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BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £13.13.0 (

A.C. ONLY. Chassis size 15 x 6} x 5tin. high. New manufacture.
144 x 4in. In 2 colours predominantly gold.
Pick-up. Ext. Speaker. Ae.. E., and Dipole Sockets. Five

buttons—OFF L.W., M.W., F.M. and Gram. Aligned and tested. O.P.
500 88-98 Mc/s

Transformer. Tone Control. 1,000-1,00 M.: 200- M.;
Valves EZ80 rect., ECH81, EF89, EABCS0, EL84, ECC85.

Speaker and Cabinet to fit chassls (table model). 47/8 (post 2/6).
9 x 6in. ELLIPTICAL SPEAKER, 20/

.13.0.
Cheap Room Dipole for V.H.F.. 12/6. Feeder 8d. yard.
Clrcuit diagram 2/6,

" THE “CANTATA”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY r
£7.19.6 osiao

500mW push-pull output. Ferrite rod aerial. Car aerial soc-
ket and coil. M.W. and L.W. full coverage. Operates on two
4.5v. cells. Printed circuit board 8} x 2yin. All holes drilled and
component positions marked. Instructions 2/8 for 16p. (refun-
ded on purchase of kit). Size 9 x 32 x 7in. 8 x 2lin. P.M. high
quality speaker. Attractive Vinair covered cabinet. two tone.
Two batteries 5/8 the pair (Ever Ready 126). Mullard transistors
0C44, 2 x OC45, OCBID, and 2 x OC8l. Top grade Weymouth
Radio coils and transformers, Alignment service if required
17/6 (inc. post). Write for list of prices. All parts supplied
separately. Bullt in two hours.

BUILD YOUR OWN RECORD PLAYER
Price £12 carr. paid
Fully built 2 valve amplifier
B.S.R. 4-sp. autochanger. case 17 x 15 x 8}in. Assembled in
15 mins. Similar cabinet for tape recorder with plain board
only £3. carr. paid. Attractive colours.
or with 3 valve amplifier 15'- extra

AUTOMATIC RECORD CIIANGERS-—LATEST MODELS.
4 SPEED, CRYSTAI: CARTRIDGE. All 5/-, cxtra carr. B.S.R.
UAl4. £7.10.0. Garrard Slimline, Mono £8. Stereo. £8.5.0.
Motor Board for UAB. UA20, UAl4, Slimiine. 5/- (post 1/6)
or 3/6 post patd when purchased with Autochanger. Motor
Board for Collaro C60. 4/-, post pald.

TELEFUNKEN STEREO AMPLIFIERS. 2 ECL82—2 x 2}
iatts. 12x 9L2in. pianoc keys, £7, post paiid.

6 TRANSISTOR PORTABLE—
FULLY BUILT, The *“SCALA"
for only £7.19.8, carr. paid. 84 x
2 x 5kn. high Cholce of colours.
Rexine. M.W. and L.W. Ferrite
aerial. P.P.4 battery 2/3 extra.

Printed circuit. Nicely stvled. A
10b

professional 3in. speaker.

OWERED VIIF TUNER
CHANSSIS.  Covering 88-95 Mc/s
Mullard permeability Tuner, Dims
10§ x 44 x 5in. high ECC85. EF91.
EF91 and 2 diodes. Metal Rectifier.
Mains transformer. Fully wired
and tested. Only £7.10.2 (carr. pd.)
Attractive Vynair Cabinet 20/-.
Room dipole 12/6. Feeder, 8d. vd.

&

PUSH-PULL
: [ AMPLIFIER  £5.5.0
ﬁmﬂ (54~ Carr.)

Brand new 230-240 A.C. mains
Bass, treble and vol. controls.
e With valves EZ80, ECC83 and
o 2-EL84 givinr full 8 w.
u}' Chassis 12x 3hn. Witho.p.
trans. for 2-3 oh a speaker.
Front panel (normally screwed to chassis) may be removed and
used as “flying panel.”” Stereo version 2 x 4 w. same price.

THIS SUPERB SET FOR £10

6-transistor radio covered in
sponge clean Duracour fabric, in
latest two tone shades. M.W, and
L.W. ferrite rod. provision for car
aerial. 2-colour scale. With PP9
battery giving 300 hours use
Welghs under 4 1bs. With carry-
ing handle. 12 x 74in. high x 4iin.
at base tapering to 2in. at top.
Brand new, fully guaranteed, £10
Carr. paid. Worth £16.

-, to purchasers of this chassis.
'gll-:lngs:— -(Chassis) £56 down and 4 monthly payments of £2, and 1 of

Carriage Paid)

Dial

push

SUPERIOR GRAMOPHONE AMPLIFIER

Valves UY8), UF80 and UL84. Mains trans. 200-210 a.c. Covered
baffle 13 x 74in. (64in. speakerior 1l x 71 (8 x 3in. speaker). 3
front controls bass, treble. on-off/vol. 74/- (post 4/-) either
type. Rexine cabinet to fit, with carryinz handle, and lid
(detachable) 14in. or 12 x 8} x 5in., 16/- extra.

GRAMOPHONE AMPLIFIER. With 5in. SPEAKER Baffie
12 x 6in. ECL82 and Rectifier. Tone and Volume. Qa/otf switch,
‘I'wo knobs. Ready to play. Useful for stereo. 57/- (post 4/-).

TEST LEAD KIT. Leads, Prods, Terminals, Clips, in case,
10/-, post paid.

TAPE TOP QUALITY BOXED. 53in.—-850ft., 15/-3 1,200 ft..
17/6; Tin.—1,200 {t., 17/6: 1.800 ft., 26/6 (all plus 1/6 post. 2/-

for 2),

SPECIAL OFFER

Brand new tape recorder, two tone beite case, "‘gold" trim-
mings. Magic eve. monitor. ext. speaker sockets. With 3iin.
tape and mike. Fully guaranteed. Price usually £19! £ns.
Very high gain with low noise. Price £18 carr. paid

COLLARO STUDIO TAPE TRANSCRIPTOR. 3 MOTORS,
311 SE’HEU.IH. 3t and 74 I.P.S. Push buttons. £10.17.8 (10/- carr.)
nel. spool.

3-VALVE AMPLIFIER (Inc. RECT.)

2t watts. ECC83. ECL82 and EZ80. Controls, volume, bass and
treble. On/off switch. Mains and O.P. trans. Size as for Push-
Pull Amp. Suitable for microphonc 95/ 5/_
input and for Guitar. “ P&pP.

Also acts as telephone ampiifier using pick-up coil price 14/-.
Chassis 12 x 3} x 3iin. Fixed front panel. Price includes hand-
some walnut finish polished cabinet, 13 x Tin, facia containing
high guality 3 ohm P.M. speaker 5} x 44in. (20/- less without
cab and speaker).

BATTERY ELIMINATOR

For 4 Low Consumption Valves (36 range). 90v. 15mA and 1.4v.
125maA. 45/~ (2/6 post). 200-250v. A.C. Alsu for 250mA, 1.4v. and
90v. 151nA at same price.

TAPE RECORDER AMPLIFIER

) I'R3. Fully built, high gain. low noise. printed circult,

ve grey and gold front panel 13 x 1liin. Height 5iin.
overall. Front to back 5iin. Vol. and on/off-tone. Mike. radio,
monitor and ext. speaker jacks. Valves ECC83, ECL12, 1780,
Mains trans. Ready to bolt to B.S.R. Deck. Complete with
switch wafer wired. Our Price ONLY £8.2.6 (6/- Packing
and Carr.) Similar model without magic eve. Type T.R.1.3"
instead of 14" £5.15.0. (6/- Carr.)

CHASSIS BATTERY RADIO

Valves DK96. DF96. DAF96. DL96. Two Short Wavebands 16 to

49 M. and 25 to 75 M. Size 10} X 4} x 5in. £4.16.0, carr. paid. MW

and SW. £5, carr. paid. Or as Kit 75/-.

RO S R sk ok ok SRR K K KK K KK S K
TERMS AVAILABLE ON ITEMS OVER £5

Send 6d. (stamps will do) lor 20 page illustrated catalogue. All
New Goods. Delivered by return. (C.0.D. 2/- extra.)

ALL ITEMS GUARANTEED 12 MONTHS
VALVES 3 MONTHS
Farnborough Closed Sat. Portsmouth Closed Wed.

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

Farnborough 3371
and 247 New Road, Copnor, Portsmouth.
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Tubes

HIGHEST QUALITY—
COMPARE OUR PRICES

NEW TYPES
Cart, & i~ 12f6
THE MOST GOMPREHENSIVE COMPETITIVE GUARANTEED w e
VALVE LIST IN THE COUNTRY MOST MULLARD, eMonths 12 Ments| ‘g4 0’0
MAZDA, COSSOR, s e
107, DISCOUNT | NEW  LOW | Sonoror® s wuis| | [Emimmo s’ [1200. £2. 0.0 £3. 5.00 .,
SPECIAL OFFER TO PRICES are new or of fully|||SCOPE, BRIMAR |{45n £210.0 £3.15.0] £5-0-0
PURCHASERS of any vuaranteed ex-Govern- FERRANTI TYPES. . . o B
SIX VALVES marked in | GUARAN= | went or ex-eqipment| | jprocessen I |15/17in.£3. 5.0 £4.10.0] crm17
black type (15% in TEED 3 e OUR OWN = MW 43/64
Mouey back Guarantee FACTORY 21 £3 15 £5 5
dozen), Post: 1 valve, MONTHS on Goods 1i returned un- in. a -o_ -1 .0 £6-0-0
6d., 2-11, 1/-. usedd within 14 days.
DF35  9/9lkM3y  7/9;SPal 2/ | | SPECIAL TEMPORARY OFFER. 44 watt AMPLIFIERS
o DF91 3/6]1:M81  8/6|SP61 26 Due to huge Bulk 8pecial Purchase Purther delivery ol these excellent
| DF96  7/3|EMR4  9/-[3U25 16/ we are oftering MW 31/74 Tubes at units to hand complete with 8F3
i3 L DFY7  8/8|EMR3  10/-|8U2130 4/8 the unrepeatable price of 28/-, MW amplifter, 20P3 output, and UUS
: 1 DH63  8/-|KN3L  16/- 36/24 ditto, 38/-. P.P. 12/6, The rectifier.  Easily converted into
3 1 DH76 5/-|EY 51 above are guaranteed for 6 months. high gain unit, uomplete with good
1H5GT 9/9|K# 8/6 ! 4 2 11| Small 79 quality, 8in. speaker in atiractive
4 3/3|6K7 5/0|128N7GT 7/9 8lEY 16| RECORDERS. “Verdik” 1 Track two tone bnkehle case easily cone
1LD3  3/6|8KIG  2/3{13bs 9/ 5/8 Collare 3 speed Transeription Deck, verted for guitars, record players,
1LN5  4/9[dK7GT 4/8)14=7 14/C 8/6 Superior  reproduction, ‘Streamlined baby alarms, mic. amplifiers, 19/
INSGT 9/9|6KsGT 8/9|19AQ5  7/8 - Portable Case. Complete with Mike. Carr. Packing, ete. 7/6. -
1R5 516|6K25  7/6|luBGG 19/- G/- Market value approx. £45. OUR
g 9/6 , 8/ 3PECIAL PRICE 20 ¢gns. ASSAULT CABLE. 1,000 yds. Covered
6/ 61- ‘:W“‘/W"s/' sSteel Telephone Wnre.
8/-{FW4/300 8/- gardening, 8/-, P.P. 4/-,
8/- 7l CO-AX, standard and low loss, da.,
6/- 8/0 12/6, 50 vds., 22/6; 100 yds., 42/6
6/8lG734 1216 Co-ax Plugs 1/3. Wall outlet boxes 3/6. | AVO MODEL 40, Universal Standard
bLoG TI3[HLAIDD test meter, limited quantity, £8.10.0.
:j :‘B‘ﬁ‘fo g;g N0 1%/ 4-SPEED RECORD PLAYERS{I
TACY 5 LIN 309 . Lateat Turntable, together wit.
HaFdz B(VE 1076 e cight Staar Calaxy dual | | 12 VOLT Blowers, ex-Gov., 19/6
gggi ;; Rwstg 75; sapphire crystal turnover pkc:lk(-up
Y o head. Am“‘"l! value (pick-up || yoLUME CONTROLS. 5K to 2 Meg:
EBCS3 d9|KLL32 8/ - L o8
B Sl/- ;9 only 19/~). £3.10.0. Carr. 3/-. trom 8/3 to 5/9 each.
BBOSL 775K 18 PORTABLE RECORD PLAYERS. Takes | ———————————————
4 BBEs0 /9 KT36 12/6 19/- | 5[ sizes Records, all speeds, smplifier, | TRANSISTOR INTERCOM. ngh o=
::g::g;z g;g lég:g Z;g E:}}j‘?o 8/" auto-changer, Garrard new “slimline” | sitivity, complete with batteri
3 A=t & iram. -tone Case. beo- i
BY1G  11/-|68L7GT 5/9|30L1 6/0|BBL2) 126 KT8l 8/6]UB4I 79 1\122‘12 ne:: 'iv;om:no All al usually £9. DISCOUNT PRICE 57.15.
574 11/-[63N7GT 4/8]30L15 EBL31 17/2 K':‘r;a g;s 33«:{ ;52 b -
574G 7/8|63Q7  5/8|s0P4 5| 1508 K75 6| UBC L ——
BZ4GT 11/-|68S%  3f6|s0rl2 76 KrWa1 5/9|UBIS0 8/~ | MIRROR GALVANOMETERS. Ever- g-B-c-/l-T-A- TUNERS
6/30L2  9/-|9USGT 10/6|30P16  6/6 KTWi2 5/9{UBENY 7/6 | Lhed and Viguoles, 45 second swing, high Famous makes complete with
6A6 4/9[6VEG  5f-|B0PLY  17/6 :E l1 %‘&l.; g% ) scusitivity, heavy gunmetal cases, with | | PC¥F80, PCC84 valves. 38 M/jo LK.
6AT 0/-|6VELET  8;-|30PL1 90 - spares, in transit case, ed. £3.10.0. i
e o) s 7o [sopL1a 13- P nnus Fantastic value 19/a
X5 P.M, SPEAKERS.

6BR7 9/8| 1oL 11/6
sBWE  7/elivc2  14/8
6BWT  5/6|10C14 8/-
6BX6  4/9|10F1 5/
8c4 3/6) 1019 10/6
605 5/6| LOF18 10/~
L6 3/9| oLl 7
609 11/-|loLb3  7/8 | 95
6CD6G 18/6|101.D1114/6|95
6CHE  7/6|LOLDLL2 8/}

Bees: !

BCCR4

i | BOCCBS
Y

3

L4h BT

S0

SO7(A)

308 B[ 1L ‘*4 Kt
POLSS 1186,
PCLSG 12/6
PEN45 8/8

PEN4G

3 ohm, top makes.
Performance guaranteed. 6fln., Bin,

8/-, bin. 7 x 4in, 11)=.

13 CHANNEL T.V.s

Table Models, Famous Makes. Abso-
jutely Complete. These seta are un-
equalled in value due to huge purchase
direct 1row source. They are untested.
and pot guaranteed to be in working
order. Carr. ete,, 15/e,

1o, £2.19.0 . £4.19.0

CONDENSERS. 25 Mixed, Electrolytic.
Many popular sizes, Value £5

Qur Price 10/=,

GET 15. G.E.C. High Power, Contact
cooled, manufacture matched pr Trans-
istor with Push-Pull loput & Outpat
I'ransformers. Knock out Price 28f=,

NEW SPEAKER CABINETS, covered
in attractive Rexine, Gold tal
tront 11/-, Or complete with 7 x 4
Speaker, 19/-, P.P. 1/6

TRANSISTOR PORTABLES. 6 +
diode lightweight, approx. b,
slightly larger than pocket set, bm
much  greater volurue, better
quality, complete battery, amaz-
ing sensitivity worth $£11. Our
price only £7.10.0.

UA20 Autochangers.
10 mixed records, Brand New. Une
repeatable, £6.18.0. Also UAl4. A
Proven Choice £7.18.0. P.P. 4/-.

Latest B.8.R,

"GARRARD" Slimline. Very htnl

F.M. TUNER KITS. Well-known make.
Comprising F.M, Tuning Head, guaran-
teed none drift.  Frequency coverage

Amnzmg value, £8.19. 0 Also avallable,
Gurrard Model 209, £8.17.6, P.P. 4/-

3//6 ris 1‘1);- R 8%-100 mefs. OABL balanced diode _R ESIST /6
9/-| 41 output, Magic Eye Tuning, Two LF.

‘:g 1‘/‘; AL Stages and discriminator, £6,9.8, 100 ! ORS I
9/- '
6 P.V.C. CONNECTING WIRE. 100 yds. | 100 CONDENSERS 10/=
5/6 30 mil: Special Price 7/8. 200 yds. 30 | Miniature Ceramic and B8ilver Mica
9/6 mil: special price, 12/8. 25ft. Coil. 1/-, | Condensers 3 pF to 5,000 p¥. LIST
8/~ 5 Coile different colours, 4/- Connecting | YALUE OVER £5
glg B flex. Prices as above.

/! L -

7/6 Yy 8/3 IVORY/GOLD ENOBS 1’ Diameter, h-ll
9/9 B 283 4/9 | TRANSISTORS.  Red apot 3/8 ea. | price 1/2, § for q/e- 14° 1/8. 5 for b=
6/6| ba: PYK3 Z66 /6 White Spot 4/6 ea. Yellow Spot 2/9 ea.
17/6| DACS2 11/-{PYBS 9/9 Z152 49 Germanium dicdes 9d, es., 8/- doz.

6 9/-| DAFYL 11/-|PZ30  9/6 TAG STRIPS, From 8 way to 12 way. | VALVE HOLDERS. B78, 8d. es., with
4/3(12K7GT 4/9 | DAF96 7-IR18  117-|Z719  4/9 | Mixed parcels of 25—3/9, The best and | Screen 8. ea. BIA, 8d. ea. with Screea
3/-{12K8 11/-|DETI9 2/9IELS1  4/-'R19  11/-1ZD132 7/9  cheapest way to buy! 8d. ea.

. 2/e 4 Ibs. 2/8. 7 Ibs. 3/6. 15 lbu. 4/- ete. No C.O.D ALL ITEMS LEsS 3% AND POST FREE IN DOZENS. LIST OF 1000 BNIPS, 64

TECHNICAL TRADING CO.

HRETAIL S8HOP

MAIL ORDER ONL

www americanradiohistorv com
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g What! A TV in a Caravan? | ““A jolly fine set but Yaxley Switches

To operate All new and unused and in first class

September, 1962
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Yourrazor
from car bat-
tery or suit-

inpu
output, which must have cost at

able for many

deserving a better case.”

This is a com-
ment which
many construc-
tors have voiced
and therefore we
now offer a De
Luxe version of
the Pocket Com-

condition

2 pole, 12 way 5/8:
3 pole, 6 way 3/6:

1 pole, 3 way 1/8
1 pole, 5 way 2/8
1pole, 9 way 3§/~
1pole. 12 way 3/3
2 pole, 4 way 2/6
2 pole, 6 way 3/8
3 pole, 3 way 2/-
3 pole, 12 way 8/6

least £10 to make, for only 17/8, plus ;
B panion, This | 4 pole, 2way 2/-; 4 pole, 3 way 3/
4/6 poat and fnsuranoe. uses a solld hide | 4 pole, 4 way 3/6: 4 pole, 5 way 4/6
N case of very |4pole 6way 5/6: 4polc,1lway10/6
The J.B. Tangential pieasant red | 4 pole. 12 way 11/6: 5 pole, 3 way 3/g

Air Conditioner

The displacement caused by the new
Tangential fan is quite amazing, but
what 1s more amazing is the almost
complete absence of nolse,

Stand the J.B. Air-Conditioner on a
window ledge near an open window,
and you can have either extraction
of bad alr. or input of clean, new alr,

may be used.
The total building cost of this
alr-conditioner is £7.10.0, but is
offered at a specially low price during
© summer months. this price
namely £6.10.0, plus 5/- carriage and
nsurance. The case is very nicely
finished in hammered enamel, and
when assembled, the unit i3 indis-
tingulshable from those selling at
2 and more.
Don’t miss this special summer
offer.

Adjustable Thermostat

Suitable for Industrial or domestic
purposes, such as controlling furnace
oven, immersion heater etc. Can also
be used as a flamestat or fire alarm.
Made by Sunvic these are approxi-

with gold let-
tering and our
Pocket Compan-
lon now has the
15 guinea look.

The most up-to-date Superhet portable of its type.
it uses a transfilter in conjunction with Philco R.F.
transistors and Mullard output transistors. Complete
building costs with plastic case £8.153. or with solid
hide case, £7.15s.

If you have already built and want to change your
case, then return the plastic case with a Postal order
for £1 or If You wish to retain the plastic case then
send 26/~, Plus 1/6 Post and Ins. for the hide case only.
AGENTS WANTED TO BUILD OUR COMPANION POR-
TABLES. SEND S.A.E. FOR FULL DETAJLS.

ROMANTICA 7

Cheaper than you can possible
make it, we offer a completely
made up transistor Pocket Super-
het. Uses all first made minia-

Price £6.19.6. Post and Ins. 3/-.

Cabinet & Pick-up
Cabinet {or battery record
player, Size approx. 9 x 11 x
5in. allows for 7 x 4in.
speaker and amplifier.
Nicely covered two tone,
Must have cost at least £2
to make. New and perfect.
=, Offered whilst stocks last

¢ 19/6, plus 4/6 post and
insurance. .
Cosmocord Pick-up
As 1llustrated with cart-
ridge and headrest. Ready,
new and perfect. Suitable

b for 45 or 33 records. Price
9/6, plus 2/6 post and {nsurance.

CLOSED CIRCUIT TV
If you feel like taking a day out we invite you to
our studio here at Eastbourne and will demon-
strate 405 and 625 systems, as well as under water
and other types of installations. We hav< equip-
ment for sale or loan, and will be glad to discuss

5 pole, 6 =ay J/=
6 pole, 2 way 2/8;
6 pole, 6 way 8/8;
6pole, 12way 17/6:
6 pole, 4 way  4/6:
8 pole, 12 way 23/8;
12pole, 5 way 18/Gs

Spole, 12way 14/8
6 pole, 3way 3/8
6pole, 11 way 16/8
8 pole. 2 way 3/8
8 pole, 6 way 11/8
12 pole, 2 way 3/6
12 way fader 3/8

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

Philco Record Player
Cabinet

de 1 a, ture parts and Is complete with
i1:.1)911 upon which way you turn {,e‘ttther %%seiwse¥5hone ‘}nld

I fi 1 attery, — c/s., sensiti-
alﬁ1 ?}?énﬁ':ﬁc :ﬁs% g'gnft.(:innsm; Ega%}éi vity 300 micro volts/M, output Two-tone, covered with high grade
and control switch, wired such that | 160 mW, ferrite slab aerfal. Size rexine, fitted with rubber feet. The
500. 1.000 or 2,000 watts of heating | abpproximately 41 x 24 x 1iin, [ront is particularly nice being made

ot tygan with a horizontal goid bar.
Slze approximately 14iin. wide, 8}in.
deep, 16iin. long. Will take BSR or
similar record plaver or tape deck
and amplifier. Must have cost at
least £3 each, our special snip price
35/- each, carrlage and insurance 6/6.

“Coolerstat”

Works in reverse tof:
normgl—for switching
fans, freezers, alr con- -
ditloning etc. By fam- §
ous Pullin Company, §::
One of the best avail- }
able. For controlling §
room temperature be- §:
tween 30°-50°F, Switch
15 amps, Regular price
over £3, we offer stan-
dard model at 22s., 6d. i
or with Neon onfoff indicator at
27s. 6. Donot miss this unrepeatable
bargai

n.

2 mately 17° long and adjustable over any proposals which you may have. You will be
& a range 0 to 550 F. The contacts are interested to note that a transistorised camera for P Unit
3 rated at 15 amps., 230 volts, and the working direct into a domestic TV recelver can ower ni

PROSRRRRDDDDR D

SODHDD

T
JB1. All wave mi
J

adjustment spindle, which comes to
the W?. can be fitted with a flexible
drive for remote control or just a
polnter knob for local control. Listed
at £3 or £4 each, these are offered at
only 12/8 plus 2/6 postage and in-

surance,

Introducing the J.B. Range
of Transistors
Ty these, yvou will be very pleased——

xer e o
B3, Yf\pl:f:;l?,%? ete.) .. /8 fication. It uses trans- BUIldlng A Scope ?
* (replaces OC44 etc.) .. a/g | flters instead of LF. S -

B4. A.F. Driver
(replaces OC81D ete,)
B6. Output matched pair

J

. Bl-
J
Bpeclal offer set of s{x matched
)

now be purchased for little more than the cost of
a good photo camera,

The ‘Good Companion’
Mk.l1 using
Transfilters '

In the ‘de-luxe’ cabinet
as 1llustrated it costs
£10.19.8 to build—but
what a set!

Scan these pages: you
will find nothing to
compare with its speci~

transformers, has varie
able feedback as well as
all the usual features. A,V.C., Push-pull output, Fer-
rite Aerlal, Slosw Motion Tuning, etc. etc.. and is a very

A useful source of D.C. for experi-
menting, energising instruments,
elecnropiatlng. reactivating batteries
etc. This power unit can be made in a
few hours and due to the availability
of the rectifier valve at a very low
price. we can supply the complete kit
of parts with ABC instructlons, fits
into any box for 9s. 6d. plus 1s. post
and insurance,

(replaces OC81 etc.) ;343 | powerful Medium & Long Weve set, conservatively 7
for superhet, 25/- rated at 750 mW. Every component used 18 by a famous P
Decial offer set of four matched ?akexﬁs?fh;sﬁ?erltcan Ii’htilco h:I]ADkT R.Fﬁtrgtrlnsls- =
ors—Mullar . transistors—Jackson Brother’s
for Amplifier (1 watt) 17 tuning  condensers—Rola-Celestlon loudspeaker— | 3ln. oscilloscope tube. American

Transistor Components
Send S.A.E. for our new price
list, just printed.

Dubfller—T,C.C.—Morganite resistors and controls.
Also full after sales service available.

You will definitely be doing the right thing if you
buy a Good Companion,

@Eﬁﬁ@ﬂ@ﬁﬁﬁ@ﬂ@ﬂﬁﬂ@ﬁﬁ@ﬁﬁ@ﬁﬂ@ﬂ@ﬁﬁ@ﬁ@@@ﬂ@ﬂﬁ@ﬁ@@ﬁﬂﬂ@ﬁ
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made type No. 3FP7, 6.3 v, 0.6 amp.
heater, electrostatic defiection, brand
new and guaranteed with circult
dlagram of scope. 15/~ each, plus 2/6

post and insurance,
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Last of these ,
Brayhead |
=

Turret Tuner {7, 7+
Complete with 5

Band 1 and
Band 3 coils.
New but re-
moved  {rom
unused equip-
ment. Less
valves 15/- each or with valves 25/
each. Post 2/6 (Knobs 3/6 extra).

Fishing Rod
from Dinghy
Mast
Tubular aluminium
not senarateé sec-
tigns, extends like
telescope from 15ins.

to 9ft. 8/6 each.

Transfilters

These ceramic devices save
aliznment problems and 1mprove
performance. Use instead of I.F.
transformer. Complete with
circuit, 8/6 each.

Miniature

Microphone 5
American made. Dv- ‘(:_.
namic type, real bar- =
gain at 2/6, plus ud.
postage.

Blueprint Receiver

The International SW2
All components to malke up this
receiver as described in the April
issue are avallable. Price 39/6,
plus 2/6 postage and insurance.
Note this price does not include
cabinet, baking tin or headphone.

A.C./D.C. Multimeter Kit
Ranges: D.C. volts

0-5, 0-50, 0-10
0-500, 0-1,000 A.

0-50,000 with Inter-
nal batterles.
0-500,000 with ex-
ternal batteries
Measures A.C./D.C.
volts. D.C. current
and ohms. All the
essential parts
including metal case, 2in. moving
coll meter, selected resistors, wire
for shunts, range selector, switches,
calibrated scale and full instructions.
Price 24/8, plus 2/6 post and insurance.

Transistor Set Cabinets

Very modern cream cabinet, size 5t X
3 x 11in. with chrome handle, tuning
knob and scale. Price 7/6, plus 1/6
postage and packing,

Special auotations for quantities.

PRACTICAL  WIRELESS 363

MULTI-METER BARGAINS !

MODEL 200H (lllus. on right). 20,000 ohms per volt, 20
ranges comprising A.C. volts, 5 ranges up to 1,000V D.C. volts,
6 ranges up to 2.5KV, C.C. current, 3 ranges up to 26 ohms,
resistance, 2 ranges up to 6 meg. capacity 2 ranges up to o.1,
decibels —20 to +22. Scale cornerwise to the equivalent of
4 in. movement is a pocket size instrument measuring 4% X
34 x lin. Complete with test prods, battery and operating
instructions, price £6.19.6, post free.

MODEL EPIOK. Similar in size and appearance to 200H
except that this is 10,000 ohms per volt and maximum D.C.
volts 1,200 instead of 2.5K, also no capacity range. Price
£5.19.6. Post free.

ALL METERS BRAND
NEW AND FULLY i,
GUARANTEED ol

MODEL TP5S. (lllus. on left). 20,000 ohms per volt, D.C.
volts, 5 ranges up to 1,000 A.C. volts, 5 ranges up to 1,000
resistance, 2 ranges up to 10 meg., capacity 2 ranges up to
0.1 decibels —20 to +26. One switch control really bgautn(u_lly
made precision instrument, size only 34 x 5§ x |3in., price
only £5.19.6. Post free.

MODEL TP10. Similar in size and appearance to TPSS, but
sensitivity 2,000 ohms per volt, price £3.19.6. Post free.
MODEL Ul. A robust instrument of 1,000 ohms per volt
sensitivity. A.C./D.C. volts up to 1,000 D.C. current up o
500, resistance up to 200K, size 54 % 34 x Z%Ins._complete with
test prods, single switch control, large easily read scale,
price only £2.19.6. Post free.

Building An Amplifier? Making An Extension

Herc 1s a buy for Speaker?
you! Modulator
Unit Type 20. Con-
tains parts ideal
for building a large
output amplifier
and already set out
in metal . To
name a (cwi—
Tour hizn output
valves Type KT44. Only needs
Driver valve Type fabric on
H41. Iron cored | front. Size 16 x 16 x 14in, deep, Could
choke fo up to 200 | be cut through middle to make two
milli-amps.. stereo cabinets. Bargaln at only §/6,
Dozens of wire | plus 4/6 post.

wound and carbon = =
Tesistors,paperand | Parcel of Electric Switches

The cablnet
illustrated.
although in-
tended for
T.V. makes
ideal exten-
sion speaker

mica condensers. .
Terminals and tag panels, etc. etc. and Switch .Ph-'gs
Three other items of interest tu everybody and well | All bakelite types, suitable for nor-
worth the price asked for the unit are :'— mal housewiring. Parcel comprises,

1. Transformer Reference 1K/143. This can act 6 oblong 1 way 5 amp, 4 oblong 2way b
as auto transformer to convert 230 to 110 or 230 [ amp, two 5 amp 3 pin switch socket.
to 460, and also as a Alament transformer 230 to | Value easily 25/-, yours for 10f«, plus

3 fi.a or 230 to %2.6 voltsl. ™ 2/6 postage etc.
. Miniature Circuit Breaker. For breaking 10 a
amps A.C. reset, by pushing knob, £ 1| Parcel of Mica Condensers

3. Steel Case. With heavy gauge chassis, already | 50 all very useful valves. Total list
_cut out and fitted valve holders etc. price over £5 and yours for 5/ plus
Price for complete unit is 19s. 6d., carriage 5/-. 1{8 post.

Portable Tape Recorder for only
T , £6.19.6

You’ll be reaily thril-
led at its perlormance.
Superior to many sei-
ling at £12 to £15. Sup-
plied as sub-assemblies
which go together in .
about an hour. Three | Lens system for direct TV

transistor amplifier B N f . .
with centre switeh- Infra-Red Binoculars

—— torward-stop-rewind | See in the dark for night hunting ete.
=2 with microphone input You get 2 complete optical systems
record play-volume control ete, Complete in most (could be used for T.V. camera) and 2
modern carrying case in two-tone and with microphone | casein ceils, Part of the Tabby
reel of tape anc spare reel. Nothing else to buy. Do equipment. Unused, believed in good
not miss this bargain! Only £6.19s. 64., plus I'ost & | order, but no guarantee at this silly
Ins. 5/- vrice of £2.17.8. plus 10/- carriage,
e

9333333333339333933933339339333999399993%

o

ELECTRONIC PRECISION EQUIPMENT LTD.

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road,

Eastbourne, marked Department 7. Callers may use any one of the Companies below. 3Ubn ,1511[[
288 L.ondon Road, 29 Stroud Green Rd,, 520 High Street North 42-46 Windmill ITill 246 Nigh Street,

Croydon. Finsbsury Park. N.4. Manor I'ark, E.12 |{llisli£. Middx. Harlesden, N.\W.10.
Phone: CRO 8558 Phone: ARChway 1049 Phone: ILFord 1011 ' Phsne: RUIslip 5780 Phone:ELGar 4444

Half day Wednesday alf day Thursday Half day Tharsday Half day Wednesday Half day Thursday

Half d
393999939939399GGGGBGGGGGGGGG"Eh99999999GE\G999Gﬁﬁﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬁﬂﬂﬂﬂm
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— — NEW! NEW!
“ s
ARSI BTVl B%y M component | The “COURTESAN
‘ SPECIALISTS Our New 3 :
transistor w
18 TOTTENHAM COURT ROAD, W.I  MUSeum 5929/0095 | trans!
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 | di0de
19 CAMBERWELL CHURCH STREET, S.E.S RODney 2875 | pocket
All post orders etc, to 162 HOLLOWAY ROAD, LONDON, N.7 ‘:&;“;::l
U NEW! eqper® The “CRUSADER”  |aniions
NEW! NEW! «air king» Wave
N Ty T PR S %
o 3 oy S
To bulld yourself, ‘with printed cir | four tran- zgg;’ggﬁ@ﬂ;;gﬁl}n“gdeﬂfggl Feuliied.
cult chassls for rellability and sim- | sistor plus X Firat grade Mullard tlx)‘msist:ors
plicity in construction. May be used | giode port- x¢ Rl tuning. -
as Car Radio, with full MEDIUM wWaVe | gpie gt * Yolume control with on/off switch,
and LONG wave coverage. big set % Easy assembly on pre-tagged circult board.
Look at these reatures! quality! ¥ Attractive. red polystyrone capinet mes
- sures 54 x 3} x 1§", chrome handle, attrac-
Y% Full tive gold and black dial.
Medium % Luxembourg, Hilversum, etc., guaranteed
Wave | in reception areas.
oo ONLY @3/~ Pus2eP. & P.
All parts avallable separately, itemised parts
* gfe!?;ly usta.nd!ilgiass:mblylgstruo 0ns1/6, post free.
self con-
fainecs The SMALLEST TRANSISTOR AMPLIFIER

r 500 milliwatt output to high flux
X SHn. high fAdelity loudspeaker,
8ix selected Mullard Transistors
latest super sensitive circuit, plus
um diode. % Ci t 8
only 9 x 3t x 6iln, (high), % Attrac-
tive three tone cabinet, Black, Dark
re{. and Sllver Grey, with gilt
oontrol knobs and all gilt fittings,
Coax socket for car aerial, % Brand
6w guaranteed components. % Push
pull output. % Automatic volume
ocontrol. % Long life battery,
Super sensitive internal ferrite ro
a0 % Nothing moro to bay.
gabinotlinccil“u;lied. "
n ve price for
i cooinsits, £7:19.6
us P, s 4f=.
Allgnment service avallable, Full
assembly details and individually
priced lpa.l-t.s lst, all of which are
available separately, price 1/8, post

The “HIGHWAYMAN"

At last a quality Car Radlo to build
yourself, at an economical price.
Look at these features:—

% Attractive styling. % Push-pull
ontput. % 3 latest Mullard transistors
plus valves type EBF B3 and ECH 83,
% No Buzz., High Output and sensi-
tivity. < Printed circuit (ncwest
type). 7° x 4° Hjih flux p.m. speaker.
% Medium and Long Waves. % Puch
Buttons for fingertip control. % Ex-
tremely low Battery consumption
(less t,hand:amp). % Easy to fit any
make car (Positive earth only). %.12
volt operation. % Compact size
measures only 7 x 7° x 2" deep. 5 Easy
assembly, supplied ;—nth at and

drive already mounted.

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

£10.19.6 pius +-p. & P,
Parts list and comprehensive
instruotion booklet 2/6, post free,

(Deducted from cost If complets
parcel purchased later.,

% Five inch P.M, Speaker. ¥ Genuine high
grade Mullard or Ediswan Transistors. % New
components throughout. # Attractive two-
tone blue/grey Vynlde-covered cabinet size
8 x 5¢ x 34in. with adjustable carrying handle.
% Eyeletted chassis simplifies constraction.
% Longer life with larger size PP7 battery.

S];’ECIAL FEATURES!

SUPP, WITH JAOK BOCKET FOR

DIRECT CONNECTION TO CRYSTAL MIC-

ROPHONE FOR USE AS BABY M

WITHOUT ANY MODIFICATION! ALSO
IRECT CONNECTION

PICK-UP FOR USE AS A GRAMOPHONE

U. T
WITH RECESSED SOCKET FOR DIRECT
CONNECTION TO CAR AERIAL!

All required ccmponents inoluding full in.

structions, solder, battery, eto. at special

inclusive price of ONLY 95[. Pus:i‘_

Allparts avaxlahlous;sarately P, 5

{%mtse‘d Hat full assembly instructions
post free.

NEW IMPORT! Large quantity shipments
enable us to offer keenest meter value yet!
20,000 ohms ?er volt

MODEL IT1-3, Volt-ohm-Milljameter
(Simtlar to Mode! 200H originally advertised)

A fuily guaranteed pocket size meter (actual
size: 4" x 31" x 1) fe edge pointer, top

?llllﬁ.uty su; 1plied complete with test paosd'is‘ and
operating ) P
instructions, ONLYS £5-5-0 FREE

ALSO AVAILABLE! MODEL TEI"
Identical In appearance and size with rotary
type switch but 10,000 g/v. Ranges: D.C.
age: 0-8-30-120-800-1200 volts (10,000 ohms
per volt). A.C. voltage: 120-800-1200 volts
10,000 o r volt). D.O. Current: 0-120
microamp, . __Reslatance: 0-30k,
0-3 Meg. (150 ohm and 15k at co%}:)re scale).
Al

(€
Clgaclnance: 50 pF to0 0.01 mfd., 0.001 mfd.
0.15 mfd. Decibels: —20 to +63 dB in 5 ranges.
onLy 89/6 EQST
Optional Extra
Attractive carrylng oase suitable for either
trade enquiries

meter, 13/6 only. (Bonafide
invited.) Leaflet available,

Size oniy 2 x 1° x §" high. Three transistor,
printed circult, 125 milllwatts output. From
100-25,000 cycles, + 1.5 dB. Will operate from
4.5 v. £0 9.0 v. Output to any speaker 35 ohm
to80 ohm. Complete with free leaflet showing
varlety of uses, Radiogram amplifier, baby

intercomm, door answering device,
eta. Prioe Only 45/~ post free.

INEXPENSIVE TEST GEAR

Two Ideal Pocket Instruments for
ateur or Student

MODELTI11
Size only 3t
x 28 x 1}
Meter Size
“X1g°F
Senaitivity
2856 miocro-
amps ~—-1000 ¥
ohmas per
volt AC/DC
DC Current
1.25, 250 mA.

DC and
volts 10, 50,
v,

Reaistance
50 ohms—100 K Battery 1.5 v-Ul2, Complete
with test prods, battery and full instructions.

Outstanding Value at 57 /6 pius 26 P. & P.

MODEL TK.50
Size 5% x 34" x 14"
per volt AC/DC,
rent 1-250 mA DC and AC
volts, 10, 260-500 and 1000 v,
Resistance 0-10K, 0-100K.
Complete with test prods.
battery and full instruc-
tions. Outstanding buy at

63 /= PlusaeP.&P.

ALSO AVAILABLE:
MODEL 500. 30,000 0,p,v.
£8.18.6, 10% Deposit H.P,!

“FAMILY FOUR';' "
Our supersensitive T.R.F. Receiver for home
construction. Covers Long and Medium Wave-
bands, is houged in
very smart plastic
table cabinet In
Brown or Black,
3valve pluscontart
aooled rectifier.
For A,C,
200/250 v,

Ll St

assembly

hensive
instructions provi-

ded, including

practical and theoretical dlagrams, which are
easy to follow and will enable you to complete
this receiver which will be the envy of your

friends, ALL NECESSARY COMPONENTS
ARE BEING OFFERED FOR LIMITED
PERIOD ONLY at the REMARKABLE PRICE
of ONLY 79/6, plus 2/6 P. & P. Instruction book

avallable separately If you wish to study
before purchase at 1/6 post free.

www americanradiohistorv com
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Technical
Training

i Radho,
Television
and
Electronics
Engineering
with

PRACTICAL WIRELESS

The decision is YOURs. To be a
success in your chosen career; to
qualify for the highest paid job . ..
to control & profitable business of
your own. ICS home-study courses
pur your plans on a practical
basis; teach vou theory and practice;
give you the knowledge and experience
to take you, &t your own pace, to the
top.

Choose the RIGHT course:

RADIO & TELEVISION ENGINEERING
INDUSTRIAL TELEVISION

RADIO & TELEVISION SERVICING
RADIO SERVICE AND SALES

VHF/FM ENGINEERING BLECTRONIC
COMPUTERS & PROGRAMMING

1Cs provides thorough coaching
for professional examinations:

Brit. 1.R.E., City and Guilds Tele-
communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);
C. & G. Radio Amateurs.

THERE ARE 16S COURSES 1O
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER,
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1cs Prospectus listing examinations
and 1cs technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects.

365

LEARN AS YOU BUILD

Practical Radio Courses :

Gain a sound up-to-professional=
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and 5-valve
superhet radio receiver, Signal
Generator and High-quality Multi-
meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1cs Practical Radio courses open a
new world to the keen Radio

amateur.

Other 1 CS courses include:
MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE &

WOODWORKING.
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . .

P sam fam GEN GEm wee G0N GEm M G0 M AMS MM G0 GME Sam Sam MM Gy SMm mD S S G0 M ey

INTERNATIONAL CORRESPONDENCE SCHOOLS |

(DEPT. 170) INTERTEXT HOUSE, PARKGATE RD., LONDON, SWi1

www americanradiohistorv com
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BENTLEY ACOUSTIC CORP. LTD.

33 CHALCOT ROAD, CHALK FARM, LONDON, N.W.i
o Telephone PRImrose 9090
AW KWARD SPOT? Express postal service. All orders despatched same day as recelved, Immediate

MINIATURE COM PONEN TS ? despateh of C.0.D. orders if telephoned before 3.30 p.m.

