8/6 | UUS 17/8 | 807 78
Eyss 8/6 | UY4l 8/9

‘We pride ourselves that we can obtain and supply

any T.V. spare. Please ask us for ANY com-

ponents you wmay require we are almost certain

to have them.

TERMS: 8.A.E. all inquiries. C.0.D. 3/ extra.
C.W.0. Postage on Valves 6d, each.

T.s 12/6 inc. insurance,

O.R/
SATISFACTION ASSURED, Return Post Servioe,

PIN-POINT TV TROUBLES IN TEN
MINUTES. The title can be imitated,
but the contents never! The book
that really tells you how to fix
televisions.. Over 340 Cross indexed
pages. MUST be able to earn you
more than its cost within two weeks
or your money refunded! Price 63/-
lncl.%)ostage. Wwrite for free tria] to
SIM-TECH BOOKS, West End, South-
ampton, Hants,

PRACTICAL WIRELESS

LISTEN TO YOUR FAVOURITE PROGRAMME l
“208" ETC. YOURSELF ON THE V.E.I.

PERSONAL TRANSISTOR RADIO

45/6 .

. & P, 1/6
Battery 2/3 extra. Not a
Toy, but a ready built
radio for personal listening,
to give you hours of
delight. No aerial or earth
required, tunable over the Medium Wave Band,
complete with Earpicce. Belfl contained battery, |
plastic ease with gold dial. The ideal gift. (For those
who wish to build, we can supply the compouents
separately for 26/6 plus 1/8 P, & P.)

SUPER CRYSTAL DIODE RECEIVER

1 2,6 Inec. P.T.
P. &P 1

Headphones  12/6  pr. This
erystal recciver will delight many
a4 boy, and evem a grown up.
Completely buiit ready to go
tor for those who wish to build themseives, we can
eupply all the parts separately for a total cost of
9/8, plus P. & P. 1/-). Parts for either receiver
are obtainable from ys separately.

“BUCCESS ABSURED BY SUPER

AFTER SBALES SERVICE”
8end 8.A.E. for Free layout piana,

REDISERVICE LTD. ¢.w)

44 BROADWAY MARKET, LONDON, E.8
PERSONAL CALLERS WELCOME

——TRANSISTORS—;

TSI 3/6; OC44 6/-; OC45 71-; OC70 6/-;
OC7] 6/-; OC72 7/~ (14/6 pr.); OC76
8/-; OC8ID or OC8I 6/- (13- pr.);
OCP71 25/-; all other MULLARD
VALVES, TRANSISTORS, DIODES,
CRT'S, etc. at list price.
CRYSTAL DIODES STILL ONLY /- ea.
ELECTROLYTICS — Guaranteed.
450v wkg., wire ended. 32mfd, 3a;
lémfd. 2/6; 8mid. 1/9; tmfd. 2/5; 8+8
mfd, 2/11; 8+16mfd, 3/-; |6+ I6émfd.
3/4; 244-24mfd. 350v. 4/-; 50mfd. |2v.
176; 100mfd. 6v. 1/5; SUB MIN. 2, 8, 16
mfd. 212 each.
PWSimpleTransistorTwo.Complete
Kit 5776, Case to suit 7/6.
S.A.E. for parts list,

——all prices post paid.

OAKFIELD RADIO
121 MACCLESFIELD ROAD, HAZEL GROVE,

STOCKPORT, CHESHIRE

MAIL ORDER ONLY,

WORLD RADIO & T.V.
HANDBOOK 1963  22/-

By JOHANSEN. Postage 1/-.
Radio Data Rteference Book by R.S.G.B.,
12/8, postage 1/-,

The Amateur Handbook by R.S.G.B.,
34/-, postage2/6.

The Amateur Rndlo Call Book 1963 by
R.8.G.B,, 4/6, postage 6d.

Beginners' Guide to Radlo by Camm.
71G, postage 9d.

The Oscilloscope Book by Bradley, 5/~
postage 6d.

Mullard Transistor Radios,
and servicing, 5/-, postage 6d.
Modern TransistorCircuits for Beginners
by Sinclair, 7/8, postage 6d.