0A2 1,/0 THT 8/-] B180K 34/8| rz40 7/-1 U3oL 2278
0B2  17/8| 787 9/8! EA50  2/-| EZ4l -] U2 144-
0Z4 8/-| 7V7 8/G| EA76  8/6| EZ80 -1 U339 182
1A5 68/-| 7Y4 7/6| EABCBO 9/-| EZ81 -] Ud04
1A7GT 12/-| 9BWG 14/11| EAF42 9/-| GZ30 8/-| U801 9,
1C5 12/8 10C1  13/-| EB34  2/6| G432 10/-| U4020 18/2
1D6 10/8| 10C2 25/11( EB41  8/6| GZ34 1 UABCS80 9)-

7 4/-

a 166 17/6| 10FL 25/11| EBS1 4/-| HN30923/11} UAk42 978

NEw 15 A ' 1H5GT 10/8| 10LD1115/7{ EBC3 23/10| HVE2 20/-| UB41 12/-
ka 1L4 3/8| LOP13 15/-) EBC33 5/-| K C 10/-| UBC4l 8/8

1LD3 8/-1 10PL4 18/0| EBC4L 8/6 KT36 29/1| UBCS1 11/-

Soldering is easier with the

at all goods advertised arc brand new,

- 1LNS 5/-1 124C6 14/11| EBC81 8- KT4l 23/10{ UBF50 8/-
- INSGT 10/8] 124D616/10 EBF80 9/-| KT44 12/6| UBF89 9/6
; ] 1IR3 6/6| 12ae6 13/7| EBF83 13/7( K61 1%/6] UCCss 14/3
184 9- an7 8| EBr8y 9/8| KT6s  7/-| UCCBs 8/-| 5 4
185 8/-1 12AH8 12/8] EC52 5/6| KT64 15L/-] UCF30 16/2 S
IT4  3/6) 1uATG 7/6| BC34  @)-| KT8R a3/6| UCHz o/6] S
U5 6/-| 12aT7 ¢/-] EC70 12/8| KTW61 6/8] UCH81 u/6] = ©
dad O] 12AU7 6/6| HCBL 27/8| KTWo2 7/8| UCLS2 11/6| S %
3A3  10/8 12aX7 /8| ECOZ 13/-| KTW63 6/C| UCLS3 18/8| = E
387 12/8 1aBa¢  8/-| ECUS423/11| KTZ63 7/6| UF41 g.| S 5
8D6 5| 121Es 9)-| BCCS> 8/6| Lu3 @/ UF4z 12/6] 23
301 %8| 13K5 13/6 ECC40 17/0| MHLD612/6| UFso 10/6| © &
3Q3GT %s 194Q5 10/6] ECC81 g//a YUL/i 8- Ukss  or-) ¥
n : 331 l 2| ECCB2 N3i 0 22/8| UKSE 13/6) 3
ldeal for transistorised and printed ‘ avs el WBU A0 woces ve| N78  sars| Uray op| &
circuitry, SRAGY 17/8| J0my or7i1| BCCSS  9/-1 N108 23/10( UL41 10/8| .
. . SUG 8/6 5011 o517 | BCOBS 8/G| N308 20/1| UL4s 28/11) 3
tIn. diam. bit In % In. dlam. stem will 10/-1 Jo0y g5/11| EOUS8 18/- sag Loj| ULis 148 o
reach i 5 ECP'30 10/81 P61 '3/8| ULss  g/8] S
ach normally inaccessible connections 19/6] 203 252733 10/6] PCC8s 8| UME 18] E

and components.
Just the right amount of heat. Melts resin-
cored solder within 14 minutes from cold.

| 20P5  22/8 10/5| PCC85  9/8| UM34 16/1¢C
10/8] 25716 1176 22/8| POCSS 18/-| UMB0 14/11
9/~ 78U 19/5 POC8®  9/-| UYIN 18/2
, I'CF80 8/-| Uyul 1672

L. We do not sell second--hand goo.18 or manuf:

q
3
| 28D PCF82 10 val ool &
Spare parts easily replaceable—veadily %; el PCF8s w;? Uves N
30F5  8/- i-| 2
obtainable. 21— 30FL1 10/- ;’g{gg {g;- veiB 22/8f €
Designedandmade bythe team responsible a8l oL, B PCL83 10/6| Vhioe sy £
for the highly successful 25-watt Solon. u8| sors 15 Varis 10| YRG0 /8| 2
= 200-220V or 220-240V. 19/ S0R12 a8 PCL86 1g/2| Wwio, 58 2
76| SOPLL 1076 PESA+ 2o W107 82| Z
LIST PRICE 23/4d Obtainable from your [T A YENIs 70 VT 8| O
usual electrical stockist, or electrical ¥l sswa e SVt AR A S - 53
counter of your hardware store. 15/-| 3874GT 6/- PLIB 25/11| X719 - 22/8| £ U
12/6 3046GT 9f- PL81 10/6 X109 1t/10 23
18/g| 90Cs PL82 78| Y63 | 87
S0LGGT16/-| |, > o - ER
8/8 : PL83 9| z68  1%/6| %3
b e W N i
/- *M8Y 16/10 3
AN : PRODUCT g/g| S04V g’é/e PX4 " 10/6] Transistors .g._,
8/8( 30U /- /-| PYU2 13/8] and diodes | &3
13/ S0C@ g;ﬁg 36 PY#80  7/8/ 0a70 3/ &
For further delalls, write to the local AEl Stock 22;: 15082 18/~ y :‘\‘(”;5 %//‘_H o 3; F E4
Depot, or to: 25/1/1 S0 PYE) 8o 0ABl 3| § §
KA Py 3/-| UASG  q/-
Associated Electrical ujg| s A Lajo| brso 1005 oxal | 38
2 5 Ri - VAYE 518 3
Industries Limlted 1276 w1y R13 1| 0ade o78 £
A R 5 i - i 131
Distribution Equipment Sales Dept Vil e e E APQL il SdaLL Lo/ S
145 Charing Cross Rd. Yol Gvm R el o) Shea el ooy geil 0 F
- - 3 816 Oce2 234~ & 3
London WC2 6J7GT 10/6| DAC32 8U25 22| oc:  8)-| = 3
5/-| DAFGL P4l 9/-] 0C28 25/ o 2
74T 8)- Dar9s TY86Y 13/-| OC35  18/-| £ 3
8GT 10/6] DD4L  13/7 Ulu/l4 8/6| OC35 21/8] ==
6/6] DF33  10/6 Uts  10/-1 0C4L /- 33
19/5| DFG6 Ule - 4g/8| 004 or3| 23
22/8| DroL Uzl 8/-| OU45 9/-| &
8/-| DIFOS 24 29/11 0C6s 29/6{ ¥ 3
6L7GT 7/8] DF97 U25  17/6| 0066  26/-1 4 S
13/-| D63 U6 0/-| OC70 68/C) 53
6LD20 15/7| DK32 12/- Ul dl/¢| o7l 6/8| 3 =
6pu8 26/11| DK9l 6/6| EL&2125/11) U33 25/11| 0C72  §/-
007G~ 6/8| DKoz  o/-| ELS22 19/6| U35 25/11( 0C73 18)-| 3
8Q7GT 11/-| DK394 8/6] EM34 Us?  25/11| 0C73 8- 3
6R7G 10/-| DL33 9/8! EM71 28/10( U4s 13/6| OC76 - 3
6UbG  7/6| DLE6 17/6| EM80  9/-| Us0 /6| OC78 8/ 5
6G 7/-| DL68 15/-| EMSL /8| Us2  6/6| oCBL  8).| F
6V6GTG 8/6| DL72 15/-| EM8: 10/6 Usa  19/5] o0Csz 10/-| &
6X4  5/-{ DL92  7/-| EMB3 18/10) U76 6/-| OC83 6| =
6X5GT 6/-| DLO4 7/6| EN31 53/-] Ulsl 18/2| oosd 86| =
G6/30L2 10/-| DL86  8/8| EY5L 9/-| U201 16/2| oC170 s9/8| 2
iB7 8/8| DM70 /8] EY8S 16/2| U251 14/-| 0C171 10/8) &
705 8/-| E8OF 30/-| EYs1 14/-| U281 18/5| OCP7L 29/6| O
7C8 _ 8/-| E83F 30/-| Evse - /-l vasz 29/l viime “as3

METAL RECTIFIERS, DRMI1B 13/-. DRM2DB and DRM3B 15/6. LW7 21/-,
RMO 7/11, RM1 5/3. RM?2 7/8. RM3 7/9. RM4 14/-. RMbd 19/6. 11486 17/6.
14A97 25/, 14A100 27/-, 14A124 28/-, 14A163 38/, 14B130 35/-. 14B261 11/6.
FC10117/6. 186RC.1.1.16.1 8/8, FC3121/-. 16RD 2.2.5.112/.. 16RE.2.1.8.1 §/6.
16RA.1.1.8.1 4/6. 18RA.1.28.1 1./-, FCL18 6/8. FCizd4 15/~ LW15 28/-.
ELECTROLYTICS. Can types: 82 x 32/430 v. 5/9. 50 x 50/350 v. 7/-, 64 x 120/
350 v. 8/3. 60 x 230/275 v. 9/6, 100 x 400/275 v. 12/6. 100/275 v, 3f-. 2007275 v.
4/-. 100 x 200/276 v. 9/6. Tubular types: 8/450 v. 1/9. _6/450 v. 2/9. 832/450 v,
8/8. 8 x 8/450 v. 3/- 16 x 18/450 v. 4/-. 32 x 32/350 v. 4/-. 8 x 16/450 . 3/9,
Poatfpacking charges 6d. per item except where stated. Orders over £3 post
free. C.0.D. 2/6 extra. 8hop hours 8.30-5.30. Bats. 1 p.n. Any parcels
insured agalnst damage in transit for only 6d. extra.
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STERN'S MULLARD DESIGNS

Designed by MULLARD—presented by STEN’Ss strictly to specification

MULLARD “5-10” MAIN AMPLIFIER

For use with the MULLARD 2-valve pre-amplifier with
which undistorted power output of up to 10 watts is ob-
tained. We supply SPECIFIED COMPONLENTS AND NEW
MULLAKRID VALVES, including PARMEKO 1 AINS
TRANSFORMER and choice of the latest Ultra-Linear
PARMEKO or the PARTRIDGI: Output Transformer.

COMPLETE KIT OF PARTS £10 0 0
o0

(PARMEKO Output Trans.).
Alternatively we supply £11 10 o INCORPORATING PARTRIDGE ouTPUT
ASSEMBLED and TESTED. . WU FRANSFORMER, £06.0 EXTRA.

MULLARD’S PREAMPLIFIER
TONE CONTROL UNIT

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

RICE COMPLETE £6.6,0  sssembLep anp TesTep £8:0.0

KIT OF PARTS

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

THE MULLARD “510/RC’ AMPLIFIER

The popular and very successful complete ‘‘5-10" incorporating Con-
trol Unit providing up to 10 watts high quality reproduction. nlv
Specified Components and new MULLARD VALY

e —

are
supplied including PARMEKO MAINS TRANSFORMER>S
and choice of the latest PARMEKO or PARTRIDGE
ULTRA-Linear Output Transformers.

KIT OF OR ASSEMBLED

PARTS £1 1 -1 0.0 and TESTED £1 3-1 0.0
H.P. Dep. £2.6.0, 12 months at 17/0, Dep. £2.14.0 12 months 2t 19/10
ABOVE incorporating PARTRIDGE OUTPUT TRANS, £1.6-Q_(-2(LIE

THE MULLARD “33/RC”

THE IDEAL AMPLIFIER FOR A SMALL NIGH QUALITY

INSTALLATION PROVIDING LEXCELLENT REPRODUC-
TION OF UP TO 3 WATTS QUTPL

367,
PRICE REDUCTIONS

(a) The KIT OF PARTS to build both

the *5-10" Main Amplifier and the

g\glve PR;E:;-?I\&IP %Oll\lzTROL UNIT
.P. Dep. .7.0 an

months at £1,2.8.cee0eo.ns, £1 5'1 5'0

(b) The ‘5-10" and the 2-stage PRE-

ﬁl\}g}’ Dboth &SlséilngLngmand TESTED
.P. Dep. £3.16.0 an

months at £1,7.8.00ec00ses £1 8'1 8'0

With Partridge Ofput Transformer

£1.6.0 extra.

RECORD PLAYERS

The Latest Models are in stoek
many at reduced prices.

Send S.A.IL. For [lustrated Leaflet.
E}’l‘%l"l}'l;‘v dgAl(R:mD “AUTO-
SLIL -spee utochanger

with Crystal Pick-up .... £8'10-0
COLLARO “JUNIOR” 4-SPELED
SINGLE RECORD PLAY- £3 15 o
ER with_separate Crystal olCDo
Pick-up Carriage and Insurance 5/-
Above Pick-up separately for £1.8.6.
The NEW COLLARO C60 4-speed
Autochanger 1é1}x{1_1&p‘fv1t‘13 £7.1 9-6

Studio “0” P
ingle Record

The E.M.L. 4-speed
Player with Crystal Pick- £6.9.6
A 4-speed

£7.10.0

the R.S.R.

u
B.S.R. MODEL UAIl4.
mixer Autochanger with
Crystal Pick-uD ..eeeeeees
A}millable Piincl?rporatling
STEREO ck-up, plays
L.P. and 78 Records. £8'1 3-1 0
GARRPARD ﬁ\thDlﬁ{, h'l‘A/)lli.lI 4
speed Player ted hig
output Crystal Pick-up..” £8'1 0'0
GARRARD MODEL RC210. Auto-
changer 4-speeds. High 9 10 o
output. Crystal Pick-up... AU\
Carriage and Insurance on each above
5/~ extra.

SPECIAL CASH OFFER

COMPLETE SSEMBLED
COMPLETE KIT £7.10.0 J5a 43
plus (/6 carriage and insurance)

=

d
CATION including Mullard valves
and a ARMLEKO OUTPUT
TRANSFORMER.

STERN’S INTER-COMM

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

PRICES . . . MASTER UNIT

and ONE EXTENSION

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.8.0
Consists of a MASTER UNIT. size only 8! x 5t x 6in. and ONE EX-
TENSION (a second extension may be added to any time). The
Master Unit incorporates switching and power supply and with the
chassis completely isolated from the mains is operated in absolute
safety. Cases covered in quality leatherette,

A BULK PURCHASE OF MARCONIPHONE
TAPE RECORDING EQUIPMENT ENABLES
US TO OFFER THE MODEL MTR/I

£26.0.0

PORTABLE TAPE RECORDER  [OR

(Carr. & Ins. 10/- extra)

Deposit £5.4.0, 12 months of £1.18.2.
The lizt price of the MTR/1 is £44.2.0,
It is a 3-Speed Twin Track Recorder
incorporating the latest Collaro
“Studio’" Tape Deck and operates at
11, 31 and T}n./sec. Speeds. It incor-
porates & “Pause” Control, a safety
interlock device which ensures that a
recorded tape cannot be accidentally
erased and a low level output socket
so that the output may be fed into an
cxternal high fidelity amplifier for
monitoring purposes or for high
guality reproduction on playback.

and TESTED
H.P. Terms: Debusit 2.0.0
8 months at £1.0.0. Complete to yULLARD’s SPECIF L

£8.19.6
This very attractive
PORTABLE AM-
PLIFIER CASE
together with a goud quality GIRAM AMP-
ﬂ)ﬂ}il{sgd a matched P.M, SPEAKER
or LY (Plus 7/6 Carr,
£8.7.6 2
The Amplifier consists of a 2-stage de-
sign incorporating 3 modern B.V.A.
valves and has separate BASS and
TREBLE CONTROLS,
The Portable Case will also accommo=
date almost any make of Autochanger
and is attractively finished in Mushroom Grey Rexine.

WE ALSO SUPPLY SEPARATELY— £4.9.6
(a) The 2-stage (plus Rectifier) AMPLIFIER gl
(b) The PORTABLE CARRYING CASE £3.17.6

Carriage and Insurance 4/- extra,

UNIT

() 6tin. PN, SPEAKER 18/9.
MULLARD FOUR CHANNEL MIXER

Self powered with Cathode i $
follower output, _ Incorporates
Two inputs for MICROPHONES
One for CRYSTAL PICK-UP and
a fourth for RADIO or TAPE

Complete Kit of Parts £8.8.

Assembled and Tested 0.0.0
TERMS: Deposit £2 and 12 months at 15/-.

MODEL LL. one microphone Input matched for moving coil or

Ribbon Mike. £1,17.0 extra.

The
TOH

TRANSISTOR BATTERY
OPERATED INTERCOM

89/6 r.ar.4-

Including PP3 battery and
<5 yards lead with plugs.
A completely Portable
Intercom with 101 uses
being ideally suitable for
the office or even as a Baby Alarm, since
heing battery operated, it is completely
cpfe. Two-way calling system and volume
on/off switch, the units are housed in attrac-
tive plastic cabinets (black/white) with chrome
etands, it is extremely economical operating on
one 9-volt batterv, replacement price being 2/6

TN ] s 111§ il NDL

PHONIC
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® BRENELL Mk.V TAPE DEC
incorporating similar }~TRACK MINI-
FLUX TAPE HEADS,
PUSH-PULL OSCILLATOR
CIRCUIT

® 4-SPEED EQUALISATION

® FERROXCUBE OSCILLA’I’OR
TRANSFORME!

[ ] SENSI’I’IVb METER FOR
L 4

o

SIGNAL LE

SEPARATE GAIN CON’I’ROLS
IN EACH CHANNE.

MULLARD VALVLS
INCORPORATED

THE “STP-1” PREAMPLIFIER is offered

WITH TAPE DECKS AS FOLLOWS:

. 4-TRACK MOD
® BRENLLLI‘)e]goks nV£1380, 12 monnhs at £4.185, 267.0.0
® COLLARQ *STUDIO" 4-TRACK MODEL . m.o.o

Deposit £9.0.0, 12 months at 23.6.0.

STEREOPHONIC RECORD PLAYER UNITS
ARE AVAILABLE FROM STOCK

- ey ey e cws ey s sma o amp s

MULLARDS “10 PLUS 10"
STEREO AMPLIFIER

A mgh fidelity deslgn bnnevl

the famous Mudard
“5-10" Provides up to 1)
watts (per clmnnel) Superh
reproduction, uency
resbonse flat to Wlth n 3 do

from ¢/s. t0 60 Ke/s at 50 Mw, %
Total Harmonic Distortion at 10 watts 0.1%. ey
(a) ASSEMBLED COMPLETE AMPLIFIER, tn- |
dluding CONTROL UNIT (as’ Hlustratad) £21.0.0
Deposit £4, 4.0 12 months at £1 .
(b) A ocomplete KIT of P. ’I’S. £18 10 o

Deposit £3.14. 0
We also supply the a.ssembled MAIN AMPLII‘ TER only (ex-

cludes control unit) for operation with our DUAL CHANNEL
PREAMPLIFIER, 'thig provides for a more versatile or elaborate
installation and would be essem.lal lf a low outpbut Magnetic Pick-
Up. such as the Decca. is to be
(a) THEEASSEMBLED MAIN AMPLIFIER with the

AS8S.

F

BLED DUAL CHANNEL PREAMPLI-

Der slb £6. ‘ig’ ‘months "at £2 4.0 £3°'o'o
M A complew KIT of PAﬁTS for both Units .... £26 0.0
sit £6.4,0, 12 months at £1.18.2, =V

epo:
Iiustrated and Descriptive Brochure availabie.
enclose S.ALE.

ARMSTRONG RADIOGRAM CHASSIS

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

STEREO 12 Mk. 2 £43.10.0

{(ILLUSTRATED) m

Dteposlt £8.14.0, 12 months T ™"

Plcase

The most com lete chassls g
ever produced, combines g — 2 ¥
and FM Tuners, a s

Btereo Control Unit and «-
two High Fidelity Ampli- " 3 % Q&
flers in one compact unit,
?mvlde a total of 16 watts

or both mono and stereo. Other features inclugde; mputs for tooe
recording, playback, pick-ups and stereo radio (should this come
about); séparate wide range bass and treble control and balance

control,
STEREO 55 £32.15.0 Pepostt 26.15-0,

12 months at £2.7.8
A Junior version of the Stereo 12 Mk. 2 providing ten watts output,
five watts from each amplifier and covering the VHF and Medium

wavebands.

JUBILEE Mk.2 £30.120 Drosesso
A Hi-Ft mono chassis giving eight watts push-pull outbut and
covering VHF, medium and long bands. Tape recording and play-

back fnouts.
AF208 £22.18.0 e T
12 months at £1.13.0

An AM/IFM chassls providing 5 watts output and covering the full
VHF and medium wavebands. Tap: recording and playback inputs.
TVB VHF TUNER £21.18.0  Deposit £4.14.0

12 months at £].11.7
A self-powered high-fidelity tuner of outstanding design., incorpora-
ting features which are normauy found only in “the most expensive
tuners. The full VHF band (87-108 M/cs) is covered and a matchll‘llg
output control enables the output to be varled between 0 and 500

PRACTICAL

THE “STP-1" STEREO TAPE PREAMPLIFIER

COMBINED PRIGE SGHEDULE

WIRELESS September, 1962

DESIGNED TO OPERATE WITH
COLLARUY “STUDIO" TAPE DECK
the latest J}-TRACK

EH S.
LL SIZE CASE 13} x 3in.
FRONT PANEL (Choice of Black or
White) 14 x siln.

PRIC™

£28.0.0

gnclludmx separate Power Supply
nit.
Deposit £5.12.0, 12 months at £2.1.0,

THE MULLARD “10+10” STEREO AMPLIFIER

(described below) with the “STP-1 PREAMPLIFIER and one
of the TAPE DECKS provide a COMPLETE STEREQPHONIC
INSTALLATION. WE OFFER the “10 4+ 10", the '*3TP-1" and the

® BRENELL Mk.V !-DECK
Deposit £17.8. 0, 12 months 'at ' 26.7.8. £87'°'0
® Asabove winh COLLARO “STUD:O' DECK ,..... 265 o o
Deposit £12.12.0, 12 months at £4.18.0. oV

Please enclose S A7, Wlth all enqnlries.,

" DUAL GHANNEL AMPLIFIER

Incorporates two Mullard 2-valve
Preamplifiers combined mnto a
smgle unlt enab! to be used
or ll~Rl:.Ol’ll(l‘\lC or
MO&AURAL operation. It is de-
slgned prlma.rlly to operate with
our of MULLARD MAIN
A‘\H’LlFlbllS but wiil also oper-
ate equaily well with any make of Ampll—

flers requiring an input of 250 m/vol
CO‘\/IPLETE KIT ASSEMBLED
AND TESTED

OF PARTS £12.10.0

£15.0.0

H.P, 22.10 0 & 12 mths. al 18/4. H.P. £3.0.0 & 12 mnhs. at Ll 2.0

The “TWIN-THREE” STEREO AMPLIFIER

OFFERED A\SSE\IBLLD and

TESTED ¢ &
£7.15 0 E,(,:‘%;T) Ins., 7/6
Based on a_recent deslgn by
MULL, LTD., th TWIN

HD
HREE" 15 1deally sulted tor use
in PORTABLE RECORD PLAY-
ERS for which purpose we oﬂer
a specially designed Portab!
age. It {ncorporates MULLARD ECLB86 valves, separate BASsS

and TREBLE CONTROLS, and_produces exceilent reproduction
of up to 3 watts per channel. Frequency response is 40 ¢fs to 30
Ko/s. Sizeisonlylljx3

To construct a STLREO "PORTABLE RECORD PLAYER

WE OFFER: The assembled AMPLIFIER with two ROLA 8 x 5in,

LOUDSPEAKERS and the PORTABLE CASE for £14 o o
(Carr. & Ins., 10/- extra). Deposit £2.16.0.12 monot.tés

SUITABLE RECOAD PLAYERS are .'\VAIIM.'\RI?(I).‘,ﬂ £8 14 o

“The TUDOR”

AM/FM

@4 TUNING UNIT

A SELF POWERED

HIGH FIDELITY

TUNER OF ouT-

ANDING DESIGN.
PRICE ONLY £19 19 o DleDQOl;lt £4. 0.0 and 12 months at

Provides full coveérage of the VHE/FM band (87-108 Mc/s) and also
the LONG and MEDIUM wavebands. Incorporates Multiplex
outlet socket. ior Bt.ereophonic purposes (when adopted) and cep-
arate controls for nua ng the M and AM bands. Obperates per-
fectly 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 leol s.

“ll'-l"l" LOUD\I’I‘AKFRQ WE HAVE IN S’I’OCK A COMPLLTE
BY GOODMANS—WHARFEDALE—W.I

RANGE
ILLUSTRATED AND PRICE LEAFLTTS ON RFOUEST.

'STERN RADIO

PREMIER RADIO

MAIL ORDERS and all POSTAL ENQUIRIES to
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the HFITRS aupe Amplifier

Loudspeaker.

PRACTICAL WIRELESS

BUILD A HIGH QUALITY
TAPE RECORDER LIKE THIS FOR

FOR THIS WE SUPPLY
% Complete Kit of Parts to Build % The New Collaro “Studio”™
ola/Celesmon 10 X 6in. P.m.

369

£35.0.0

Deposit £7.0.0 and 12 months at £2.11.4
* Portable Carrying Case (a3
illustrated).
% ACOS Crystal Microphone and
1,200ft. Spool E.M.1. Tape.

Tape Deck.

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED£39 10.0
and GUARANTEED TAPE RECORDER FOR .. o a0

H.P. Terms: Depos.1€£7 18.0 and 12 months of £2.17.11_

HF/TR3MKII TAPE AMPLIFIER

(Mutiard Type “A” design)

A very high quality Amplifier
incorporating 3-speed treble
equalisation, .

FEROXCUBE FPOT CORE
INDUCTOR. FOR COLLARO-
PRUVOX-B NELL

WEARITE Tape
has GILSEN Output Trans-

former, Includes separate

i’(‘f'}\"eorFSupply Unit.

PARTS £13 13 o ASSEMBLED £17 o o
Deposit £2.15.0 12 months at £1 0.0 and TES

Deposit £3.8.0, 1217 munth-: at £1.4.11.
13 L]
“SPECIAL “COMBINED ORDER” PRICES
(a) COMPLETE KIT to build the HF/TR3 Amplifier £26 0 o
together with the COLLARO “STUDIO" DECK L
Deposit £6.4.0. 12 monthly payments of £1.18.2
(b) As above but with the HF/TR3 supplied AS- £29 10 0
SEMBLED and TESTED +...ouovsiessnisssison.s -
TE KIT to build the HF/TR3 AMPLI- £42 o 0
FIER with the BRENELL Mk. V TAPE DECK.... oA
Deposit £8.8.0. 12 monthly payments of £3.1.7
and TESTED ... .....erivrnarsannosonassicsans
I)eposlt £9. 2 0. 12 monthly payments of £3.8.9
(e) HE ASSEMBLED AND TESTED HF/TR3 AMP-

MODEL 4A DECK, £60 10 o
incorporates Wearite Head Li{t Transformer e\‘,c Q0 8|
Deposit £12.12.0. 12 monthly pavments of £4.8

(Curriage and Insurance on each above is 10/- ertra.)
PORTABLE TAPE RECORDER
(Original Price £33.0.0)
FOR ONLY 22 Gns.
al Microphone £1.0.0 extra.
(carr, and Ins. 10/- ertra). Incor-
porates THE LATEST GARRARD
a HIGH QUALITY AMPLIFIER
which is entirely based on the
very successful MULLARD TYPE
developed to operate the GAR-
RARD DECK. Price INCLUDES SUPPLY
OF THE GARRARD TAPE MAGAZINE and
Recorder operating at 3iin/sec. Speed and providing up to 1 hour 10
mins. playving time. Truly "*Portable’ . weighs only 22 1bs. Qutstan-
ding features are excellent periorm ma_nce and simplicity ot operation

For Constructors with their own cabinet—WE OFFER—
ED
Deg/([:slt £5.18.0. 12 monthly payments of £5.3.4
LE 3
(d) Asabove but with HF/TR3 supplied ASSEMBLED £45 10.
LIFIFR with the WEARITE
The MODEL HFG/2R
Deposit £4.14.0.12months£1.13.9
Cry
“MAGAZINE" TAPE DECK and
“A” DESIGN and specifically
4in. SPOOL OF DOUBLE PLAY TAPE. Comprises a Twin Track
THE TRUVOX “‘SERIES 80” TAPE EQUIPMENT

MODEL 082 Incorporating Fwin Track Heads. £26 5 0
TAPE DECK aegoin £5.5, }QLF}?F;RE :rflds”}‘rlsclz ne
1 our 4 & al
MODEL 084 SWlt],Ch forMono/sterco operation. £29 8 o
TAPE DECK geposlltbse. 11" melhfngk 221-\2- L *De
omplete win 2 o
MODEL PDBz Recor;der Preamplifier  Unit. Mz o 0
gepmln;tss si 12 mor}ths ﬁr “Iaucl)'n';é DD
€ our e
MODEL PD84 R%ggi;*deer-Prealmplmer U:ut. incor-
T tlets I stere re=-
g;}oguléxgo:u ets for reo 546_0.0

Deposit £9.4, 12 months of £3.7.
The PD82 and 84 comprise two self-contained units Lo "add full tape
facilities to existing sound reproducing installations (Hi-Fi
equipment, radiograms. record reproducers, or good radio receivers
DESCRIPTIVE LEAFLETS READILY AVAILABLE

1§ . DNDU £}

ADD “HI-FI” TAPE RECORDING TO YOUR
EXISTING AUDIO INSTALLATION WITH

MULLARD TYPL ST
TAPEK I’RL .-\Ml’Lll<U R—
ERASE [

The "Hi- Fl" link to add full tape
recording facilities to High
Fidelity home 1nstallations. In-
corporates FEROXCUBE POT
CORE PUSH PULL OSCILLATOR and 3-speed treble equalisation
by FEROXCUBE POT CORE INDUCTOR FOR_WEARITE-
COLLARO-TRUVOX OR BRENELL TAPE DECKS. Includes sep=
arate power Suppbly Unit.

KIT OF P. AII;!,T:: 1 £9.16.0 OR ASSEMBLED it £3 8 o

eposit £2. , Depos
£14.0.0 12 mths. at £1.0.6 £1 7.0.0 12 months at £1.4.11
(Excluding power unit £11,15.0 and £14.10.2 resgecmvely 5

(a) The COLLARO “Sbudlo' Deck with Lhe Model
“C” Preamplifier and POWER SUPPLY UNIT £29 10 o

ASSEMBLED AND TESTED..........cco0ur.aves O
Deposit £5.18.0, 12 monthly payments of '£2.3.3

(b) As above but the TYPE ''C" Unit and POWER £26 10 0
UNIT supplied as COMPLETE KIT OF PARTS Q O
Deposit £5.6.0, 12 monthly payments of £1.18.10

(¢) The BRENELL Mk. V Deck with the Model ““C"

PREAMPLIFIER and POWER UNIT. AS- Ms 0 0
SEMBLED and TESTED . O
Deposit £0.4.0 and 12 m¢
() As above but the Model '‘C” PRLAMPLIFIER
and POWER UNIT supplied as a COMPLETE KIT £43 o 0
OF PARTS . oV

Deposit £8.12.0. 12 monthly payvmen
(¢) The WEARITE MODEL ‘4" DECK with AS-
SEMBLED and TESTED Model *C" PRE-
AMPLIFIER and POWER UNIT incorporating £60 10 0
WEARITE HEAD LIFT TRANSFORMER. Etc, O O
Deposit £12.2.0 and 12 months at £4.8.9
(Carriage and Insurance on above is 10/- exird. )

THE ‘ADD-A-DECK’

Incorporating
GARRARD TAPE DECK and
MODEL UF/G2P
PRE-AMPLIFIER
Sutpplhie(ci‘l)o}x: O}\\IE&HASSIS (as 111

ustrate: EAD

Fon Vst 18 Gns.
(Carr. & Ins. 10/- extra.)
Price includes Garrard Magazine
and a 4 in. Spool Double Play Tape
H.P. Deposit £3.16.0, and 12 months of £1.7.8.
Provides complete tape recording facilities and
designed Lo operate through the pick-up sockets of
the standard type of RADIO RECEIVER., or an AMPLIFIER,
from which really first class reproduction is obtalned. It con=
sists of g Twin Track Deck connected to the Pre-amplifier and oper-
ates at 31in/sec. speed providing up to L hr. 10 mins, s. blaying tin&

The JEMCO MODEL MT-955 MULTIMETER

50,000 ohms per volt — D.C.

: ohm; A,

A truly efficient Met,er foT thé amateur or profes
sional man, having features found normally in
more expensive Meters, Ranges:

.C. volts 2.5-10-50-250-1.K
A.C. 2.5-10-50-250-1.K
£D.C. Current 1000 A-10mA-100mA-500mA 10 ampe
Remst,ance 4 Ranges up to 20 meg.
AP0t aing Full Test £49 30 6 i
ncluding Fu es -
Lead Kit o £12196p&9-

1 sFEcI'ZL OFFER |
WE HAVE A LIMITED QUANTITY

of HMV Model 544
STEREO AMPLIFIERS

and OFFER THEM FOR
£18 18 0 Deposit  £3.16.0.
4 =10V 19 mths. £1.7.8.
LIST PRICE £27.6.0.
Size 111 X 10 x 4in, high.
A complet.e St.ereo Amplifier incorporanng ‘All Controls. Sultable
for Crystal or Ceramic Stereo Pick Ups producing 4 watts peak
output per channel from input of 200 m/Volts, Operates with
15 ohm Loudspeakers and has power available for Radio Tuner.
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wi-o COIL PACKS

REGD.
CP.3/370 pF and CP.3/500 pF. These 3 waveband
Coil Packs are available for use with either 370 pF
or 500 pF tuning condensers. The coverages are:
Long Wave 800-2,000 metres. Med. Wave 200-250
metres, Short Wave 16-50 metres. Designed for use
with “MAXI-Q” glass scale type S2. Retail price of
each unit: 32/~ plus 9/7 P.T.—total 41/7.
CP.3/G. As above but with Gram. position, suitable
for use with 500 pF tuning condenser: 39/ plus 11/8
P.T.—total 50/8,
CP.3/F. This Coil Pack is for use with a 500 pF tuning
condenser and covers the standard, Long, Med. and
Short wavzbands with the addition of the band
50/160 metres.  This covers the Trawler band,
Aeronautical and the 80 and 160 metre Amateur
bands: 49/~ plus 14/8 P.T.—total G3/8.
CP.3F/G. As CP.3/F but with Gram. position:
57/~ plus 17/1 P.T.—total 74/1.
CP.4/L and CP.4/M. These compact 4-station Coil
Packs are available for either 1 Long Wave and 3 Medium Wave Stations (CP.4/L) or 4 Medium Wave
Stations (CP.4/M.). They are fully wired and require only four connections for use with any standard frequency
changer valve. 25/~ plus 7/6 P.T.—total 32/6.
Cl’ldl(i;g and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position. 31/~ plus 9/3 P.T.—
total 4073,
See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6.
GENERAL CATALOGUE covering full range of components, send 1/6 in stamps or P.O. PLEASE SEND S.A.E.
WITH OTHER ENQUI/RIES.

DENCO (Clacton) LTD. (Dept.P.W.) 357/3 0ld Road, Clacton-on-Sea, Essex

STOP PRESS: MULLARD “fwin Three-Threc” Stereo Amplifier. Punched Atuminium Chassis and
Hammered Gold printed Front Panel, 25/9.

ERSIN MULTICORE SOLDERS || EXPRESS ELECTRONICS

ROSENDENE LABORATORIES

for a first class joint every time || KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

Ersin Multicore contains 5] Wherever precision soldering

coresofextra-active,non-corro- | is _essemial,d l:mn‘ljufacturcl'l!. i(c'} 27]/16 gnég g/- 12AU7 g;g DH77  6/-{EF91  4/-|PL82 7/

H A . ida. [ €ngneers an andymen rely 2 -{6B f=-12AX 7 DH142 8/6|EF92 5/6|PL83 746

SO ANES T S DR R| [Tty L Wi IFl  B/-GBHG 5/9(12BEG /6| DH150 10/-|EL4l  9/6|PY81  6/8

tion and cleans surface oxides. ; 1F3 7/86BJ6  §/9|12BL7 10/6|DK91  7/6[EL84 7-|PYB2 78
MULTICORE SOLDER just made < v

for the job you have in hand. IFD1  8/-@BR7  8/8l1:KAGT1l/- |DK98  8/-|EMsd 10/-|P¥sz /e

SIZE 1 CARTON " Job i N an 1FD9  7/8'6BWE  7/6]12Q7G'T 7/6 |DLY2  7/8| EMB5  10/- |5A1 9/6

5/ z Here are some of them. 1#4 259 :}gW? ;7/- 16A5 9/-|DL94  6/8|£Y51 7/8{U37  11/6

- LP1 -6 D2 /-l25A6G  8/€ |DL98  8/-|EYSL 10/-|Usz /6

iy SAVBIT TYPE 1 ALLOY P10 7/6leF12 4 v 56 e el 7

0 b A specially formula-
HANDYMAN'S mﬁ:;.“’-“ ted alloy to reduceps
CARTON the wear of soldering
iron bits. Contains 5

Suitable for 200 6d cores_of non-corro-
average joints. . sive Ersin Flux and
is ideal for all sol-

8
35Z4GT 8/-|BCC84 7/€|N17 7/8|UL4l  8/6
384 T/B CINTGT 6/-(53KU P0/6|ECF80 8/G|N18 8/-lUY41 78
8V4 86}'6(} 76, 363 7/6|ECF82 8/-1N19 7/6| W17 2/6

dering purposes. DAFOL 7/6|RCHSL 10/-|PeCSs  7/6 |wWid2 814
HDME CONSTRUCTORS | oo P S CARTON 5/- 3z5G - B/6lsT o/a[DAFYS 8/ |ECLSo 8/6|FOrs0 46 %17 w6

. - ! SAKS  6/C|8D3 4/-IDCCW 12/6 |ECL82  9/-|PCF82 7/t .
.2/6 PACK Available in three specifications. VALS 4’/- 124 D8 11/’8 DF9L  7/6 |RF41 n;— pgx.g-: x’;//- }ﬁ;g g;
In addition 0 the well-knowr. yAMG  4/-lI2AHS 10f-lDFY6  8/- [EF80  8/-|PCL84 9/- (277 4.
Home Constructors Pack (con- 6ATG  §/-IL-AT7 6/-lDH76 7/6 'EF86  9/-|PLsl 12/612D17 /g
taining 6. of 18 s.w.g, 818 WIRE STRIPPER Hich ssmmu:ymun.mt' ot wcyd-ao/‘.iso 0 to LI, 04, Midgst Geramios 600 v, 92,
S 08X, Super ¢ y {m., yd. Plugs Sookets 9d. Silicon H,T. Reots.
zg/cioi‘:”::‘i) ::;:‘"af AND CUTTER %50v. 300 MA lum. 1 fin. 17/6. Contaot Cooled 250v. 50 HIA 6/6. 85 MA 8) 5
B @y --':i-) | Strips insulation NOW TRA.ISISTORS BY MULLARD. OC19, OU26, OC66, 24/-; OC4d,

i icki i 0045, 9/-; OCT0, OCT1, 8/-; OCT2, 7/8; OCT2 matched in 164-; OC7.
without nicking wire, 5 ({078. Ot he: / 1 o= pra. 16/, 4,

35ft. of 22 s.w.g. y 3 ocT 0C82, 0C170, 8/,

60/40 alloy ) Bl C”I'.’u"“:"ﬂ:?’?'y' VALVES MATCHED IN PAIRS
especially suitable 7, splits e 8 EL84 17/-, N709 17/-. 86Y6G 17/-, BBW6 18/~ per pair. Push Publ O.P.
forprintedcircuits flex. 3/6 each Transformers for above 3-15 G 14/8, P. & P. 1/6. 12in, P.M. Bpeakers

270 24/6, Daker's “Selhurst” 12in. 15 Q 16W, 90/-, 12in, Btereo Moded,
’ SETS OF VALVES

MULTICORE SOLDERS LTD. , DR, DF9L, DAFOL, DL92 or DL94,.19/8  ECH42, EF4l, EBC4I,
FEMATR Dl g e, R s
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 185, 106, 190 304 rgganeere e Sl Lz, 5

coapocoRnos . UY4L, .., .35/
Postage and packing 6d. Brver i1 post free, C.0.D. 2/6.
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SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING
PRINTED CIRCUIT & MINI-EARPIECE. No AerialorFarth required.
4% x 3% x 1din.  Output 200 M, W. § firsi quality Lransistors. High
flux moving coil speaker. M/L Internal high gain ferrox aericl,
£219.6. P. & P. 3/s. Circuit diagram 1/6, free with parts. All
parts available separately.

. TRANSISTORISED POCKET RADIO with printed circuit. mini-
earpiece, high gain ferrux slab aerial. No aerial or earth required.
To build yourseli fol cownpletely personal listening. 4§ x 3% x 1iin.
Luxembourg in favourable arcas, Only 21/-. P. & P. 2/6. All parts
availuble separately.

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coll meter,
scule, calibrated in A.C./D.C. volts, obms and milliamps. Voltage
range A.C./D.C. 0-30, 0-100, 0-250, 0-500, Milliatups 0-10, 0-100.
Ohms ranges 0-10,1100, 0-100,000, 24/6. P. & P. 2/-. Wiring dizgrams
1/, free with parts.

SIGNAL GENERATORS. Cash £7.5.0, or 80/~ deposit and § monthly
payments of 21/6. 1. & I’ 5/6. Coveraye 100 ke/s to 100 Mc/s on
fundamentals and 100 Mcjs to 200 Mc/s on harmonics, Case 10 x

G} in. Three miniature valves and Metal Rectifler. A.C. mains
200/250 v. Internal modnlation of 400 ¢.p.s. to a depth of 30 per cent.
Modulated or unmodulated R.I%, output continuously variable 100
millivolts. C.W. and mod. switch, variable A.F. output. Magic
eye asoutput indicator.  Aceuracy + 2 per cent.

SIGNAL GENERATORS. Cash £5.5.0, P. & P. B/6. Coverage
120 kejs to 81 Mce/s, Case 10 x 67 x 4} Size of scale 6} x 34in.
2 valves and rectifier. A.C. mains 230-250 v. Internal modulation
of 400 c.p.s. to a depth of 30 per cent, modulated or unimodulated
R.F. output continuonsly variable 100 millivolts, C.W. and mod.
switch variable A.F. output and moving cvil output meter. Accuracy
4+ 2 per cent.

. STAAR 45, 9v. BATTERY RECORD PLAYER complete with pick-up
and deck. A completely portable player. Tead protected by plastic
dome with a brush which cleans the stylus as it rises into plaving
position. 45 r.pan. Auto on/off switch governed 1aotor, attractive
two tone grey finish, £2.14.6, 1. & P. 2/

7. CARRYING CASE lor STAAR 45 or COMPLETE KIT beautlfully
styled in two tone with record compartment. Bpecially designed lo
take player and amplitier. Jusy screw in aml connect up. All parts
availuble separutely. CUase only 22/6, P. & I'. 4/-. Complete kit
£5.10.0. . & .5

. TRANSISTORISED AMPLIFIER, suitable STAAR 45, Output 1 watt.
Size 43 x 240, Printed citcuit, tone/volume controls plus 4 transistors.
Push-pull output complete with 3in, moving coil speaker. Built
and tested, 49/6. . & P. 2/,

. CHANNEL TUNER LF. 16-1% Mc/s. Continuously tunable from
174-216 Mc/s. Valves required—PCFB0 and I'CC84 (in series). Cover
BHEC and 1TA ranges. Also bolice, Fire and Taxis, ete.  Brand new
Ly famous maker, 16/-, P. & ', 3/-.

. BS.R. MONARCH UA8 WITH FUL-FI HEAD. d-speed, plays 10
records, 12in., 10in. or 7in. at 16, 33, 45 or 78 r.p.m. Interiuixes
7in., luin, and 12in. records oi the same speed. las manual play
position: colour Lrown. Dimensions: 124 x 10fin. Space required
above basebonrd 47iu. below basebourd 2fim.  Fitted with ful-Fi
turnover crystal head, £6.19.6. . & ©.3/6,

. PUSH PULL OUTPUT STAGE inclusive of transistors with input and
output transiormers to wmateh 3 ohms speech coil. suitable for use
with the POCKET RADIO. Kit of parts, including transistors,
19/6. P.& 1. 2/~. Wiring diagraw 1/6, free with parts.

. 8-watt PUSH PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER.
A.C. mains 200-250 v. Size 103 x G} 24in. 5 valves, For use
with all nakes aml types of pick-up and mike. Negative feed hack.
Two 1nput, ke and rani and controls for same.  Sepal ate controls
for Bass and Treble lift.  Response flat from 40 cycles to 15 kefs,
2 db down 10 20 ke/s.  Output 8 walts :t 5 per cent total distortion.
Nowse level 30 (b down all hum.  Output trapsforer tapped for 3 and
156 ohms speech cotls, [‘or use with Std. or L.P. records, musical
instrutnents such s guitars, ete. Suitable for small halls, £3.19.6.
P. & P.6/-. Crystal mike to suit, 15/«. 1. & P. 2/~ 8in. P.M. Speaker
tosuit. 12/6. I'. & P.2/-.

13. INDOOR AERIAL for ITV/BBC/FM. Complete with stanlard co-axial
ping.  Heavy chrome extending dJipoles—7it. fully extenled. Yluge
straight into T.V. or VI Tuner. Fully directional, 10/6. P. & P.1/6.

£ A ] 14, LINE E.H.T, TRANSFORMERS. Built-in line width control. 14 kv.

o Sean coil 90in, detlection o ferrite vokes. Fratue 0.1', transformer pi.

& 18 kv smoothing condenser, suitable for l4iu., 17in. or 2lin. tubes.

3 W With circuit diagram, 29/8. P. & P. 4/6. Suitable Focus Magnet
- F i (state tube), 10/~. P & P. 3/~

Wil UL 6] 21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.A.E.
GOODS NOT DESPATCHED OUTSIDE U.K,
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AU INCREDISBLY LOW CONT, CAN BE ASSEMBLED IN AN HHOUR

tor. The Audiotrine High Quality Tape

Amplifier with negative fesdback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty
ortable carrying Cabinet with latest

e two-tone polychrome finish, size 144 x 15 x 8¢in. high, and circuit. Total cost if purchased

individually approximately £40. Performance equal to units in the £80-£80 class. 8.A.E. for leaflet.

Incorporating the latest Collaro Studio Tape Transcript

Tape Spool, a Reel of Best quality Tape and a ndsome

attract

fo

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

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

Two input sockets with assoclated
conirols allow mixing ol “mike’ and
ram, as in AlQ. High sensitivity.
ncludes 5 valves, ECC83, ECCS3,
EL34, EL84, 5Y3. High Quality sec-
tionally wound output transformer
specially designed for Ultra Linear
operation and reliable small con-
densers of current manuiaccure.
DIVIDUAL CONTROLS FOR BA
AND TREBLE "Lift” and ‘“‘Cut”,
Frequency response + 3 D.B. 30-30,000
¢/s.  Six negative fecdback loops.
Hum level 60 D.B. down. ONLY 23
millivolts INPUT required for FULL
OUTPUT. Suitable for uso with all
makes and types of pick-ups and
microphones. Comparable with the
very bost designs. For STANDARD or LONG PLAYING RECORDS.
MUSICAL l\STRU‘\lI:NTG such as STRING BASS, GUITARS, ete.
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RADIO l'l< EDER UNIT. Size aF wrox. 12-9-7in. For A C. mains 200-250 v. 50 c.p.s. Qutput
for 3 and 15 ohms speakers. Kit {s complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr,
(Or factory built §1/- extra), 10/-
If required louvred metal cover with 2carry1ns handles can be supplied for 18/9 TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9, and 9 monthly pavments of 24/9. Send
S.A.E. for 1llustrated leaflet detailing Ready-to-assemble Cabinets. Speakers. Micro-
phones, etc., with cash and credit terms.

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

A complete set of parts for the construction of a stereo-
phonic amplifier glving 5 watts high quality output on
each channel (total 10 watts), Sensitivity is 50 milli-
volts, suitable for all crystal slereoc heads.
Bass and Treble Control give equal variation of
and ‘‘cut’, Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECCSS,
%clcaa If>841 EL84, X !P?al.leutput.sror g-dfhm svealzers,
oint-to-Point wiring diagrams and in-
structions Bup?lled Hend S.A.E, for leaflet. 8 Gns.
1 constructional details and price list 2/6. Carr. 10/-.

For

25:

ONLY 3 PAIRS OF SOLDERED
JOINTS PLUS MAINS

ILP. TERMS. !)cposlt £2.13.9 and 12
monthly payments of 44/-. Cash price
if sectled in 3 months,

HI-FI CRYSTAL PICK-UP IEADS,
(Cartridges.) Acos, Standard replacement
tor Garrard, B.S.R. and Collaro, 19/9.
Acos Stereo/Monaural 49/9. Ronette
Btereo/Monaural 53/6.

BRADMATIC RECORDING HEADS,
High Impedance Rocord/Playback 22/-,
I dance Erase, 12/6.

ARMSN, Complece with latest
Turnover head and rest.

ly 26/11.

RYSI‘AL Ml(‘ll()l'll()NLS. Hand t
NPllO 14/9, R.T.C. 19/9, Acos Mic 40 y})e
Acos Mic 45 29/9, Stick type Acos
39/9, BM3 with neck band a.nd heavy t.able
stand 59/9. Lapal LY e 36/9
COLLA R 4—upeed Single
Player Unlt and Cryeta.] Pick-up with hi-i
Turnover head. Only £3.19.6.
COLILARO CONQUEST 4-SPEED
AUTO-CHANGER, with high fidelity
Studio plck-up tatest model. For
200-250 80 c¢.p.8. A.C. mains. Our
price £8. 19 8. Carr, 5/8,
COLLARO RC 457 4-SPEED MIXER
AUTO-CISANGERS. Tumover Studio
head, for 200-250 v. A.C. 7.19.8. Carr. 4/6.
B.S.R. UAS 4-speed AUT()-CHA\'(-I RS
with hi-fl turnover head. £6.19.9. Carr. 4/8,
GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit, Output for 2-3 ohm

speaker. For 250 v, C. mains. Size
1 $ X 2} x 24n, Controls Vol. and Tone
with switch. Only 59/9.

- Ful
Kit can be assembled. ready for use. 58/6 extro.
A2o0 ==

R.S.C. BATTERY CHARGING EQUIPMENT

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

HUEAVY DUTY CHARGER KIT BATTERY CHARGLER KITS
6/12 v. 6 amps. variable output. Assembled A‘ar%{g{:l‘iu Consisting of Mains Trans-
Consisting of Maing Trans(ormer 6/12v. 4-5 amps. former. . Bridge, Metal

A\ o Bridge) Fitted Ammeoter and | 8 v. or 12 v, | Rectifler, well ventilated steel
Selenium Rectlﬂer Amme r, variable charge rate 2 amps. case. Fuses. Fuse-holders,
Variable Charge Rate Selector selector, Also selec- Fitted Ammete Grommets, pa.nels and circult.
Panels, Plugs, Fuses. Fuseholder tor plug for 6 v. or ed Ammeter = Carr. 3/6 extra.

and circuit, 59/9. Carr. 4/8. 12 v. charging. Lou-
vred steel case with
stoved blue hammer
finished. Fused 69/9

and ready for

PARMEKO l’()rl“'l‘l D (,ll()l\l:l

6v.or12v. 1 amp...
As above, with A
6v.2amps.........
6v.or 12v. 2 amps. .
6v,or12v, 2amps, {nciu-

200 mA, 12 H 100 o .. 16/9
120mA. 30 H 200 ohms .. .. 168 use with Carr.o/. | BRTUDer, blue |  sive of Ammeter....
120 ma’ 8 H 10 ohms 13 Malns and OUtRUL | wi'th mains | g v or 1o o R s, i
Deposit 13/3 and & ?end% output | Ammeter and variable charge
SOLDERING TRONS. 230-250 v. 30 monthly ~ payments 2D | rate selector ........ /9
watts. First quality. For Radio 13/3, 6/12 v. 3a., all | Double Only CHARGER AM
work, 19/9. Spare elements and bits facilities as above. | Fused, 49/9 0-1.6 a., 0-3 a., 04 a.
avallable. Only 59/9, carT, '1/9 carr 3/9 25 a., 0-80 a. 8/9.
FUL| Mll)uhl‘ MAINS anaries 200-250 v.
R.S.C. MAINS TRANSFORMERS (o085 ii%en 50 /s, 250 v, 80 A, 6.3 v. 3a e o 11/9
Interleaved and lmpreznuted Prim- FULLY SIllu)UDhD (eontinued)— 250-0-250 v. 60 mA, 8.3v. 2a. .. 2/11
aries 200-230-5¢ v. 50 e¢/s. Sereened 425-0-425v, mA, 6.3v. 4a. C.T.. G.3v. Both above size 2§ x 2§ x 2i{n:
TOP ﬂlllu)UDl‘D DROP THROUGH 48 C.T., 5v. 3a .. FILAMENT l‘RAVsF()R‘\lERG
250-0- . 70maA, 6.3v. 2a, 0-5-8.3v. 2a 17/9 450-0-460v., 250mA, 6.3v, 42 C.T. All with 200-250 v. 50 cfs. Drlmarles 6.3 v,
35 50v. 80maA, 6.3v.2a, 5v, 2 .. 18/9 OUTPUT TRANSFORM £ ns a, 7/9;
250-0-250v. 100mA, 6.3v. 2a.8.3v,1a ., 21/9 Midget Battery Pentode 66:1 for .a v. éa,
250-0-250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 54, etc. ., o 0g .. 48
250-0-250v, 100mA, 6.3v, 4a, .3v.3a 25/9 Small Pentode, 50000 to 30 .. . 4/8
30)-0-300v, 1. A, 8.3v. 4a, 6.3v. la, for Small Pentode 7/8,0000Q to 30 .. 4/8
Mullard 510 Amplifier 00 . 20/9 Standard Pentode 5,000 to 30 .. B
300-0-300v. 100mA, 8.9v. 4a, 5v. 3a . 26/9 | Scandard Pentode 7,000 to 30 00 5/!
350-0-350v, 100mA, 6.3v. 4a. 5v. 3a .. 26/9 10,0000 to 3 5/9 80 mA, 10 H 400 ohms
3 5 0 . 6.3v, 4a, 0-5-6.3v. 3a 20/9 Push- Pul] 8 watts, ELB4 or 'éve to CllARGhR ’llh\NQFOR\ILRS
FULLY SHROUDED UPRIGHT 30 or matched to 150 9/9 All with 200-230-250 v cfs rlmarles
250-0-250v. 60mA, 6.3v, 2a, -56.3v. 2a, Push-Pull 10-12 watts t,o match 6V6 0-9-15 v. 1} a. 12/9; 0-9-15 v.2a, 14/9,
Midget type 2i-3-3in. .. N EL84 to 3-5-8 or 150 19/ v 3 a, 16/9; 9—15 v a, 19/9; 0—9—15 v.
250-0-250v. 100mA, 8.3 . 0-5-8.3v.3a 27/9 Followln° types for 3and 150 s eakers: 3/9 0-9-15 V. 28
300v. 100mA, v n 5v. Push-Pull 10-12 watts 6V6 or EL84 .. 18/9 AU (Qtegwuplstep down) TRANS.
300-0-300v. 130m a, C.T. V. Push-Pull 15-18 watts, 6L.6, KT68 o/ 0—110/1 watts 13/9;
la, for Mullard Aleiﬂul‘ Qo . 33/9 Push- Pull for Mullnrd 510 Ultra 250 watts, 39/8; 150 watts, 27/9.
350-0- A, 6.3v, 48 5v.3a 27/11 Lin 9/9 ! ‘\llCR.()l'ﬂO'\TE TR: X\\F()l{'\ll‘l{s
350—0—350v 150m 18.3v. 4 3a 5/9 Push- Pu]l % watts,  sectionally 120:1 high erade, clamped, 6/9: 120:1
425-0-425v. 200mA. 6.3v. 4a C.T.5v.3a 55/~ wound, 816, KT66, EL34, etc. .. 9/9 Potted. Mu-metal screened, 9/9,
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R s C (Manchester) MAIL ORDERS to 29 Moorfield Rd., Leeds 12.
. - . L

PRACTICAL WIRELESS

Terms: C.W.0O, or C.0.D.

73

No C.0.D. under £

td. Postage 2'9 extra under £2. 319 extra under £5. Trade Supplied. S.A.E. with all enquiries Plogn.
BIRMINGHAM:  SHEFFIZLD: ULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER:
6 Gt Western 13 Exchange St. | 51 Savile St | 73 Dale St. (8 mins, | 56 Morley St. 5-7 County 8-10 Brown St.
Arcade Castle Market from Lime St. or (above Alhambra {Mecca) Arcade, (Market St.)
Idgs. Exchange Stations) Theatre) Briggate
(Half-day Wed.) (Half-day Thurs.) (Half-day Wednesday) (No half day)
SENSATIONAL STEREO OFFER ONLY 4 Gns. carr. 5/~ | 'n 10 Wasl meu It L
A complete set of parts to construct a good gquality Stereo amplifier with an undistorted SPi‘AKFR
output total 6 watts. For A.C. mains input of 200-250 v. Including pair matched 84in. ‘l i
speakers. Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance control. \
Full instructions and point-to-point wiring diagrams supplied. Sterec Pick-up Head 18/8 POLISHED
extra with above only. WALNUT
FINISHED
R.S.C. 30-WATT ULTRA LINEAR Jason FMTI1 V.H.F./FM Radlo Tuner de- CABINET
HIGH FIDELITY AMPLIFIER AI0 sign. Total costs of parts tncluding valves. Gauss 12,000

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
fizures compare equally with most ex-
gensive ampliflers available. Hum level
0 db, down. Frequency response +3 db.
30-30,000 c/s. A specially designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
rellability. Six valves are used EF86.
EFgs. ECC83, 807. 807. GZ33. Separate
Bass and Treble Controls are izrovided.
Minimum input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OIRR PICK-UP IS
SUITABLE, The unit is designed for
CLUBS, SCIVOLS, TIHEATRES,
DANCE JIITALLS or OUTDOORR FUNC-
TIONS, otc, For use with Electronic
ORGAN, GUITAR. STRING BASS
ete. For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a ADIO FEEDER UNIT.
An extra input with associated vol.
control ts provided so that two separate
inputs such as Gram. and ‘Mlke’ can be
mixed. Amplifier operates on 200-250 v.
50 ¢fs. A.C. Mains and has output for
3 and 15 ohm speakers, Complete Kit of

parts with fully punched
I I Gﬂs chassis and point-to-polnt

.

wiring diagrams and in-
structions. If  required
pertorated cover with
Carr. 10/- carrying handles can_be
supplied for 19/8. The
amplifier can be supplied, factory built
with EL34 output valves and 12 months
uarantee, for 14 gns,
ERMS: DEPOSIT 33/8 and 9 monthly
ayments of 33/9.
uitable microphones and
available at cqm;_)enmvep_____rchs.__
SUPERHET FEEDER UNIT, Design of
a high quality Radio Tuner (specially
suitable lor use with our Amplifiers).
Delayed A.V{C. Controle are Tuning,
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and
L.T. of 6,3 v. 1 amp. required {rom ampli-
fier. Size approx.9 x 6 x 7in. high. Simple
alignment  procedure. Point-to-Polint
wiring diagrams, Instructions and priced
arts list with illustrations, 2/8. Total
Euildiug cost, £4.16.0. S.A.E. for leaflet,

speakers

P.OM. SPEAKERS. 10in, W.B. “‘Stentor-
jan® 3 or 15 ohms type HF1012 10 watts,
hi-fidelity type. Recommended for use
with our A1l Amplifier, £4.12.8. 12in. R.A.
3 ohms 10 watts (12.000 lines), 58/6.
TWEETERS. Plessey 30 18/8, 150 25/8.
R.S.C. EQUIPMENT CABINET. Size
and appearance as Standard Bass Reflex
Cabinet.Top hinged Base board adjustable.
6 gns.

Tuning dial, Escutcheon, etc. £6.18.9.
Other Jason equipment in stock.
LINFAR L4 M TURE /5 WATT
QUALITY AN IER. Sultable for
use with any record playing unit, and
most microphones. Negative [eed-back
12db. Separate Bass and Treble Controls.
For A.C. mains input of 200-250 v. 50 c¢fs.
Qutput for 2-3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 7-5-51in. high. Guaranteed for 12
months. Only £5.19.8. Send S.A.E. for
{llustrated leaflet. Terms: Deposit 22/6
and 5 monthly pavments of 22/6.

lines.Speech
coll 3 ohms
or 156 ohms.
Only £4.19.6

Carr, 5/-.
Terms: De-
- posit  11/3
and ¥ monthly payments of 11/3.
12in, 20 WATT 1T1-F1 LOUD-
SPEAKERS IN CARINETS. Size 18 x

18 x 10in. Finish as above. Terms: Deposit
17/9 and 9 monthly payments of 17/8.
Only £7.19.8. Carr. 8/8.

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

A highly-sensitive 4-valve quality amplifier for the
home, small club, etc.
quired for full output so that It is suitabie for use with
the latest high fidetity pick-up heads, in addition to
all other types of pick-ups and practically all ‘mikes’.
Separate Bass and Treble Controls are provided. These
give full long-playing record cqualisation. Hum level is
negiigible being 71 db. down 15 db. of Negative feedback
18 used. H.T. or 300 v. 25 mA. and L.T, or 6.3 v. 1.5 . I8
i available for the supply of a Radio Feeder Unit, or

Tupe-Deck pre-amplifier. For A.C. mains input of 200-
230-250 v. 50 ¢/s. Output for 2-3 ohmm speaker.

Oniy 30 millvolts input is re-

Chassis is not alive. Kit is complete

in every detail and includes fully puncheid chassis (with baseplate) with Blue hammer

knish and point-to-point wiring diagrams and instructions,

Exceptional value at

only £4.15.0, or assembled ready for use 25/- extra. Pius 3/6 carr.: or Deposit 23/6 and

5 monthlv payvments of 92/5 1

asseibled unit.

‘RN.Co PORTABLE GU 14
AMPLIFIERS. (For 200-250 v. A.C. Mains)
Junior 3 watts High Quality output.
Separate Bass and Treble ‘““Cut’” and
“Boost' oontrols. Sensitivity 15 m.v.,
Twin inputs, High Flux 8in. Loudspeaker
“puilt-in”. Handsome, strongly made
Cabinet (size approx. 14 x 14 x 7in.) finished
in attractive and durable policrome, and

fitted carrying
handle. Terms.
Deposit £1 and 9 = ™
monthly payments

of £1. 8end S.A.E. for lenflet. Carr. 10/-.
senior 10 watts High Fidelity output
Separate Bass and Treble ‘‘Cut” an

““Boost” controls, Twin separately
controlled high gatn inputs so that
two instruments such as Guitar and
String Bass can be used at the same
time. Two loudspeakers are incorporated,
a high Flux 12in, for Bass notes and a
7 x 4 in, eiliptical for Treble. Cabinet is
stlell made andmﬁms}igd as Junior model.

ze ApProx. X x 9in,
B T Depoti 34/ ana1D GNS.
9 monthly payments of ?4/9_ Carr. 10/-.
Send S.A.E. for leaflet of this or 15 watt.
super HI-FL 13 Watt., All facillities as
10 watt, Cabinet size 20 x 15 x 13ins.
Terms: Deposit £2,11.8, and nine monthly
payments of 51/8, Cash 22 gns. Carr, 12/6.
Tremolo units on half page ad.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry -

battery eliminator.
Size 5+ x 4t x 2in.
approx. Completely

replaces battery sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-
250 v. 50 cf/s 1s avail-
able. Suitable for all
battery portabie
receivers requiring
1.4 v. and 90 v. This
includes low consump-
vion types.

Compiete kit with diagrams, 39/9, or
ready to use, 46/6.

TRANSISTOR RADIO CHARGER/ELIMINATOR

Type BM2. Size 8 x 5%
x 24n. Supplies 120 v,
90 v, and 60 v., 40 mA.
and 2v.0.4a. to 1 amp.
fully smoothed. There=
by combDletely  re-
placing hoth H.T.
batterics and LT,
2 v. accumulators
when connected (o
A.C. mains _supply
200-25 v. B0 cfs.
SUITABLEFOR ALL
DATTERY RECE]-
VERS niormally using 2 v. accumulator.
Complete kit of parts with diagrams and
instructions, 49/9, or ready tor use, 59/6.

Readv for use. fitted

s,
*“Spap On" clips. When connected to 200-250v. A.C. mains will charge 9v. battery or

replace same. PP3/PP4 Size 18/8.

Larger size 28/9.

R.S.C. BASNS REFLEX CABINETS,
JUNIOR MODEL. Specially designed
for W.B. HF1012 Speaker, but sultable 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 £3.19.6.

STANDARID MODEL." As above but for
12in. speakers, Size 20 x 15 x 13in. Espe-
cially recommended for Audiotrine Loud-
speaker systems. £5.18.8. Sultable legs
with brass ferrules, 25/- per set of 4.

R.S.C. CORNER
CONSOLYS
CABINETS
Pollshed walnut ven-
eer finish, Pleasing

Model, size 27 x 18 x
12 in, for 8 or 10 in,
speaker. £4.11.9.

SENIOR MODEL,
Size 30 x 20 x 12in.
for 12in. Speaker.
Suitable Speaker
systems below,
only 7 gns,

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS. Consisting of matched 12in.
12,000 line, 15 ohm high quality speaker;
cross-over unit (consistinZ of choke.
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly rcalistic reproduction
Standard 10 watt rating £4.18.9. Carr. 5/-.
Or Senior 15 watt, 7 gas. Carr. 7/6.

ALUDIOTRINE

ME

>

B8ize 30 x 15 x
16in, Beautiful
wajnut veree-
red tinish. Ele-
gant contem-
pary  design.
Robusty con-
struction.
Uncut remov:
ablo brseboard
Only 12t gns.
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SENSATIONAL NEW 1962 DESIGNS — BY GONCORD
LOW PRICES % PICTORIAL STEP-BY-STEP PLANS x EASY AS A.B.C.

THE NEW “LISBON”’

TRANSISTOR SET ~
This is a pocket 2-stage I9,6 %{t

transistor set not much
larger than a matchbox.

Excellent clear reception covering all
medium waves, works for months
off a tiny 14 or 3 volt battery costing
only 34d. Easy to build and an
excellent Introduction to transistor
circuitry. Everything can be supphed
down to the last nut and boit inc

THE NEW “VOLKSRADIO” ONLY [9/6

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS-

SIBLE—the beautifully compact _“S-STAR VOLKSRADIO™

measuring 43 x 2§ x 1l§in. receives i
perfectiy—in the Bedroom, Oflice.
Garden—over  all medium  waves
tincl. Luaembourg). Under 1d. how i
running cost. ANYONE can assembic
it in one or two hours using our
<imple A.B.C, plan. Complete set o1

SIMPLE PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 19/8, plus
post and packing /6. {(C.O.D. /-
extra). Parts sold separately, priced
parts list 1/-.

C.0.D. extra,
scparately).

Build this newlv-uesitned “MINUETTE" 4-STAGE transistor
sel in very strong ready dniled ULTRA-MODERN CASE, size
oniy 6 £ 34 x Lin. U.es three transistors anid diode and §ELF-
CONTAINED LOUD SPEAKER. Very

OUR NEW 4-STAGE “MINUETTE”

parts ONLY 13/ , plus 2/6 P, & P
(Parts can be bouxht
Money Back Guarantee.

This  All

39/6

sensitive, ulcal for office. Ledroom.
holidays etc. Months and mouths
of listening off an #d. battery. Can
be built FOR ONLY 39/6. includiug
PROPER CASE. miniature speaker,
etc. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS cte., plus
post and packing 1/6 (C.O.D. 2/
extra). Parts sold scparately, priced
parts list 1/-.

mnelading

Caniping,

an-ABC PLAM!
cluding

THE NEW “SAN REMO” 5 STAR 29/6

Transistor Speaker Radio~—The
“San Remo” 5 Star covers all mediumw waves
Y Laght”ete,
and lightweight—Slip: easily into the Pocket
or Handbaz—size only 41 » 21 x 13in. Works
for Months off 8d. Battery! Idealfor holidays.
Ledroom, etc. Anyone can
sewble it in ab how or two with our simpic-
Complete set ot parts 1n-
miniature
only 28/6, plus 2/8 P. & I. (C.0.D. 2/- extra.)
Parte can be bought separately.

‘Home,

Reliable

.

speaker—everything—

CONCORD ELECTRONICS Dept. 14/6
210, Church Road, Hove, Sussex

block letters,

Cheques acoepted. Cush on delwery Y- coira. Plrase print name und address in
Suppliers to Schools, Universities, Government and HResearch
Establishmen’s. Comaplete range of eomponents and values stocked, Kegre!
no C.0.D. sbroad. DEMONSTRATIONS DAILY AT WORKS.

Board, 7/6; 2 Gang Capacitor, Type "'00", 12/6;
Volume Control, Type V.C. 1545, 8'-; Switch,

Xtal Diode, Type GD9, 43/-,

Baseboard cut suitable
BSR  UAI4, available in red,

above, 65/-,

TRANSISTORS AND DIODES All .
A set of Transistors comprising | OC44, 2 OC45, | OC8ID, components for the Practicaj
2 OC8l, 376 set. Wireless Circuits “Mini-amp”, “Re-
N /OC73 16/-j0OC75 8/-JOCP71 25/-/OA79  3/9Red gency”, “International Short Wave
AN Transistors | OC77  12/- Maécggt; fﬁ 8A§; 13"6 Spot 36 Two”, “Mercury Six”, “Britannic Two”,
C35 18/-10C78  8/-[2 IOA (i T b :
ALPHAJ_OC36 21%6/0C8I 8- 2xOC78 16-0A91  31-White oo SE LD I p G (1) Gty ]
/ - OC44 6’-,OC84 8/6/Diodes OA95 36 Spot 5. or detailed price lists,
/ \oc4s §-10CI70 916.0AS = 6l-sundry TypesiGex3q 3.
] ! 5 B
/ \ Ko GEeE IR el AhGex3s 3. TRANSISTOR TRANSFORMERS
T
OC72 8/.10C202 26/-iI0A73 3. Audio  3/6!XD201 I/, Osmor Driver Transformer PW/DT, 83
o Output T fe oT, 1
PRACTICAL WIRELESS POCKET TRAN-| AUTOMATIC RECORD | wyeyrad Driver  Transtormer LEDT4" 3/
SISTOR SUPERHET. The New Version in | CHANGERS Y L )
a re-designed Cabinet with Carrying Strap. Repanco TT45 Driver Transformer, 5/-
Components Price List: Coil Set (Osc. and 3 LF.'s), | BSR Monarch UAI4 £6.19.6| Repanco TT46 Push-pull Output Transfor-
22/-; Driver Transformer, Type PW/DT, 8/3; | Collaro Cé0 Studio £7.19.6 mer 45/-
OQutput Transformer, Type PW/OT, 8'-; Ferrite g:"'s":DA“P(ESA'$ER chswEg Repanco TT47 Driver Transformer, 5/-
Rod Aerial, Type PW/FR, 8/6; Printed Circuic | REC Repanco TT49 L.F. Transistor Coupling

tor a

316; Hardware (Screws, nuts, washers, spacers, | tUrduoise, grey, and black/ former, 12/«
battery clips, cable cradles, cabie studs, cable | Ye!low, 63/ each. Amplifier S
hstrapping), 4/-; Transistors Type YC (Set of 6). and  Loudspeaker to  suit

Speaker: Case, 12/6; Capacitors, 15/-; Resistors,
5/<; Trimmers, Type MT3l/4A (3 required), 3/9.
Constructional Leaflet and “‘Blown-up" Circuit

Our new 1962/63 48-page catalogue

RECORDING TAPE

Diagram. PRICE FOR THE COMPLETE KIT|Sin. reel, 600ft. Acecate 1376

£7.19.6. 5in. reef, 900fc. P.V.C.  21/-| Caby Model AlO, £4.17.6.
7in. reel, 1200{t. Acetate 23/.| Caby Model B20, £6.10.0.
7in. reel, 1800it. P.V.C., 37/6 | Taylor Model i27 A, £10.10.0.

Transformer, 5/-

Ardente D00l (TI1079) Interstage Trans-

MULTI-RANGE TEST METERS

Pifco All-in-One Radio Meter 32/6

Test Master Model 200H. 20,000 ohms per volt,
£6.19.6

profusely iliustrated is now available.
Please send I/- in stamps for your copy.
Trade Catalogue also available for
which please attach your Business
Letter Heading,

M X3, 35/-, Acos Mic. 40,
BM3, 45/.,

MICROPHONES

Acos Mic, 39/1; Stick Type 32/6. Table Stand for above, 7/6, Floor Stand
Adaptor, (2/6. TSL Type MI Dual
(50,000 ohms) or Low (200 ohms), Matching, 84/-. TSL Sticik Microphone
19/6. Acos Mic, 45, 29/6. Microphone Model
Table Stand to suit above, 12/6.

ALPHA RADIO SUPPLY CO. 103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7

Impedance Microphone with High
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2 NEW-PRACTICAL WAV @
of UNDERSTANDING

Radio " Television - Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computors; Servo-mechs; Test Instruments;

Photo-electrics; Nucleonics, etc.

Faﬂ ...Your Career...Your Own Business ... An Absorbing Hobby
Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a *‘do-it-yourself”’ basis.

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

POST NOW

i | | .
[ ; i I To RADIOSTRUCTOR (Dept. G82) :
i | 4 A I READING, BERKS. I
\ I Please send brochure, without obligation, to1 |
LEADS THE WORLD i l
ALY 11TE WUITEL (e !
] 1IN - +w n L 962 |
Iu N ELECTRO N I CS : T RAI N I NG I~ Block cariTALs pLEASE I
. : - : \ LG M o e 1 (We do noi employ representaiives) |

L e e e ]
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Brand new, individually
checked and guaranteed

VALVES

AL6&0 6/- | EB34 116 ) EYSI 8-
ARS8 5/- | EB9I 3/9 | EY86 8-
ARDDS5 2/- | EBC33 7/- | EY9I 36
ARP3 3/- | EBC41  7/9 [ EZ40 7/-
ARP4  3/6 | EBC90  5/-| EZ4I 6'9
ARPI2 3/ | EC52 8/- | EZ80 6/-
ARP21 5/6 [EC70  10/- | EZ8I 69
ARP24  3/6 | EC90  20/- | FW4/500

ARP34  4/-| EC9I 3/ 6'6
ARTH2 7/- [ ECC8! 5/6|GIl20/I1B 9/-
ATP4 2/9 |ECC82 6/6 | GL450 10/-
ATP7 56 [ECC83 7/ | GL464A 10/-
AUI S/- [ECCB4 7. | GU20/2I

AU4 5/- [ECC85 8- 40/-
AW3 4/- | ECC9l 4| GZ32 9/-
AZ3| 8/- | ECF82 8/6 | H63 7.
BS4A 5/6 | ECH42 776 | HL23 6.
BT45  15/- | ECH8I 7/9 | HL23DD 8/-
BT9B 20/- [ ECL80 8/ | HVR2 1276
BT83  22/6 |ECL82  9/- | KRN2A 19/
CV54 5/- 1 EF22 7/ | KT32 8/
CV264 20/- | EF36 3/6 | KT33C 4/
Cv4014 8/- | EF39 4/- | KT44 6/3
Cv40I5 7/-{ EF50 2/6 | KTé3 4/.
Cv4025 10/- | EFS4 3/3[KT76 10/-
CV4046 40/- | EFS5 5/- | KTWeé2 7/6
CY3i 716 | EF70 4= | KTWé3 6/6
D4l 3/3 | EF73 6l | KTZ4)  6/-
D77 4/3 | EF80 5/6 | MH4 36
DA30 1276 | EF85 66 { MH4l HE
DAF70 35/- | EF86 7/- | ML4 4/
DAF9!  é/- | EF89 79 | ML6 6.
DAF96 7/6 | EF9I 3/6 | MS/PEN 6/-
DD41 4/- | EF92 3/ | NT2 9/
DETS  15/- | EF9S 5/- | OB3 7.
DETI9 3/6 | EL32 3/9 | OC3 56
DET20  2/- [ EL33 8/-| OD3 6l
DF39 4'- | EL3S 6/-1 OZ4 5/-
DF72 7'6 [ EL41 8/- | PCC84 7/
DF91 4/- [ EL42 8/- | PCC85 8/
DF96 8- | EL84 7/- 1 PCF8Q  7/-
DK%  7/3 | EL9I 4/6 | PCF82  8/-
DL92 6/- | EM80 8/-| PCLB2 8'6
DL94 [ 6'- | EM84 9/- | PCL83 I/
DL96 8/« | EN3I 15/ | PCL84 9/-
EASQ 176 | EP37A  7/- | PEN45 4/6
EABCS80 7/3 | EP7! 6/6 | PEN46  5/-
EAC9| 3/6 | EP72 5/- | PEN65 6/6
EAC9IW7/6 { ESU208 6/- | PEN220A 3/-

AND MANY OTHERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES.
below [Q/-, /- P. & P. 2/6 over (0/-, Orders over £3, P. & P, free.

BRAND NEW ORIGINAL SPARE
PARTS FOR ARS8 RECEIVERS.
Please write your requirements.
MARCONI! RECEIVER TYPE CR
100/2 tested and aligned £32.10.0 Carr. £1.
TELEPHONE HANDSET. Standard

New . & P. 2,
OR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
g’ggs on both ends. New £1.17.6. P. & P.

SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6 X5GT valve, £3.10.0. Carr. S'-,
R.109 RECEIVER. Covering 2-8 Mc/s.
v. D.C. with set of spare valves and
carrier. Brand new in original packing
case. £€6.18.0 including delivery in U.K.
R.I09A RECEIVER. Covering 2-12
Mc/s, £7.18.0.
“"CONNECT AND FORGET—
CANNOT OVERCHARGE” “ESS-
TRON"” AUTOMATIC BATTERY
CHARGER. Charging rate 4 amps.
The charging rate automatically adjusts
itself to the charge in the barttery.
Automatic current and voltage control.
Patented application of magnetic amp-
lification to battery charging. Indicator
lights show battery fully charged, receiv-
ing charge, incorrectly connected or
faulty cells. Mains voltage 200/250 v.
Built for 6 or 12 v, batteries. Measure-
ments 7 x 5 x 54in. Weight 84 Ibs.
Price £6.19.6. P, & P. 3/6.

PL36 1076 | VRI50/30 6AK7 6/-
PL8I 9/- 6/- | 6AMS 5/-
PL82 8- [ VT4C  25/- | 6AM6 4/
PL83 10/- [ VU39 6/- | 6AQ5 7'
PTIS 107- | W3l 7/- | 6ATS6 5/
PT25H 7/6 | X66 8/- | 6B7 516
PX4 19/- | Y63 5/- | 6B8G 2'6
PX25 9/- | Y&5 4/- | 6BAS 5/6
PY32 12/- | Y66 8/- | 6C4 276
PY80 6'9 | Z31 6/- | 6C5GT  6/-
PY8I 7- | 1A3 3/- | 6C6G 3.
PY82 8/- | IASGT 5'- | 6C8G 5/.
PY83 73 | IC5GT 76 | 6Ds 4/.
PZI-35 9/- | IDBGT é/- | 6F5 5/3
QP2i 6/- | IE7G 7/6 | 6F6G 4/
QP25 5/3 | 1IG6GT &/- | 6F7 5/-
QS575/20 619 | L4 36 | 6FSGT 59
QS95/10 6/9 | ILDS 5/- | 6F8G 5/.
QV04/7 7/6 | IRS 6'- | 6F12 46
R3 8- 1 154 5/- | 6F13 5/-
R3/10 4/« | 185 5/9 | 6FI7 5/~
R10 76 | I1T4 4. | 6G6G 276
REL2l 25/- | IW4 6/- | 6H6M 176
RK34 2/6 | 2A3 §/- [ 6J5 36
RX235 10/- | 2AS 6/- | 6JSG 3/
SP2 4/- | 2A6 7'- | 6J6 3’6
SPI3C 476 | 2C34 2/6 | 6)7G 5/.
SP41 2/¢ | 2C42  25/- | 6K6GT  é/-
SP6I 2/- ) 2C46 30/ | 6K7G 2/3
SU2150A 2X2 4'- | 6K7GT 49
A4 5/- | 6K8G 5’9

T4l 7/- | 3B7 5/ | 6K8GT 8/3
TP25 15/- 1 3B24 5/- | 6K8M 876
TTH 3. 9 6L5G 6/
TTIS 25/ | (829B) 60/- | 6L6 9l
20 16/ 1 3Q4 6/- | 6L6G 6'6
Ul2/14 8/- | 354 5. [ 6L7G 4/6
ul17 5/. | 3v4 6/- | 6L34 46
ulig 6/6 | 4€27 60/- | 6N7G 59
u27 8/- | 5B/254M 6N7GT 6/
us2 5/- . | 6Q7G [0
UCH42 776 | 5R4GY 9/- | 6R7 6/
UBF80 8’6 | 5T4 9. 1 65C7G_ 4/6
uLIt 5/- | 5U4G 5/. | 65C7GT 5/
uLI2 §/- | 5V4G 8/ | 65G7 5.
UL4l 7/- | 5Y3GT é/- | 65SH7 3’
uLs4 76 | 5Z4 8/6 | 6SJ7GT 5/9
uuUs 5/6 | SZ4G 8/ | 6SJ7Y 676
uy4i 6/- 1 6AB7 4'- | 65K7 5/3
UYss 66 | 6AC7 3. ) 6S5L7GT 66
VP23 3/- | 6AGS 3. | 6SN7GT 4/6
VP4l 56 | 6AG7 6/- | 65Q7 6/-
VR99 8- | 6AJ7 3/. | 6557 6.
VRI105/305/6 | 6AKS 5/- 1 6VeG 476

TANNOY LOUDSPEAKERS, 7.5Q
imp., in wooden case. New 19/-, Carr. 5/-,
HIGH RESISTANCE HEAD-
PHONES (CHR), i2/6. P. & P. 2/,
LOW RESISTANCE HEAD-
PHONES (D.L.R.) 8/-. P, & P, 2/-,
TELESCOPIC MAST. 34ft. Consisting
of 6 sections of steel tubing of such
internal and external dia. that the smaller
sections may be collapsed with the largest
section, Immediate erection. Absolutely
complete with brackets, guys, pegs, spikes
etc,, £12,10.0. Carr, 18/, As above but
20ft., £7.10.0. Carr, i8/-,
MULTI-TESTER. 0-6-30-120-600-1,200v.
AC/DC. 0-120 pA, 0-300 mA, AC/DC.
0-30,000 Q, 0-3 MQ. 10,000 Q/v. 34 x
4% x lin. Very clear, large scale. Price
£4.10.0. P. & P, 3/-,

COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, total length
15ft. 10in. Top dia. 0.185in. Bottom dia.
0.615in., together with matched aerial
base. MP37 with ceramic insulator. Ideal
for car or roof insulation £2.10.0. Post free.
53 TRANSMITTER SPARES. Full
range. Price list on application.
DYNAMOTORS DM 2| FOR BC 312
RE;(:EIVER. Brand New, £2.10.0.
P. & P. 4/-,

C.0.D. 26 extra.

P.GC. RADIO LTD.

170, GOLDHAWK RD.. W.12
Shepherds Bush 4946

6V6GT  5/- | 80 516 | 8020 10/
6X4 si- | gl 9/- | 900! 31
6X5GT 5. | 82 8- [ 9002 516
6Y6G 6l | 83V 9/- [ 9003 6.
6Z4 56| 8% 8l [ 9004 216
787 7'6 [ 8sal 9. | 9006 216
7C6 7/- | 85A3  I5!-
77 g6 | 89 é- | RS Rts,
7H7 7/3 | 210VPT ACRI 15/
797 7| 7-pin 206 | ACRII 15/
7v7 50 | 250TH €9 | Cvoos |er.
7Y4 6/ | 350B 8- [ ~vis59¢
724 416 | 393A  15% | o0l oo,
8D2 2/6 | 705A 15/ E4103/B4
902 3. [ 7158 é60/- 251,
12A6 206 | 717A 816 | 3pp7 351,
12AH7  5/- | 801 6~ | 5gp| 351
12AT7 5/6 [ 803 226 | 3¢p; 4206
12AU6  6/6 [ 804  S5/- | 3ppy  4sr.
12AU7  6/- | 805 30/ | 5fp7A 281,
12AX7 7'- | 807 AMER | 78p7 = 40/
12cs 3. 6'- | 12Dp7  60r.
I2EI  22'6 | 807BR 6/~ | \CRx258
12He 2/- 8/« ) (with scann-
12K7GT 416 | 810 80r- | (=" A0
12ksM 706 [ 813 607 | VERTIE 301
12)SGT_ 36 [ 815 40%- | y&R 304
12Q7GT 414 [ 816 30/- 35/,
125A7 776 | 829A  30/-

125C7  4/-|832  15/- Photo
125G7  4/- | 832A 35/ | _ Tubes

' 14 | CMG8 9.

125H7 31 | 843 7'4 :
125)7 5. {866  lor- | CSl6 1216
125K7 316 | 872 20/- | Special
125L7  5/9 | 930 8/. Valves
125N7 519 | 954 4. [ 2531 450
125R7 61 | 955 2/6 | 3A/1481 45/-
14L7 7/ | 956 2. [ 3J170/E £35
ISD2  6/- | 957 51 | 3J192/E
20A2 17/6 | 958A 5. £37.10
1B6 9. 11616  31-[ 431  £35
25L6GT 7/9 | 1619 5. | 450  £35
30 5/-| 1625 6. |sD2I €3
35L6GT 8. | 1626 476 | 723A/B 50/
35T 1776 | 1629 416 | 725A 301
35Z4GT 70 | 4043C 136 | 726A  27'6
37 4- | 4063 81 | ACT6 160/
38 4/-| 6064 10~ | CVI93 30/.
58 6/- | 6065  '8r- | CvoBD 3!
59 6/-| 6120 4/ | ESU77 200/-
75 56 | 6516 8- | KR&/3  £4
76 57193 119 [ Ls78 30/
77 6-| 7475 3. | WL4I7A
78 71- | 8013A 25/. 15/

All U.K. Orders
Overseas Postage extra at costs.

AERIALS |[Ift. long. 2ft. long when
folded, I5/-. P. & P. 2/-.

CRYSTAL CALIBRATORS No. I0.
Frequency range I.5 to 10 Mc/s. Together
with working instructions, lead and spare
valves. £4.10.0. P. & P, 3/-,

COMPLETE V.F.O, UNIT from TX53.
Freq. range in 4 switched bands from
1.2-17.5 Mc/s. Two V.T. 501s. as oscillator
and buffer, 807 as driver, two SI30s as
voltage stabilizers. Output sufficient to
drive two 8I3s in parallel. Slow motion
drive directly calibrated in Mc/s. Provi-
sion for crystal control, metering of buffer
and driver stage. Power requirements
400 v. and 6.3 v. D.C. Can also be used as
low power transmitter. In excellent
condition with valves and circuit diagram.
£5. P. & P. 15/.,

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 | 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. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23[b.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special headphone
and supply leads. Carr. £].

CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P. |/6.
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—NOT DODGEY SWINGIN’ !!!
MOS Rl LieEor ROPE IN LUXEMBOURG !

OF YOUR GIRL’S HIT
PARADE WHEN YOU WITH THE FANTASTIC

PACK A ...

PARISIENNE! %> PARISIENNE !!

% A SUPERB POCKET TRANSISTOR

Dozens of continentals come rolling in!
LUXEMBOURG ROMPS IN LIKE
THE LIGHT!! Fully tunable over long
and medium waves; the complete novice
and experienced constructor alike will
delight in building it. Already excellent
reports have reached us from all over
Europe and the U.K.! You will be
ASTOUNDED by its tremendous
volume and truly remarkable performance.
Buildeup presents NO PROBLEMS!
EVEN to the COMPLETE NOVICE!

&

e

G S R

Components include a built-in_ ferrite
rod aerial, high quality 3in. moving coil
speaker, printed circuit, elegant style
cabinet, etc.

TR ERER S0 0 &

s oy 3o FEELEE G

gloansnmunme
s FE S s o NE
i iEFE R R EREESR
§fJ ImBEE s

§
Fllmeneg S m Y

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

oo o g sy -
M%w%”’g

g S SRR S FR NIRRT

ﬂ.

This amazing little set

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 £3 19 B PUT THE WORLD IN
YOU CAN'T GO WRONG ! u u OO0 YOUR POCKET!

Free advice bureau, second-to-none service and all your components top quality and fully guaranteed.

Transistors: OC76 4/6, OC7! S5/, 4 Transistor Amplifier, printed circuit F.T.R. Il. Tape Recorder Kit. Sub-
Japanese Audio 276, G.E.C. SI Black with circuit 2/, P.P. 3d. Parts available, assembled, finished in one hour, Size:
gudio 3’[-0, S2, g'(ge dri;leg 3/-, SB305 9;-, but not plans. 6 x B}Sx 2§‘in. Fully pogtabl?l. losxiz
C170 10/-, 77 1216, 2N398 10/, . : play. Send for illustrated ieaflet. |

SB340 7/6, OC42 316, XATOl 6=, GET |03 Car. Aerials. Adjusuable angla teles i 7eosi g6.i9.6, P.P. 376
h q scopic. |2in. closed, 36in. extended with
6/-, OAI0 6/-, OA2 203 7'6, OAS diode Co-a lug. 1716, P ]

5/-, OA2 202 776, Lacest miniature diode o-ax plug, 1776, Fost paid.

OA90 2/il, XCl4l power output as Window Fixing, type for portable, 1776,
OCl6, only 10/-, XAll6 6/-, general post paid.

purpose diodes [/-, P.P. 4d. on each Miniature Mains Solderin
: g Irons.
transistor. All these are new. Designed f<>rI transistor kit work, 30
watt, specially light weight, handle
OC28 1916, OC35 196, OCP71 196,  unscrews to cover bit so that iron can
0C200 1276, P.P. 6d, OC72 5/-, P.P. 3d.  be carried even when hot, supplied
OC44 5/6. OA47 V.H.F. or hjspced  with handsome pocket case in grey
switching diode 3/6. OAB86 4l-, 2N456 leather cloth P.V.C. Spares always
19'6, OC28 and OC29 1976, CGI2E  available—ONLY 17/6. Post paid.
diodes 4/-, SB345 6/6, SB346 7/-. .

Fz

q R WANTED
12-way Tag Board, with resistors and i L
condensers as follows, all §in. watt Valves, transistors, miniature compo- F
transistor type: two 10 meg., two 0.01, nents, all types of radio equipment,
one 3.9 M.. 5.6 M, 3.3 M, 1.2 M, 22 M,  any quantity, but must be new, cash
470 Q, 470K, All for 2/-, P.P. 3d. paid by return.
600002 P.O. Relays. Platinum contacts,
3 way normal open, few only at 12/6. TRADE EgOI;I‘I':‘YIELS"\:\gLCOMED
P.P. 9d. S -~ e O bl

WOLVERHAMPTON RADIO & TV SUPPLIES, 43 Birmingham Rd, Wolverhampton

Terms:—C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught!
All components can, of course, be supplied individually. Fuller details and/or prices by request, write (S.A.E.) or call
Tel.: Wolverhampton 20315
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ARMSTRONG AF208 AM/FM
RADIOGRAM CHASSIS

* Full VHF Band (87-108 Mc/s and Med{ium
Band, 187-570M) % 7 Valves % 5 Watts Output
* 15db Negative Feedback % Separate
wide range Bass and Treble Controls *
2 Compensated Pick- up InDut,s * Frequency
Response 30-22 C.D.8. Tape
Record and Playback Facillmes % Conti-
nental Recebtion of Good Programme
Value % For 3, 74 and 15 ohm sDeakers.
Send S.A.E. for leaflet,

pric: £22.18.0 carr. Free

LATEST “EMI” 4 SPEED

SINGLE RECORD PLAYER

Acos Hi-Fi Pick-up for L.P, and/or 78, 7,
10 and_I2in. records. Silent motor. heavy
turntable, auto stop. Complete on Base-

Dlate.
Spectal offer  £6.5.0  post, free.

SINGLE-PLAYER BARGAIN

Ready-built, complete with BSR TU9
4.speed gram pick-up unit. Handsome
portable case. 3-watt amplifier with
2 valves and speaker. List price
£12,12.0. OUR PRICE £8.19.6.

Fully guaranteed in manufacturer’s
sealed cartons.

SUMMER SALE PRICES

New Boxed VALVES %0-day Guarantee

074 5/~6K7G  5/~|EABCS0 8/~ I'CL82 10/~
1R5 6/-'6K8G  5/-|EBIL  4/-|pCLsd 10/-
185 8/-6LBG  8/-|kBC4L 8/-|PL3L 1o/~
1T4 8/-i6N7M  5/-|EBCSL  8/.[PL83 /-
2X% 2/- 6Q7G  6/-]|EBFBO 9/-lPY80 /-
384 7/-|psNT s/ lECH42 8y vysi g/
3V4 7-l6veG  b/-{ECHSL 9/-[PVs2 7/
3Q5 7/-|p x4 5/-|[EF85  6/-|PY83 8/
5U4 X 8/-|QP25  7f-
5Y3 gf-[sral 3/
574 7/-[3p6l  §/-
6AC7 9/-{u2z2 -
6AMS 9/-|UBC41 8-
6ALH W=-1UBC8L 9/
6BAS 7/ UBF35  §/-
6BES 7/ UCHBL 9/~
6BWV6 1/-|UCLS2 10/-
6C4 HABC8010/- UCL&3 12/-
6D6 5/-|HVR2A 5/- UF39 /-
6GH 5/~ KT33C 8/- UL4L  §/-
6HS 2/-|KT76  8f-fUiv4l 5=
6J5 8/~ MULY  7/-[UYS5  7/-
676 8/- PCCRY  8/-|UUY /-
617G 8/- PUF80  8/-|VRI50 7/-
6K6 5/-lpLos  8p-ipCF32  8f-hwsl 6/-
SETS OF VALVES
DK96, DF9, DAF9, DLI6 29/6 set.
1R5, 1T4, 185, 334 or 3V4, 19/6 set.
NEW FAMOUS
ELECTROLYTICS MAKES
TUBULAR  TUBULAR CAN TYPES
1/350V 2/« 50/350V 5/6|16/450V 5/
2/350V  2/3 _|32/350V 4/~
4;450v 2;3.100/{)5V 3" [100/270v 5/6
8145 las0/25v 3/-[2.000/6V 4f-
50V 2/3 <

e 500/12V 3/ 5,000/6V 5f=
16/450V 3/- 324 32/350V 5/~
32/450V 8/g|8 +8/450V 8/6(324 32/450V @/
25/25V  1/8|8-+16/450V  3/9 ggi ?;/Jg ?;"/7350V77(/-
5 -

50/25V  2/-|16-+16/450 48 5, T 0009500y 1176
50/50V  2/-1324-32/350v  4/6l1004+200/275V 13/6

COMPLETE RADIO
£4.|9.6 post free

4 Mutlard v‘uves oin, _.peakur frame aerial.
4 pre-set stations. 1 long, 3 med. wave.
Superhet (,lrcult. BR.AVI) NEW,

Size 9 x 6 x 5lin, high, Tosted by us ready
for use. °00/?.50 v. A.C.-D.C. Mains.

DE LUXE MODEL as above but with
illuminated dial. Fully tunable over
fedium and Long Wave. 5 inch speaker.
Bargain £5.19.6, post free. Tested by us
betore despatch. 12-month Guarantee.

MAINS TRANSFORLIERS 200/250 v. A.C.

Poastage 2/~ each iransformer.,

STANDARD, 250-0-250, 80 mA, 6.3 v.
upped 4 v, 4 a, Rectifier 6.3 v, 1 a, 5 v,
2 a. or 4 v. 2 a. 22/6, ditto, 350-0-350 ,
MINIATURE 200 v, 20 maA, 6.3 v. 1 a.
MIDGET, 220 v. 45 mA, 8., 3 Vo 2a. L,
SMALL, 2:0-0-220, 50 mA, 6.3 v.2a,
ST, 250-0-250, bu mA, 5.3 v. 3.5 a. ,,
HEATER TRANS ﬁ 3 v, 1} amp. oo /6
Ditto, tapped see. , 4, 6.3 v, 1§ amp.
Dm.o, sec, 6,3 v, 3 a.m 1
GENER‘AL PURPOSE LOW VOLTAGE ‘2 amp.

3.5 a.

10, 12, 15, 18, 24, 30 v. 22/8
AUTO TRANSFORMERS 150 w. 00 /6
0, 120, 200, 230, 230 v., 500 w. . 82/6

MULLARD 510” Mains transformer ,, 30/-
PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be
doubled. Giuaranteed 2 years. Primary 0-11(»-
210-230-250 v. H.T. 300-0-300 v. 50 mA. L.T

5.3 8amp. Size 4 X 34 X 3% in, Weight ﬁlb.
Post 2/6, 176
MAINS POWER PACK. Size Si x 4} x 4 in,
with mains transformer. metal rectifier and
condensers to provide smoothed H.T. output
220 v. 48 mA. D.C,, L.T. 6.3 v. 2 a. Centre
tapped, All ready bujlt on a strong meta.l chassis.
Brand New. Bar:ain. Post 2/6 9/6

O.P. 'I‘RANSFOR]\IERS. Heavy Duty 50 mA. 48,
Multiratio, push~pull, 7/6, Ditto, 10 w., 15/6, Mini-
ature, 384m etc., 5/9. L.F, CHOKES 15/10l[ 60/65
ma4, 8/-; 10 11, 85 wmA, 10/6; 1v H., 150 mA, 14/-
FULL WAVE BRIDGb SELENIUM RECTIFIER:
2, 6 oor 12 v. 14 amp,, 8/%; 2 a., 11/3; 4 =, 17/6.
CHARGER TRANSFORMERS Tapped wmput 200/
250 v. for charging at 2, 6 or 12 v., 1} amps., 15/8.
2 amps,, 17/6; 1 Bmps., 22/6. Circuit included.
4 AMP CAR BATTERY CHARGER with amp
meter Leads, Fuse Uase, ete., tor 6 v. or 12 v., 69/

BOOKS list SAE.

40 Circuits forGer manium Iyiodes 3/-.
“W.W.' Radio Valve Data, 6/-
High Jidelity Speaker Enc I0~ul‘(‘. Bf=s
YValve and TV Tube Equivalents, 9/6.
TV Fault Fin £, 5/-.
Quality \l‘ll[)llﬂ(‘l‘h, 4/8.
lladm Valve Guide. Books 1, 2, 8
/- cach.

& or superhet Receivers, 7/6.
I’ractical Radio Inside Out, 3/6,

XMaster Colour Code Chart, 1/6.
Transistor Controlled Maodels. 7/6.

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, C.R.
tubes with failing emission. Full
instructions supplied.

Type A optional 23% and 50% boost,
2v, or 4#v. or b..i\. or 10.8v. or 13.3v.
Mlains inpul. PRICE 10/6.

LOUDSPEAKER P.M. 3 OHM. 2§, 3, 4in, 18/6.
3in. Rola, 17/8; 8in, Plessey, 18/8; 7in. x 4in. Rola,
18/-; 64in. Rola 18/8; 10 x Ain. 27/8; 10in, Rola.
30/-; 4in, Tweeber, 26/-; 12in, R.A, 80/<;

134 x 8in., Double Cone E.M.L 45/-,
STENTORIAN HF1012, 10in, 3to 15 ohms, 10 w,, 95/
35 ohm, 7 x 4in., 25/-; 3fin, 198/3.

BAKER SELHURST
LOUDSPEAKERS

Details 8.A.B,
12in, Baker 15w, Stalwart
3 or 15 ohms, 43-13,000
C.p.8. ‘e 2o 80/~
12in. Baker Stalwart, Foam
Buspension, 15 ohms, 40-

13,500 c.p.s. .. £6
12in. Stereo, Foam Bus-
pension, 12w., 35-16,000
CapBa ao £6.17.6

12in. Baker Ultra Twelve,
20 c.p.s. to 25 ke, £17,10
15in,  Auditorium, 35 w., 0.
Bass. 20 c.p.. to 12k fos, £18

TWIN GANG TUNING CONDENSERS. 365 pF,
miniature lin. x l}in, x 1}in,, 10/-. 500pF Standard
with trimmers, 8/-; midget, 7/8; with trimuners, 9/-.
500 pi slow motion tuning 9/-

SMALL 3 gang 500 p¥, 17/-,

SINGLE 25 pF, 50 pF, 75 pF 100 pF, 160 pF, §/6.
Bolid dielectric 100, 300, 500 pF, 3/86,

CONDENSERS. New atock. 0.001 mfd.

T.C.C. 5/8; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV, 8/6
Tubular 500 v, 0.001 to 0.05 mid., Qd., 0.1, 1/=;
0,25, 1/8, 0.5/500 v., 1/8. 0.1/350 v., 9d. 0. 1/2,000 v.
0.1/1,000 v, 1/850.1 mid., 2,000 volts. 3/8.

CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 9d.

SILVER MICA CONDENSERS. 10% 5 pF to 500 pF .

8d.; 600 pF to 3,000 pF, 1/~ Close tolerance-
(+ 1 pF) L2 pl to 47 pk, 1/-, Ditto 13, 50 pF
to 315 pF, 1/-; 1,000 p1~‘ to 5,000 pk, 1/9,

465 K¢/ SIGNAL  GENERATOR
l’rico 15/- Uses B.F.0. Unit, ZA 30038

dy made with valve 1S5, POCKET
\lll 2} X 4} x 1lin. Slight modifications
required, full instructions supplied.
Battery 8/6 extra 69V 11V. Details S.A.E.

WAVECHANGE SWITCHES

8 p, d-way 2 wafer long spindle 8/6
2 p, 2-way, or 2 p. 6-way long spindle or 4 p. 2t

way or 4 p, 3-way long spindle ,, e . 3/6
3 p. 4-way, or 1 p. 12-way long spmdle . 3¢

Wavechange “MAKITS”, Wafers avail-
able; 1 p. 12 way, 2 p. 6 way, 3 p. 4 way,
4 p. ‘3'way, 6 p. 2way, 1 water, switch 8/6;
2 wafer swlcch. 12/6; 3 wafer swlt,ch 16/-:
additional wafers up to 12, 3/6 each extra.

Toggle Switehes, s.p., 2/~ d.p., 3/6;
d.p.t.d.,’4/-. EX. Govt. s.D.d.b., 1/-.

CRYSTAL MIKE INSERT, 6/C
Precision enzineered. 1iin, dla.. x }in,

MIKE 35/-
JIKE. ..., .25/

Pax. int. oct., 4d. EA5(Q,
‘T, 1/3. Engl. and Amer. 4,
6 and 7 pin, 1/~. MOULDED Mazda and
int, oct., 8d.; B7G, B8A, B8G, B9A, od.
B7G with can, /6. B9A with can, 1/9.
Cexamlc EF50, B7G, BQA. int. ocCt., 1/«
B7G, B9A cans, 1/- each

Lcuality 2eStage HI-F1I AMPLIFIER
A.C. only, 200-250 v. Valves ECL86 and
EZ30. 3 watt quallty output. Mullard
tone circuits, bass boost, treble and
volume controls, Separate engraved
Perspex front-panel with de-luxe finish.
Heavy duty output transformer 3 ohm.
Shrouded mains transformer. Stove
enamelled chassis size 6in. x 5in. x 3in,

"Jﬂ-l l)l:, LUXE
QUALITY STIC

T

Valveholders,
56(]- B12A, CR

Bargaiz: Price £4.10.0. Circuit supplied.

THE ORIGINAL

RADIO COMPONENT

Our written guarantee with every purchase.

NEVW COMPONENT LIST 1/-

Bus 133 or 68 pass door
S.R. Station Selhurst
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Volume Controls |80 o= COAX

CABLE N t TRANSISTOR RADIO MED, &
Linear or Log Tracks, | Semi-slr  spaced  tin. LONG WAVE RIT MUNARBH REcan PLAYER
Long spindles. Midget | Stranded ok goq g || First class components to make a 6 L - g
5 K ohms to 2 Meg, | g0 vin 25/ transistor 2 wave band superhet chassis. Kit with ready built amplifier, speaker
LS, 8-; D.P.  4/6| Frings Guaity ) iaeal for portable or table radlg. all and cabinet. £12.10.0
. . 1018s D) : -yd. parts including ransistors ferr: 5 ins. . M
stereo L/8 1018; DI 14/8 [ Alr spaced. yd aerial, printed circuit, 8}in, x 2Hn., but carr. and ins. 5/

= EXCLUDING speaker and cabinet.
TELESCOPIC CHROME AERIALS. _13in. extendiing Simple Instructions 1/6 (Free with
to 43in., 8/6 ea. Coax Adaptor Plug, 1/8 extra. kit).
TRIPLEXERS Bands L, II, 111 g ..o 12/6 Speakers, 35 ohm, 7 x 4in, 25/ £4 5 °
COAX PLUG .. 1/~ LEADSOCKET., 2/- extra or 3tin. round 19/6 extra. Ldd
PDANEL SOCEKETS Fll{:-E 0U§L§2T BOXE‘;SW 4/8
ALANCED TWIN FEEDER yd. 8d. 80 or 300 ohms,
DITTO SCREENED por Jo. 16, 80 obms only. TV Plug-in “V" Aeria1 16/6
IRE-WOUNL POTS, o re-ue! n. "
VLTS pe N All v.sl:lea tofchizcs BES :u-SIen. mcxsémg‘?gl-:?pzp;npic;nr}& 2/6, Closed circuit,
30 K., 50 K., 4/=, (Carbon 30 K., 2 meg., 3{-). o - 1ot B0 Ln
WIRE-WOUND 4 WATT Pots. Long spindle, .;Ap(l:'l]( g/!;’I‘IGS. Englieh, 3/-; Screened, 4/-; Grundig,
Values, 50 ohws to 60 K., 6/6; 100 K., 7/8, Wirewound Ext Speaker Control, 10 0 8/-,

PHILIPS TRIMMERS, 0-10 pif, 3:30 pF', /s, ALADDIN FORMERS and cores, i ;

2 res, in., 84.; lin,, 104,
TRIMMERS, Ceramic, 30, 50, 70 bl 8t 100 PG | 0.3in. PORMERS 5037 or 6 and cans TVY or %, fin. e
150 pF, 1/3; 200 pF, 1/8; 500 pF, 750 bl 1/8. | oq, x33in. or §In, ag. x Liin,, 2/~ with cores, 4 8peed Autochanger, B.8.R., U. I
vV, eto. TRIMMER, 1000 pF, with knob, 8/« S8LOW MOTION DRIVES. 6: B.8.R.. U.A.12 8tereo/Meno .
RESISTORS. Preferred values. 10 ohms to 10 meg., | go1 N IRON, 25W, 200V or '2::)0V, 24/, Garrard Model Autoslim . .

w., 4d.; 4 w., 4d.; 1 w., 6d,; 11 w., 8d.; 2 w,, 1/=, B 200 or 240v, 29 4 8peed Bingle Players, EM1 .
HIGH STABILITY." § w. 1%, 2/-. n;efer;-ed vn.luges_ ANTEX SUB-MIN IRON 10w. 200 or - 29/8 Garrard TA Mk.11, GC8 Hesd .. po
5 ¥
10°Q to 10 meg. Ditto 5%, 10 @ to 22 meg, 94, N FM TUNER COIL SET. Garmard B tion’ L. $1710.6

5 watt 1/3
WIRE-WOUND RESISTORS H.F. coll, aerial coil, oscillator Amplifier player cabinets (except 4 H.F.) 70/-
PO 10 ohma—10,000 ohms 81| coil, two '1f. transformers 10.7 Meje. e e liacr and U3in. speater .. _95/-
AR 0o R 10 3 detector transformer and heater choke, 3-vaive amplifier and 8{in, speaker .. 108/~
8 0 LAY . . oo Circuit and component book using four Wired and tested ready for s with above.

R e STerE 6AM6, 2/6. Complete Jason FMT.1
AMERICAN “BRAND FLV Kit. Jason chassis with calibrated dlal.
PLASTIC RECORDING T components and 4 valves, £6.5.0.
Play 7in. 2,400ft, 60/~ | Spare 55 o TR
Double Play Tin. reel, 2 e, 8716 | Tlaatic || MAINS DROPPERS. Muidget adjustable siiders LF. TRANSFORMERS 7/§ pair
R 0.3A, 1000 ohms, /-; 0.2A, 1,200 ohms, 5/-; || 485 kc/s slug tuning miniature can.

All gapphire styll avsilable from 6/

“Play _ Ti1 1 eels
Long Play ;i’?ﬁrf—:le?isgwl é’g,’a 3in, 1/6 || 0-154, 1500 ohms, 5/; 0.1A, 2,000 ohms, 8/~ High Q and good band width, Data
Siareey boott, 18/6 | 410. 2/- | | LINE CORD. 0.34 60 ohms per foot, 0.2A 100 ohma sheet supplied.

5in. 2/~ per foot, 2»way, 1/- per foot; 3»way 1/ per foot.

Standard  7in. reel, 12001t 25/- | 54in. 2/- || MIKE TRANSFORMER. 50-1, ARDENTE _Transistor _Transformers

4182 Type D303, 7.3 CT: Push Pull to 3 ohms

5in. reel, 600ft. 16/-17in. 2/8 || P.v.C. Conn, Wire, 8 colours, sin,
.V.C. b 3 gle or stranded, 2d,
“Instant” Bulk Tape Eraser and yd. Bleeving, 1.2mm, 24.; 4mm, 3d.; 6mm, 5d. yd. fj?r chwc'i gsx ‘ xlél,j’," Push Pull nm%?
Head Defluxer, 200/250 v. A.C.. 27/6. SPEAKER FRET. Gold cloth, 17 x 25in., §/-; 25 x fO%C'IQ ote., 1 x § x ¥in. /8
Leafiet with full details. 8.A.E. 35in., 10/=, Tygan, various colours, 2in. wide, from | . D058, 11,5 : 1 Output to 3 ohms for
2 e wi , 115 ¢
S IEOI ft‘.i. ?i‘lnl lide,dfrom 5{- ft. 8amples, 8.A.E. o g S i x itn utpbu

CRYSTAL SET BOOKLET, 1/-. xpanded Mectal, Gold, 12 x 12in., 8/=, . o J
CRYSTAL DIODE G.E.C., él-. GEX34, 4/-. OA8L, 8/-. Type D167, 18,2 : 1 Output to 3 ohms for
HIGH RESISTANCE PHONES. 4,000 obma, 15/- pr. TELEVISION REPLACEMENTS 2, etc., $ x  x fin. .12/
SWITCH CLEANER. Fluld squirt spout, 4/8 tio. Lflne Output Transformers Type DZ:% 45 : 11 Brjiver }'r&ns{ormer. }0;-
rom 45/- each, NEWY Stock Type D240 8.6 river Transformer, 10/~
HIGH GAIN TV PRE-AMPLIFIERS and other timebase components. Most ARDENTE TRANSISTOR CONTROLS
BAND 1 B.B.C makes available. S.A.E, with all enquiries| | Type VC1545, 5K with switch, dia. 0.91n., 8/~

Tunable channels 1 to 6. Gain 18db. T VG1760, 5K with switch. dia, 0.7iz.. 10/6

5&%0‘&73 e.&cﬁlc B:mlsz %’g O(r]’ggég [1] [1] Deaf ald ear plece xtal or magnetic, 7/6.

valﬁ(‘a‘{%flprisl?rred.) R E G E N T 4 V A LV E
>

5 LT.A.—Sameg prices. 113 ”
Tunabie channels 8 to 13. Gain 17 dB. 96 WEYRAD

RANGE ||| coms AND TR ANSISTON SUPER:

Paxolin Panels, 10 x 8in., 2/-. VALVES A 2- B NS -

i b g > HET WITH PRINTED CIRCUIT
Miniature Contact Cooled R(‘ctlﬂcr% «IT. PRICE D e RITe oD AERIAL

250V 50mA, 7/6; 260V 60mA, B8/6;
A A, 3 300m

TV ete., Stiicon Sub.-Min. Rectifier. 125V.
300mA, 6/6; 250V. 300mA, 14/6.

Selenium Rect,, 300V 85mA. 5/~

Colls Wearite “P' type, 3/- each.

Osmor Midget “Q" type. adj. dust core.
from 4/~ each. _All ranges.

Tetetron D.W.R. L. and Med. T.R.F.
with reactions, 4/-. Med wave D.R.. 3/6.
Ferrite Aerials, M., 8/8: M. and L., 12/6.
Osmor Ferrite Rod Aeriais, L. and M.
for transistor circuits, 10/- each.

Ferrite IRods, 8 x &in,, 3/-; 8 x 5/16in., 3/-.
HLF. Chokes, é/g./ QsmoraC1 g, h. o8
T.R.F. Colls, . 7~ pair; y B/ Printed Circuit—PCAl. Size 2! x 8iin.
Repanco DRR2, 4/-, DIIX1, 2/8. Ready drilled and printed with cogr;l-

Radio Screwdriver, 5in., 6d. PRINTED CIRCUIT BATTERY eonent positions.

Neon Mains Tester Screwdriver, 5/-. olume Control. 4/

Long and Medlum Wave Aerial—RA2ZW.
£6. 6. 0. On 6in. rod, 7/16in, diameter, 208pF
carr. 4/- &unlr‘kgn T 12//0

ar Aerial Coll. .
Oscillator Coil P50/1AC, Medium wave.
For 176pF tuning.
1st and 2nd L.F. Transformers—P50/2CC.
470 kefs, 11/161n. dia. by Hn. high, 5/
3rd LF, Transformers—P50/3CC, to fee
diode detector. 8/~
Spare Coros. 6d. each.
Driver Transformer—LFDT4. 1 5/16 x

x 1¥in.
Wavechange Switc]

solder Radiograde, 4d. yd., tb. §/- P . hm Speaker, -
Iiack Crackle Paint. Air drylng, 3/~ tin. PORTABLE KIT g{i‘nliftr"o'u%?do&’:n:)hgl :peaker. 1295//0
i . P 7 in. 24 Fixed Resistors, 10/6
Aluminlum Chassls, 18 s.w.g. Plain :‘li;:";:ﬁl:gae;i’; ?ZCC P,::::juém“xu :':d %{i Fixed Condein%egsimm 1201/6
undrilled, 4 sides. ‘riveted oorners. ||| copdensers. Components of tment quntty ||| §8uNrd Mansistors and diode. 42/
4/G; 2 x Tin., 5/9; 11 x Tin., 6/9; 13 x 9in.. clearly identified with assemnbly instructions. Constructor's Booklet 2/
lﬂé(}: 14 xqillin..uli()lﬂz 15 x 14in.. 12/8; Osmor Ferrite Aerial Coils. Rexine covered
x 16 x 3in., 16/6. attache case cabinet. Size 1Zin. x 8in. x din. . .
A e o o AT Batteries used B126 (L5512) and AD35 (L5040). NEW MLU&ABR,D{%ANSISTSRS
g Pl o - 10/9 extra. Instructions 9d. (free with kit.)
2/3:8 x 81n., 3/~ extra.  Instructions s Audlo OCT1 8- R.F.OC41 818 Qa1 3
8 -
sub Minfature Condensers, 0.1 mfd,
COMPONENT SHOP 337 WHITEHORSE ROAD || 555 3ric s, Congepropan ot
SPECIALISTS  west crovook v
B.B.C. Pocket 2 Transistor. M.W.
Telebhone: THO 1665 and L.W, Radio Kit, 22/8.
Pogl 1/-, uniess otherwise stated. C.0.D. 2/~ (Eaport welcame. Send remittance Miniature earpiece,7/6. Batt, 2/3.

and extra postage).
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See the whole range at

= AMATEUR TRANSMIT-

l:: ® | TER. Model DX-40U. Seli-
i wm | contained. 80-10 m. Power
| wput 75 w. C.W.,, 60 w. peak,
g% | C.C. phone. Output 40 w. to
: _____,_,__._J aerial. Provision for V.F.O.

DX 40U £32.10.0

AUDIO SIGNAL GENERATOR. Model AG-9U, {0 c/s-100
kels, switch selected. Distortion less than 0.1%. 10 v. sine wave
output metered in volts and dB's £19.19.6
VALVE VOLTMETER. Mode! V-7A. Measures voits to |_500
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1Q-1,000 MQ. D.C.
input impeded. |} MQ. With test prods, icads and standardising
battery. £13.0.0
R.F. SIGNAL GENERATOR. Model RF-IU, Gives accurate
source of R.F. up to 100 Mc/s on fundamentals and 200 Mc/s on
harmonics. Up to 100 mV output on all bands. ... £11.18.0

SINGLE SIDEBAND ADAPTOR, Model SB-10U
May be used with most A.M. trans-
mitters. Less than 3W R.F. input
power required for |0W output.
Operation on 80, 40, 20, IS and 10m
bands on USB, LSB or DSB  £37.6.0
HI-FI 18W STEREO AMPLIFIER
Model S-99. Ganged controls.
Stereo/mono gram, radio and tape

recorder inputs. Push-button selec-
tion. Printed circuit construction. ... £26.19.0
HI-FI AM/FM TUNER. Tuning range: FM: 88.108
Mc/s. AM: 16-50, 200-550, 900-2,000 m. Tuning heart
(£5.5.6 incl. P.T.) aad I.F. amplifier (£19.8.0) sold separ-
ately. Printed circuit board. ... Total £24.13.6

SHORTWAVE TRANSISTOR PORTABLE. Model
RSW-I. Two short bands, trawler and medium £21.6.0

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

TAPE RECORDING/PLAYBACK AMPLIFIER
Stereo (TA-IS) ... £23.6.0 Monaural (TA-IM) ... £18.2.6

STEREO CONTROL UNIT USC.I,

SB-10V

TA-

WIRELESS September, 1962

The Radio Show, Stand 15.

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

£71.10.0 - -

D X-100U

5in. OSCILLOSCOPE. Model O-12U. Wideband amplifiers
essential for 1V servicing, F,M. alignment, etc. Vertical freq. res-
ponse 3 ¢/s-5 Mc/s without extra switchins. T/B covers 10 c/s-500
ke/s in 5 ranges ... oo o s £36.10.0
PORTABLE SERVICE OSCILLOSCOPE. Model OS-l.
Compact portable scope ideal for servicing and general work. Y
amplifier sensitivity 10 mV/cm; response. 3 dB 10 ¢/s-2.5 Mc/s.
Time base 15 ¢/s- 150 kefs. Printed circuits. Case 73 x 43 x 12%in.
long. Wt, only (04lb, £19.10.0

THE “MOHICAN” GENERAL COVERAGE
RECEIVER, Model GC-1U. Fully Transistorised
Including 4 piezo-electric
transfilters, Excellent port-
able or general purpose
receiver for,the amateur and
short-wave listener. £38.15.0
VAR, FREQ. OSCIL-
LATOR. Model VR.] U
Calibrated 160-10 m.
fundamentals 160 and 40

m. ldeal DX~40U and sim-
ilar transmitters. £11.2,0

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s. Tunjng
Unit (FMT-4U) with 10.7 Mc/s I.F. output (£3.2.0 inc.
P.T.) LF. Amplifier (FMA-4U) complete with cabinet
and vaives (£11.11.0) Total £14.13.0

6-W STEREO AMPLIFIER. Model $-33. 3 w/chi.
inputs for radio/tape and gram., Stereo or Mono ganged
controls. Sensitivity 200 mV, £12.8.6

SINGLE CHANNEL AMPLIFIER. Model MA-12,

10-12 watt Hi-Fi amplifier. Extremely low distortion
and wide frequency range ... £10.19.6

GC-1V

Is

Luxury modei with press-button inputs

HI-FI SPEAKER SYSTEM. Model

to suit a1y pick-up or tuner and most
tapeheads. Output }.3 v. R.MS. per
channel. Printed circuit construction.

Money Saving “PACKAGED
DEALS?"” of Complete Stereo

Equipment from £44.9.0

SSU-l, Ducted-port bass reflex cabinet
“in white." Twin speakers. Pedestal
model £11.15.0. Bookcase model.

£10.14.0

£18.18.6

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

STEREO HEAD PREAMPLI.
FIER USP.l. Ideal for boosting
tape-head output and low output
pick-ups (e.g. Decca ffss) £6.17.6

“COTSWOLD” HI-FI SPEAKER
SYSTEM. Acoustically designed en-
closure “in the white'” 26 x 23 x 15{in.
12in. bass speaker with 2in. speech
coil, elliptical middle speaker. Pres-
sure unit covers the full treq. range
of 30-20,000 c/s., complete with
cross-over unit, level control, etc.

£21.19.0
AUDIO & DO-IT-YOURSELF

accessorics also available

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

Prices will be approximately 5% greater after 20th August

COTSWOLD

MALVERN

D D MR S D D S D D S e

Please send me FREE CATALOGUE (Yes/No)

i DAYSTROM LTD.

|
: L 1 Dept. P.W.9, GLOUCESTER, ENGLAND
: ADDRESS ll A member of the Daystrom Group, manufocturers of the

WORLD'S LARGEST-SELLING ELECTRONIC KITS
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Editorial and Advertisement
ffices:
PRACTICAL WIRELESS

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

© George Newnes Ltd., 1962

IR

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London,
Registered at the G.P.O. for trans-
ission by Canadian M Ine Post,

SUBSCRIPTION RATES
inciuding postage for one year

Inland - - - - £1.9.0 per annum
Abroad - - - - £L.7.6 per annum
Canada - - - = £1.5.0 per annum

Conlents

s

Page
Editorlal ... .. 381
Round the World of Wireless 382
Medium Wave Pocket Superhet 384
ncreasing Voltmeter Ranges 388
High-fidelity Main Amplifier 389
On Your Wavelength ... w. 392
Power Rectifier Circuits .. 395
Home-made Hi-fi Output Trans-
former ... e 39
Servicing Tape Recorders ... 40
Servicing the P.W. Pocket
Superhet Receiver ...
The Miniscope ...
Compact Converter ...
Short Wave Listeners’ Log ...
Noisy Volume Controls
Trade News
The Consort TRF Receiver ...
The Tudor
Letters to the Editor ...
Club News e 442

The Editor will be pleased to consider =

A GG T

articles of a praciical nature. Such
articles should be written on one side
of the paper only, and should contain
the name and addrcss of the sender.
Whilst the Editor does not hold himself
responsible ~ for  manuscripts, every
effort will be made to return them if a
stamped and addressed envelope 1S
enciosed. All correspondence intended
for the Editor should be addressed:
The Editor, PRACTICAL  WIRELESS,
George Newnes, Ltd., Tower House,
Southampton Street, London. W.C...
Owing to the rapid progress in the
designs of wireless apparatus and (o
our eflorls to keep readers in touch
with the latest developments. we give
no warranty that apparatus described
in our columns is not the subject of
letters patent.

Cagyn’ght in all drawings. photo-
graphs and__ articles published n
PrACTICAL WIRELESS IS  specifically
reserved  throughout the  countries
signatory to the Berne Contention and
the U.S.A. Reproductions or imitations
of uny of these are therefore erpressiy
forbidden. PRACTICAL WIRELESS
incorporates “‘Amateur Wireless.”
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COMMERCIAL RADIO

HE possibilities of introducing commercial sound broad-
casting in this country have long been evident but until the
Pilkington Committee reported, no decision could be given,

The Committee reported in June and recommended that a service
of local sound broadcasting should be introduced by the BBC
and that commercial sound broadcasting (broadcasting financed
from advertisement revenue) should not be introduced. The
reasons for the Committee’s decision were similar to those
given for their recommendation that there should be a radical
overhaul of the commercial television broadcasting services.
They were that, when programmes are financed from revenue
derived from the sale of advertisement time, then the planncrs
of the programmes always, consciously or unconsciously, arrange
the programmes to attract as much advertisement revenue as
possible. The programmes, the Committee stated, must
necessarily decline in standards and it therefore considered that
local sound broadcasting should be provided by the BBC and
financed from licence revenue. It had been argued that a com-
mercial network would be able to provide the public with
“what it wanted” rather than “what set of programme con-
trollers thought it wanted”. However, the Committee pointed
out the fallacies in this argument: public taste would gradually
be debased—unless the opportunity is available to listen to or
view programmes of a high standard, such programmes can
never be appreciated or enjoyed by the majority of the general
public. The aim should be to improve public taste gradually
yet provide programmes which are of high entertainment value.

In the White Paper published by the Government after the
Pilkington report, it was stated that there has been little evidence
of any general public demand for local sound broadcasting,
and the Government would study public reaction before making
a decision. We are inclined to think that the lack of demand
for a system of local sound broadcasting is due to the lack of
public knowledge of the subject; no doubt demand will increase
when the public realises the potentialities of such a service.
We should be interested to hear readers’ views.

MORE BLUEPRINTS

With the next issue, dated October, we are beginning
another series of free double-sided biueprints. On one side of
the blueprint in next month’s issue, will be the first of a series
of designs for a comprehensive hi-fi system. This part will
consist of the main amplifier and power supply sections of the
chain. The main amplifier will have a maximum output in
excess of 20W with very low distortion,

On the other side of the October biueprint will be a design for
a simple signal generator covering 150 kc/s to 30 Mc/s, modulated
or unmodulated. Provision will also be included for use of the
internal audio oscillator for test purposes. Although the
signal generator uses a simple circuit, is inexpensive. and is
easy to build with the large clear diagrams included on the
blueprint, all amateur constructors will find it a valuable addition
to their range of test equipment.

Illllllllll|l|||||||||||||||||||||||I|||||||!llI||||II||||||I|||||||||||||||||I||||||||||||||||IlIl|||ll|||I|||l|l|||||l||||||
Our next issue dated October, will be published on September Tth.
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NEWS AT HOME
AND ABROAD

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

Region Total
London ., . . 642,217
Home Countles 503,774
Midland .. oo 429,00
North Eastern .. 457,568
North Western 395,335
South Western . .o 350,584
Wales and Border Counties 202,853
Total England and Wales .. .. 3,071,375
Scotland ., oo . 329,276
Northern Ireland 107,557

Grand Total . 3,508,208

Sound at Wimbledon

FOR over 30 years the sound
amplification and distribu-
tion for the Wimbledon Lawn
Tennis Championships has been
the responsibility of the Public
Address Department of Standard
Telephones and Cables Limited.
STC equipment feeds all
sound, except commentaries,
from the Centre Courts Nos. 1,
2 and 3 to the BBC and into the
Wimbledon distribution system
generally. It feeds a ring of
monitoring loudspeakers from
which the electric scoreboards
are operated; it provides facili-
ties for car-park calling. turnstile
control, emergency police con-
trol, and an over-riding call sys-

PRACTICAL WIRELESS

W
W

tem under the control of Col. A.
D. C. Macaulay, the secretary of
the All England Lawn Tennis
Club.

An elaborate telephone system
is also installed by STC to link
each umpire with the chief
umpire and the referee’s room,
and also to link the pay boxes
and turnstiles.

Fuel cell battery power for
GEMINI two-man Spacecraft
rJ‘HE fuel cell, one of the most

promising new ways of mak-
ing electricity, will be put to
operational use for the first time

September, 1962

in the next phase of the United
States’ manned spaceflight pro-
gramme.

Under contract to McDonnell
Aircraft Corporation, U.S.
General Electric will develop a
fuel cell battery, the most
advanced of its type vet pro-
duced. to supply primary power
for the two-man Gemini space-
craft.

In the Gemini vehicle, fuel
cells will for the first time take
the place of conventional bat-
teries or mechanical power units
as the primary electrical power
source in space.

S e

Two STC engineers of the Public Address (Hire) Department, making
final adjustments to the amplifier equipment before the start of play at
the Wimbledon Lawn Tennis Championships.
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The fuel cell system was
chosen for Gemini because its
weight will be significantly less
than that of a combination of
conventional batteries and solar
cells which could also be used in
space flight.

The Gemini fuel cell battery
will deliver a peak load of almost
two kilowatts of D.C., providing
primary power for all equipment
aboard the spacecraft, including
control, artificial environment,
communication and instrumenta-
tion apparatus.

In addition to its electrical out-
put, it will have a by-product in
the form of pure, potable water,
accumulating at the rate of one
pint per kilowatt-hour of opera-
tion. This water can be used,
without treatment, to augment
the supply stored aboard the
spacecraft for drinking, cooling
or other life-supporting purposes.

The system is based on
General Electric’s ion-exchange
membrane fuel cell, which pro-
duced electricity through the
chemical reaction of oxygen and
hydrogen. A fuel cell battery is
composed of many of the sand-
wich-like cells connected in series
to form building blocks that can
in turn be connected in series or
parallel to meet specific power
requirements. Each cell s
separated into two sections by
the membrane, a sheet of tough
plastic.

In operation, hydrogen gas is
fed to one side of the membrane
and oxygen to the other. Elec-
trons from the hydrogen atoms
are picked up by a thin metallic

electrode in contact with the
membrane surface, while the
remaining hydrogen ions pass

through the membrane. The elec-
trons flow into an electrical cir-
cuit, providing power, and then
return to the other side of the
membrane, where they re-com-
bine with the ions and join with
the oXygen atoms in the forma-
tion of water.

Radio tour of the Guildhall
"THE Lord Mayor of London,
Sir Frederick Hoare,
inaugurated the Radio tour of
the Guildhall in the City of Lon-
don, on July 5th this year. The
radio tour enables visitors to
hear a taped commentary of the
15th century Hall and its Crypt,
its connections with the Corpora-
tion of London, the Freedom of
the City and the Livery Com-
panies, by means of a hand-held

PRACTICAL WIRELESS
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The Mullard research laboratories at Salfords, Surrey, was visited

383

recently by representatives of the Press. At these up-to-date laboratories,
much experimental work is carried out on colour television, transistors,
computors, and many other aspects of the electronics industry.

receiver which picks up the trans-
missions which are radiated at a
fixed frequency.

Radio for Mobil Tanker
"THE “ Mobil Endurance”, a
. tanker built for the Mobil
Shipping Co. Ltd., has been fitted
with radio equipment by Asso-
ciated Electrical Industries Ltd.
The  “ Mobil Endurance”,
which has now completed her
acceptance trials, is the third of
five vessels to be built for Mobil
at Gothenburg. All five ships
will finally be fitted with AEI
marine apparatus. The radio
installation on the * Mobil
Endurance ” will include a 600W
W.T./RT. transmitter, a 28
channel international channel
transceiver and an AEI “Escort
601” Chartplan radar.