Radio Valve Data by W.W.,, 8/-, postage 9d.

UNIVERSAL BOOK CO.
12 Little Newport Street, London, W.C.2
(adjolning Lisle Street)

circultry

AUDIO. America’s foremost journal.
Year's subscription 35/-; specimen
copy 4/-. " All American radio journals
supplied—list free, WILLEN (Dept.
40), 6la Broadway, London E15.

FIND TV SET TROUBLES iN
MINUTES from that great book, ‘“The
Principles of TV Receiver Servicing”,
10/6 all book houses and radio whole-
salers, If not in stock from Secretary,
LP.R.E., 20 Fairfield Rd., London N8,

SOUTHERN RADIO
SUPPLY LTD.

Il LITTLE NEWPORT STREET

LONDON W.C.2. GER 6653

All goods still available
as previously advertised

www americanradiohistorv com
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ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prac-
tical and experimental uses.

12 volt 38 watt AC/DC SBC 6/8, P. & P. 1/-,
12 yolt 60 watt AC/DC SBC 8/6. P. & P. 1/-.
Transformer to suft the above: Input 200~
240 A.C. Output 12 volt A.C. 36 watt, 16/6.
P. & P, 2/6. Input 200-240 A.C. 12 volt A.C. 60
watt. 22/6. P. & P. 3/6.

Set of 4 colours FLUORESCENT Paint.
Red, Yellow, Green and Blue in # oz, tins

Ideal for use with the above Ultra Violet
Bulbs, 9/8. P. & P. 1/6.

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/6.

The ideal instrument for workshop, 1ab, or
factory. This wonderful device enables you
to ‘“freeze” motion and examine moving
parts of stationery., We supply a simple
circuit diagram and all electrical parts in
cluding the NSP2 Strobe tube which will
enable you to easlly and quickly construct
a unit for infinite varlety of speeds, from 1
flash in several seconds to several thousands
per minute. New modified gircuits bring
price down to 37/6 plus 3/- P. & P,

NSP2 CVv2296 STROBOTRON FLASH-
TUBE made by Ferranti, brand new, I,0.
base. Price 15/-. P. & P, 1/-.

MAGNETIC COUNTERS

10 IMPULSES PER SECOND
Very latest High Speed type
ex P.0.. guaranteed perfect.
type No. 100B, coll 2,300 ohms
for 48 voit D.C. operation (will
work on 36 volt). overall size 4 x
1 x 1in. Also avallable, type
101A which can be used as an
interesting accessory, with our
Strobe unit. Efther type price
15/-. P. & P. 1/6.

Variable
Voltage Transformer

Input 230 v. A.C. Output
0-—260 v. at 26 amp. Fully
shrouded.  New. 5

ine. carriage. Also avaliable
from stock, 5, 8, 10 and 20
= -4 amp.‘Write for detalls,
ORP 60 MULLARD CADMIUM
SULPHIDE PHOTOCELLS
With mounting and leads including cirouit
for making light sensitive switches,  7/6.
Post paid.

Sl[fl\lENg lgs. RELAY. Very latest type,

b=

sealed. H96E. 1,700 ohms plus 1,700 ohms,
lsin%le&cgo contacts. Price 16/6 each, plus
/- P. 2

Miniature LEDEX Switch, 24 volt D.C.
operation. Two bank 11 position plus
Homing Contact. A minlature and compact
form of uniselector. Ex brand new equip-
ment, 32/6. P, & P. 2/-,

7 R.P.M. Geared Motor. 12 volt D.C.
Double Gearbox, Consumption § amp. size
3% X 21 X 2in. Weight 15 0z, Small and
extremely powerful, 32/6. P. & P, 2/6..

230 VOLT A.C. GEARED MOTORS

Type B16G 80 r.p.m.. .26 b, inch, £1.19.8.,
P.P. o/, Tyge D16G 5 r.p.m., 1.7 1b. inch.
£9.9.6., P.P. .. 1.45

/6. Type DI16G, 13 r.p.;
To. inch. £2.12.6. P.P. 26,

12 v. D.C. Reversible Motor
with  tremendous power
ratio. 3 position
Weight 2.1 ounces.
Size 13 x 13in. dia. Speed 7,000
R.P.M. Self lubricating, 15/-,
plus 1/-, P. & P.

AVO METER MODEL 7. Individually
tested on all ranges and guaranteed. In-
clusive of Test Leads. £11.0.0 each., P. & P.
5/-. Case 20/-.

SPEAK
A beautifully made Speaker and Control
Unit for the famous Collins TCS ocom-
munication equipment. Can be used with
any top-grade communication setup.
comprising a super 5in, 3 to 5 ohm speaker,
6 ohm matching transformer, constant
impedance type volume control. 3 control
switches, Fitted in robust crackle finished
case. 29/6. P. & P. 4/-.

SERVICE TRADING CO.
All Mail Orders also callers,

47-49 High Street, Kingston on Thames
Tel,: KINgston 9450
Personal cailers only

9 Little Newport Street, London W.C.2
(off Leicester Square)
Tel.: GERrard 0576
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30,000 ohms per Yolt
Model 500

MODEL TP5S

g A.C./D.C, vol-
tageupto 1,000
in 5 ranges.
D.C. current 4
ranges Up to
500mA.4range =
resistanceto |0
megs. Capacity
dB scales, etc.

B |

3 IIM
Ao e

8 Ranges D.C, volts to | kV.
7 Ranges A.C. volts to 1 kV.
5 Ranges D.C. current to 12| @ MODEL ITI-2 as previously advertised battery, leads
amps. £5.5.0 tions.

3 Range resistance to 60 meg. -

Short circuit buzz  test.

Output meter dB, etc., etc.
Size 6§ x 4} x 2}in. With
Leads, Batteries and Instruc-
tions,

Full

@ CABY Mi 54/,

details of all
Catalogue |/-.

Size 33 x 2§ x

20000 |49/6
ohms/volt
Fully 1,000 ohms per volt !
Guaranteed Model PT34
£5.19.6 |9/19150/250/500/1,000 voles |75 [=
. o A.C./D.C. 0/1/100/500 mA
With Test D.C. Resistance 0/100k ohm. 2,000 ochms per Yolt
. . Leads, Battery ||deal pocket sized multi- Model THL33
and Instructions. Size 5% x 3% x !13in.|tester for all radio and|0/10/50/250/500/1,000 volts
domestic work. D.C
volts

1¢in. with

0/10/50/250/500/ 1,000
instruc- C

A.C,
0/5001.A/10/250mA., D.C.
Resistance 0/ 10K/100K/1 Meg

and

types in our New || (" gervice

All Meters Fully Guar-
anteed for 6 months,

Capacity and dB ranges, etc.
Size 5 x 34 x Ifin. with
batteries, test leads and

Facilities. | || S
cilities instructions.

A SELECTION FROM OUR

. STOCKS
1, 2,000 ohm Head Phones . 1216
4,000 ohm Head Phones . 14—
1,000 ohm “Amplivox” oo 45/
29/6

Stereo Phones 2 x 8 ochm

2, Make your own printed circuits.
details with boards, etc.... oo

3. Crystal Microphones (P.P. 176).
Acos 39-1 Stick Microphone .., 3

Acos 40 Desk Microphone 15/
Acos 45 Hand Microphone 25/-
Lapel/Hand Microphone 15/—
MC 24 Stick Microphone 25/-
100C Stick with Stand ... 3916

BM3 Stick with Stand ... ... 5276
4. Transistor Megaphone £12.10.0.

5. 250 mW 4-Transistor Amp;i,ﬁer. built
000 5

ready to use 6 P.P. 16
6. Complete Test Lead Kits 86
7. Miniature Vernier Dial 8 : |, reduction
marked 0/100 ... e K-

8. 931A Photomultiplier. Brand new with
base vee 60/—

DEAC RECHARGEABLE
BATTERIES

(a) 18 volt 100 mA 4 x lin. diameter.
Brard new sleeved, 30/~

(b) As above but 150 mA, 35/,

) Both types easily split into any

- multiple of 1.2 volt. Brand new.