Satellite Communication System
Ground Station

ALMOST all of the equipment

at the British Post Office
Satellite Communication Ground
Station at Goonhilly Downs,
Cornwall, planned for the initial
experimental projects Relay and
Telstar, is of British design and
manufacture.

The predominating feature of
the facilities which have been pro-
vided is an 85ft diameter steer-
able aerial. The aerial is in the
form of a paraboloidal dish with

www americanradiohistorv com

full automatic steerability over
the hemisphere above the hori-
zontal plane on the basis of pre-
dicted orbital data, and manual
control for resetting purposes.

The steering of the aerial in
azimuth and elevation is by
means of closed-loop servo type
motors. The angular positions of
the azimuth and elevation shafts
are indicated by digital shaft-
angle encoders.

Not the least important of the
equipment at Goonhilly, the
design authorities for which are
the Space Communications
Branch and the Research Branch
of the Post Office Engineering
Department, is the variety of
cables which form the vital inter- |
connections between the aerial
and the control building, as well
as those on the equipment on the
aerial itself. The former cable
runsintroughs aboveground level.

British Insulated Callender’s
Cables Limited have supplied no
less than 20 miles of cable, com-
prising all of the coaxial cable
(31,000yd) which runs from the
azimuth and elevation position
encoders back to the control
building—a distance of about a
quarter of a mile—and some
5000yd of the multicore PVC
SWA PVC sheathed 250/440 and
660/1100V control cabling bet-
ween the aerial and the control
building.
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POCKET | -5
SUPERHET kg

by J. G. THOMPSON
If possible, it is recommended that an OC44 is

AN ECONOMICAL d for Trl ith QC45’s for Tr2 d Tr3 d
used for Trl, wi s for Tr2 an r3, an

PORTABLE RECEIVER an OC71 for Tr4. However, other transistors of
similar type were found to work satisfactorily in

these stages. For the output stage, a maker’s

matched pair of OC72 transistors (2 X 0C72)

3HE circuit of this receiver is shown in Fig. 1, should be fitted. Resistors R18, R19, R20 and
and has the advantage that the battery drain is R21 should also beo of 5% tolerance, while all
quite small. The full superhet circuit provides Others can be of 10% tolerance. Correct working
very good sensitivity, and the single-ended push- conditions will then be assured, without any need
pull ‘output stage is particularly economical. tO experiment, or change resistor values.
Current consumption, at low volume, is only about
8mA. At average listening volume, this rises to  Paxolin Panel
about fl?.n\]/Ab to 14mA or so. lThe usia_l small This should be made first, all important drilling
type of 9V battery thus has a long working life. being finished before mounting any parts. The
panel is 54in. X 3in. X +kin. thick. this giving a
Coverage . little clearance all round in the specified cabinet.
The receiver tunes medium waves only, as this  Drill three holes so that the panel can be secured
simplfies the first stage, but it is possible to add  in the case by short 6B.A. bolts. (A piece of thin
long waves later, without disturbing other parts card can be used as a template, piercing holes in
it in the correct positions.)
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errite rod 3 DI e
aerial WA élBL 0A81 Selll= 53%10
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! ; 47K =
' ' \[ 3/ [ :
H &
H : 2 ZVRI 5k
i f Zrio ¢ Volume 75\0 S
H ! 5 o= R s
' 1 25 25 2
H s d " F e T
bemeeJWiNTgaNg Tuning . _____ C13 30uF Qn/Oft switch

Fig. 1—The circuit diagram.

www americanradiohistorv com


www.americanradiohistory.com

* September, 1962 PRACTICAL"
The gang condenser fits in a fairly large

clearance hole. Check that there is space for the
battery. with at least {in. to spare; then, drill holes
for the three short 4B.A. bolts shown in Fig. 3.
The pierced card will show exactly where to drill.
If the screws project more than the thickness of
Lhe gondenser plate, washers are needed under their
eads.

Yolume Contro!
red

orange

Mount the volume control as

WIRELESS 385

readily in the case, with battery. Note that the
case tapers slightly towards the back; there should
be a little clearance all round.

The loudspeaker is now removed until the set
is wired. When finally mounted, it is held by two
6B.A. countersunk bolts, inserted from the front.
The bolt near the rod mount has two nuts, one
locking the loudspeaker, and the other giving

Mounting clip Ferrite rod aerfal

in Fig 2. One switch tag pro-
jects up through a hole, and the
other tags are bent flat. Check
that the set will fit in the case,
and that the battery can be
accommodated. The volume
control slot in the case will need
widening slightly, with a smail
file. 1t may also be necessary to
enlarge the tuning condenser
hole.

These parts are then removed,

I
L1
il

.

btk

N

—

and the holes are drilled for the
four screened coils. If the pins | (
are pressed on the thin card \
template, this will show where 1
to drill. Check that each coil

fits easily, then place it on one
side. If any holes are not quite
correct they can be enlarged
with a small round tile.

VR1
Volume

Loudspeaker Mounting

The loudspeaker hole is about
Yin. larger all round than the
loudspeaker magnet. It can be made with a washer
cutter, a fretsaw or other very small saw, or by
drilling holes, and clearing up with a half-round
file. Temporarily position the loudspeaker, mark
the two speaker fixing holes (Fig. 3) and drill them.
After drilling holes for the driver transtormer,

The loudspeaker siae of tne panel, with the wir.ng complete.

transistor lead holes can be positioned as in Figs. 2
and 3. A short 4B.A. bolt holds the rod mounting.

Clean up all holes, and mount the rod. gang
condenser, speaker, driver transformer and
screened coils, and check that the whole can fit

Fig. 2—The layout and wiring diagram of the rear of the receiver panel.

correct clearance between loudspeaker and panel,
a third nut then being tightened behind the panel.
The remaining loudspeaker mounting hole (Fig. 3)
is obscured by the driver transformer. A short
countersunk bolt is therefore inserted from behind,
and locked with a 6B.A. terminal head. The
transformer can then be per-
manently mounted. Another
6B.A. bolt may then be inserted
from the front of the loud-
speaker, and run into the ter-
minal head. washers or nuts
providing spacing.

Construction

All wiring is of 26s.w.g.
tinned copper wire, insulated
with Imm sleeving. It will be
helpful to wuse red sleeving
throughout the positive side of
the circuit, and black sleeving
throughout the negative line,
with yellow or some other
colour for all other leads. Sleev-
ing is also placed over all tran-
sistor leads, and the wire ends
of all resistors and condensers,
Sleeving on the transistor leads
can be of such a length that the
tops of the transistors Trl to Tr4 come about level
with the tops of the screened coils; Tr5 and Tr6
are bent over as in Fig. 2. Be sure that the tran-
sistors are in their correct stages, and that the
collector base and emitter leads all emerge as
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Panel dimensions
514 X 3
A =
L\

September, 1962

In Figs. 1, 3 and 4, A is one
end of the element, B the slider,
and C is the other end of the

ccanaciions 3 territe rod aerial = " .

To battery
+vel ™ RO mA4 T4 |
ve line, T 4 T
T /

 securing Loudspeaker

element and one switch tag.
The remaining switch tag passes
through the hole in the panel
(see Fig. 2). A short piece of
thin red flex is soldered on here
and fitted with a positive bat-
tery clip.

The trimmer TC1 has one tag
inserted in a hole, so that it
can be soldered to the tag held
by the 4B.A. bolt, in Fig. 3.
Trimmer TC2issoldered directly
to the 176pF tag of the gang
condenser (VC2), a short lead

Lo unie i 4 sriennt e : — :
h SN g o~ P - =, returnin to the condenser
otRtuningh: Hote for mount‘ng‘/fo- .Q~\Holes marked'x' are for frame g

All leads and components are

shown by the letters ¢, b and e in Fig. 3.

The various points marked MC form the earth,
or positive, side of the circuit, and are all joined.
These include the can tags of the oscillator coil
and L.F. transformers, and the metal frame of the
gang condenser.

Control Wiring

Fig. 4 shows the tag side of the volume control.

Another view of the completed set, less its case.

Fig. 3—The wiring on the front of the panel.

kept close against the panel.
Leads and resistors should also
be clear of the position which
the speaker will occupy. Electrolytic condensers
are wired with the polarity shown in Fig. 3. Other
condensers. and all resistors, may be wired in
either way round. The negative end of the diode
must go to pin 1 of the third LF. transformer.

C13 znd R16 are wired in parallel. The wire
end of R16 passes through a hole, to the MC
tag in Fig. 3. The negative lead of CI3 goes to
the same hole as the emitter of Tr4, to which it
s joined.

The negative end of C15 passes
into the same hole as the col-
Jector of the one OC72, as in Fig.
2, these leads being joined, and
also going to R19, R20 and R22
(Fig. 3).

1t is best to leave all the tran-
sistor leads reasonably long, but
prolonged heating with  the
soldering iron should be avoided.

The larger fixed condensers are
mounted behind the panel. as in
Fig. 2; CS5, C7, C9 and C11 each
have a lead passing directly down
through the panel, and all are
soldered to the MC or earth line.
The top wires of these condensers

Resistors: (10%, unless otherwise indicated):
RI 56k R? 47k

5 RIT 2-7k 5%,
R2 10k RIO 1k RI8 100Q 5%,
R3 3.9k RIl 3-9k RI9 27k 5%
R4 68k RI2 47k R20 100 5%,
R5 82k RI3 47k R21 5-6Q
R6 680C) RI4 10k R22 5-6Q)
R7 1-2k RIS 680Q)
R8 22k RI6 1k
VRI 5k miniature vol. control with switch

Condensers (All miniature types):

Cl 0-04uF 6 56pF2%, Cll 50uF
C2 0-0iuF C7 0-luF Cl2 2uF
C3 250pF C8 I8pF2%, Ci3 30uF
C4 8uF c9 0-25uF Cl4 100uF
C5 0-25uF Clo 0-0IuF CI5 100uF

COMPONENTS LIST

TCI 30pF trimmer TC2 30pF trimmer
VCI/VC2 208/176pF gang with screen
Transistors:

Trl OC44 Tr3 OC45

Tr2 OC45 Tr4 OCT7I

Tr5 and Tr6 matched pair OC72’s
Diode: OA8I

Other Parts:
Sp'{it secondary driver transformer (Fortiphone
442)

M.W. Ferrite rod, oscillator coil, Ist, 2nd and
3ed IFT’s (Osmor)

75Q loudspeaker, 2iin., with plastic chassis
(W.B.)

3L x &% x 13in. Pocket Superhet case

Paxolin, wire, sleeving, etc.
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are bent over, and pass down
through other small holes, as in
Fig. 2, so that they can be con-
nected as in Fig. 3.

C14 and C15 must have insu-
lated sleeves, or be covered with
insulated material. They are
secured side by side with tape,
and rest on the speaker magnet.
C14 goes from the positive line
to the negative line. C15 is wired
from collector to loudspeaker, as
in Fig. 2.

In Fig. 1, short pieces of thin
coloured flex are soldered to the
aerial winding tags, for identifica-
tion. Both “earth™ ends of the
windings are joined, for the
orange lead. These leads are then

PRACTICAL WIRELESS 387

connected up as in Fig. 2. That
is, orange to condenser frame,
red to Tl and VCI, and black
to CI, Fig. 3.

After checking the wiring, solder lengths of thin
flex to the 75Q loudspeaker. One lead goes to MC
in Fig. 3, and the other passes back to the positive
end of C15. Fix the loudspeaker as described,
making sure that its tags do not bear upon leads
or parts already fitted. The loudspeaker itself is
of insulated material. The spacing between loud-
speaker and panel should be so adjusted that the

The receiver mounted inside its case.

A strip of paxolin or similar material should
now be filed so that it will engage with the coil
and transformer cores, to be used as an adjusting
tool.

If a signal generator is available, set it for
470kc/s. with modulation, and connect its output
to the black lead in Fig. 2, including an isolating
condenser in circuit. Put the receiver volume
control at maximum. reducing the generator signal,

. ) if volume is too great. The
b'gcz:tery E?Z gcl)o T?_r;\/e Tuning capacitors three transformer cores are
| g S v H -

+ TC2 ¢ — onLt then adjusted for best resulis,
\’/?ZDF - which will also be the highest
reading on the meter included
{ in the battery circuit. All cores
.|-'| should have quite a sharp tun-

08pF | TC1 ing peak.

X T
Er Alignment on Stations

Switch Volume
O

To 4 onlL2 E
0s¢, coil

I

VR1
and
St

If no generator is available,
tune in the local station, adding
an external aerial a few feet
long. if required. Then adjust
I the three transformer cores for

To +ve line via
frame of tuning
capacitors

Tuning control/

Fig. 4—The details of the volume control and tuning condensers.

loudspeaker rests on the front of the inside of the
cabinet. A pad of material. such as thin soft card,
is cut to fit inside the speaker opening, and an
aperture is cut to match the speaker cone. This
avoids buzzing noises due to vibration between
case and speaker frame.

Check that the receiver will fit readily in the
case. The unwanted tags of the gang condenser
are bent down, to leave more space for the battery.
A piece of cardboard, bent as in Fig. 2 isolates
the battery from other parts, and prevents contact
between the battery and second I.F. transformer.

Testing and Adjusting

If possible, a meter should be included in one
battery lead. This should read about 7mA when
the set is switched on. If the meter shows a high
current. switch ofl at once. disconnect the battery,
and check the wiring for shorts or errors.

neg T
= ~—EBBA a

best volume. They should be in
reasonable  position, not
screwed right in, or very far
out.

Aerial and oscillator stage
tuning can then be adjusted. TC1 and TC2 must
be capable of reaching a low capacity. To begin,
unscrew both trimmers, carefully separating the
plates, if necessary. If a signal generator is avail-
able, adjust it to 550m, close the gang condenser,
and rotate the oscillator coil core for best results.
Then move the aerial winding on the rod, to
obtain maximum volume. The generator is then
set to 205m. the gang condenser is opened, and
TC1 and TC2 are adjusted for best results.

If coverage is restricted on the low wavelength
end of the band, this probably indicates that TC1
and TC2 need opening to a lower capacity. Repeat
the trimming and inductance adjustments described
a number of times. always adjusting the trimmers
at a low wavelength, and the aerial and oscillator
coil inductances at a high wavelength. Keep the
receiver volume control at maximum, but choose

(Continued on page 417)
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INCREASING

- VOLTMETER

RANGES

By G. A. W. Partridge

jHERE are several types of high reading
voltmeters on the market—the multimeter which
caters for current and resistance measurement
usually reads up to 1000V. But not all instruments
have such high ranges. There are, however. quite
simple ways of increasing the range of a voltmeter
either permanently or temporary.

The most well-known method is to use a
resistance type of muitiplier connected as shown in
Fig. 1. In this case a 0-500V instrument is able to
read from 0-1,000V, by connecting a suitable
resistance known as a multiplier in series with it.
Multipliers

The following example will show how a
multiplier is chosen. The voitmeter reads from say,
0 to 100V and it is desired to increase its range to
1.000V. The sensitivity of the voltmeter is
10.000Q/V.

The total resistance of the meter and the multi-
plier must be 1.000V X 10.000,V which is
10,000.000Q2. Now the resistance of the meter alone
is 100V X 10.000€/V which is 1.000,000¢2.

10,000,000 — 1,000,000 =9.000,0002; the required
resistance of the multiplier.

Alternative Calculation

Another way of calculating this resistance is
first to find the current taken by the meter on its
own, at full scale deflection. which is 100V.

I [+
P ~ 1,000,000
—_— AW
Multiplier
1000V 500V

Fig. | (above)—The use of a multiplier to increase
the range of a voltmeter.

Fig. 2 (below)—A transformer used as a multiblier.

200V 00V

0-100V

September, 1962

1
~ 10,000

At full scale deflection with the multiplier in
circuit it must still draw 0-ImA. The voltage across
the multiplier will be 1000—100=900. Its resis-
tance will be:-

I A (0-1mA)

E 1
5= ‘900/ 10,000
R =9,000,000%.

In this case the instrument reading will have
to be multiplied by 10 to give the correct voltage.
The wattage of the multiplier is also important.
It will be given by LE, which is 1/10.000 X 900=
0-09W. A 0-25W resistor will be ample here as
it will not overheat.

VWY

o
500V 250V 00V 0v 005V
Q I I Y

Fig. 3—Converting a milliameter for use as a
voltmeter.

=_1
1mA = 1000 Amperd

If alternating current is to be measured, the cal-
culations must be based on the internal impedance,
or ohms-per-volt rating of the instrument as an
A.C. meter, not as a D.C. instrument. The multi-
plier must be non-inductive.

There are special types of instrument resistors
on the market which are designed to remain at
constant values for many years.

a
Valve
voltmeter
1000V 500V
250V
b
eV

fig. 4—The voltage divider.

Transformer Muitiplier

For temporary and less accurate A.C. work, a
transformer can be used as a multiplier (Fig. 2).
In this case it has a ratio of 220/110V. The volt-
meter reads from O to 100 and the transformer
doubles this scale. The ratio error has been over:
looked. but a reliable transformer should be
chosen in order. to prevent erroneous readings.

A 0-1 milliameter can also be used as a voitmeter
provided a suitable multiplier is connected in
series with it. Fig. 3 shows an instrument of this
type arranged to measure up to SO0V. The inter-
nal resistance of the meter is 50Q. Therefore the
voltage required for full scale deflection is:

E=IR; =1/1,000x 50; 0-05V.
(Continued on page 400)
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High-fidelity Main Amplifier

THIS UNIT PROVIDES A GOOD
QUALITY [OW OUTPUT

jHE increasing number of hi-fi enthusiasts
who wish to start a hi-fi system from scratch will
welcome this article about a hi-fi amplifier capable
of providing up to 10W of good quality repro-
duction with negligible distortion, und good fre-
quency response.
Circuit

The main amplifier is usually built separately
and can be stored away from the control
unit if desired. An obvious choice for the
output section in an amplifier of good quality is
a push-pull one. The output stage consists of
two EL84’s in push-pull, under normal or
low-loading conditions as required. Distributed
loading was considered but due to the lack of
peak power handling this arrangement was
discarded. The normal loading condition for
the output valves results in a distortion figure
of about 0-3% at 10W over a power response
of better than 30—15,000c/s within one decibel.
This response is more than adequate for
even the most critical of listeners, and only very
expensive speaker systems can reproduce below

By J. Haskell

30c/s at the rated output. The frequency response
is 10c/s to 20kc/s + 1dB or better.
The \valves are cathode-biased under both load-

ing conditions. A balance control is included
in the cathode circuit of V2 and V3.
Low-loading

Under this loading, the distortion content
at  10W is approximately 0:1% over the

specified range, and is therefore more suitable
for music and speech reproduction in the
home than normal loading. The anode to anode
load for EL84’s, in normal and low-loading con-
ditions is 8.0002 and 6,000 respectively. The usual
“ grid stopper ™" resistors are included in the circuit
to prevent any parasitic oscillations from taking
place.

The Phase Inverter

The phase inverter circuit is designed around
a high-gain double-triode valve type ECCS83, the
first section of which acts as a driver and the
second section as the phase inverter proper. This
type of circuit gives good reproduction and is
quite popular, the only disadvantage being that
the overall gain is slightly more than unity (1-8).
Since the cathode resistors of the phase inverter
are not by-passed, there is heavy negative feed-
back, giving good transient response and also

MAWN.

R19 HI+
v2 3
58;,_-; EL84 el
pl R3 R8Z VIB 4
45°VWI 47k ECCE3
Cutput
transformer
Input
socket
LS
7R
22k
R2
220k

5
v3
ELas—""

) CBI I22OpF

R20 5600
A~

Fig. I—The circuit diagram.
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helping towards the balance of the output stage.

The output iransformer was a Partridge type
P3667. which has an 8k primary winding tapped
at 6k. The constructor may therefore try both
loadings out on the output stage, bearing in mind
that resistors R13 and R14 will have to be changed
as well (2209 for normal loading and (390€2) for
low-loading conditions).

Increased Feedback

The degree of negative feedback is about 20dB,
and increasing it to 30dB resulted in no instability,
giving a good feedback srability margin.

An interesting feature about the driver-section
is the resistor R6 and condenser C2 in series from
the anode of V1A to earth. This is to prevent
parasitic oscillations (rarely present in triode
valves) and to provide a time constant giving
good stability in the lower registers of the frequency
range.

Close tolerance resistors should be used for the
anode and cathode loads of the phase inverter,
as well as in the grid resistors and stoppers of
the output valves. The two coupling condensers,
C4, C5 should have no leakage since any D.C. on
the output valve grids will result in distortion.

The Power Supply

(Fig. 1). Valve V5, used in the prototype,
was a S5Y3, though an EZ81 may also be used.
In this case, the rectifier winding will be 63V
at 1A. If additional current is not required for a
radio tuner, 10mA for a pre-amplifier 1s available.
An EZ80 may be used instead of the EZ81, and

sv HT fuse
On/fott || 7 8
switch 345
/345V
300V
Pilot
lamp | 4 6
V4
8Y3
To earth
O N busbar
7 - L ke
T2 ==
~———Mains
transtormer
300V

Fig. 2—The circuit of the power supply.

a common heater winding can then be used for
all the valves. It should be noted that on no
account should more than 90mA be drawn
from an EZ80. Two resistors must be included
in the anode circult of the rectifier; the
values for the EZB! are 1902 per anode. and
for the EZ80 216 per anode. Under normal
loading conditions the amplifier requires about
80mA of H.T. current, and 60mA under low-
loading.

Since a smoothing choke was not used, a large
smoothing condenser was required to supply the
extra voltage on peak drives of the output stage.

September, 1962

COMPONENTS LIST

Resistors (all 1W unless otherwise stated)

Rl 22k 2.2k

R2 220k RS 1802 +59%

R3 100k - R6 82k

R7 220k (may be increased to IM for H.F.
stability)

R8 47k +29%, RIl 47k

R 2-7k RI2 47k

RIO 4Tk +2°%,

RI3, Ri4 220Q) (for normal loading) or

390Q (for low loading)
(R13 and RIl4 are both 5%, 3W)

RIS 220k RI8 470

RI6 220k RI9 -2k IW

RI7T 470

YRI 100 w.w. potentiometer
Capacitors

Cl, €9 50uF 450V elec.

C2  680pF

gi gg:ﬁ ; 2335’}!0!# leakage types
C5 0-05uF

C6  50uF elec.

C7  50uF elec.

C8 220pF 59, (for 3-75C) speaker)

Valves:
vl  ECC83 V3 EL84
v2 EL84 v4 5Y3

Mains transformer
Primary: 200-220-240Y
Secondaries: 300-0-300V, 60 or 80mA (see text)
3-15-0-3-15v, 2A
Winding to suit heater of V5

Qutput transformer:
Partridge P3667

Chassis:
12in. x 9in. x 23in. approximately.
Pilot lamp, wire, solder, bolts, sockets, etc.

The possible change in line voltage is only 0-5%.
Adequate decoupling of the stage 1s also assured.

Feedback

The values of RS and R20 govern the degree
of voltage fed back, and the values used in the
prototypc were 560() and 180 respectively. giving
about 20dB of feedback. Constructors who wish
to increase the feedback may do so by decreasine
the value of R20 slightly. Resistors R8 and R10
should be good quality components of +29%
tolerance. lLack of balance here or in the output
stage itself will result in unnecessarily high second
harmonic distortion, owing :0 incomplete cancel-
lation of the distorted anti-phase wave forms.
condenser in parallel with the feedback loop re-
sistor promotes a phase shift opposite to tha: of
the output transformer at the high frequency
resonance of this component, and thus preveuis
the feedback from becoming positive at this fre-
quency. If the output transformer is ditferent from
the one specified, it may be necessary slightly to
modify the value of this component. The optimum
value 1s best found by trial and error. Best results
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Pilot lamp
__ o

391

on/ott
switch

HT tuse s1

1r ,

LS.
sockets

e

input
socket

Can
negative

SO

Balance

OO

OO

SCe v
ooaaoo

b

To T1 primary
centre-tap

~

=

S ele Yoo tole Vo te Vo ta Yo to. Yo Ve o o ta Yo 5 6. o Yo G

f{

e~

To Tl/ To T1 Earth busbar supported on
secondary primary 4 stand-off insulators and
= connected to chassis at
[
output Input socket only
transformer,

Mains voltage adjustment panei

Fig. 3—The complete underchassis wiring diagram.

will be obtained if this amplifier is used in con-
junction with the pre-amplifier designed by the
author (June issue, 1961), as this was used with
the Entotype. The basic sensitivity is about 600mV
and any high quality pre-amp capable of this out-
put may be used.

Assembly
The components are first mounted on the
group boards as shown in Fig. 3. When

resistors R8 and R10, R15 and R18 are being
soldered, a heat shunt should be used. Only one
wire goes beneath the group boards, this is from
C3 to R6 and is shown dotted in Fig. 3. When
the group boards are assembled, they may be
bolted into place with a spacer located between
the board and the chassis, to allow for the wiring
underneath.

All earth connections are soldered to the bus-
bar, which may be held insulated from the chassis
by means of two tagstrips: this busbar should be
earthed to chassis at the input socket only.

An output socket may be included if desired,
and should be insulated” from chassis if possible,

Wiring
The heater and power supply should be
wired in first. Tightly twisted wires are used

for all A.C, circuits, and this wiring should be
kept away from signal circuits and positioned as
close to the chassis as possible,

12* -
Feedback
For negative feedfack to take place, the
amplifier output secondary winding must be
correctly phased in relation to the input. If

in phase with the input, violent oscillations will
take place, which may damage a high-grade
speaker suspension; hence, it is best to use a low-
grade speaker to secure the correct phase relation.

Output Stage Balance

The output stage is next balanced and is
a very simple procedure. The balance control
VR1 should be slotted with a file for screwdriver
adjustment only. Before switching on, check for
an H.T. short with the meter. After switching on,
if positive feedback occurs, then switch off
immediately and reverse fhe anode connections on
the output transformer primary. After about
thirty seconds the set should have warmed up and
a very slight hum only should be present (the hum
level is approximately 80dB below full output).

A D.C. voltmeter is next connected across the
anodes of the EL84’s and the balance control VR1
is adjusted until no reading is obtained (ignore
random fluctuations). The valves are now balanced
from the D.C. aspect, which is usually the same
for signal input. If a balance cannot be obtained,
the valves should be switched over and the pro-
cedure carried out again: if a balance is still not
obtained, then the vulves should be checked for
emission. Usually a balance is easily obtained. n
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Transistor Sets Again

ONSIDERABLE publicity has been given
recently in a certain section of the daily press,
to a suggestion made in a letter on the

“killing” of interference from transistor portables.
A reader suggested that the annoyance from these
sets could be removed by using a radiating device
—which readers will remember was first suggested
on this page a long time ago, and | mentioned the
fact that it was not known at the time what the
reaction of the Post Office authorities would be on
the use of such *jamming apparatus”. We
subsequently published a quotation from the
Wireless Telegraphy Act which pointed out that it
was an offence to use any apparatus which could
cause interference with other apparatus and that
therefore such jamming equipment would be con-
sidered to be illegal. The references to the inter-
ference device quoted in the opening paragraph
of these notes has brought apparently shoals of
letters in which such terms as *‘ knighthood ” and
even “ canonisation ” have been suggested as suit-
able rewards for the student whose letter first drew
attention to the idea. It is, of course, not an
“invention ”. but merely an application of a
known device, which is, in fact. being used
illegally if its purpose is to iam another receiver,
and most readers will know that even a simple
super-regenerative set, if it does not have a buffer
input stage, can cause interference over a wide
area even under the most correct operating con-
ditions. The estimate of £20 for constructing one
of these “ jammers ” seems rather excessive.

Remote Controls

Hard on the heels of my notes about remote
controls (August issue) a reader reminds me of
a demonstration given many years ago of a mag-
netic induction form of control which seems to
have disappeared with time—although it would

PRACTICAL WIRELESS
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appear to have some useful possibilities. The
demonstration consisted of a dance where, if one
looked in at the door during the demonstration
one would have seen dozens of couples waltzing
round the hall in dead silence—vyet all in perfect
step. The secret was that they were all wearing
a form of hearing aid earpiece inserted in the
ear, and they carried a small unit which picked up
sound from a loop running round the floor of the
hall. Fed to this was the output from a record
player. and the signal was inductively coupled to
their pick-up device. It would seem that there are
many very suitable uses for this type of coupling,
not only inside buildings. but also out of doors.
I will leave my readers to think of some of the
most intriguing of these.

Electronic Games

1 have now received a large number of letters
on the above subject and some of these make most
interesting reading. The one I like best is that
describing a * Bingo machine ” built by a reader
in Kent, and when | have had time to study all
of these, 1 will try and see if the Editor can afford
the space to publish details of one or more. Some
very ingenious ideas seem to have been applied,
and so far expense seems to have been saved by
utilising standing equipment which can be obtained
very cheaply. [ felt sure that our readers would
overcome difficulties such as ‘expense” by
making do, and this now does seem to be the case.

One xeader suggested the simple plan of having
ordinary on-off switches. either toggle or simple
bell type. by means of which two people could
play against each other, and he pointed out that
these switches may be obtained with a bias in
some cases so that their operation consists merely
of pushing them against the bias, which will
operate a desired circuit. and then on releasing
them they will return to their original setting. This
does offer some scope. but in most cases this
arrangement could only be used with what 1
might call * electrical ” circuits, rather than elec-
tronic. That is to say, battery and lights with
switches in circuit could be employed. and by this
means the * game ” would be reduced to its most
simple form. but this is not tiue type of device 1
had in mind in my first remarks on this subject.
1 was visualising the arrangement where a form of
“electronic brain” was employed. whereby after
one player operating a button or switch recorded
information in the complete equipment analysed
the results of his * move ” and automatically made
an answer to that move and thus enabled one
person to “play” the machine. And. of course.
such a machine could be so constructed that it
could not lose but would always win or draw.
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SUPERB
COMMUNICATION

RECEIVERS —

AMERICAN ARSSD RE- L i
CLEIVISRS, Fresh release of

these renowned sets. 14
valves, 6 wavebands, cover-
ing 500 Keys-32 Mefs. Incor-
porate every possible re-
finement and have internal
A.C. mains pack for nominal
5/230 v, Thoroughly recon-
ditioned. immaculate in ap-
pearance, and in perfect
working order. ONLY £35
(add carriage 30/- and 50/- de-
posit on returnable transit
case), S.A.E. brings illustra-
ted leaflet.

-
2,000 O.P.V.
Reads A,
1,000; D.C. Current to 500mA;
Resistance to 1 Meg; Capaci-
tance to 1aF; Decibels from —20
to +36; Output jack for Audiv
Measurements. Size 3}in. x 5in.

x Min,
£3.19.8

MARCONI CR., 100/8 COM-
MUNICATIONS RE-
CEIVER, Covers 60 Kcfs to
30 Mc/s. Complete with all
valves, makers instruction
manual, and internal A,C.
Power unit tor 200/250 yoits.
BRAND NEW IN ORIGINAI,
TRANSIT CASES, Aerial
tested before despatch. ONLY

MODEIL
« & D.C. Volts up to

TP-10,

TEST ETERS FOR EVERY PURPOSE & POCKET

20,000 0.1V, MODEI, TP-3S,
Reads voltage up to 1,000; D.C.
at 20,000 ohms per volt and A.C.
at 10,000 o0.p.v.; D.C. Current to
S00mA; Resistance to 10 Megs,;
Capacitance to 0.1aF; Decibels
from —20 to +36. Size 3%n. x

30,000 0.P.V. MODF.L 500. Volts
to 1,000: D.C. at 30,000 O.P.V.,
A.C. at 20,000 12 Amps D.C.
Current; 60 Megs Resistance;
—20 to +56 Dbs; Internal
buzzer short circult warning.

5lin. x 14in. Size 3%,¢in, Egs’“/.,in. x 2iin.

£5.19.6 .19.6

£35 (carr. etc. 40/-). S.A.E.
for full details,

All New Stock, with leads, prods, and internal batteries. 6
service facilities,

months’ guarantee backed by full
Details S.ALE. \

AMPLIFIER TYPE A1413. Ex R.A.F. For normal A,C. Mains
use. 524 Rectifications with 6V6 output. input and output
jack sockets, gain control, fully fused. 600 ohms output trans-
former easily changed for 3 ohms type. Standard rack mounting
slée }8/6;: 77 x 6°. "Used, good condition. ONLY §9/8 (carriage
ete. .

12 VOLTS AMERICAN DYNAMOTORS, Deliver 220 volts at
100 mA. Size 5t x 3iin, diameter, Ideal for running Electric
Shaver ete. from Car battery. ONLY 32/6 (post 2/6).

POWLR UNFIS TYPE 234. Primary 200/250 v. 50 cycles. Out-
puts of 250 v, 100 mA, and 6.3 v, 4 amps, Fitted double smoothing.
For normal rack mounting (or bench use) having grey iront
panel size 147 x 77, Fitted Input and Output Voltmeter, 79/6, or
model less meter 59/6. (Carriage erther type 10/6.)
AVOMETER MODEL 7 LEATHER CASES,
carrying handle and long strap, BRAND NEW.
(Post 2/6),

fitted with
ONLY 32/6

PCR COMMUNICATION RECEIVERS
Manufactured by Pye W PPhilips, One of the Army’s most
versatile and sensitive sets. KF stae and 2 of LF., using 6
British 1.0. type valves. Large 180 degrees Illuminating and
Calibrated Dial. Flywheel Tuning with locking device,
Aerial ‘Trimmer. Tone and Vol. Controls. Band Switch from
panel jacks for speaker or phones. In black metal case, size
17in, L x 8in. H x 101n, D, Model PCR covers 6-18 Me/s., 200-550
metres and 850-2,000 metres and has internal 5-in. speaker,
£6.19.6. Model PCI? hassimilar L & M wavebind coverage,
Short wave 6-22 Mc/s, but no speaker. Used but excellent,
condition £5.19.6. Ev ry receiver aerial tosted before des,
Add 10/6 carr. all models. Designed to oberate from bulky
EXTERNAL power supply, but any set can be fitted with
BRAND NEW COMPONENTS INTERNAL PACK for 2004250 v.
A.C. al extra cost of £2.

S.A.E, FOR ILLUSTRATED LEAFLET

“P.W.” 6 TRANSISTOR PERSONAL RECEIVER

Designed by the techni-
cal ‘staff of Practical
Wireless® easy to butld,
using printed  ecircuit
and 1lst Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage to Inter-
nal speakers. All parts
sold separately (new
components only) en-
abling vou to buy as re-
quired and full detailed
price list will be sent on
request, Constructional details 1/8.
Cabinet and reduced price. TOTAL

Newly designed OSMOR
COST INCLUDING BATTERY and CABINET NOW  £8.10.0.
PV, TROUBADOUR 3 Parts List, S AL,

THE “GOOD COMPANION’ Mk. I

USING TRANSFILTERS, THE LATEST TANUFACTURING
'l'ITZ(‘IIA\'lQUIC TO SAVE ALIG Ir DIFFICULTY

THIE FINEST COMBINED PORTAI : and CAR RADIO
YET DESIGNED FOR TTIE HOME CONSTRUCTOR

* 750 mW

output.

* 0 transis-
tors and
diodes.

* Full
Medium and
Long wave
coverage.

“ Quality
speaker,

% Brillian-

inet,
11 x 8 x 3in,

% Very fine
tuning with
calibrated
dial,

* Latest printed circuit. s Internal highgain aerial with caraerial
socket. % Easy to tollow construction data (available separately

3/6). All parts sold separately and full
illustrated details will be sent on £9 I 9 6
request.

aues Total Cost M ® M
With alternative luxury cabinet using 7 x 4in, speaker, £10.19.6.
Either type. plus 5/- post and ins. (Battery 3/§ extra).

“POCKET 4”
TRANSISTOR RECEIVER

Uses miniature speaker, proper
tuning condenser, and volume
control, Buiit-in aerial makes
unit efficient and portable. Ideal
for the beginner. Fuil medium
wave coverage. All components
and case for only 42/6 (p. & D, 2/6).
Ten-page constructional book
free with parts or separately 1/6,
S.A.E. for parts price list,

HARRIS EI_ECTRON'CS 138 Gray’s Inn Road, London, W.C.I

(LONDON) LTD

Phone TERminus 7937

Please include carridge costs on all items.
(Open until 1 p.m. Saturduys). We are 2 mins. from High Holborn

(Chuncery Lune Station) and 5 mins. by Bus from King’s Cross,
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Whether you re building your own amplifier or
servicing a complete installation—for fault 11ndmg
on anything from pre-amplifier to speaker—you i
find the MULTIMINOR to be *‘just right”.

You'll enjoy usmg this neat pocket instrument giving
readings over nincteen ranges on a clear open scale.
a.c. and d.c. voltage, d.c. current, and Resistance
measurements are made by means of only two sockets.
The robust, easy-to-read range selector has a
smooth, clean, positive action.

“Can you afford it?” Let’s say rather—'‘Can you
really afford 1o be withour it 2"

Designed and Manufactured by

LTD AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.l M

MM.10

September, 1962

Indispensable
THE |

MULTIMINOR

Sensitivity

19 Ranges

D.C. Voitage: 0-1,000V in 7 ranges
A.C. Voltage: 01,000V in 5 ranges

10,000 chms per volt
on D.C, voltage ranges.
1,000 ohms per “volit
on A.C. voltage ranges.

D.C. Current: 0-1A in 5 ranges Accuracy

Resistance: 0-20,000 , 0-2M Q On D.C. 3% of full
scale value,

Pocket Size: 5§ x 3§ x 1§ inches. On A.C. 4% of full
scale value.

Weight: | |b. approx.

List Price £9 : IOS.

Complete with Test Leads and Clips
Leather Case if required 39/-.

To meet special
requirements, instru-
ments can be supplied
to a higher degree of
accuracy for a small
additional charge,

Telephone: ViCtoria 3404 (12 lines) cgovr

SPECIAL FOR THE “HAMS”
RADIO STATION

Hlustrated

+ inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLR,

idoge trade meco]

ADCOLA HOUSE
GAUDEN ROAD
LONDON, s.W4

British & Foreign
* Patents, Registered
Designs, etc.

Telephones: Telegroms:
MACaulay 4272-310) “SOLJOINT, LONDON, S.W.4."

P.W. BEST SETS
A-Z 2/6
INSTRUCTIONS
OSMOR PRINTED
CIRCUIT VERSIONS
OF
“P,W. POCKET S’HET”
“MERCURY SIX”
“TROUBADOUR”

WE MAKE UP NEARLY ALL
P.w. DESIGNS AND ARRANGE
SOME FOR PRINTED COARD

COMPONZENT LIST ON REQUEST

OSMOR
418 BRIGHTON ROAD
S. CROYDON
NAME
- ADDRESS
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By L. N. Nash

Circuits

common and uncommon

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

(Continued from page 308 of the August issue)

O[)AST month’s article finished with an

explanation of the advantage of the cascade
voltage doubler circuit over the conventional
voltage doubler circuit.

Fig. 21 gives an example of a combined
H.T./EHT supply on these principles. A further
advantage of this circuit is shown in Fig. 22,
where the same circuit but of inverse polarity
is added to the same transformer winding,
in the same method of circuit development
as the previous treatment of the other basic
circuits. The result here is an output at four zimes
the voltage output of a simple half-wave circuit,
so that this circuit is called the * Cascade Quad-
rupler ”. These types of circuit are called * Cas-
cades ” on account of their cumulative method of
working. Thus the first rectifier and condenser,
MR1 and C1, function as a normal simple half-
wave circuit. charging up C1 to the peak. On the
half cycle of opposite polarity, where MR1 is now

i
T -

Fig. 2] (above)—Combined H.T./EHT circuit using
the cascade voltage doubler principle.

Fig. 22 (right)—The cascade voltage quadrupler

circuit. Transformer secondary 250V r.m.s.;

rectifiers E250C50 selenium. Do not mount on the

same metal chassis, as otherwise flashover inside the

casing is likely. Use separate cooling plates of

aluminium insulated from each other. (The values
given are approximate.)

blocked, polarities are such that the charged Cl1
and the reversed transformer winding voltage act
in series addition as voltage drive for the second
rectifier and condenser MR2, C2 also operating in
simple half-wave circuit, thus clearly leading to a
doubled voltage output, The operation of C3/MR2
and MR4/C4 follows similar lines.

Progressive Cascading

In principle, the charge voltage on C2 and the
transformer voltage can be made to act in series
across a further rectifier on the next half cycle, and
SO on up to any number of cascaded stages. Thus
a D.C. output voltage of any desired multiple of
the output of a simple half-wave circuit is possible
with rectifier cascade-multipliers, without the need
for any transformers. But such circuits are of little
use to the constructor, because rectifiers and con-
densers of the large voltage ratings required are not
commercially available.

It may be mentioned, however, that the rectifiers
may be replaced by spark-gaps of graded separa-
tion, trimmed so that breakdown just occurs at the
half-cycles corresponding to the maximum voltage,
exactly where a normal rectifier would be required
to conduct in such a circuit. This is an interesting
example of the use of spark gaps in substitution
for rectifiers, which has actually been used in
historical equipment for high-voltage supply for
atomic research. Generators with spark-gap
cascades have been built with an output of well
over a million volts, using a transformer winding
input of some thousands of volts.

This completes the survey of those rectifier
circuits considered to be of practical use to the

" experimenter. Many other interesting types, such

—l[||+ ot
I 1c MR31 Fve
16uF i
450V
f + X o |+ i
| C3 o= MR 164F S 0
16pF |- - 750V |-
| 450V Output
| voltage
{ C4 16pF
] 750V
i L
4
£\
4
MR2 ——
— MR4 l
i P b 3
I ' °

www americanradiohistorv com


www.americanradiohistory.com

396 PRACTICAL WIRELESS

as three-phase and polyphase equipment, grid-
controlled rectifiers, etc., ate not considered to be
of practical importance for the general experi-
menter.

Peaking and Smoothing

All rectifier circuits work into an output load
through which the D.C. output current flows. In
basic principle, this output load consists of a resis-

I DC. +

U

AC Rectitier % Load
e circuit Smoothing]~ (resistive)

—————| "—l(capacitlve) _

Fig. 23—Resistive and capacitive elements in
parallel representing the output load.

tive element (the actual useful load) and a
capacitive element (the *smoothing ) in parallel,
as shown in Fig. 23. Fig. 24 shows the more con-
ventional smoothing, where the capacitive element
is split at the “hot™ end into two, and a choke or
resistor inserted. This enhances the characteristic
that the A.C. component of the output (hum
ripple) goes preferably through the capacitive ele-
ment to earth, whilst the true D.C. component
goes through the resistive element (real load) to
earth, which is the familiar purpose of smoothing
—namely to remove as much as possible of the
remaining A.C. component of the output.

Now, the capacitive element of the circuit of
Fig. 23, as long as it is not charged to the final
voltage, represents a short-circuit as soon as the

Rectifier
AC. circuit

——
Smoothin;r-

Fig. 24—Conventional smoothing.

transformer winding voltage has reached a part of
the half cycle of the conduction-polarity where the
voltage has risen above that to which the condenser
is at the moment charged and charge current
will then flow into the condenser to increase its
voltage. It is thus perfectly obvious that this pro-
cess goes on until the condenser has charged up to
the peak voltage of the A.C. wave, which is about
1.5 times the r.m.s value for the mains sine wave.
This property of rectifier circuits is known as
(capacitive) peaking, and raises the peak inverse
voltage rating required for the rectifier, as
explained earlier in this article. Even if no physical
condenser is present, the circuit stray capacities,
even if very small, are inevitably fully sufficient to
give full peaking on open-circuit output, so that no
reduction in inverse voltage rating of the rectifiers
is permissible even if no physical smoothing con-
densers are used, as in common accumulator
charging circuits.