9. CV2886 (MRH) Liquid Sampling
Geiger Tube, 370 volts. 22/6. P.P. /-,

10. Antex Miniature Mains Soldering
fron, +&in. bit. 29/6. P.P. /=

Pocket Iron with Pouch, 30 watt, 220/250
volt. 18/6. P.P. 1/—,

11. Pocket Radio Booster Unit, for any
radio].,lmproves output and quality. 30/-.
P.P. /-

12, 125 mW 9 volt Sub-min. 3-Transistor
Amplifier. 2 x | x lin. 45/-,

TRANSISTOR PORTABLE
SIGNAL GENERATOR

1 A st class
Signal Genera-
tor covering
L 220 Kce/s to
200 Mc/s in 3 ranges. Radio broadcasts and
I.F., Amateur, VHF, Shipping, TV, etc.
R.F., I.F., A.F., modulated R.F, outputs.
Easy to read and use with full details.
Within 2% accuracy. Size 6§ x 43 x 2in.
12 MONTHS' GUARANTEE
Leaflet on Request.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS

I. For PP3 or equivalent 9 volt
Pocket Radio Battery. 18/6. P.P. |/—,
2. For PP4, PP7, PP3, PPIO, 9 volt
Portable Radio and Equipment
Supplies up to 300 mA. 4976, P.P.2/-,

3. De Luxe version of No. I, also
charges PP3 type batteries.
29/6. P.P, 1/—,

4, Rechargeable PP3 battery. Runs as
long as 100 batteries. Complete with
charger unit, 25/—-. P.P. 1/—,

METER BARGAINS

50 Microamp 2in. square MC, 35/-,
{ mA 2in. square MC, 25/—,

| mA 2%in. Flush Round, 30/-.

24in. Moving Coil double range Voltmeter
centre zero. 30-0-30 and 3-0-3 volts.
|deal for transistor tester or voltage
measurements. 12/6. Post free.

0/500 microamp, 2%in., flush-mountzin,g.

24-0-24mA, 24in. flush. D.C. 12/6

TRANSISTORS, VALVES, QUARTZ
CRYSTALS

We stock the largest range of transistors,
valves and quartz crystals and components
for the home constructor. Fully detailed

and illustrated Catalogue I/~ plus 6d. post.

13. Telephone Coil for any amplifier or
Recorder, 12/6.

14. Crystal Contact Microphone for
guitars, etc., 1276,

15. Personal Earphones: 600 ohm 1076,
1,000 ohm 1276, Crystal 876, 8/10 ohm 9/6.
Fitted leads, jack plugs and sockets.

16. 2 pole 2 way Miniature Honeywell
Micro Switches, 776,

17. Transistor Baby Alarm, as previously
advertised, £5.10.0. P.P. 2/-. Also Tele-
phone Amplifier £5.12.0, P.P. 2/-.

18, Intercomm., 2-way, 8%/§. P.P. 176,
De Luxe 4-Transistor Yersion with more
power, £7.10.0.

19. Miniature Multi-section Telescopic
Aerials: |4in. 3'6; 38in. 676; 42in. 10/6;
64in. 17/6.

20. Miniature 3-Press Button Switches,
6 pole 2-way and on/off, 5/—. P.P. 9d.

21, Transistor Signal Injector, 42/6.

MINIATURE LEDEX
SWITCHES

24 volt D.C. rotating switches,
fitted switch at each end of bank of
contacts. Uses standard switch wafers.
® 5 Bank 45/'-. @ 8 Bank 50/-.

;g.,ain. 15 ohm double cone Hi-Fi Speaker,

Complete range of Speakers stocked.

23.12-way Selector Tube,GS12C (CV1740),
25/— each.