Load Characteristics

The remarks regarding full peaking made in the
previous section apply to open-circuit output, ie.,

September, 1962

the case when the resistive component of the ott-
put load is of infinitely large resistance. As soon
as a finite resistive component is connected, i.e. an
actual pure D.C. output current is drawn, this will
draw charge away from the smoothing condensers.

Thus, in actual practice, the final operating out-
put voltage will be somewhat less than the full
peak voltage, according to the balance struck
between the load current passing out of the con-
densers and the rectifier current passing into them
on. the appropriate portions of the A.C. cycle.
Zero output D.C. load results in full peaking, as
explained above, and as the output D.C, load cur-
rent increases the voltage will fall below the peak
the decrease being normally linear with rise o
current in most circuits, which means that Ohm's
Law is obeyed to the extent that a definite corres-
ponding internal impedance may be ascribed to the
circuit. This internal impedance lies in the region
of about 1k to 2k for normal conventional full-
wave H.T. rectifier circuits. so that a decrease of
1V to 2V may be expected in the output voltage
for each rise of about 1mA of output current
drawn. The actual exact figures in a particular case_
will depend greatly on the smoothing capacity
values, rectifiers, resistances of transformer wind-
ings. etc. A good power supply should have as
small a change of voltage with load current as
possible, i.e. as low an internal impedance as
possible.

R
approx. 10

AC. /
<V>vo Its

)
)
Oscilloscope |

63V
heater
voitage

Fig. 25—Measuring peak surge rectifier current.

Condenser Values

Large values of smoothing capacities reduce the
internal impedance. in that they keep the output
voltage high at greater load currents, but this is at
the expense of large surges of current through the
rectifier at the A.C. cycle peaks, which exceed the
surge-current rating of the rectifier for smoothing
capacities larger than a critical value for a given
circuit. Thus the use of too large a smoothing
capacity can cause overheating and flashover in
the rectifier.

Metal rectifiers, and especially the new silicon
rectifiers, can tolerate higher peak currents than
normal valve rectifiers. This is a great advantage
of these devices, and allows the use of much larger
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smoothing capacitics, which is very useful in
half-wave circuits requiring the extra smoothing
effect. It is extremely difficult to determine the
maximum tolerable smoothing capacity on
theoretical lines if one is about to try out a new
rectifier circuit of one’s own design, but fortunately
it is a simple matter to measure the peak rectifier
current in an experimental circuit if one posesses
an oscilloscope and an A.C. voltmeter. Fig. 25
shows the arrangement for such a measurement, as
typically applied to a conventional full-wave H.T.
rectifier circuit. The normal load which the circuit
is intended to feed is connected, and the small
measuring resistor of about 1€ (the resistance (R)
of which must be known accurately) is connected
as shown. It does not disturb the function of the
circuit appreciably, serving merely to monitor the
rectifier current.

The oscilloscope input is now connected to A,
and the trace adjusted to suitable height and the
timebase to display a convenient number of cycles.
The waveform will not be a sine wave, but will
display the regular current surges through the
rectifiers. Without altering any settings of the
oscilloscope controls, the oscilloscope input is now
switched to B, and R2 adjusted until the mains
sine wave display has exactly the same peak to
peak amplitude as the peak to peak amplitude of
the rectifier current display. If V is the reading of
the A.C. voltmeter, then the peak rectifier current
is given by

3R2

X
R Ri + R2
Resistances in Ohms)

I peak = Amps

V in Volts r.m.s

The data list should then be consulted to check
whether the measured peak current is within the
surge-current rating of the rectifier in uvse. If not,
then the smoothing capacity must be reduced,
the load current reduced, a different rectifier type
used, or a surge limiting resistor or choke inserted
(Fig. 26), or any suitable combination of such
measures. If one were very careful in the design of
circuits, the initial surge currents through the
rectifiers as the condensers charge up from zero
upon initially switching on would also be studied.

Surge Limiters

If the initial surges are found to exceed the
rating of the rectifiers, then the same measures as
indicated above can be used, though the best
measure in this case would be the use of surge-
limiter resistors or chokes. There is in principle a
choice of three positions for such components, as
illustrated in Figs. 26 a, b, c. Fig. 26a 1s normally
used if resistors are used, whereas Fig. 26b is
common if a choke is used, whereas Fig. 26c is
seldom found.

There is not a great deal to choose between the
three arrangements, the particular preferences be-
ing largely a matter of convention. Fig. 26b
represents the familiar choke-input smoothing
circuit. which has the characteristics of a very
rapid initial fall of output voltage away from the
full pcak at low output currents. but thereafter
far slower fall of output voltage with output
current in the region of the operating value of out-
put current (assuming proper choice of component
values). The result 1s that such a smoothing
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Fig. 26—The three positions for surge limiters.

circuit gives a smaller output voltage at a given
load than the conventional smoothing circuit of
Fig. 24, but the effective internal impedance is
lower, i.e the regulation is better.

L1
Choke L
10k 10k 10k 10k
L b §
—— ——
4F| = 4pF]—
+ + + +
50[= {50|— |50]— {50]—
BF HF HF ta
Fooh o o

mm N

Fig. 27—This circuit provides decoupling and smooth-
ing in one, and avoids unnecessarily large rectifier
surge currents.

High Ratings

It should be mentioned that the use of television
booster diodes as power rectifiers, in addition to
advantages already discussed, has the further
advantage of high surge-current rating. This is
because these diodes are specially designed for
pulse-operation in television line-outputcircuits,and
therefore are fitted with excellent high-emission
cathodes. Thus the PY81 is rated at a peak surge
current of half an amp. so that with a 400V r.m.s.
transformer winding giving a peak voltage of 600V
forward, the surge-limiting rcsistance would only
need to be at the very most about 10002, The

(Continued on puage 438)
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A HOME-MADE
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HI-FI OUTPUT TRANSFORMER

THE USE OF A TERTIARY FEEDBACK
WINDING ARRANGEMENT SIMPLIFIES
THE CONSTRUCTION OF THIS TRANS-
FORMER AND REDUCES THE COST.

RICES of quality output transformers are

still high enough to deter the experimenter who
has cconomy in mind, particularly when the cost
has to be doubled for stereo. Substitutes bring
distinct risks of trouble with published designs,
a fact which emphasises the importance of con-
sidering transformer and amplifier circuit side by
side. Despite this cautionary remark, the trans-
former to be described will be found to be stable
in several circuits and will provide the basis for
some interesting, inexpensive experiments.

Sections

The number of winding sections is small and
their arrangement simple enough for home work-
shop methods and yet the transformer docs not

Feedback

(a) (b)
Fig. la—Voice-coil feedback circuit; b—tertiary
feedback circuit.

lend itself to factory production, possibly because
it rcquires a centre-partitioned bobbin and a
*stop-and-start® procedure unsuitable for auto-
matic machinery. Therefore, despite its advantages
of small size, simplicity, cheapness and high-
quality performance, it is not likely to appear in
the shops.

The achievement of stability in an amplifier
having overall feedback generally demands a
complex sectionalised winding arrangement in the
output transformer. A successful alternative for
the small amplifiers which, in stereo pairs, can
supply a total of about 10W output, is to operate

Feedback

BY W. GROOME

the output stage safely
within class “A” condi-

tions so that small and Yellew % u
simple transformers =
can be used. Another =
method is to apply PurPle =
heavy negative feed-
back over the output Biue
stage to clean up dis-
tortion at its principal
source, thereby reduc- [ed 150)
ing somewhat the risks
of instability with the 3ol
voice-coil loop. o
Separate Feedback ]
Winding
A further arrange- 5l
ment is the provision
of a ftertiary (third) Ppurple <
winding to supply a ;}3
Fig. 2 (right)—A push-pull  yeljow =2 T
output transformer with —{———

tertiary windings (T).

Fig. 3 (below)—Each anode winding is confined to one
side of the partition and divided into two sections
separated by the secondary. The secondary and
tertiary are wound across the full width of the former. .
AA Tertiary, one layer, full width;
BC Primary, inner section, one side of the partition;
DE Secondary, full width;
FG Primary, outer section, one side of the partition;
H  Tertiary, one layer, full width;
JK As BC;
Tap secondary tap;
As FG.

M
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feedback voltage that suffers none of the distor-
tions to which voice-coil connections are prone. It
becomes possible to apply very heavy feedback
without the sectionalising normally required. This
is the basis of this transformer. -To obtain the
greatest versatility, the windings are so arranged
and insulated that the leads, which are all
brought out instead of being internally con-
nected, provided a choice not only of turns ratio
but also of output stage conditions and feedback
circuits.. -

Fig. 1 shows in the simplest forms (a) the con-
ventional feedback circuit and (b) the tertiary
arrangement. A very simple tertiary winding
would seem to be possible by wrapping the very
few necessary turns around the outside of any
transformer winding. This can be tried and the
transformer may be found to behave reasonably
well, but the feedback will be out of balance and
some distortion is certain. A virtual replica of
the anode signal can be.obtained when the tertiary
is divided in:o two single-layer sections in series,
one on the inside of the bobbin and the other on
the outside. It is also preferable, and_easily
arranged, to have a balanced primary havmg the
winding for each valve of a push-pull pair kept to
its own side of a partitioned bobbin. This not
only gives excellent push-pull conditions but
balances the D.C. supply and the resistive com-
ponent of the A.F. load.

Tertiary Sections

WIRELESS 399

HI+

Feedback

Fig. 5—The method of obtaining variations of gain
and feedback by the potentiometer (P) placed across
the tertiary windings.

The arrangement adopted has both primary as a single section wound across the full
windings divided into two sections, each pair on  width and tapped for alternative loudspeaker
its own side of the partition with the secondary impedances. The tertiary sections comprise only

AMMAMAWA
3 |+ R7 25k 1W [ HI+250V
>
R3
100k
S
—— 150
E 3 30, s,
P 20
50 F
p
+ |C1 +C2 RS
ik s 4R.711 ————
04 pF K mmm el
2 350V / é
V2B
Vs ECL8B2

Fig. 4—The circuit of a two-

stage push-pull amplifier.
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twelve turns each, spaced across the full width.
The arrangement of the sections is shown
schematically in Fig. 2, with colour identification
that will be used throughout this article and the
onc which follows. Fig. 3 will give some idea
of the actual positions of the sections.

No rigid specification for core dimensions and
quality will be given because of the difficulty of
obtaining laminations of any particular size and

September, 1962

is good and there seems to be little to gain by
dividing the windings into the many sections found
in the usual high quality job. Nevertheless, for
the very finest quality, a generous stack of good
quality laminations should be provided. Ina 10W
amplifier very fine bass down to 30c/s is possible
with a 1hin. stack: a {in. stack gives excellent
results in a stereo amplifier giving about 6W per
channel.
Pre-amp

One of the author’s experimental transformers.

gradc in the shops. Instead, some guidance will
bec offered to enable the constructor to use the
best he has or can obtain and to adjust the wind-
ings to suit. A feature of the transformer is that
it 1s tolerant in this respect, and good results can
be uchicved with cores rather smaller than might
be nceded with others. High frequency response

The amplifier should have
sufficient gain to overcome the
attenuation of heavy feedback. and
the necessary amplification must
be achieved with the minimum of
A.C. coupled stages. Two stages
coupled by one R.C. network is
safe cnough, and the tertiary trans-
former can be made to work quite
well in a three-stage amplifier. The
phase shift with thrce stages can
be kept well within the stability
margin if one is dircct-coupled.
With more than three stages an
amplifier is likely to be unstable
with any transformer if all are
within the feedback loop. A safe
and satisfactory method for small
domestic amplifiers is to use a two-
stage main amplifier and to feed
it from a pre-amplifier having its
own local feedback. The object
of the main loop is to clean up the
distortion that is generated chiefly
in the output stace and there is no
point is using voicc-coil or tertiary
fcedback for earlier stages where
simple local loops can be more effective and stable.

In Fig. 4, a triode *““see-saw ” phase-splitter and
amplifier stage feeds the output pentodes. The
tertiary winding, earthed one end, supplics feed-
back to VI via Rl and provides a path for the
cathode current.

(To be continued)

INCREASING VOLTMETER RANGES (Continued from page 388)

The multiplier must take 500—0-05=499-95V.
Its resistance will therefore be:-
—E _ 49995
T 1/1.000
Such a multiplier can most conveniently be
made by connecting 470,000, 22,000, 7.000, 820,
100 and 302 resistors in series. Taps can be
arranged for 250, 100 and 10V or other such
ranges, calculated in the same way.
The multiplicr in circuit at 500V is 499.9500,
at 250V is 2499500, at 100V is 99,9504, and at
10V is 9.9500.

The Voltage Divider

Valve voltmeters and oscillographs have a dif-
ferent multiplier system. Fig. 4 illustrates the
arrangement. R is known as a divider. The valve
voltmeter is connected to a small portion of R
and therefore measures only a fraction of the
voltage under test. R is usually made up of
several high resistances connected ‘in series giving

=499,950Q.

a total value of about 20M. It is essential to have
R as high as possible in order to maintain the
sensitivity of the valve voltmecter.

In Fig. 4 the total value of R is 20M. There-
fore on 1,000V it will pass:-

— . 1.000
= 20,000,000
The valve voltmeter reads one volt at full scale

deflcction. Therefore the resistance between b and
¢ will be:-
1

= 1/20.000 ’

The resistance between a and b will, of course,
be the diffcrence between 20,000,000 and 20.000=
19,980,0002. Tappings can also be arranged bet-
ween the various components of R to give, say
500. and 250V ranges. In Fig. 4 the resistors are
as follows: b to ¢=20,0000. b to 250V tap=
4,980,000¢2, 250 to 500V tap=15,000,0002, and 500
to 1000V tap=10,000,0009. [ |

=1/20,000A =0-05mA

=20,0000.
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WHAT READERS SAY ABOUT

... Wish to congratulate you for publishing
one of the best-ever series dealing with this
complex subject . ..”

“...Your books seem to explain things much
more easily. | wish they were on sale when | had
to learn radio ... "

.. Having obtained the two volumes of ‘Basic
Synchros & Servomechanisms' | find them very
interesting and a novel way of learning . .."

. ..As a lecturer | am finding these of great
assistance and congratulate you on publishing
such excellent books..."

COMMON-CORE

ILLUSTRATED- COURSES OF ELEMENTARY TECHNICIAN TRAINING

...l am writing to tell you how much | enjoyed
reading your ‘Basic Electricity’ and ‘Basic Elec-

R}

tronics’.

* ... 1 have all the previous sets, namely: ‘Basic
Electricity’, ‘Basic Electronics’ and ‘Basic Synchros
& Servomechanisms’ and will mention that it's
truly one of the best I've studied . .."”

. ..1 have found ‘Basic Electricity’ and ‘Basic
Electronics’ excellent publications ... "

‘... 1 have been supplied with some of the above
publications, and needless to say | am delighted
with them ..."

BASIC ELECTRICITY 6 parts)

BASIC ELECTRONICS s parts)

BASIC SYNCHROS & SERVOMECHANISMS (2 PARTS)

ALL THE ABOVE ARE ON SALE NOW

. BASIC RADAR (3 PARTS)
PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION

BASIC ELECTRONIC CIRCUITS @3 PARTS)
PART 1 ON SALE NOW. PARTS 2 and 3 IN PREPARATION

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2.
Please send me your FREE prospectus
describing:—

BASIC ELECTRICITY/ELECTRONICS/
SYNCHROS

BASIC RADAR/ELECTRONIC
CIRCUITS

(Please put @ X against your requiréments).

OUPON = SEND NOW!I!

OR ASK YOUR BOOKSELLER

NAME

ADDRESS
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Wirecomp’s Finest Ever Value Offer—

THE ‘REALISTIC 7’

FULLY
TRANSISTOR-
ISED PORTABLE
RECEIVER

This super set—made to
the highest professional
standards—is now avalil-
able to the home con-
structor. Comprises 7
Mullard Trans. 0C44, 2
0C45’s, OCT71, OC81D, and
¥S8-
Delivers 35
milliwatt output to 4in,
high flux speaker—IF
frequency 470 Kcfs,—
fully tunable over medium and long wave-bands.
mounted on single printed circuit board,
tlve two-tone plastic cabinet
3kin. with easy to
Red/G
tions,

All components
size 54 x 5in. Attrac-
with carrying handle—size 7 x 10 x
read dial and socket for car aerial; choice of

rey, Blue/Grey or all Grey. Complete with fuil instruc-
All parts sold separately.

WIRECOMP’S £6. |9.6

PRICE

P. & P, 4/6 extra. (Circuit diagram 2/6, free if all parts bought).

Including
Battery

Free P.P.9
Value 3/9

NOW SUPPLIED COMPLETE WITH PRINTED CIRCUIT
BOARD AND FREL GIFT OF MINIATURE EAR PIECE
An easy “‘first step’’ set for the voung constructor, This minature
marvel with the BIG performance has an internal Ferrite rod
aerial—5 transistors and 1 diode—separate medium_ and long
waveband control—200 milliwatt pusi-pull outbut—2jin, moving
coll speaker—unpreakable plastic case with
£2 1 9 6 carrving handie, Complete with full instruc-
. O tions, Circuit diagram 1/6, free if all parts
P. &P, 2/- bought. All parts soid separately.
THE SUPER GSONIG SIXTYl TRANSISTOR
YALUE RADIO KIT
6 Mullard transistors, 1 diode, internal ferriterod aerial, 7 x 4 high
quality speaKer, printed circuit, 500 mW push-pull output, MW
and LW calibrated direct drive assembly,
£8 1 9 6 Highly polished handsome walnut cabinet.
O O Inst. Book 2/6 Complete Kit, inc. Battery.
P.&P. 46 All parts sold separately.
COMPLETE WITH 49,6
3in. MOVING
COIL SPEAKER P& B,y ]
1 watt full transistorised Amplifier,
Incorporates 2 power Transistors and
3 G.E.T. 114 Transistors in push-pull—complete with separate
tone and volume controls on 2i x 4:1n. printed circuit board, Oper-
ates from Ever Ready P.P.1l Battery. Suitable for use with the
Staar Galaxy Player.
e ULMI R
rerir F MITE
A.C. ELIMINATOR AND P& P
V. BATTERY , Rt
CHARGER 18/6 "
Converts vour Minjature Transistor Set to
Mains for the winter and charges your Battery
for summer use outdoors: for use with all 9V,
Transistor Receivers (apbrox. same size as P,P.3
battery). Complete with ﬂgx.

WIRECOMP ELECTRONICS

387 HARROW ROAD, LONDON, w9,
TEL: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day
Saturday. Opposite Paddington General Hospital.
Buses 18B and 36 pass the door.

Y ~ ~ r v
‘ZAI ‘ZE SAME DAY SERYV . [ FIRST-CLASS
NEW! TESTED! GUARANTEED! )
SETS 1RS5, 185, 1T4, 384, 3V4, DAFI1IDFI1, DK91, DL92, DL94 .. Set4 for 19/8 B A D l 0 cn " B s Es a0
DAF96, DF96, DK36, DLI6 ., . o0 . . . 4 for 27/6 ET '
o WE | B ¥ Wk WL B0 W] 08 BB || ooy arRTIFICATE |
- | 6P1 T~ A —_—
1D5 7/8 | ep2s 8;- 5 ECCsl 5/- | EZ80 8/3 | U50 8/- QUALIFY AT HOME—IN SPARE
aH5GI LE gg% 12;- BHLEGT "8/3 ( BCcB2  6/3 EZ81 67//6 Uz 4/6 TIME
5 - 7 : S B H g A . .
ik 8 | 83e g/_ o g;g ggggg '7// KTal 11/ 8191 1353 Afterdbl'le{(, intensely interesting study
184 Bl | esL7GT 5/9 | soLeGT 9/- | ECCes /e | K134 59 | wam 194 || —un QST £ eIl [ PRy e0
185, 2/3 | 6SNTGT a/9 | 85A2  11/6 | ECF80 76 | K161  e/6 | U201  ig/e || time—YOU 3 N0 e CIE
lTé 3/6 U4GT 9/9 | Az3t 9/6 | ECF82 8/ KT63 8/8 | U301 17/- fessional qualification or learn Servicing
Hg 59//!3 1,3381‘ 48//6 gga lg;g ESEE‘% 1 ; %11{1314 (-}71/\2 Hi}\()écm 261//(; and Theory. Let us show you how.
G 3| Rlr 3815 W BN U)Kl WAe g I FREE GUIDE ==
V4 - X5 - l The New Free Guide contains §32 l
U4G 4/8 | 7B 9/- | DAFIL  5/3 ECH83 8/ pccst  7/6 | UDC4L  7/9 pages of information of the greatest
>, 7B7 7 AF96 ECL80 i} PCCs9 9/3 BF 8/3 . 4 -
‘5’§§8’1‘ 83,/9 7C5 %;g lIgc‘cﬂ() Z)//? ECL82 9/- | PCF80 #7/9 | UBV83  §/- ] importance co those seeking such §
574G 9/: 7C6 %/6 | DF33 9/~ | ECIL.86 15/- | PCF82 8/= | UCC84 13/3 success-compelling qualifications as
GAL5 g/g | THT 76 | DIV g8 | Erae afe | vCres 145 | UCCs 5a || | AM.Brich RE. Cicr ana Gotias |
eaMs  are 1 | Dk e | EF® 1 8 | LSLez | 9| uckm 1461 | g Final Radio, * P.M.G. " Radio |
gﬁgg g;'- o 1818 | DS 42| Era f PCL8: 10/ | Ueng 1382 A'mEateursL Exdams..B gen. Cert.
BA6  5/9 | 12AT6  7/- | DHBL ¢ | EF80 /9 | PCL85 10/6 | UCHsL /g l: duc, London B.Sc. (Eng.), |
BES g9 | 12aT7 5/~ | DK32  11/- | EF8s 8/ PENA4 11/- CL82 9/9 1 .M.1.P.E. . A.M.LLMech.E., I
SBH6 5/9 | 12AU7  6/3 | DKO1 8/- | EFss 9/- | PEN36C "8/- | UCL83 13/3 Draughtsmanship (all branches)
BJ6 5/9 12AX7 7/- | DKO2 718 EF89 7l- L36  11/8 Fdl 716 | etc., together with particulars ofl
sgr{l 9/6 }3’}::‘;8'% g;g BIL\gg 78//? gg‘g; g;g gtg}z 97/ﬁ 8{ gvl’ y: our remarkable Guarantee of
fcpec gaa | 12aior a8 | BEd o | B2 se l PRE 5 | U ei6|| | sSuUCCEss orR NoO FEE |
6F1 10/- 1?.7’S_NtGT 7/8 | DLO2 6/: hL4L 9/8 | PL84 §/6 [ URIC 8/- l Write now for your copy of thisl
6F6G  6/8 | 1273  10/8 | DL94 7 | RELa2 9/- | PX4 10/~ Y2U  11/- ;
SES 100 | 2082 17~ | pLos w6 E:T:Bl PXos o | ovil /6 invaluable publication. It may well
okl 10 201 1er bABcso &g | BES 2% }Z}gé 176 | UNEs o8 I prove to be the turning point in your I
6F23 10/~ 4 * | EAF42 8/8 | EM34 73 716 9/6 Careers
6K7G 111 | 20P5  14/9 ) EB91 /9 | EMBO 8- | PY8 7~ | VP4l 5/ | FOUNDED 1885—OVER |
6K7GT  5/- AOG 8-} EBCE3 5. | EMBL 8. | PY82Z 66 | vPisal 1676 || Lo ew 150,000 SUCCESSES, au ol
6K8G 5/« 25L6GT 7/ EBC41 8/- EM84 9/6 PY83 719 w6 4/9
6K8GT  9/- 2574G 8/6 EBF80 8/- EYs51 7/8 T4l 16 w77 3/9 NATIONAL INSTITUTE OF
6L18 10/- 30L15 11/- EB F89 8/9 EY86 U3 v22 713 ZT7 315 ENGINEERING
READERS RADIO ™ o == o e notsons
£ £ Any Parcel insured LONDON, E.C,I
24 COLBERG PLACE, STAMFORD HILL A it arage I (1 Africa: P.O. Box 8417, Joburg.
.O.D. I “3fa Australia: PO, Box 4570, Melbourne.
LONDON, N.16 STA. 4587  Anv C.O.D. Parcel 3/
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SERVICING

TAPE

RECORDERS

PROGRAMME SOURCES
AND SIGNALS
By T.S. Smith

O[)AST month we dealt with record and replay

equalisation and discovered how a rcasonably flat
overall frequency response can be obtained by
applying controlled treble lift on record and bass
boost on replay. This month we shall be consider-
ing the various programme sources and signals
uscd by the home recordist.

Recording from the Radio

The radio is undoubtedly the most used source
of programme material exploited by the amateur
but. unfortunately. full advantage is not always
tuken of this medium and consequently the quality
of reproduction may be sadly lacking.

The easiest way of getting a radio recording is
to site the microphone in front of the loudspeaker
and record in the usual manner. Although the
results so obtained are acceptable to some. this is
a very poor method of recording technically and
far better results are possible by the use of other
methods. With the loudspeaker/microphone
method. three basic distortions are introduced to
the recorder. and these are: (i) the inherent dis-
tortion in the output stage of the receiver (even
the best sets produce some distortion in the output
stage): (ii) the distortion and coloration produced
by the loudspeaker itself and by its baffle or
enclosure: and (iii) the distortion. reverberation
and coloration reflection reflected from the room.

The first kind of distortion is present always and
cannot be reduced or eliminated: (ii) is, again,
always present and depends much on the loud-
speaker and enclosure employed by the receiver;
(iii) however, can be varied to some extent by play-
ing with the spacing between the loudspeaker and
microphone and by cutting out excessive reverbera-
tion by covering the channel between the
loudspeaker and microphone with a heavy cloth.

The loudspeaker/microphone channel is virtually
an electro-acoustic transdueer. in which there are
two distortions to contend with: the *electro”
distortion and the acoustical distortion, as already
described.

Eliminating the Acoustics

It is rather pointless to use the A.F. signal
produced by the set to operate a loudspeaker. and
for this loudspeaker to cause the diaphragm of a

(Continued from page 315 of the August issue)

microphone to vibrate in sympathy, and then to
use the signal produced by the microphone for
recording (see Fig. 25). By far the best idea is to
utilise the A.F. produced by the sct as the record-
ing signal (Fig. 26),

This. then. presents several problems; the best
way of extracting the A.F., etc. The obvious
arrangement is to disconnect the loudspeaker and
apply the two loudspeaker wires to the input of
the recorder. This. although obvious, is a bad
thing to do for several reasons. One is that as
soon as the loudspeaker is disconnected from the
set, the output stage is operating without a load.
This immediately introduags quite a lot of extra
distortion, but not only that, it also causes the A.F.
voltage to rise to dangerous peaks at the anode of
the output valve and across the primary of the
output transformer. Before very long cither the
valve would flash over or the primary of the trans-
former would short-circuit or break down.

\ / Aerial
Receiver

Microphone

Programme
sound_

Signal
to tape
recorder
Fig. 25—The simplest way of recording from the
radio is to site the microphone in front of the loud-
speaker. This is technically poor, however, since
there are various distortions introduced to the
programme signal as this diagram shows.

\

If this method of feeding is to be used, then it
is ‘essential for either the loudspeaker to remain
connected or a resistive load to be used instead.
The resistive load should have a value equal to
the impedance of the loudspeaker, which, in most
ordinary valve-type receivers, is of the order of
30. With transistor receivers, the impedance may
be entirely different and in some cases the loud-
speaker speech coil may be centre-tapped, in which
case special precautions will have to be taken to
prevent damage to the output transistors.
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Where possible, it is best to operate without the
loudspeaker for, apart from the disturbances
created by a watt or so of audio during a recording
exercise, the varying impedance with frequency of
the loudspeaker can detract from the quality of
the recording and, in certain cases, upset the
equalisation. When a resistor is used instead, it
should be able to handle the full output power of
the set or amplifier hook-up. As 3Q resistors are
rather difficult to come by, a length of resistance
' wire (available almost anywhere) wound round the
body of a ceramic high-value resistor, and
terminated at the lead-out wires, is adequately
suitable for this application,

Voltage and Matching

Next things to consider are the signal voltage
required at the input of the recorder to give full
modulation without overload, and the impedance
matching between the output of the set and the
input of the recorder.

Loudspeaker
as monitor

it desired
.--ﬂp

Programme
signal

Fig. 26—If the A.F..signal is taken from the loud-

speaker circuit, the loudspeaker must be left

connected or a load resistor equal to the impedance
of the speaker, must be connected instead.

Voltage Considerations

Tape recorders usually have two (or more)
inputs, one for microphone and the other for radio.
The microphone input is usually more sensitive
than the radio input. This is because the voltage
at the output of a microphone is much below that
available from a radio set. Typical levels for full
modulation are: microphone ImV and radio
100/150mV. Sometimes there is a second radio
input suitable for low-level signals direct from the
diode detector. but this will be considered later.

The question, then, is what sort of voltage is
present at the loudspeaker leads of an average
radio set? This depends very much on the im-
pedance of the loudspeaker circuit and the output
of the set. The voltage is easily found, however,
for any set, by using the simple expression
FE=+v(WXxR), where E is the r.m.s. output voltage
W the watts output and R the impedance of the
loudspeaker or load resistor in ohms.

A typical set, for example, might be giving, say
3W across 3Q. Three times three is nine, and the
squarc-root of nine is three. Thus, it follows that,
at full output, 3V r.m.s. exist across the loud-
speaker load. This is well above the input signal
required on most recorders, so the signal is either
turned down at the set (sct’s volume control) or at
the recorder—but this can cause trouble. For

WIRELESS: September, 1962

example, say the radio is turned up to nearly full
output, using a resistive load instead of a loud-
speaker, so that 3V peak are applied to the
recorder. This will mean that the record level con-
trol will have to be turned well back to avoid
overmodulation as indicated on the modulation
depth indicator. Indeed, under such conditions
the record level control will only be a fraction on.

Now, although the modulation or record level
indicator will be showing that overloading is not
apparently taking place, the recording will almost
certainly be very poor indeed. The main reason
for this is not so much a question of matching. but
one of overloading in the first stage. The recording
level control is usually connected afrer the first
valve, so the first valve is receiving a full 3V of
A.F.! It cannot handle that, of course, and dis-
tortion will occur, the distortion being controlled,
in terms of recording level, by the level control
after the amplifier.

The Best Settings

The best way of setting up such a combination
is, first to turn on the recording level control almost
to maximum. then turn up the radio volume con-
trol for maximum record level as indicated. In

HT+

Ls LS, R1

To Radio
input on
recorder

Qutput transformer

-«— Output valve

Fig. 27—This circuit shows a “‘loudspeaker on/off”’

switch, a dummy load R3 and an attenuator R1 and

R2. The attenuator ensures that the first stage

of the recorder is not inadvertently overloaded and

also gives a theoretically better match between
the set and the recorder.

that way the first stage of the recorder will always
work well below the distortion level. but difficulty
may be had in obtaining a sufficiently low setting
of the receiver’'s volume control—a slight touch
being sufficient to push the recording level
indicator well over the limit. Also, if the receiver’s
loudspeaker is to be used as programme moritor,
the low volume control setting will not give suf-
ficient output, bearing in mind that only 0-001V
or so is required to drive fully the recorder and
that this corresponds to very little audio power
across 3Q2.

Attenuation

Thus, an attenuator is a good thing to have
between the set output and the tape recorder input.
This will enable the set to be operated at near
normal volume without overloading the first stage

(Continued on page 418)
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P.W. POCKET SUPERHET

The original receiver and the
case designed for it.

jH]S receiver, the blueprint of which was
presented with the November 1960 issue of
PracTICAL WIRELESS, Is capable of very good
results indeed, but errors 1n component values. or
in the placing of components or wiring, may intro-
duce difficulty. The use of transistors or other alter-
native parts, of different type from those specified,
can also influence results. Where slight modifica-
tions have been made. to use items to hand, or for
other reasons, it should still be possible to obtain
satisfactory results. .

The servicing details given here apply to the
circuit and construction given on the blueprint. and
the circuiz is given again in Fig. 1 for easy refer-
ence. There are also a few constructional points.

Results Expected

[t is not easy to give an anticipated standard
of results, as these depend to some extent on local
conditions. If the set is used in average conditions,
and not in a screened locality such as a vehicle
or metal building, about thirty stations should be
heard at sufficient loudspeaker volume, on the
M.W. band, during evening. On the L.W. band,
about three stations should be received.

Leccal stations, and a few stations which come
in at best strength, should give ample speaker
volume with the volume control only advanced

Rk

== RECEIVER

- SERVICING DATA FOR
THIS POPULAR PRACTICAL
WIRELESS DESIGN

By F. G. Rayer

by a quarter revolution, or less.

Speech and music should be of
plcasant quality, from low volume
right up to ample volume for
ordinary listening in an average
room.

Battery Space

The unused tags of Cl and C2
should be bent in against the con-
denser. A round body battery such
as the Vidormax T.6004. will fit
more easily than a square battery.
The 1FT?2 can safecly be positioned
a little more to the right, and larger
buattery clips can then be accom-
modated. Neither clip must touch
the IFT can. To avoid this. a
picce of thin card, about 2iin.
x 1in. may be bent to isolate the
battery from the IFT and CI1 and
C2.

If a trifle more space is needed the tuning con-
denser can be moved slightly higher by elongating
the holes in the paxolin. This can be carried out
with a small round file. The T.6004 battery should
fit without need for this, unless the holes for the
securing screws have been drilled a little
inaccurately.

Waveband Coverage

This is about 200-525m on M.W. and 1100-1750m
on L.W. A high minimum capacity in the trimmer
C3 will prevent 200m from being reached. If so,
the spacing between the trimmer plates needs
increasing. This can be done by unscrewing the
trimmer 2nd bending up the plates with a knife,
taking care not to break the insulation.

Stray minimum capacity should be as low as
possible, so leads to C7 and C8, and the switch,
should be clear of the condenser frame, or earthed
wiring.

Trimming can be on 208m (Radio Luxembourg)
with the audio gain control at maximum, the set
being oriented to keep volume low. Failure to tune
to a sufficiently low wavelength indicates that the
trimmer is screwed down too much, or that stray
capacity is too high.

It signals at about 525m cannot be reached,
with he tuning condenser closed. this probably
indicates that the oscillator coil core is not screwed
into the coil far enough. Even half a turn on this
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core will considerably influence band coverage.
1If C8 is abnormally low in value, this will have
the same result.

On the L.W. band, 1500m (Light Programme)
should be found near the middle of the L.W. range.
If not, C7 may be too low in value, or the oscillator
coil core may not be screwed in far enough. If C7
is too low 1n capacity, wiring a 60pF trimmer in
parallel with it will correct this. Adjust C4 near
1200m and the position of the L.W. winding on
the rod near 1700m. Poor L.W. reception may be
causcd by wrong wiring to the L.W. winding tags,
switch, or-C7.

Complete failure of the oscillator stage to work,
with a set just constructed, may arise from wrong
oscillator coil positioning. There is electrical con-
tinuity between pins 1 and 2, between pins 3 and
4, and between pins 5 and 6. If this is not so,
remove the coil, turn 1t as necessary, and replace
1t.

Noisy Reception

Receiver background noise should be very low.
If high, a transistor may be responsible. Repu-
tablc transistors of named make will have passed
a low noise test, but chcap or surplus transistors
may be noisy.

PRACTICAL WIRELESS
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Noise from defective soldered joints may be
found by examination, by moving suspected leads
carefully with an insulated tool, or by checking
each stage individually. It takes only a moment
to “tin” the leads of resistors, etc., by applying
the iron and cored solder. If this is always carried
out, no joint should be defective.

I.F. Oscillation

Instability in the intermediate frequency ampli-
fier may be heard as a whistle or similar noise. It
may arise from wrong values for R7 and R11,
or C10 and C13, which should be of 29 tolerance.
Very long leads to Tr2 and Tr3 may contribute,
and base and emitter wires should not be close
together.

If the frouble ceases on tuning in a strong
station, it is very slight. Jf it ceases only on de-
tuning one or more I.F. transformer, check that
wiring is short and direct. Increasing the values of
Ci1, C12 and C14 may help. This is most easily
done by adding other condensers in parallel. to
a total of O-1uF or 0.25uF.

Current Drain

A meter included in one battery lead should
read approximately 8mA, with no programme

l -9V
=
R1§
55k$ Output
= transtmr
red
[
brn.
- LS.
purpie
co== | G e
g 10pF] + él areen __]blue
RE C12 Ci14 < Driver
2R 10k Q-Q4 504 Z transtormer
= uF | [ uF = R15 8
¥ VR 210k Zrio Z_
s L 10k L g220 RROZ ==C19
cn 68800 £ = a 50§ +’='100).|F
004 = < RI12 R17: ci18 8 b
§F £ rioF 1k 470Q F7320F On/Ott
3 47k 3 = ) switch
l 1] - S s

Fig. I—The original circuit of the pocket superhet,

If R14 is of abnormally low value, or R15

unusually high in value, noise may increase. Noise
from this cause will remain if one end of C17
is temporarily disconnected.
. A high background noise which ceases abruptly
if one or more of the IFT’s is detuned, is caused
by I.F. instability, described later. This will usually
be accompanicd by whistles.

Noise generated outside the set. due to ignition
systems, light switches etc., cannot be prevented,
but the receiver may be placed as far as possible
from the source, or from mains wiring.

tuned in, or with volume very low. Current con-
sumption depends directly on volume, rising to
about 15mA on peaks with average good volume.
Maximum volume from a local station can give
peaks of 25mA or higher.

Consumption up to and including Trd4 should
be about 6mA. If the no-signal drain of the out-
put stage, Tr5 and Tr6, is much over 2mA, R19
should be slightly reduced in value to correct this.
R18, R19 and R20 should be of 59% tolerance, and
these values are correct only for OC72’s.

If consumption of the output pair is very low,
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A view of the assembled receiver.

with no signal, and reproduction is distorted, R19
should be increased slightly in value. Alternative
transistors will probably require some change to
the value of R18 or R19, to obtain a suitable base
voltage. With the OC72’s, R20 may be 4-79.

The driver and output transformers are for OC71
and OCT72’s and near equivalents. Resistor values
shown permit economical working with full out-
put.

Low Temperatures

Very low temperatures, such as may arise in
winter in a vehicle or unheated room, may shift
transistor characteristics, so that output is reduced
and distorted. This is common to many such cir-
cuits, and is most likely when R18 and R19 chance
to be of such a value as to make the output pair
base voltage rather positive. The neced for a new
battery may be suspected. The trouble should
cease when the set is run for some time in a
heated room. or is otherwise allowed to reach a
more normal temperature.

If this effect is unduly troublesome, R19 should
be increased slightly in value to suit the actual
output pair fitted. R19 should not be unnecessarily
high in value as this will increase current con-
suniption.

Distortion

This is most probably caused by wrong values
for R18 or RI9, as explained, or for Ri4, RI5
and R17. The first three stages can be most simply
checked by wiring phones across R15. Adequate
volume with good quality should be obtained.

Transferring the phones to the driver transformer
primary should give a very great increase in
volume with good quality maintained. If not.
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suspect R14, R15 and R17, or Tr4. If quality is
good here, but not from the speaker, suspect R18
or R19.

Resistor Coding

Errors in reading values are most likely with
Jow values, such as 47Q, 47Q, and 470Q. If values
are in doubt, they should be checked with a
meter.’

The 5% tolerance resistors should have a gold
band, and all other resistors should have a silver
band to indicate 10% tolerance. Unmarked
resistors (20%) should not be used.

Transistors

Leads will be of about the right length if the
transistor tops are level with the tops of the LF.
transformers. Alternative transistors will be found
to work satisfactorily, if of equivalent or near
equivalenr type.

If different transistors are incorporated, some
changes in component values may be required.
with Trl (OCd4 specified) R2 might require
changing, or a low value resistor may need adding
between collector and pin 6. With different tran-
sistors for Tr2 and Tr3 (OC45’s specified) it
could occasionally be necessary to modify
neutralising values, or base supply resistors.

Warning

This article has been published for the benefit
of those readers who built the original P.W. design
and the servicing information given here may not
apply to later versions of the receiver although it
may be found of assistance. '
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3]-]15 article describes the construction of a
compact test-set combining the functions of
several separate units of conventional construction,
and enabling a multitude. of -qualitative and quanti-
tative measurements to be performed on wireless
and amplifier circuits.

Introduction

Many keen experimentérs must confine their
activities to some odd corner of a room used for
other purposes too, or possess only a workshop of
very limited size. Experimental work, on the other
hand, is considerably hampered if essential
apparatus has to be stored away in inaccessible
places, requiring considerable preliminary setting-
up work prior to any working session. This
trouble is particularly aggravated if such apparatus
is bulky or consists of many separate units. It is
thus highly desirable to have the essential measur-
ing and test equipment in as compact and multi-
purposc a form as possible, so that it may be left
permanently set up rcady for immediate use, even
under conditions of very limited space.

The *“ Experimenter’s Power Pack ” (already
published in this magazine in the January 1962 to
July 1962 issues inclusive) is aimed to meet experi-
mental power-supply needs under the conditions
just mentioned. This article describes a very com-
pact test-set, measuring only I14in. x 8in. x 74in.
deep, which embodies the full functions of (a)
oscilloscope (b) signal tracer (c) audio test-
oscillator (d) frequency-meter (e) valve-voltmeter
(for A.C. and D.C.) (f) quantitative waveform
analyser, and (g) resistance-Inductance measuring
bridge. It uses only seven.valves and a miniature
cathode-ray tube, and has a built-in moving-coil
meter and all power-supplies also built-in.

By M. L. Michaelis

Very considerable experimenting time
has been devoted during design to obtain-
ing a really stable and reliable circuit
which should function well without any
difficulties if the points discussed in the
course of this series of articles are carefully
observed.

Equipment for the Experimental Workshop

The following question has often been raised:
“ What basic equipment does the keen experi-
menter require if he really wants to be able to
observe systematically what exactly is going on in
his experimental circuits, rather than rely on more
hit-and-miss methods? . The * Experimenter’s
Power Pack ” and the ** Miniscope ” of the present
article are the answer which this magazine offers,
in a practical way, to this vital question. In addi-
tion to these two items (apart from the obvious
need for an adequate set of the usual hand-tools
such as soldering-iron, screwdrivers, files, pliers,
etc.) the following may also be recommended:

(a) A good multimeter which may be home-
made. according to information already published
in these pages. or any good commercial model
from the wide selection of advertiser’s offers.

(b) A small handy grid-dip meter covering
those ranges of radio frequencies with which the
experimenter intends to work. For general-
purpose use, an instrument with a set of plug-in
coils covering the range 100kc/s to 100Mc/s would
be ideal. It is of advantage to see that this
instrument is usable as R.F. and LF. signal
generator and absorption-wavemeter too (as most
grid-dip meters will already be, or will be after
simple modification). Capacities below 1.000pF
and inductances in the milli-henry and micro-henry
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ranges can then be measured with this instrument,
as well as tuning-ranges of tuned circuits, etc.,
thus augmenting the functions of the Miniscope.