24. Tape Deck or Record Player Motor,
9 volt, latest type, 1276,

25. Quarcz Fibre Pocket Dosimeters
0/150R and 0/500R, 12/6 each.

Henry’s Radio Ltd

PADdington 1008/9
5 HARROW ROAD, LONDON W.2
Open Monday to Sat: 9-6, Thurs.. | o'clock

| PLEASE TURN TO BACK PAGE |
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Practical Wireless

PRACTICAL WIRELESS

BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except

for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS
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 Amplifier ... o B * .
The PW Signal Generator } * $'- The PW Roadfarer 5
The PT Band Il TV converter . 116
The Savoy VHF Tuner ... SRR 5!
The Mayfair Pre-amplifier The Mini-amp *... S/-
The Berkeley Loudspeaker Enclosure \ 51 SOME EARLIER DESIGNS
The Luxembourg Tuner
THE following blueprints include some pre-war
The PW Troubadour 716 designs and are kept in circulation for those
The PW Everest Tuner constructors who wish to make use of old com-
ponents which they may have in their spares box. The
The PW Britannic Two ool 13 Y majority of the components for these receivers are no
The PW Mercury Six ... ®  longer stocked by retailers.
The PW Regency o\ . . Experimenter’s Short Wave ... PW30a 2/6
The PW International Short Wave Two Midget Short Wave Two PW38a 216
Simple S.W. One-valver Pw8s 276
Pyramid One-valver ... PW93 2/6
RECEIVERS BBC Special One-valver AW387 216
The Tutor * ... an A One-valver for America AW429 216
Short-Wave World Beater AWA436 316
The Citizen * ... .. 5
Standard Four Valve S.W. WM383 3/
Junior Crystal Set ... PW9%4 2/
Enthusiast’s Power Armplifier WM387 316
Dual-wave Crystal Diode PW95 216
Standard Four Valve WMiIst 316
Modern One-valver PW96 216
Listener’s 5-Watt Amplifier WM392 316
All-dry Three PW97 316
.------------—-----—
Modern Two-valver PW98 316 | QUERY COUPON |
A.C. Band-pass Three PW99 4/- : This coupon is available unti! 7th March, 1963, :
. and must accompany all queries in accordance
A.C. Coronet-4 Pwioo 4/ | with the notice on our “Letters to the Editor”
A.C./D.C. Coronet . PWIOI 4. | page. )
The PW Pocket Superhet ... . 5. | PRACTICAL WIRELESS, MARCH, 1963

Published on the Tth of each month by GEORGE NEWNES, LIMITED. Tower House. SOuthamen Street, London, W.C.2, and

aﬂnud in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON &

OTCH (A/sia), Ltd., South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD.

Subscription rate including postage for one year: Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office
for the Canadian Magazine Post.
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TO BUILD YOURSELF

% PRINTED CIRCUIT RADIO DESIGNS % ALL PARTS SOLD SEPARATELY  FULL AFTER SALES
SERVICE AND GUARANTEE  FULL DETAILS AND PRICES OF ANY MODEL FREE ON REQUEST

“GAPRI” POCKET-6

6-TRANSISTOR SUPERHET

Size only
4% x 23 x 1¢in.

REALLY
POCKET
SIZE !

compact 6-
transistor and
diode radio
with speaker
available to the
home constructor. Features the latest in
miniature components and circuitry.
Supplied with Mullard transistors and
two-tone moulded cabinets in red/white
or blue/white with gold fittings. All
components are supplied in packets and
clearly identified. A printed circuit is
used with fully illustrated building in-
structions. Push-pull output coupled with
a sensitive and selective circuit make the
“CAPRI'"" hard to beat. Fitted Earphone/
Record Socket. Full tuning on medium
waves with long wave Light.

TOTAL
COST £5‘ I 9‘6 P.P. 2/-
[ ] Slip it into your Pocket [ ]
2 WATT 4 TRANSISTOR
AMPLIFIER
Y Improved
Version
14 watt peak
output.
+ 3dB 70c/s
to 12 kos.
Output to 3
Built and Kit of ohm speaker
Tested Parts 9 volt oper-
596 or 5216 |
Details on
P.P. 116 P.P. {76 request.
BATTERY RECORD PLAYERS
@ 6-74 volt Garrard
turntable with crystal
pick-up. Plays 45 r.p.m.
Ideal for above amplifier.
55/- P.P. 116,
@ Suitable cabinet for
amplifier and player,

1776, P.P. 2/-.