A useful third item here would be a small wob-
bulator for use in conjunction with the * Mini-
scope ” for aligning tuned circuits, bandpass
filters, etc. Provision is made on the Miniscope
for connection of such a wobbulator, in conven-
tional fashion.

A constructor possessing this list of equipment,
and having acquired the necessary skill and know-
ledge in its practical use and possibilities, should
be in a position to carry out almost any quanti-
tative or qualitative observation on processes in
normal experimental work, giving him a very

clear picture of what is going on in his circuits at.

every stage.

Regarding the Miniscope in particular in this.

scheme of equipment, the parts-list may appear
formidable, with 73 resistors and 43 condensers

THE

409

The second position of the function switch,
entitled *“scope”. brings the small cathode-ray
tube and the sawtooth-sweep timebase circuit into
operation in addition. The signal can now be
observed in form of its waveform on the CRT in
addition to the continued audibility via the ear-
phones. speaker or external amplifier. Of the
three pilot lamps the green one labelled * tracer”
is still lit and the red one labelled “ scope” is
switched on too in this setting. A zener-diode
calibrator is included in the signal circuits,
enabling the vertical-deflection sensitivity to be set
accurately to any desired value between 1V/cm
and 125/cm. This enables the A.C. component
voltage of any waveform to be read off (A.C.
Valve-Voltmeter function), whilst the D.C. com-
ponent which the waveform may possess in
daddition is simultaneously indicated, in polarity
and magnitude, on the moving-coil meter situated
on the panel below the CRT, this representing the
D.C. -valve-voltmeter function.

and a quantity of other material. But, remember-
ing that this instrument combines the functions
of about seven instruments which would otherwise
have to be built and bought separately, and which
are all essential, the price of these components is
in fact astoundingly cheap for the benefits reaped.

General Circuit Plan

The Miniscope consists basically of four circuit-
portions. The first is the combined H.T./EHT
power-supply. The second is the Wide-Band
Signal Amplifier (Y-amplifier), including valve-
voltmeter functions in the input stage and a signal-
tracer output stage. The third is the special time-
base circuit, calibrated quantitatively for time and
frequency measurcments in the range from a few
microseconds to about 25 milliseconds. The time-
base-wave is available externally at a coaxial
socket for feeding a wobbulator, or for general
use as audio test signal. The fourth circuit portion
comprises the additional elements and switching
for a novel phase-bridge for L and C measure-
ments.

A function-switch selects three operating
positions. The first is entitled “tracer”. In this
position only, the Signal Amplifier (and associated
valve-voltmeter) is operating. The ampilifier signal
may be heard on headphones connected to the out-
put provided or on a miniature loudspeaker which
is connected there. or else passed into an external
separate power amplifier. Of the three pilot lamps
only the green one labelled * tracer ™ is lit.

-

If the applied signal is pure A.C., then the
waveform appears on the CRT, but the meter

needle does not move. If the applied signal is
pure D.C., then the meter shows it, but the CRT
shows only the undisturbed timebase trace. The
advantage of this arrangement over the otherwisec
more conventional signal-amplifier passing the fult
D.C. component (D.C. amplifier) and giving D.C
indication by a corresponding bodily shift of the
trace on the CRT screen is that the relative D.C
and A.C. sensitivities may be chosen independent!
to suit the relative D.C., and A.C. contents of the
waveform being observed. Thus, for example
accurate observation of hum-ripple percentage on
a power supply is immediately possible which
rcquires two separate measurements with a con-
ventional D.C. oscilloscope.

Furthermore, the arrangement here adopted
allows the essential D.C. measurements yet does
not require a full D.C. amplifier, which would
normally be tricky to construct under amateur
conditions. A straightforward, stable and reliable
A.C. amplifier is thus used.

The main signal amplifier has a bandwidth, level
to within the wusual specifications of +3dB,
extending from 25c¢/s to 120kc/s, and will thus give
accurate displays of pulsed waveforms even at
the highest audio frequencies. A low-pass filter
is built in between the CRT-feed stage and the
tracer output stage to prevent frequencies higher
than 15kc/s reaching the earphones/speaker output
(as these could otherwise be rectified at the input
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to a subsequent amplifier, causing grid-current
blocking or distortion or creating various forms
of instability). Thus, even if applied signals are
of a frequency well above the highest audible,
they are still displayed on the CRT, yet give no
tracer output. The amplifier still shows appreciable
(though much reduced) gain at 1Mc/s and will
just resolve individual cycles of the carrier of
medium-wave stations operating around this
frequency on the CRT display. These will be seen
by connecting a tuned circuit and good aerial to
the input or the output of an R.F. signal-
generator if local-station signal strength is not
sufficient.

The third position of the function switch brings
the L-C bridge into operation. The green’ pilot
lamp *‘tracer” is now extinguished. the red
“scope ” lamp is still lit, and the third lamp. a
green one labelled *“ bridge ”, is now also lit. The
signal amplifier is operating, as is the CRT, but
the sawtooth-sweep timebase is inoperative, the
X-deflection now being by the mains 50c/s sine
wave. A fixed R-C combination shifts this sine
wave so that it is running 45° out of phase with
the local mains. If now a sample of the in-phase
mains wave is applied to the Y-amplifier (from the
63V hcater line) thc oblique-ellipse trace charac-

- WIRELESS September, 1962
teristic of two waves of equal frequency but
constant phase-shift relative to each other is
obtained on the screen.

But the in-phase wave is taken from the heater
line, via an unknown condenser to be measured,
on to a calibrated potentiometer, taking the Y-
amplifier input from the potentiometer. This gives
a phase-shift of an amount dependent upon the
relative sizes of condenser and resistance, and a
certain definite combination gives 45°, so that X
and Y signals are then in phase again, both being
45° off the mains. This condition gives a clean
diagonal line on the CRT. As the potentiometer
is adjusted. therefore, the ellipse will closec up to
a narrow diagonal line at balance, and open up
again beyond, and the potentiometer may be
calibrated in capacity values correspondingly.
This arrangement gives very clean, unambiguous
balance readings. Ranges giving continuous
coverage from 1,000pF to 30uF are incorporated
in the Miniscope. Smaller capacities are better
measured with a grid-dip meter and larger ones
by a method described later in this article.

Inductances give a phase-shift in the opposite
direction to condensers with the arrangement here
described and thus augment the phase difference
between X and Y signals. A good reference
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Fig. 1—The Y-amplifier circuit. The input is direct-coupled, and will tolerate a maximum D.C. component of 25v
(of either polarity), or an A.C. signal of maximum amplitude 50V peak-to-peak. With the probe to be described
at the end of this article, fifteen times these inputs are tolerable, and the calibrations on the D.C. level meter and

on the calibrator are made to apply to conditions when using the probe.

It is undesirable to use the Miniscope

without the probe, unless the extra sensitivity is indispen
signal is also obtained

sible. Less waveform distortion of H.F. components of a
when using the probe.

T
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(All carbon, +10%, IW u
RI 15k R26

RI7
RI8
RI9
R20
R21
R22
R23
R24
R25

Ci7
Ci8

C25
C26

Cc28
c29
c30
C3i
c32
Cc33
C34
C35
C36
c37
c38

Resistors

270k
470k
220k
2-2k
100k
220k
220k
47k
100k
100k
15k
330k
47k
100k
47k
560k
2-ITM
10k 2W
47k
2-ITM
270k
270k
5Q ww
4.7k 2W
2-2k

RS
R52
R53
R54
R55
R56
R57
R58
R59
R60
Ré1
Ré62
Ré63
R64
R65
R66
Ré67
R68
R69
R70
R71
R72
R73

100k

68k

470k

47k

5000 2W ww
5000 2W ww
680k 2W

22k

68k

22k

330k

270k

270k

R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50

470k
47k
47k
2-7TM

Capacitors

8,.F 450V elec

16pF 350V elec

16p.F 350V elec

8uF 450V elec

16 F 350V elec

iuF 750V metal-paper

8uF 350V elec

100.F 50V elec

8uF 350V elec

8;.F 350V elec

8.F 450V elec

50,.F 50V elec

0-01F 1000V paper
0-0I.F 500V paper

16,,F 350V elec

8uF 350V elec

0-082;.F 350V elec

8uF 350V elec

8uF 350V elec

0-25,F 500V elec

0-047uF 500V paper

300pF 500V paper see text
3000pF 500V paper
0-03.F 500V paper
330pF 500V paper
3300pF 500V paper
0-033u.F 500V paper
0-2uF 500V paper
0-1,.F 500V paper
220pF 500V paper
32,F 350V elec
0-02.F 500v paper
0-5,.F 500V paper
0-25.F 500V paper
0-02,.F 500V paper
32uF 350V elec
0-25,.F 500V paper
0-5.F 500V paper

see text

COMPONENTS LIST

nless otherwise stated)

330k
10k
27k 2W
100k
100k
100€2
2:2M
10k
1-5M
10k
10002
1-5k

1k

10k 2W
10k 2W
10k
10092
1k
1-5M
270k
M

10k

22k 2W

C39 0-033uF 500V paper
C40 0-027.F 500V paper
C41 350pF 500V paper
C42 8uF 350V elec
C43 0-02..F 500V paper
Potentiometers

YRI 50k lin VRS 5k .log
YR2 250k lin YR6 50k log
YR3 2M lin YR7 500k log
VR4 2M lin
YR8 250k log with D.P. switch (S4)
YR? 2M log VRI2 100k lin
VRIO 100k lin YRI3 100k log
YRII 10k log

Valves
VI ECCS8I VS EB9I
V2 ECC82 V6 EF86
V3 EC92 Y7 EC92
V4 EF80

V8: DG3-12A cathode ray tube (Telefunken).

These are obtainable from Tellux Ltd., 44 Brunel Read,
London, W.3. Orders will take from 2 to 3 wceks to be
despatched. (Other 1§ to 2in. electrostatic CRT’s may be
used if they have 6:3Y heaters and require 400-500V on the
final anode.)

Larger surplus tubes, such as the VCRI35A, may be used,
but will require cabinet modifications and possibly slightly
different resistor values in the EH T-chain.

Diodes

DI  E250C85 (250v A.C./85mA D.C.)
D2 E250C50 (250V A.C./50mA D.C.)
D3 E250C50 (250V A.C./50mA D.C.)
D4 S36) 100mA/ W/I50 maximum
D5 S36 | 350V peak inverse voltage
D6 536 ( 10pF capacity

D7 S36) 500kc/s maximum

D8 Z7-57-5V 25mA

D9 Z7-5 7-5V 25mA

DI0 ZI8 I8V 20mA [ Zener Diodes
DIl Zi8 18V 20mA

{Diodes D4 to DIl are available from The Bush Crystal
Co. Ltd., Hythe, Southampton.)

Switches

SI  6-pole 3-way ceramic rotary

S2 Single-pole on/off toggle

$3 2-pole 5-way ceramic rotary

S4 2-pole with VR8

S5 2-pole 3-way miniature ceramic rotcry
S6 Single-pole 2-way toggle

S7 Single-pole 2-way toggle

Transformers
TI Mains 250V 60mA/l 10V

primary to suit mains
T2 Output 9k (R 5000)—5/15Q)

Miscellaneous

Thermocouple R.F. Meter

LPl, 2 and 3 Panel pilot lamp holders (2 green,
one red); 312V 0-15A bulbs; 13 pointer knobs;
3 insulated wander-plug sockets; 2 coaxial
sockets; FI panel fuse holder; 4 Noval and 3
B7G ceramic valveholders with screening cans;
*phones output plug; mains cable and plug;
tagstrips; wire, sleeving, etc.

10mA/6-3V  3A:
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condition is then when the phase difference has
been complemented to 90°, giving a vertical or
horizontal ellipse instead of an oblique one. which
can be adjusted to a true circle by suitable adjust-
ment of the Y-amplifier gain. The potentiometer
is thus calibrated for coils for the condition for
having a trace in the form of a true circle on the
CRT screen. A range of 1H to 20H is incorporated
for chokes, transformers, etc. Smaller values
arising in R.F. coils, etc., are better measured with
a grid-dip meter.

A number of other useful measurxng operations
are possible in the * bridge ” setting of the Mini-
scope, which will be discussed below in conjunc-
tion with the circuit details.

The Signal Amplifier (Y-amplifier)

Fig. 1 shows the theoretical circuit of this
portion of the Miniscope circuitry. It employs
three valves. using high-slope triodes throughout.
The input stage. VI (pins 6, 7 and 8), is a Class-A
cathode-follower with unity voltage gain but
impedance step-down. The purpose of this
arrangement as input stage is to mect several
requirements.  Firstly, it accepts very high input
amplitudes without overloading, so that the input
can be run *fully open”—i.e., without a gain
control. The input is at high impedance (as it
must be, otherwise the signal source would be
loaded and its waveform possibly changed in
nature) and any volume control connected there
would shunt high frequencies considerably on
account of its inevitable self-capacity. The wide
bandwidth achieved here would then not have
been possible. The cathode-follower input stage,

WIRELESS

September. l9f_a2

A view of the sub-chassis with the Y-amplifier wiring.

however, transforms the impedance at its output
down to a mere onc or two hundred ohms and
considerable shunt capacity is tolerable there
without high-frequency loss—thus the gain-control
appears in this position.

(T'o be continued)

é\Output timebase (external use) o, <p
——
‘ER o CZOJ_ . R293 30 100 HT+ 240\s/uirolr;\ power
%,,';M a 0-25pF 22kE r? ot
£° T + bt . Bricge
'1; < :L‘ termmat
C15 R33% VRIO R38%
R27S  R28% '65 a7z 100k A7hz
: = output AR deflection
. = = Bank__L, DS & . an CRT
Sync. from R32220k  HoIT Toar -
72 amphfier B N b tpeed | €28
. o—L 5 §SB 0Q25pF
54‘“5 < Sync. R35 ésoeed
: \ampl.tude 100k £ 2 \1
A VR9
DoEanok 8 S 2M/Z
<S4 L ) ZR3a ( T |8%733
e 5 2100k \ AN
270k N €25 | €26
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C19[s0 336 R41
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rnlhance
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H
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Fig. 2—The timebase circuit. This embodies an extremely
from |2usec/cm to 25m sec/cm on the CRT screen and also

linear sweep generator, with sf)eed continuously variable
a powerful sync circuit, operating on the Y-signal on either

polarity at will, or on the mains frequency. The sync amplifier acts as Buffer, preventing timabase signals entering

the Y-circuits, as well as amplifying the sync signals, S0

that lock is rigid even at tiny Y-amplitudes on the CRT

screen. Finally, the timebase screen-grid waveform is shaped in a special circuit, giving effective flyback-blanking,

avoiding confusi

on in displays.
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A COMPACT
CONVERTER
for short waves

(Continued from page 319 of the August issue)

jHE constructor following the instructions
given in last month's issue will have fixed the
chassis to the front panel and mounted some of
the larger components.

When this stage is reached, wiring can be begun
vsing Figs. 4 and 5 for reference. (Avoid over-
heating the coil spills when soldering.) The small
dimensions of the chassis permit short and mostly
self-supporting wiring, which is a desirable feature
in short-wave equipment. Note the location of
the stand-off insulater used as an anchoring and
take-ofl point for the coaxial outlet lead.

All fixed capacitors should be of very high
quality and of modern miniature design, since
leaky specimens are likely to cause _poor opera-
tion. Ceramic valve bases were used in the proto-
type, but are peruaps not entirely essential.

PRACTICAL WIRELESS
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A. Sydenham

THIS INSTRUMENT WILL PROVIDE
SHORT WAVE LISTENING ON A
MEDIUM WAVE RECEIVER

Testing the Converter

If all w1r|ng is correct S1/82/S3 may be adjusted
to position “2”, valves inscrted and batteries con-
nected at the appropriate points. polarity being
carcfully observed. Coaxial cable should then
be connected to the aerial and earth sockets of
the receiver with which the unit 'is to be used,
after first transferring the aerial lead to the con-
verter.

The receiver should then be switched on and
tuned to a silent point on its dial around 1.5Mc/s
(200m), the volume control being turned well up.
The converter sensitivity control, VR, should next
be set to the H.T. end of its travel and VC3 set
at approximately half capacity—with its moving
vanes half enmeshed in the stationary ones. The
converter can now be switched on and aligned.

If no signal generator is to hand the dial of the
converter should be rotated until some hiss or a

== —= = p— m——— ==
L e T LT e ’_—’:f’_:/’/_,//:_ —

- e = Twin—gang —=——=—_
e ——— st

= ———" __—— tuning capacitors ==
- AR e SgeT—

To R4 and C6 " To pins 35

onVv2

)

- A
KJ Output

_ transformer
- Screenmg can I =

i
if

il

l

";

To pin 6 on =" F—
:__— . ~ Tc

e

Aerial coll _

Fig. 4 (above)—Chassis layout of components.
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signal is heard when the core of
L3 should be manipulated in an
attempt to strengthen the signal.
The next step lies in trimming
and padding the signal and
oscillator circuits at the high and
low frequency ends of the scale,
taking care to allow only the
minimum of capacity to be intro-
duced via the trimmers. The
oscillator should operate on the
high side of the signal trequency,
and normally the coil cores will
be screwed in rcasonably well.
No adjustments should be
made to VC3 until alignment is
complete, which might take a
little time in the absence of a
signal genecrator. The sensitivity
control might neced to be turned

PRACTICAL WIRELESS

(Apove; —T#

Spare ‘anchor’___
tag

1962

September,

he front of the unit,

11

7z Stand—of f
insutator

[THRERRTEINTITNAT

L

\
Aerial Input
socket

Topin1 Topin8

Tags mark

YHT+ lLTA-
J denote ea

To batteries

down as certain transmissions are
received.

Faults

The above supposes “first tire
working”, which in practice
might not result. When the con-
verter is first switched on, silence
might well result, and if this
occurs, and voltage supplies, etc.
are in order. as indicated by a
suitable testmeter, the oscillator
section of V2 should come under
suspicion.  All-dry frequency
changers quite often are more

(Continued on page 417)

connections to chassis

ed MC!
rthing

Coaxial output
to aerial socket
on receiver

B ITTIVTECHETTN

Fig. 5—The underchassis wiring diagram.

[

An above-chassis view.

www americanradiohistorv. com


www.americanradiohistory.com

September, 1962 PRACTICAL WIRELESS
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Tel: Mitcham 6202
Open Daily to Callers

211 STREATHAM ROAD, MITCHAM, SURREY

Special 24 Hour Express Mail Order Service

9/- 1 UY8S 7.} 6A7 9/- | 6P25 1076 | 12K7GT §/.
9/- 1 VMS4B 12/6 | 6ABG 8/6 | P28 1776 | 12K8GT l0/-
8. | vP4 151- | 6ABGT 1376 | 6Q7 66 | 12Q7GT 6/6
21/. | VP4A  17'6 | 6ABS 9/- 1 6Q7GT 86 | 125A7 8/6

AC2PEN ECCB8 17/6 | EY86 8/6 | PCFBO 976 | UI2
) 2H. | ECCOl 4/- [ EZ35 6/- [ PCFB2 7. | UI4
AC2PEN ECFB0 8'6 | EZ40 7/« | PCFB4 16/- | U22
DD 21/- | ECFB2 8/6 | EZ4I 7/- | PCFB6 15/~ | U24
ACTP 32/ | ECH3 21/ | EZ80 7. | PCLB2 976 | U25
ACVP] 1776 | ECH21 221. | gzl 7. 1 PCLB3 12/6 | U26
AZ| I15/. | ECH42 976 | EZ90 7. | PCLB4 10’6 | U27
AZ3l  10’- | ECH35 1o/- | El148 2/. | PCLB5 16/- [ U3I
B36 10/- | ECHB]  8/. | FC2 21/- | PENA4 176 | U35
Cic 12/6 | ECH83 8/6 | FC2A  21/- | PENB4 1776 | U37
CBL3l 21/- | ECLBO 9/- | FC4 15/« | PEN4DD u43
CCH35 21/- | ECLBI 10'- | FCI3 21! 25/- | U45
CL33  18/6 [ ECLB2 9/6 | FCI3C 2I/. | PEN4VA U47
Cyl 15/- | ECLB3 12/- | FW4/500 9/. 1776
CY3l 15/9 | EF6 201/- | FW4/800 9/- | PEN36C21/- | U52
D77 4/. | EF9 21/- 1 GZ30 106 | PEN45 107- | U76
DAC32 9/6 | EF22 14/- | GZ32 10’6 | PEN45DD u7s
DAF91  7/6 | EF36 4/ | GZ33 193 25/- 1 UI9I
DAF96 8/9 | EF37 8.1 GZ34 13'6 | PEN46  5/- | U2s)
DCC90 14/6 [ EF37A 8- | GZ37 19/3 | PEN453DD v2sl
DF33 107- | EF39 4'- | HABCBOIO/- 2776
DFgi{ 4/« | EF40 15/ | HL41DD 876 | PENDD4020 | U30]

12/6 | VP4B  17/6 | 6AJ8 916 | 65SA7 Tle | 125K7

All Valves Brand New
and Fully Guaranteed

&-

1071 VRI0530 7/- | 6AKS 5/- | 65G7 7.1 125Q7 86
8/. | VRI5030 7'- | 6AKS 76 | 6SH7 6/- | 125L7 8/-
9/-| VU39 9. | 6ALS 6/ | 65)7 66 | 12SN7 10/

1776 | VUIIL 216 | 6AMS §/- | 65K7 §'6 11303 1216

1776 | VUI20 276 | 6AMé6 4/- | 6SL7GT  6/- | 14H7 lo0/-
8/6 | Wé| 11/- | 6ANS 776 | 6SN7GT 576 | 14R7 10/-
10- | W76 5/- | 6AQS5 66 | 65Q7 8/6 | 1457 I15/-

76 | wsl 6/-1 6ATE 6/- | 6USG 76 | 19B6G 2

126 | w77 4/- [ 6AQB  9/3 | 6U4GT 10/ [ I9AQS5  8/-

4'-1 WBIM 6/ | 6AU6 9/- 1 6V6 4/6 | 20D1 10/
76 | X17 8/6 | 6B8G 3/ 1 6V6GT  8/- | 20F2 1716

46| XI8 9/« | 6BA6 6/- | 6X4 4/6 1 20L1 1776
15/« | X41 15/- [ 6BE6 6/- | 6X5 7'6 | 20PI 257
12/6 | X6l 12/6 | 6BG6G 176 | 6X5GT 8/6 | 20P3 25/.
18/« | X6IM 2276 | 6BH6 8/. |1 6X6 15/~ | 20P4 22/-

1976 | X65 12'6 | 6BJ6 6'- 1 630L2 10/ | 20P5 25/.

22/6 | X76 1276 | 6BQ7A 1276 | 7B5 1276 | 21B6 12/-

DF92 7/- | EF41 8/. | HL92 86 25/- [ U329 1276 | X76M 1216 | éBR7 1276 | 7B6 10/- | 2546 8/

. DF96 8'6 | EF42 10/- | HLI33DD PL33 15/- | U339 ISI-| x78 21/-| 6BS7 12/6 | 787 86 | 25L6 8/.
DF97 9/6 | EFS0OA  4/. 107- | PL36 15/- [ U403 107-1 X79 21/ | 6BWE 7/- (788 8/. | 25Y5 8/.

DHé3 é'- | EFS0E  3/6 | HN309 22/6 | PL38 21/- | U404 10/- | vél 10'- | 6BW7 5. | 7C5 8/- ) 2524 776

DH77 7/- | EF80 §’- [ 1vw4/35010/-  PL8I 127. | U8oI 29/- | Y66 96 | 6BX6 5/- [7C7 8/- 12525 8/

DK32 1176 | EF8S 5’ | 1w4/50010/. | PL82 8/. | UABCBO 7/-| Zg3 76 | 6C4 3/6 { 703 I15/- | 2526 8/-

DKSI 8/- | EF86 106 { KT33C 8/- | PL83 1076 | UAF42 86| ze6 10/- | 6C5GT 8/. | 7D5 1§/- 12750 1776

DK92  8/6 | EF89 9/- | KT36 1776 | PL84 9/ I UB4I 76| 277 4/- 1 6C6 8/6 [ 7D6 15/- 1 30CI 96

DK9é 8/6 | EFSI 4/- | KTS5 1776 | PLB20 18/- | UBC4I
DL33 8/6 | EF92 4l- | KTé! 9/6 | PM24M 136 | UBCSBI
DL35 1076 | EF95 76 | KT66 15/ | PX4 15/- | UBF80
DL92 7/6 | EF57 12/6 | KT76  10/- | PX25 25/. | UBF89
DL93 7/- | EF98 107 [ KT8I 15/ [ PY3) 15/- [ UBL2I
DL94 8/- | EFI83 18/- | Lé3 S- [ PY32 1216 | uCC84
DL96 8/6 | EFIB4 14/- | LNIS2 9'- | PY80 7'6 | UCCBS
EAS50 2/. [ EK32 8/6 | LN309 12/6 | PY8I 76 | UCF80
EABC8B0 /- | EL2 21/ [ LZ319 12/6 | PYB2 76 | UCH2I
EACS]  4/. | EL3 21/ | MKT4 1776 | PY83 8/6 | UCH42
EAF42  9/6 | EL6 21/- 1 M54B 1716 [ PZ30 186 | UCHSI
EB34 2/6 | EL32 4/6 | MVSPEN QS9510 10/ | UCLB2

EB4! 7/6 | EL33 107- 1776 | QS15015107 [ UCLB3
EB9I 4/- | EL34 I15/- | MVSPENB R2 107~ [ UF41
EBC3  20/- | EL35 10/- 176 | R3 10/- | UF42

EBC33  4/6 | EL37 1776 | MUI4 9. | RI2 8/6 | UF80
EBC4l  9/. | EL38 21/- | MX40 IS/« | RI6 1776 | UF85
EBC8I 10/- | EL4I 10/- | NI8 8/ 1 RI9 197- | UF86
EBFB0  8/6 | EL42 107- | N37 14/- | R20 19/« | UF89
EBF83 8/6 | ELBI 1276 | N78 17'6 | S130 76 | UL4I
EBF89 8/6 | ELB4 679 | N108  18/- | SP4I 376 | UL44
EBL]  22/6 | EL8S 10/- | N308  20/- | SPéi 3/6 | UL46
EBL2l 22/- | EL90O 8/6 | N339  30/. | SU2I50 25/- | UL84

EBL3I 2176 | ELSI 4’- [ N369 1076 | SU2I50A uLss
ECC34 15'- | EL95 10/6 | OD3 5/ 25/- | UM8O0
ECC35 8/- | EM8BO 8/6 | OZ4 5/6 | T4I 157- 1 URIC
ECC40 120/- | EMBI 8/6 | P2 107. | TDD4 1276 | VU6
ECC8I 5'9 | EM84 9/6 | PABC80 13/- | TDDI3C uus
ECC82 8/6 | EM85 10/- ( PCCB4 9/ 176 | VU9

ECC83 7/6 | EYSI 8/6 | PCC85 9/6 | TH41 276 | UYIN
ECCB84 8/6 | EYBI 8/6 | PCCB8 IS/- | TYB6F 12/6 | UY2I
ECC85 8/- ! EYB3 Isi- 1 PCC89 9/6 | UIO 9l b Uuy4l

METAL RECTIFIERS

RMI §/3 14RA 1-2-8-2 1776 (FC31) 14A97 2s/.
RM2 7'6 16RC I-I-16-1 8/6 14A100 27/
RM3 7’9 14RA 1-2-8-3 19/- (FC31) [6RD 2-2-8-1 12/
RM4 147- 18RA I-1-16-1 6/6 (FCI16) 16RE 2-1-8-1 86
RMS 1976 18RA 1-2-8-]1 11/a 18RA )-1-8-1 46
14A86 176 18RD 2-2.8-1 15/~ (FC124)

TERMS OF BUSINESS C.W.O. or C.0.D.
312 PACKING CHARGE ON ALL C.O.D.
ORDERS. POSTAGE 6d. PER VALVE

12/6 | 5Y3GT 8/6| 6L18 10/- 12C8 8/6
1576

8/6 | 7152 5.1 6C9 12/6 | 7D8 I15- | 30F5 10/
10-| ZDI7 8/- 1 ¢CD6G 32/- | 7H7 76 | 30FLI 1076

8/6] ZDI52 8/6{ 6CH6 10/- [ 7K7 8/6 1 30L1 916
7161 OZ4 §'- 1 6D2 4/- |1 7Q7 107- 1 30L1S5 1176
211- | A7 1176 | 6D6 5'6 | 7Y4 7'6 | 30P4 20/
106 | I1CI 8/6 | 6ES 10/- | 8D3 4/- | 30P12  10/-
76| 1C2 91- | 6FI 1076 [ 9BW6 1276 | 30PI6 9.
13'6 [ 1C3 9'6 | 6F6 6'9 [ 10CI 12/6 | 30PL1  15/.
2l/- | 1C5 1078 | 6FI1 107- 1 50C2  17/6 | 30PLI3 12/6

9/6 1 1DS 8/6 | 6F12 4/- | 10F) I15/- 1 35L6GT 8/6
8/- | 1D6 10/- | 6F13 107- | |0F3 15/- | 35wW4 716
107- 1 |HS 9/6 | 6F14 10/- | 10F9 12/6 1 3523 16/

1376 ) 1L4 5.1 6FIS 12/6 | 10LDII 15/-] 3524 76

776 | ILN5 4/6 | 6F19 12/6 | 10LDI2 10/- | 35Z5 8/6
7'6 ] INS 9/6 | 6F23 1076 [ 1OPI3  15/- | 40SUA 15/-
7'-1 IRS 7/6 | 6F33 56 [ IOP14 19/ | 4ISTH 21

5Z4 96| 6L19 176 12)5GT 4/-
761 5Z4GT 1276 ' 6LD20 14/ | 12J7GT 8/6

761 154 8/- 1 6He 2/- 1 10PI8 I§!-| 42 12/6
1276 | IS5 76| 615 4'6 1 11D3 23’6 | 50C5 10/-
661 1T4 4/- | 6JSGT 4'6 11D5 23/6 | S0L6 86
8/6 | 1US 59 | 6J6 36 12A6 676 | 50CD6G
211- | 3A4 5/-1 67 S’»  12AH8 9. 366
1476 | 3A5 10'6 | (JIGT 776 | 12AT6é 716 | 53KU 1276
7.1 3Q4 8/- | 6K7 2/« | |12AT7  S/- |75 8/-
716 | 3Q5 9/- 1 6KIGT 86 | 12AU7 8/6| 78 76
1076 | 354 71- | 6K8 5/- | 12AX7 776 | 80 9.
15/- 1 3v4 8/. | 6KBGT 96 | 12AU6 1776 | 85A2 1276
19/- 1 5U4 4/- | 6K25 18- | 12BA6  7/6 | 185BT 30/-
21! | 5v4 7'9 | 6LI 13/- 1 12BE6 776 | 305 976
76| 5Y3 8/6 | éL6 76 12BH7 10/- | 80O7BR 5/

SPECIAL OFFER

EABCBO 6/-, EAC9| 4/, EB9| 4/., EBFB9 8/6, ECC8I 5/9
ECC85 8/-, ECC9I 4/, 'ECH8| 8-, EBC33 476, EF39 4/,
EFS50 3:6, EF8O 5'-, EFB5 S/-, EF9I 4/, DF9| 4'.. EL84 6/9,
PCC89 9/6, PL84 9/., UABCSO 7/-, UBF89 7/6, UF41 776,
UL4l 876, UFBY /6, ULB4 70, UYB5 7. W8I 6I-,
OZ4 5/-, SU4 4l-, 6AQS5 6/6, 6BAG 6'-, 6BE6 6l
6D2 4l-, 6K7 2/-, 6KB 5=, 6L6 1’6, 6Q7 6/6, 65L7 6/6,
6SN7 5/6, 6V6 4/6, BD3 4/-, 807 S/-, i2AT7 §/-, |2AH8 9/,
12BA6 776, 12BE6 7/6, 12K7 5/-, 12Q7 6'6.

OBSOLETE VALVES A SPECIALITY.
QUOTATIONS GIVEN ON ANY TYPE
NOT LISTED
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WEYRAD

IMPROVED COMPONENTS FOR THE 6-TRANSISTOR
2-WAVE SUPERHET RECEIVER

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY
AND HIGHER PERFORMANCE
ROD AERIAL—RA2W

6in. long, 38 in. diameter, connections to tags

on Coils. For 208 pF tuning capaaty ... 12/6

Car Aerial coupling Coil - . 1/

OSCILLATOR COIL—P50/1AC

M.W. covered with 176 pF tumng mpuc:ty

L.W. by extra padder ... 5/4

I.F. TRANSFORMERS

1st and 2nd Stage—P50/2CC ... . 5/1
(2 required)

3rd Stage—P50/3CC .. 6/-

DRIVER TRANSFORMER—LFDT4
redesigned to reduce size and improve perform-
ance. Six spills for mounting and connections 9/6

PRINTED CIRCUIT—PCAI
Size 2% in. x 8V in. Ready drilled and printed with component positions . . 8/86
CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE 2/

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1—LOW IMPEDANCE INPUT, 500 mW OUTPUT.
MATCHING 3 OHM SPEAKER. FULLY ASSEMBLED WITH YOLUME CONTROL

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

KITS THAT ‘BlIILD THEMSELVES’

\

HI-FI quality printed-circuit amplifiers,
supplied checked and assembled.

(%) Complete with valves, transformers and
everything down to wire cut to length.

Produced by the makers of amplifiers for some of today’s best
known recorders and backed by years of experience in audio
design. The specially designed kits offered here set entirely
new standards of perlormance and finish for the home
constructor. Amplifier available separately or with case and
speaker and deck. EASY TO FOLLOW INSTRUCTIONS.
All equipment complete and guaranteed.

From radio dealers, or in cases of difficulty prease write direct.

FOR HIGH QUALITY
TWO & FOUR TRACK TAPE RECORDERS

AMPLIFIER ‘C’ for Collaro Studio Deck (illustrated above). 11 gns.
Case and Speaker for above. S gns.
AMPLIFIER ‘A’ (4-TRACK) for BSR Monardeck. 9 gns.
AMPLIFIER ‘B’ (TWO TRACK) for BSR Monardeck. 8 gns.
Two-tone covered wooden case with speaker for above. 4 gns.
KIT ‘A’ with Deck, Case and Speaker. 24 gns.

KIT ‘B’ with Deck, Case and Speaker. 2i
KIT ‘C’ with Case, Speaker and Deck (as illustrated). 283 gns.

All amplifiers supplied assembled on printed circuit boards with valves. MODEL C

gns.

Leaflet free on request. I MARTIN ELECTRONICS LIMITED, == === 7]
Set of full instructions for I 155 HIGH ST., BRENTFORD, MIDDX.

any one model 2/6d, post Leaflet on Martin Recordakits please l
free. (Allowable on pur- } NAME ]

chasing kit). ADDRESS

RECORDAKITS TITEN O BEs,. 4  (in Block Letters.) W39 !
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(Right)—The underchassis wiring of
the converter.

(Continued from page 414)

temperamental than their mains-
powered contemporaries, but oscil-
lator functioning can be checked
by disconnecting R4 from the H.T.
line and inserting at this point a
mecter switched to read 0-10mA.
The current flow should then be
noted, and the value should alter
when spills 8 and 9 of L2 are
momentarily short circuited.
Should no change be detected the
oscillator is not opcrating and no

1*6Mc/s
IF transformer

To S2-

Fig. 6—A circuit modification to increase output.

PRACTICAL  WIRELESS 417

frequency changing can occur. The remedy lies in
checking that part of the circuit very carefully
and reducing R4 to 10k or increasing the value
of C3 to, say, 100pF.

When the oscillator is working, the above test
should be made at several points on the tuning
scale, for it is quite possible for it to cease
functioning at a particular frequency. Should no
signals be heard when oscillator operation is satis-
factory, try removing V1 and temporarily con-
necting a lead from pin 6 on its base to pin 6 on
V2 base. If signals now result, V1 or the
associated circuitry is at fault and should be
investigated.

Modifications

Where the output is considered insufficient. or
where the broadcast receiver used with it is of low
sensitivity, improved converter efficiency would
result from fitting a further valve of the type
specified for V1 and using it as an intermediate
amplifier. The principle is shown in Fig. 7 where
V3 is the added valve. Coil L3 is removed from
the frequency changer anode and a miniature
1.6Mc/s LF. transformer fitted instead. The
amplified output is taken from L3, which is trans-
ferred to V3 anode. Extra care must be taken in
a circuit of this kind to ensure adequate rejection
of signals in the 1.5Mc/s band and a wavetrcp
tuned to the frequency might become necessary
at the aerial input.

MEDIUM WAVE POCKET SUPERHET

(Continued fromm page 387)

weak signals. to keep volume down. Final adjust-
ment should be at frequencies a little from the
extreme ends of the bands, once it has been found
that band coverage is satisfactory. It may be
difficult to keep volume down to a level where the
effect of adjustments can be easily heard, when
aligning with broadcast stations. If so, rotate the
whole receiver, to make use of the directional
properties of the rod, to reduce volume. During
alignment, volume should not be reduced with the
receiver volume control, or an exact setting of
trimmers and cores will be difficult to find.

Reproduction should be at adequate volume, and
of pleasing quality. Should results sound extremely
distorted, it is probable that one secondary of the
driver transformer has been wrongly wired, in
error. If so, reverse leads to one secondary.

The tuning knob should rotate with a little
clcarance. If not, a washer may be needed under

it. The set can be used flat, or standing, with the
rod horizontal. Only in rare instances need the
receiver be rotated for best signal pick up, as
volume should easily be sufficient.

‘he new version of the P.W. Pocket Superhet
case can be used for this receiver; the use of this
case will facilitate construction since it is larger
than the original,

JOIN THE PRAGTIGAL GROUP
n

PRACTICAL TELEVISION ... . oo )
Every Month

PRACTICAL MECHANICS .. .. .. 6
Every Month
Devoted to Mechanics, Science and Invention

PRACTICAL MOTORIST IR L
Every Month
PRACTICAL HOUSEHOLDER ... ... I3
Every Month
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Short-wave Listeners’ Log

jOR the best possible listening results, a
general idea of the way in which short-wave signals
are propagated will prove to be very helpful. Two
t%pes of signals are of interest—those furnished by
the ground wave, and those from the sky wave.

On the S.W. bands, the ground wave is soon
absorbed and lost, so long distance reception is
not possible with its aid. Frequencies in the 20
and 15m bands, or around 14 and 21Mc/s, are
most used for long distance reception, and ground
waves from stations in these ‘bands may already
have become too weak at 20 or 30 miles range.
For this reason, local stations may not be heard,
even when remote overseas countries are coming
in well.

The sky wave travels upwards at an angle, «nd
reaches the ionised layers which surround the
earth. When conditions are favourable the wave
is bent or reflected by these layers, and returns to
earth, often at a considerable distance. The
distance from the transmitter to the point where
the ‘wave again reaches the earth is the * skip
distance ”. There may be short or long skips,
according to time of day, frequency, and other
factors. The wave may be reflected from the
earth, and again be deflected downwards by the
ionised layers. reaching earth again at even greater
distances from the transmitter. [If conditions or
frequencies are unsuitable, the wave may pass
through the ionised layers, and be lost in space.

Long Distance Reception

Long distance reception is by waves that have
been reflected from the ionised layers, possibly
travelling a thousand miles or more at each hop,
when skip is long. So best long distance reception
will be around those times and frequencies giving
long skip conditions.

The 20m or 14Mc/s band is extremely popular

-for long distance reception, and can give world
‘wide coverage. The ionised layers are not stable,
but are influenced by sunspots, magnetic storms,
-and solar radiation, so results change hour by
“hour. Usually, most remote stations (Australia,
_New Zealand) wiil be audible early in the morn-
ing. Somewhat later in the morning, there may be
a -period when only relatively near stations
(European) can be heard. Range may increase
after noon, with Near East, Far East, South
_African, and other distant stations coming in
“during early afternoon. These are likely to fade
out later in the afternoon, when Far East stations
are liable to disappear, and many American
stations will begin to come up in strength. With
evening, very considerable- distances can still be
covered.

A somewhat similar pattern is repeated daily,
except that conditions vary day by day, and month
by month. due to seasonal and other changes. With
the 15m or 21Mc/s band. rather similar results
can be expected. hut with even more irregular
fluctuation. So this band may be excellent one
day, and almost dead the next.

Unless conditions are very bad, listening on
these bands will almost certainly furnish some Dx
(long distance) stations, and 15m and 20m are
often termed the *Dx bands”. When conditions
are good, signal strength from remote countries
may be good enough for satisfactory reception
with simple 2-valve and similar receivers.

SERVICING TAPE RECORDERS

(Continued from page 404)

of the recorder, whilst leaving a reasonable margin
on the recording level control for low level signals.

Fig. 27 shows a very convenient arrangement.
where the attenuator comprises R1 and R2. The
single-pole, two-position switch allows the set’s
loudspcaker to be used as programme monitor
when required. while in the “ loudspeaker off ”
position, the output stage is automatically loaded
bv R3. This resistor. of course, should® have a
value equal to the impedance of the loudspeaker.

Values for R1 a..l R2 arc well worth consider-
ing. From the impedance aspect. there is not too
much to worry about by connecting 3Q across a
megohm or so of the radio input socket. On the
face of it. there would appear to be a bad case of
mismatching, but in practice this has remarkably
little adverse effect. Overloading is the chief trouble.
However, when an attenuator is employed, the
impedance can be stepped up to the tape recorder
input so that the match is more theoretically exact.

R1 and R2 simply form a potential-divider.
That is. all the signal is applied across the two
resistors in series and only a fraction of it is tapped
off from’across R2. lIgnoring the loading effect of
the recorder input circuits. then in proportion the
voltage across R2 is equal to R2 divided by the
sum of R1 and R2. For example. take R1 and
100k and R2 as 50k. then R2 would be 50 divided
by 150. which is one-third. meaning that one third
of the full voltage from the set’s. output stage
would be fed to the recorder.

In practice, the applied signal would be a little
below one-third. since R2 would be shunted by the
input impedance of the recorder which. in "effect,
would reduce the value of R2 in relation to RI,
but this should not make a lot of difference in the
majority of cases. Thus, the attenuator can be
made any required value simply by working out
suitable combinations of resistors, as explained
above. The value of 100k and 50k may well
be used in practice. and this would mean that the
input of the recorder would see a resistance
almost equal to 50k and 100k in parallel, which is
approximately 33k. o

The signal should be conveyed. via screened
cable. the R2 side of which should b¢'connected to
the braid and earthed. But beware”at this point,
since the set may have a *“*live  chassis: that is,
connccted to one side of the mains supply to
follow the now popular A.C./D.C. technique. This
aspect of recording, however, will be discussed in
next month's article. : :

(To be continued)
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BUDGET UNIVERSAL TEST LEAD KIT IN PLASTIC CASE
Consists of 44in, long x
tin, dia, red and black
plastic handle pin prods
with heavy duty 37in.
rubber leads with 5000v.
breakdewn insulation
terminating 2in. long x
im.  dia. plastic grip
banana plugs. 3 sets ol
interchangeable  termi-
nals are included (3pade
lugs, phone tips, alliga-
tor ¢lips), all slip directly
on  to banana plugs,
9/6. I, & P.1/8.