B.S.R. 9 Volt 4-Speed “Hi-Grade’

[ ]
Turntable with turn-over Crystal Pick-up.
£6.5.0. P.P. 276.

44 PAGE 102 x 7iin.
FULLY ILLUSTRATED AND
DETAILED CATALOGUE
NOW READY
SEND 1/- for Your Copy

Henry’s Radio Ltd.

5 HARROW ROAD, LONDON W2
PADdington 1008/9
Open Monday to Sot. 9-6. Thurs. 1 o'clock

< PLEASE TURN PAGE
@ COMPONENT SPECIALISTS

“GONTESSA” Il

% COMBINED PORTABLE AND
CAR RADIO ¥
AMAZING SENSITIVITY AND SELEC-
TIVITY ON MEDIUM AND LONG
WAVEBANDS
Y The easiest Superhet Radio to build on
the market. Features clearly marked
printed circuit and packaged components
with full illustrated building instructions.
Full tuning of medium and long wave
bands with unbeatable sensitivity and
selectivity. Excellent tone and volume

with over 600MW push-pull output.

Y% Clearly marked horizontal station

dial with slow motion tuning. Two colour

Blue or Beige cabinets with Gold handles,

grilles and fittings. Size 10} x 7 x 3%in.,

include car aerial socket, recording

sockets.

Y 6-Mullard Transistors and 2-Diodes.

Guaranteed the Best Obtainable

@ Attractive Appearance—Reliable Design—Quality Performance @

NEW TOTAL P.P.
OTAL " £9.19.6 *

“MINI-RANGER”

PERSONAL POCKET RADIO
3-TRANSISTORS 2-DIODES
Size only 3 x 2 x in.

A new printed circuit 5-stage personal pocket radio
fully tunable on medium waves and top band, including
Radic Luxembourg. A tiny but powerful radio de-
signed to fit into your jacket top pocket. No external
aerial or earth. Full staton separation with amazing
sensitivity and volume. Fully illustrated instructions
free on request with clearly marked pre-tinned
printed circuit and Ist grade components make this
radio Easy to Build and use. Fitted volume control
and calibrated dial. All parts sold separately. After
sales service and guarantee.

TOTAL
COsT 59,6 P.P. 116

“QUINTET” Mk. Il

POCKET RADIO
@ !mproved 5-transistor with diode 7-stage medium
and long wave pocket radio. Now features more
output, greater sensitivity and quality. Printed circuit
clearly marked with component positions, carded com-
ponents and matched transistors. Features full volume
control. marked dial, airspaced tuning. push-pull
speaker output, car aerial socket, phone record socket.
@ Guaranteed results, with no station overlap, including
Radio Luxembourg. Simple to build with carded com-

ponents and fully detailed illustrated instructions
(free on request).
TOTAL COST P.P. 2.,

991

— — el e ‘TRANSFlVE'\
% PORTABLE |
1 RADIO

Total Cost
' of all Parts

@
® 7 £5.19.6

OF ALL PARTS Amazing Performance

“RANGER 3”

Size 43 x 3 x Iin. A Three-Transistor
Two-Diode Personal
Radio for Medium
Waves and Amateur
top band and ship-
| ping. Quality output

on personal phone.
P.P. 216 Fitted air spaced
A 7-stage push-pull output printed th:l’:e;;riva?l.orcoe“::tof:.
circuit portable radio of attractive | PP L -
: Hih uxembourg
appearance. Features 5in. speaker, clearly | 59' V6 waranteed
marked printed circuit panel, ferrite g 0
aerial, carded components and fully ‘
detailed and illustrated building instruc- | P.W.-6 SUPERHET £7.19.6. P.P. 2/-,
tions, Size 83 x 64 x 3%in. P.W. "MERCURY" £9.10.0. P.P. 2'6.

% Plans Free on Request % | And all other P.W. Designs.

-1 Ix

O
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