GREATEST TRANSISTOR SET VALUE
YET KNOWN

A 5 staze medium waveband radio
which can be buiit in one hour. No
aerial or earth required. This set has
the appearance of sets worth 7 to 8
gns. works as well as sets 4
times the price, remenber the saving
is not 1t the parts used but bv you
3% making it yourself. Ccomplete in
& case. Size 5! x 3! x 121n,, genuine
speaker,

* conden:er

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

tuning
volume

¥ sontig) with vy 37/6 &,
separately.
TWO-STATION TRANSISTORISED

HANDY
o B - INTERCOM
" &BABY ALARM

Fully Guaranteed

Fantastic Value

N Com ID lete

with battery

6gnsand 60tt. ol
wire,

An intercom system

tor both calling and

conversing,  operated

trom a single battery.

ldeal Baby Alarm!
S.ALKL for lurther de-
tails,

TRANSISTOR
MEGAPHONE

MODEL FRG04
The smallest cver!
Incorporates printed
circuit amplifier with
current lmiting device
Lo give eflective battery
lite, Range up to 1,000
feet. Size 10% x 6in, dia.
12 ons Completewith

g batteries and
shoutder

strap.  S.A.E,
tor illustrated leaflet.

ER.304 3

PRACTICAL  WIRELESS

TAPE SPLICER & CUTTER. Model 1.635
Cuts 2 rounded indentations in the tape splice
leaving thc edges of the tape which contact
parts of the recorder entirely free ot adhesive,
As little as iin. tape need be removed.
plete with instructions, 18/9. P. & P. 1/3.

PORTABLE RADIO-PHONES
== Consisting ol trans-recciver covering
7.4-9 Mc/s. Range up to 6 miles, depend-
ing upon obstruction and eclevation.
On test, the receiver astounded us (01 we
heard 65 short wave stations—one as lar
away as Russia. Complete with 5 valves.
headphones, microphone, iunction box
and 6{t. telescopic aerial. Operates from
standard 12 v, and $ v. dry batteries.

ONLY 60/« EACH
P, & P. 1/-.
TWO FOR £6 post free

(Batteries 20/- per set cxtra.)

419

MATLRE
'l \l'l. !L( ()I{Dl R
IN KI'Y FORM

Consisting ol three transis-
tor amphfiers, recordplay,
volume control, mimature
speaker. forward-stop-re-
wind-switch, reel of tape
and spare reel, motor, att-
ractive coloured case, Mic,
and carphone sockets.
vick-up  coil, mike, ecar-
phone and carrving handle
supplied. Standard battery
operated. simple to put
together in less than one
hour. Brand new and
guaranteed.

ONLY £6.19.6

A guaranteed saving of at
2 least £4! Results compar-
able wlth bll'ﬂlla] bu!l(,-uo recordr‘m selling at around 12 gns.

5.A.L. lor turther details.  Order eariv.
THE MOST USEFUL
AMPLIFIER EVER

PRODUCED !

4 TRANSISTOR
PUSH-PULL AMPLIFIER %

MODEL I'K.543

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

B Ideal for making power ul Transis- 3
tor Radios. Tape Recorders, Baby %
Alarms, Record Player, Intercom., elc. *
NOT A KIT— must be heard to be appreciated. 3
READY BUILT UNIT oxLy 52/6 P.&p s 3;
5V BATTERY CHARGER SLIM i
AND AL, ELIMINATOR RADIO %
MODEL 29/6 %L WL ! PLUGS 3
LA 146 Two- black bakelite, x
solder terminal PLUG. Panel X
A MUNT® mounting, neat hnish. Stan-
for cvery dard size 2/6 each. (Plug only). ¥
transis - " F
~et owner! NEW ! §
Over 20,000
already 2
~old, Rush
yours order
NOW

ped with two 3
individual X
transducers
and cord sets
for true stereo 3%
reproductionl ¢
Extremely 3.
sensitive, the*
sound is car-

Save those batteries by running i h¥
vour transistor set direct irom Eﬂi‘ém""ﬁlﬁis*
Aldcgl‘\,[%ms Reactivateall your tipped  with 3%
[e] atteries.
removable earpieces, ingenious

Unit contains neon indicator hinge device permits adjust- *
and standard battery connec- ment to any desired spacing. *
tions with nearly 2 yards of |\weight less than 2 ozs. May %

mains lead and plug. Also snap

cord for connection to set. also be used for

listening. 27/6,

SET No. 19

This most famous Army Trans/
Rcceiver covers 28  Mc/s.
(150-37 metres in two bands and
230-240 Mc/s V.H.F.). Has an
intercom. amplifier. Designed
for 12 and 24 volt operation.
Uses a 6 valve superhet re-
ceiver, LLF. being 465 Kefs, and a
Svalve transmitterdesigned for
voice and C.W. operation.
Incorporates test and tuning
meter for voltages, aerial loading and current tests, Panel
Controls: Frequency tuning, P.A. tuning, Gain control, MCW,
CW, R/T switch, Het-tone netting, off-on, Quench, aerial—AVC*
LT-HT—Drive tests. Supplied complete with valves and instruc~

tion booli.
LIMITED NUMBER ONLY
Don’t be disappointed—
Order Now

WIRELESS

Carriage 10/-

MAIL ORDERS TO
(DEPT. P,), 322 COPTIC STREET, »
LONDON, W.C.1

seorkekokkok sk sk ok ko skok skaok k]

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

CALLERS WELCOME AT
» 87 TOYTENHAM COURT ROAD,
LONDON, W.1. MUS 9606

ok skokskoRskokkokkkokkokkokkok

* **************************
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cambric cone, was developed to provide reproduction that takes
full advantage of the television and V.H.F. sound transmissions and
high fidelity recordings now available. The cone of the loudspeaker
is made from uncured cambric and bonded pulp, the whole being
completely cured together and made into one composite cone.

PRACTICAL ~ WIRELESS

®J lenlorian 4

This range of Stentorian loudspeakers, incorporating the patented

September, 1962

MODEL H.F. 1016

Type Flux Density| Price Type Flux Density| Price 10”7 Unit H.F. 1016. 16,000
gauss. [nstantaneous match-
8” H.F.816* |16,000 gauss| £6.13.9 T.816 16,000 gauss| £6.6.9 ing at 3, 7-5 and |5 ohms.
Handling capacity [0 watts.
8” H.F.812* |2,000 gauss £4.1.3 T.12 tweeterx|6,000 gauss| £13.4.6 Frequency response 30 c.p.s.
! to 15,000 c.p.s. Bass resonance,
8” H.F.810 |10,000 gauss £3.0.6 T.10 tweeter:14,000 gauss £4.8.3 35c.ps.

6" H.FE.610 (10,000 gauss| £2.10.3 Steel | T.359 | 9,000 gauss| £1.14.0 |  Price £7.16.0 (inc. tax)

£2.12.3diecast| tweeter * Incorporates a universal

impedance speech coil.

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS
Telephone: MANSFIELD 1762-5

London Office: 109 Kingsway, London, W.C.2
WA3

MINISETS LTD.

Hatherley Mews

London EI7

% After-sales service

% Attractive two-tone case
9 x 6 x 4in.

Y Push-pull output, 350
milliwatts

v Sin. high flux speaker

v Built-in Ferrite Rod aerial
No external aerial or
earth required.

Y% High performance, many
stations received on test

Cints  £5.4,0

built for

Or with long-wave 8/- extra.
Full instructions 1/6 (Free with order).

6-8TAGE PORTABLE TRANSISTOR RADIO
v All parts including transistors direct from manufacturers
% Pre-assembled circuit board ensuring ease of construction
% Full medium-wave coverage

6-STAGE TRANSISTOR

POCKET PORTABLE

Can be [

built for £4' I 9' 276

v Completely self contained
no aerial or earth required

% Push-pull output, 250
milliwatts

Y 3in. high flux speaker

% Pre-assembled circuit
board with simple in-
structions ensuring easy
construction

% High Q Ferrite Rod
Aerial

v After-sales service

Can be supplied with long-wave 6/- extra.
Full instructions, price list 176 (Free with order)

3-TRANSISTOR RADIO (plus 2 diodes)
Total building 70/= p.p. 26

* Pre.ascembled circuit board, ensuring easy construction
% Full medium-wave cover-

age
* At.tractive case 5% x 3 x
in.

% All components including
transistors are brand new
and direct from manu-
facturers

% Ferrite Rod aerial coil, no
external aerial or earth
required

Y 2tin. high flux speaker direct from manufacturer

% After-sales service

Send 116 for instructions, circuit and price list

2-TRANSISTOR RADIO (pius 2 diodes)

Ideal for personal listening
% Built-in Ferrite aerial
% Sensitive earpiece.

% All  parts including
transistors direct from
manufaccurers

* Pre-assembled circuit
board and easy-to-
follow instructions

% After-sales service

% Can be 50'_ P;.

built for
Full instructions, etc., 176
{Free with order).
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HINTS FOR THE
SERVICEMAN ON CURING
A COMMON FAULT

A=y
il F

By E. Dexter

o R SRR T I T

(Continued from page 345 of the August issue)

jHE reader was introduced to three

examples of correct and incorrect circuitry
associated with volume controls in last month’s
article (Figs. 3, 4 and 5, pages 342 and 345).

Fig. 4 shows a volume control used in the
same arrangement as Fig. 1, which is basically
permissible, but the value is now made very
high. If the grid leak of a valve is higher than
half to one megohm, quite considerable D.C.
voltages may be developed across it due to the
electron-current reaching the grid of the valve
by virtue of the electrons’ energy of ejection
from the cathode, even though the actual grid
voltage may still be quite negative, and thus,
theoretically, electron grid-current not to be
expected. Thus no volume control track used
directly in the grid leak position of a valve
should have a total resistance exceeding about
500k. If a greater resistance is, for any reason,
desired, then another blockmg condenser or
separate grid leak, as in Fig. 4b, should be
used, Otherwise the volume comrol is likely
to become noisy very quickly.

Fig. 5 gives a typical example from transistor
circuitry, [t is common practice in modern
high-gain transistorised amplifiers to insert the
volume control not right at the input to the
first stage but between the first and second
stages, so that signal-to-noise ratio is 1mproved
with reduction of volume (this feature is good
practice in all high-gain amplifiers, valve or

.;ﬂs
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transistor, yet carries the danger of running the
input unprotected from overload at the first stage).

Now a transistor. in contrast to the grid-circuit
of a valve. always draws current at its input, with
a D.C. component also in addition to the A.C.
signal component. Thus the transistorised version
of Fig. 1 is fundamentally incorrect in a transistor
amplifier. The subsequent transistor will always
draw D.C. through a volume control track if all
or part of this were used as the direct-coupled
input resistance to the stage. Thus, if a volume
control is used between two transistor Stages, a

Input Input

Volume
control

_='L' é—

Fig. 6 (left)y—A circuit often used for the input stage
of audio amplifiers; this is satisfactory provided no
D.C. is present with the input signal.

Fig.7 (righty—Another input circuit for an amplifier—
any D.C. present in the input is prevented from
reaching the valve.

Volume
control

blocking condenser must be used on both sides of
i2. For a volume control between two valve
stages we saw that a blocking condenser on the
input side generally suffices, provided that the
resistance of the volume control is not too high.
Fig. 5b shows the correct arrangement for a
volume control between-two transistor stages.

Input,Terminals for Amplifiers

The arrangement of Fig. 6 is often used for
the input to the first stage of an amplifier. This
is quite satisfactory as long as pure A.C. signals
are applied as inputs. As soon as the signals
contain a D.C. component, noisiness is likely. The
arrangement of Fig. 7 would prevent the D.C.
component shifting the operating point of the
input stage, and thus prevent distortion under
such circumstances. But, as the discussion in this
article should have made clear, it will not remove
noisiness in the presence of a D.C. component in
the input signal. The arrangement of Fig. 8 will,
however, remove this trouble, too. Thus Fig. 8
is considered to be the ideal arrangement for the
input to an amplifier if the volume control is to
be situated there. This circuit pattern applies
equally to valves and transistors.

Time Constants

Consider Fig. 9. Here we have a transistorised
amplifier input circuit, following the scheme of
Fig. 8 and with typical component values given.
Suppose now we feed this amplifier from a signal
source containing a D.C. component and having
an internal resistance of 2M—for the purposes of
illustrating the following argument with an
intentionally severe example. The input electroly-
tic C3, of 50uF, will now need ‘to chargz up to
its final resting potential difference through a total
resistance of 2M, This represents a time constant
of 100 seconds. Charging will not be complete

September, 1962

Input Qe1pF Q25uF
G
4e7M ™M
500k
Volume
control

‘_—=_I='

Fig. 8—The ideal input circuit for an amplifier if the
volume control is to be situated gt the input.

until three to five times this time. Thus it will
take about five minutes. All this time D.C. will
be flowing in the volume control track. The
symptoms are thus that, upon switching on. the
volume control will be extremely noisy, bécoming
gradually less and less so, until after some five
minutes it will be quiet. This procedure will
repeat itself every time the apparatus is switched
on after a rest!

c3
SourceDC Input e SpF
AC. and DC.
Ri=2M AL i
ATY 25k
Volume
control

Fig. 9—Transistorised version of Fig. 8—in such a
circuit, the large time constants need to be taken
into account (see text).

This point is trivial for valve circuits where
capacities of coupling condensers are so small that
time-constants are normally smaller than the
filament-warming-up times of the valves. But for
transistors, where large capacities are common, the
point must be watched.

However, an arrangement such as Fig. 9 is
undesirable anyway on account of its large signal-
attenuation (unless this is- deliberately wanted).
Furthermore, C3 is an electrolytic operating in a
low-current, high-impedance circuit—or with a
high-impedance-to-capacity ratio. Under such
circumstances electrolytics have been known to
function as electrolytic rectifiers, giving severe
signal distortion. Thus, if a high-impedance
source is to feed a low-impedance transistor input
circuit. it is desirable to interpose a cathode-
follower, an emitter-follower, or a transformer.
Intermittent Faults in Coupling Condensers

The author has had receivers in for repair
where intermittent, or permanent, crackling (of
low rumbling pitch) appeared alone or in conjunc-
tion with volume control crackling of the usual
relatively high pitch. This type of fault is indica-
tive of intermittent or randomly-variable leakage
in a coupling condenser. The variability of this
fault—i.e., its A.C. component. is shunted by the
capacity of the coupling-condenser, removing
higher harmonics; hence the low pitch.

www americanradiohistorv com


www.americanradiohistory.com

September, 1962

PRACTICAL

WIRELESS 423

MULLARD 3-3 HI-FI
AMPLIFIER

Volves, 3
wait. 3 ohm.
and 15 ohm. Out-

 COLLARO STUDIO TAPE RECORDER KIT

SPECIAL BARGAIN OFFER. (oll‘l.l).‘ I.\lé/unly £25.0.0

Famous mirs. surplus offer—Listed 42 zns. A guality Tape Recor-

der Kit b on Mullurd lamous design—EF86. ECC83. EL84, EM84

and Rectifien. Speeallv designed Kit for Collaro latest Studio

Dec k. Ireg. response r 3dB. 7hin. per sec. Amp. and Power Pack

siraighter, 1nter. At wiring only required, Cablnets size: 18 x
16y x Gin, HUmished i contemp. 2 tone blue Rexine with gilt
Speaker Bscutcheon. Magic Eve indicator Circuit and Tech.
[1/Bouk, supplied 1ree with lnt. Send 2/6 now for full details
of to-dun's oulstanding Tape Recorder Burgain.

] (A\)l'lu;r £3. 12 019P6 I§: &I‘P g?ﬁ 1
H ® 8. 3 5
i Cooakers . & P. £12.19.6 r.sr.10-

speakoer 7 x 4 16/6.
If above 1tems are muulmsu‘
together.

put. A really first-class Amplifier
givln’ Hi-F1 uunllty al a reasunabic
cost. Mullara’s latest circuit.
Valve line up: EF86, ELG4, EZ81.
Extra HT and LT available lor
Tuner Unit addition. ‘I'his 1s the
ideal companion Amplifier {or FM
tuner units.

TECHNICAL SPECIFICA’I‘ION—
. Response: + 1dh. 40 c/s.-

. Tone controls: Max, ’I‘reble
Cut 12 db at 10 Kc/s. Max. Bass
Boost 14 db. at 80 c/s. Sensitivity:
100 Mv. for 3 w, outbut. OuLput,
Power (at 400 ¢/s): 3 w, at 1% total
harmonic distortion. Hum and
Noisy Level: At least 70 db. below

w.

COMPLETE KIT (incl. Valves, all
components, wiring dlagram and
special quality sectional Output
Trans.). ONLY £6,19.6. Carr. 5/-,

Complete wired and tested, » gns.

Bronze LEscuteheon Panel,
ted Vol Treble, Ras

’ B
supplied with each Kit.
Wired O/P socket powcer and addi-
tional smoothing for Tuner Unit,
10/6 extra.
Recomunended
HF1012 95/-,
110 £5, ete.

SPECIAL BARGAIN OFFER
[ ” o
n plus 1 - el d e wve

‘Transistors
RADIO KIT Now only £6.19.6
MANUFACTURILIIRS S PRICE

Complete Kit carr. 2/6.
RPLUS RBARGAIN O
BARRIER SLASHED—A further bulk purchase ot 3'popular
Kit enables us t0 bass ob latest price reduction direct to Construc-
tor. Kit is a modérn, sensitive. quality Receiver with all latest
circuit features and is complete with 7 x 3{in. Speaker (3 ohms),
and: 1l circuit and assembly instructions. ¢ BVA Trausistors and
Germ. Diode. Printed Cet. Med. and L/W. Ferrite Aerial and Car
Radio Coupling. 500 MW Gutput. Attractive Gilt dial and Slow
Motion Drive with ‘Cle'u Vu” Tuning Knob, etc, Contemp.

BARGAINS

4-SPEED PLAYER
UNITS

Single I'l.\wr~ 3/6
Garrard 4 S.P 9.
Garrard TA Mk 2 £4.1 6
Collaro “Junior”
B.S.it. Latest TUL2 70/6
£.M.1. Junior ‘985’ 8016
Arto-Changers  Carr. 5/-
Collaro ‘‘C 60" X
B.S.R.(UAID
Garrard ‘‘Auto-slim”
£8.12.6
Garrard Model RC209
Prin- 9t gus.
Ou-()n, o

Carr.

Speakers—WB
CGoodmans AX1OM

t:70-tone Cablnets O X 5 x 3'in., as iliustrated. 25/- extra.

RECORDING TAPE—Reduced Prices

Farnous A " (olumlm\ (CBS) Premier Cuality Tape at
NEW REDUCED PRICES, A genuine recommended Quality
Tape—TRY IT! Brand new, boxed and fully guaranteed. Fitted
with leader and stop loils.

Standard Long Play Double Play
5in 600ft. 13/- O0it. 17/6 1.200ft. 31/8
Stin G001t. 16/- 1,200r¢. 19/8 1.8001t. 37/6
7in 21/~ 1.8001t. 28/8 2.400tt. 47/6

1,2001C
. & P per reel 1/~ Gd. on cach additional recl.

sil’l JCIAL BARGAIN. 3in. mirs. Tape 225{t. 4/9, T P&&Y; gd-

d

n. Message Tape, 1506t o9,
i Jm 1/3, om 2/=, 0§in. 2/=, 7in. /3

c llll)(' Reels
I'lnsll(' spool Containers . 1/6, 3{in. 2/- Tin. 2/3

ENAMELLED COPPER
WIRLE—(Ib. reels, 142.-20g 2/6:
228-28¢. 3/~ 30g-i0g.  B/6.
Other gauges quoted for. \

Volume Controls—5K-2 Meg-
ohms, 3in. Spindles Morgan-
1e ‘Vlldgcn Type 1Qm diam,

Guar. 1 vear. LOG or LIN
Ersio Multicore Solder 60/40 |ratios less Sw. 3/~ DIP. Sw.
3d, per yard. g{b. 2/8, etc. [a/s. Twin Stereo less Sw.

6/6. DD Sw. 8/,

COAX 8¢ QM CABLE
High grade low loss Ceilular

JASON FM FUNER UNITS

RECORD Designer-approved kits of
D

I1, 5 gus. 4 vatves, 20/-.

PLAYER i I" “’“;7,7. \a va{velsé 37/6.

ERCUR [:3:108

CABINETS JTV2 £13.19.6. 4 valves.

NEW JASON FM HAN
Cabinet g BOOK, 2/6. 48 hr. Alignment
Price § Service 7/8. P. & P, 2/6.
£3.3.0. TAGAN FRET (contems. pat. )
12 x l2in. 2/-, 12 n. 3/~
Carr, & 12 x 24in. 4/-. 18 x 24m 6/- etc,
Ins. 8/.-

speaker Fret — Expanded
bronze anodised metal iin. x
tin, diamond mesh, now 4/6
sg. ft., Multiples of 6in. cut
max. width. 4t.

Contemporary style. rexine cover ed
cabinet in two _tone maroon
and cream. Size 18} x 13} x hi,

§lin., fitted with all accessories

mc]uumg baffle board and anodised Eleotrolyties All Types New Stock
metal [ret. sSpace available for all TUBULAR CAN TYPES
modern amplifiers and autochan- gsmsy 1/9 | 8+81450V 46
gers, etc. Uncut record bplayer rojjoy 1/9 | 8+16/450V  5/=
mounting board 14 x 13in. supplied. p5o/50v 2/ | 32+32/275V 4/6
LVALVE 2-WATET AMPLIFIER  100/20V 2/~ | 50+350/350V 6/8
Twinstage ECLIBQ with vol. and neg. H/450V 2/3 | 604250/
fecdbacik Tone control. A.C. 200/ %g/f’l‘:]‘/’“v ‘;;3 1037_5;"001 12/8
250 v. with knobs, etc., ready wired 394321450V 6/6 i 12/8

to fit abfve cabinet, £2.17.6.

P.&E b
Gin. spkr. & Prans., 22/-. P, & P. 2/-.

Comx)leLL klt including UAl4 Unit

Transistor Components
Midget I. F sf—460 Ke/s.

as illustrated, £12.19.6, carr. 7/6. O‘)/lbén11 M/W 9/161 m 5/3
<Y o o sc, Cojl—} n. dia.
;i)c\: SLE PLAYER Krr—Similar Ose. Cofll—M. & 519

Midget Driver Tla.ns. 3.5:1 6/8
Midget O/Put Trans. P.P, to
3 ohms, 6/9.

Ferritec Aerial M. & L.W., Car

to Autochanger Kit except
Player is 4-spced B. T.U.9.
Single Record Player Untt. At
tractive Contgmpm ary Styled Cabll;
net. Size: 134 x 13 x & ins. wit h

splendid volume and reproduction. SSrial C°“(' gﬁlonsers—Mldget
Bargain Price, £8.19.6 only. Carr. ‘pe ") rufd- aOmtd ea. 1/9.

5/-. Al units ready wired. Simple Ty »
screwdriver assembly only. lf)‘?lmfl(.l":‘.’./ s12Vw B o
9d.: .06 mfd, to.lmid. 1/~ .25mid

Condensers—silver Mica. All

3 hl 7.6 A 1/3: .5 mid. 1/8.
}')‘;{}égs Z%le‘%)niiggomg'd"‘" 0'11'3)1; Tuning Condensers—JBH00"
150V T.C.C.. ete., 0.001 mrd. to 208 pF. + 176 pF 8/6, with Trim-
001 and. BA/B0V. 8d. g% | mers9/6. sinkle S6pk 7/8, Sub
1500V 1/~ ' 0.25 Hunts 1/6. | ™Mb 3o, 3.8, Dile min. .000L
1-,1T R cte, el S008 | Midget” Vol Control—with
8, 600-5 006 1/ 1% 2pF- edge control knob. 5K ohms
! g 100pF-500pF 114, with switch, 4/, less switch 3/8.

100pF 9d.
575pIt-5,000pF 1/6. IResistors—
Full Rdn,,o 10 ohms-10 meg-
ohms 20% 1 and § W 3¢, 1W 5d.

Speakers P.M.—2in.  Plessey
75 ohms 15/8. 2¢in. Continental
8 ohms 13/8, 2tin. E.M.1. 3

(Midget type modern ratng) gsl‘gngmlwzs 67 X din. Plessey
1W, 8d., 2W gd. ""5""’ 1% Iinr Plug Phones—Mins Con-
O g IS b & (Y o | Btntavper Bt load ack
LYt W/ 61 plus and socket. High Imp-8/-.
Low Imp. 7/6.
VALVES Al TRANSISTOR BARGAINS
wuaranteed  Brand New—BVA lst Grade
8/- | KNS 8- | PUURE 9/8 OC44 10/8 GET114 6/6
76 | B2 10/6 | PCFRO 9/6 QC45 9/8 0C72 /8
76 | BeLso 1/ | PoLsa 12/6 OC81 78 OC0 716
76 | BP0 8)- | PeLsd 126 2/0C81 15/8 OCT1 6/~
12/6 XA102 10/- 0C8 76
9/8 * XA101 9/6 GEX34 2/8
Diwi 10/6 XB103 76 OAT0 2/9
DRI 12/6 XCI01  8/8 OA81 218
DLOG 9/8 \m-('m' offer: One OC#44, two
SUCR 56 OC45: 21/8. One QC81D, two
12/6 OC81's (matched pair) 10/6.

spaced Polvthene— n.
diameter. sStranded cond.
Famous mirs. yow only 6.
Bargain Prices—

/-
40 vds. 17/6, P
60 yds. "5/- P &P.
Coax Plugs Sockets 1/
Couple;‘s 1/3.0ut1etBoxes4/6

Fst,
1846

Hend for detailed bargain lista, 3d. stamp.

We manuizcture atl types Radio Mamns Transf. Chokes, Quality O/F Trama., etc.
l“m]ulrh‘: invited 1or Specials, Prototybes for small produetion runs, Quotations
LY return.

RADIO COMPONENT SPEGIALISTS

70 Brigstock Rd.. Thornion Heazth, Surrey.
THO 2188, Terms C.W.0. or C.0.0. Post and Pucking up io tib. Jll. llb.. 1437 3lb.
2/3; 5ib.,

Hours: 9 a.m. - 6 p.m 1 p.m, Wed.

2/9; 8b., 3/6.
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20,000 o.p.v.
Pocket Size
Taylormeter 1272

Adopted by the G.P.O.
OUTSTANDING FEATURES

onydot—

Y% Sensitivity: 20,000 o.p.v. D.C., 1,000 o.p.v. A.C.

% Very Robust—Shock proof moulding

Y Portability

Y 20 Ranges

% D.C. current: 50.A, 10mA, 100mA, ‘S’ socket for D.C. shunts
% Volts D.C. 0.3, 2.5, 10, 25, 100, 250, 1,000V (25kV by probe)
% Voits A.C. 10, 25, 100, 250, 1,000V.

% 3 Resistance Ranges: from 0-20 megohms (self-contained)
Y 40.A Meter 3Lin, arc. .

% Accuracy: D.C. 3%, A.C. 4% Price £10.10.0

WIRELESS September, 1962
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Write for fully illustrated catalogue to:

TAYLOR ELECTRICAL INSTRUMENTS LTD.,

MONTROSE AVENUE, SLOUGH, BUCKS.
Tel.: Slough 21381

)
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| [ ] ]
L

Cables: Taylins, Slough

“CODAR CLIPPER’ ALL BAND RECEIVERS 10-2000 METRES

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STA TIONS
THROUGHOUT THE WORLD.

THE MINI-CLIPPER

The ORIGINAL and finest one NEW LOW
valve all band receiver. Out- PRICE

standing performance. New first
grade components ensure top
efficiency. Low loss air spaced
tuners, high gain polystyrene
plug in coils. Satin Silver metal
panel with engraved dials, grey
pointer knobs. Provision for
adding 2 transistor amplifier
stage. Chassis ready punched.
Total building cost, all parts,
one coil 20-60 meters, wire solder
full plans, 36/6. P. & P. 276.
Other coils 10-2000 meters and electrical bandspread available.

36/6

THE SUPER CLIPPER 88/6

This world-famous hybrid receiver has
achieved remarkable success. Tremen-
dous performance with Hi-gain valve
detector PLUS two Ediswan transistor
amplifiers which are suppfied assembled,
only 3 wires to connect. Large precision
dial, 7 x 4in., with 2 pointers, bandset
and bandspread, dual slow-motion
drives air spaced variables. Punched
chassis 8 x 5}in.  Bacceries last months.
Covers 10-2000 mecres (S coils). Total
building cost including chassis, valve,
2 cransistor stages, 2 coils 20-60 and 55-190 mecres. Step-by-step
pictorial plans, nuts, bolts, wire 88/6. P, & P, 2/6. Plans only, 216,
THE CLIPPER. Asabove but one transistor stage, 79/6. P. & P.

2/6.  Optional Front Panel, Silver Hammer finish, all holes, 6/9,

NEW STYLING TOP PERFORMANCE

Previously produced exclusively for Export, the de-luxe version of this famous
ALL BAND receiver is now also available for the home market. Superb new
styling, satin silver front panel, frequency calibrated scales, grey and silver trim
knobs, perspex disc cursars. High gain circuit with ECC8| duotriode, EL84 output,
EZ80 full wave rectifier. Power output 3% watts for 2/3 ohm speaker. 3 Planetary
vernier siow motion drives, separate electrical bandspread. Covers 10.2000
meters (5 Coils). World wide reception. For A.C. supply 200-250 volts (Export
version [0S-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.|9.6 P. & P. 376, Optional extra. CR45 Cabinet 12 x 5 x Zin., siide fiap

for easy coil changing, Silver grey finish, 27/6.
No technical 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, BRIGHTON

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONTARIO, G3IPA

Parts sold separately. Plans and parts list, 2/-,

THE NEW CR45 %
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TRANSISTOR PORTABLE
A NEW six-transistor pocket portable receiver

* has been introduced on to the market recently
by Pam (Radio and Television) Ltd. The printed
circuit gives a maximum output of 45mW through
a 2in. loudspcaker. This set will tune over the
medium wave band and also provides the Light
programme on long waves.

The dimensions of the receiver are 4in. x 23}in.
x lin. and the grey polystyrene cabinet has a facia
of white and gold. A socket is provided in the
cabinet for a 1002 impedance ear-piece.

The power for the set is supplied by three 1-5V
cells, giving a totul of 4-5V. The price of the set is
105 gumneas and an optional carrying case is
available at 7s. 6d. extra. Pam Radio and
Television Lid., 295 Regent Street, London, W.1.

A six-transistor receiver made
by Pam Ltd.

WIRELESS 425

POWER DISTRIBUTION UNIT

"IHE latest addition to the range of distribution
bourds mude by Lexor Electronics Ltd., is the
‘Dis-board” portable unit.

This unit is availuble in 2-. 4- and 6-way groups
of 5. 13 or I5A sockets. The finish can be either
in brown or ivory and the sockets may be switched
or unswitched.

There is a wide variety of extension cables and
plugs which can icrease the usefulness of any
particular unit. The “Dis-board’ is connected to the
mains outlet by a length of heavy-duty flexible
cuble.

List prices range from £3 9s. 6d. to £5 19s. 0d.
and all standard combinations (and the available
combinations and types now exceed 300) are
available from stock.

The manufacturers are Lexor Electronics Ltd.,
25 Allesley Old Road, Coventry, Warwickshire.

o i i

A 4-way distribution unit from Lexor Electronics Ltd.

STABILISED POWER SUPPLY

rI‘HIS Heathkit power supply kit
—model MSP-1—has been
developed by Daystrom Ltd.

The stabilised D.C. output is
variable over a range from 200 to
410V. by a control mounted on the
front panel. Separate transformers
are used for H.T. and L.T. sup-
plies and Mains H.T. supplies are
indicated by two neon lamps.
A 3-position off/stand-by/on
switch enables the D.C. outputs
.0 be switched off while leaving,
the heater supplies connected.” The
unit also features an unstabilised
ng A.C. centre-tapped output at
4-5A. g

Two models, are available.
one with meters and one without.
In the former model, the meters
are 3in. moving coil instruments;
a voltmeter reading 0-400V, and a
milliameter reading 0-25mA.

The wunit is of all steel con-
struction and the cabinet is
louvred to ensure adequate

ventilation. The dimensions of
the cabinet are 13in. x 84in. x 9%in.
The kit is made by Daystrom Lid.,
Gloucester.
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(Above) The model [27A Tavlor
Multimeter.

TRANSISTOR CLIPS

l{ECENTLY made available
from the Plessey Co. Ltd., are

two transistor clips (types A and
B), which are intended for 5 or
6mm nominal diameter transistors.
The type A clip is moulded in
virgin polythene which incorp-
orates a high density pigment to
eliminate absorption of ultraviolet
radiation. This pigment also serves
to identify the two sizes of clip—
black for 5mm and brown for 6mm
diameter transistors. The poly-
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WIRELESS September, 1962

thene used is completely inert and will not affect
protective coatings on either metul or glass cased
components. ‘Tests indicate that these clips do not
limit transistor heat dissipation and cun be used
over a range of ambient temperatures from —55°C
to +70°C.

Type B is formed from beryllium copper,
hardened by heat treatment. One clip covers both
S and 6mm diameter transistor units.

The Plessey Co. Ltd., Ilford, Essex.

{MPROVED MULTIMETER

‘\N improved version of the Taylor 20,000Q/V
“ % pocket size multimeter (model 127A) has been
recently announced. '

A feature of the new model is the facility for
measurement of high D.C. The instrument now
hus a special “millivolt” socket and a range of
“plug-in” miniature shunts is now available for
readings of 1, 5 and 10A D.C. These shunts are
designed to locate directly into the millivolt sockets
incorporated in the Model 127A, thus forming a
compact unit for measurement of high D.C.
current.

A new type of ohms adjust control is now fitted
which ensures greater stability and an improved
iype of A.C./D.C. selector switch is also
incorporated.

The instrument is made by Taylor Electrical
Instruments Limited, Monitrose Avenue, Slough,
Buckinghamshire.

COMMUNICATIONS RECEIVER

THE model CR 66 is a new communications
receiver kit from the Codar Radio Company.

i
The CR66 communications receiver is
sold in kit form by the Codar Radio
Company,

The CR 66 covers a frequency range from
540kc/s to 30Mc/s in four ranges. The separate
main tumng is calibrated in frequencies and the
bandspread is calibrated in degrees. The circuit
includes a regenerative I.F. stage for maximum
gain and BFO for C.W. reception.

The size of the cabinet is 16in. x 6%in. x 8%in.
and the front panel is finished in silver and black.
An output socket is provided for tape recorders
etc. and also one for an external speaker.

The total cost of parts, less the cabinet, is
£16 10s. and the cabinet costs £1 15s.

The kit is made by the Codar Radio Company,
Coulebrook Road, Southwick, Sussex. -
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RADIO CLEARANCE LIMITE

27 TOTTENHAM COURT ROAD, LONDON, W.l.
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE

TRADE ENQUIRIES INVITED

Telephone: MUSEUM 9188 EST. 30 YRS.

YOU CAN :
HOLD EUROPE ﬁ&;
IN THE PALM | .00
OF YOURHAND f |
WITH THE §

“CAPRI”

A miniature pocket transistor
Radio that REALLY works, re-
taining the most attractive fea-
tures of the famous ‘‘Contessa.”
Six first-grade Mullard transistors
plus diode are employed in a
highly sensitive superhet MW and
pre-set LW circuit embodying
the most modern design prac-
tices. A special 2%in. high gauss
loudspeaker provides surprising
volume and a personal earpiece
socket is also available. An attrac-
tive two-tone plastic case is
supplied in two colours—ivory/
red or ivory/blue, the full con-
structional details being furnished
with each set of parts. The total
measurements of the “Capri”
are 4% x 23 x 1} in.

AR A WORKING
L TODAY

AND
MODI}

INTRODUCING THE NEW

“CONTESSA” _

Mk tu
The Best is Now Even Better! !
A brilliant conception of the &
finest 2-band 6-transistor radio '
available. g
Y Ultra-modern styling with a
magnvfcent twin-tone cabinet ftted
with fully expanded metal front and
a slide-rule type waveband dial.
GREATER OUTPUT using the latest
high-efficiency Mullard Transistors
and Diodes, incorporating an im-
proved design, featuring different
circuit constants.
MORE punch—MORE gain—MORE stations—SUPERB appearance—-—-the
NEW *“Contessa’’ scores again!!
SEE it—HEAR it—you will BUY it/

Waveband coverage of .)Ju Ke/s to 1,620 ke/s and 160 ke/s to 270 kefs.
Assured reception of at a dozen stations in daylight?

Large clearly-calibrated sl n-nuned dial,

Internal high-gain Fervile acriat,

ratio slow motion (uning.

ed with the Ilatest lz.(m(b-llnv

of 600 milliwatts rr I
d(*su:nml .u-n.\l i

%

:2

1x loudspeaker,

ngle-cnded push-pull final stage,

£ cuil for use ina CAR,

anteed matcked transistors and diodes

h-1

corder socket provided, .
I (ransformers For maximum gain and knife-edged
el marked with contponent humhers,

ements are 101 X 74 X 33in. and weighs

he” l\\u tonce y uul
#Ppprox. 4 ibs. \\Iu-n lwvmhlv b
Battery lasts 4 months with normal usage,
detailed  assembly

wlied with instructions, dirgrams and

an build this set—everything supplicd, just a soldering iron

lmulnml
Cabinets availabie in (wo tone beige and two tone blue.
Adjustable carvying handie,

Inclusive price tor all associated compo-
nents, case and constructional data,
combiete in cvery detall, or our BUY AS

YOU BUILD Scheme, £7.'° o

any harts soud ~op-
aritely, (9 volt ba
(Plus 2i- P. & Pkg.)

tery 2/8 extra.)

inciusive price jorall a~ \om(n.e(l (,umponem,s cabinet and battery complele,
in_every detwl: Or our A YOU BUILD

SCHIEME., any part \nl(l ~1-|uuulvl\ . £Io.l9.
send tor comprehensive descriptive Manual .

and Parts List. 2/10 post tree. (Plus 8/6 P. & Pkgo

GRASHING the *
PRICE barrier ..

with SOUND

This superb MAGNAVOX TMS800
outfit ready to switch

on for only
ROCK BOTTOM Plu( s QUOTED ABOGVE

“Magitape”

The latest world-famous_Collaro-Magnavox Studio Tape
Transcriptor. 3 specds 1i-3i-74 1.p.s. 2 tracks (spools not
supplied), direct from the Manuiacturers at.............

Magnavox Arnplmer to match above with Valves, inter-
connceting rlugs and sockets, tully wired. Direct trom
the ManufaQCturers ab,...veeriseicasaneans Peviaenas

Powex Supply to match above (only sold with A & B) with
nrerconnecting rlugs and sockets, rect.mer fully wired,

' Dlrecc!rom the Manufactulrersat. .. oo racrisiirianian.
D Separate componcents for Power Supnly including Mains ,
[ ] Transtormer, Smoothing, Plugs and Sockets etc. ete. = ONLY

£11 19 6 Don’t miss out on this amazing
n bargain offer—it cannot last long!

APPLY EVEN TO THH TRADE!

Items A, B and D can be sold separately but we regret CALLERS ONLY owing 'o suitabie packing not beinT available.

i i g~

STAMPED and ADDRESSED ENVELOPE with any enquiry please.

our stocks move too quickly!

But regret no lists or catalogues—
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

Terms of Business: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-

- £6.19.6
£3.10.0
£1.10.0

- e,
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RS12/DD

A 12" SPEAKER
for the HOME CONSTRUCTOR

A fine 12" Speaker employing a new type of
double diaphragm and magnet assembly, the
RS12/DD has been designed with the home
constructor in mind—it is one of the few 127
models suitable for use in compact enclosures
enabling a really high quality system to be
assembled at a modest price.
Some imporiant features of the RS12[D D=

Very low bass resonance

Synthetic Centring Device

Ceramic Magnet

Die-cast Chassis

Foam edge Damping

One-piece HF Flare Dome

Airtight impregnated Roll

SurrounJ)

£11.i0.0 TAX FREE

Wh d'rfécjalé

WIRELESS WORKS. LTD

e

A\ N\
A\

A\

T

A\

DN

A\
MO

N

T oo e mm e - D

A\

A\

Complete the coupon for technical specification
of the RSI2/DD including Constructional
details of suitable cabinets.

Post to Wharfedale Wireless Works Ltd,,
Idle, Bradford, Yorkshire

PW

.‘----—-------------
i

I  NAME

| ADDRESS

)

[

28 PRACTICAL WIRELESS

September, 1962

SOLDERING
EQUIPMENT

by

SFOB ThAGE mans

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
lllustrated is the 25w, 3/16in, replaceable
bit model with safety shield.
e e e —
TADAMIN— new range of pre- |

cision micro-soldering inst.ruments- l
1 Have you had details? N
- e e e e e e -

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

BENSON’S BETTER BARGAINS
TRANSISTORS

The bulk-purchase of a manufacturer’s “closing-down® stock
enables us to make the (ollowing outstanding offer:—

NEW i6 TRANSISTORS for £I

These are all uncoloured and unbranded but tested by us before
packaging and despatch. Many are equivalents to the following
types i~

Ediswan, etc
5 XAl

ATIZ
‘11,

“Tophats'
XBiIz: 31 XBi113: ‘““Fubulars”
Ahove types, BRANDED, at 4/- each.
Although no guarantee is given to this eflect, purchasers can
expect R.F., L.LF,, F.C,, and L.F. types in the parcel. a
This offer Is made subject to NO correspondence being entered into
regarding types und duta appertuining thereto und strictly CASH-
WITH-ORDER.

FURTHER—an equivalent to XCl4l is avallable, at 7/6.
CRYSTAL DIODES 5/- DOZ.
A DISCOUNT OF 25% IS GIVEN ON £20 ORDERS.

SUPER RADIO (W’CHAPEL) LIMITED (W.W.),
116, WHITECHAPEL, LIVERPOOL |,

Phone: ROYal 1130.
BATTERIES, mercury, TR115, %5 v. 30 mA, 8/-, WAVEMETERS
Clags “” No, 1; new condition, 85/-. CONDENSERS, Block paper, 5/600 v.
8/8; 8/400 v. 5/-; 8/250 v. 4/-; 4/2 kvw 7/6, MORSE KEY with buzzer,
on board, wired for 44 v. battery, 8/8 (p.p. 2/-). TRANSFORMERS. For
R1132 or R1392 25/- (post 4/-). VIBRATOR TRANS, input 1y-0-11 v,
output 265-0-0265 v. 65 mA, 7/6 (post 1/9). NEW M.C. METERS, £lin,
round dush, 2U0MA centre zero, 50/-: 1 mA, centre zero, 45/-; 1 mA, §5f-3
21" 100 wA, 8/8; vin. 3U0 mA, each 8/8; 150 v. A.C. M.L tin. in case,
40/-. VIBRATORS, Maltory G434C 12 v. 4-pin, 8, v. 7 pin U'X,
10/8; 7 piu rev. 10/8; & v. 5-pin reversible, /. DRI 96
Admiralty 200 : 1 ratio sealed 0-100, 5/6. R1155 §.M, “N type, new,
10/6. VIBRAPAKS 6 v. L.C. to 230 v. 50 mA. smoothed, cased, 2274;
L2 v, input, 25/« (p.p. 4/-). DYNAMOTORS (post 4/-). 12 v. io 250 v,
60 mA, 13/8. 6 v. to 250 v. 40 mA, 116, CHOKES. L.F. 10 H., 200 mA,
8/6; 100 H., 60 mA, 8/6: 9 H., 100 mA, 5/8; Potted 10 H.,, 100 mA, 7/6;
“CT Ol H., 250 mA, 12/8; 5 H., 400 mA, 10/6; 30 H., 50 mA., 7/6.
SWITCHES: Wadier, 2 pole, 4 way, 4 bank, 3/6 each.
LIST AND ENQUIRIES 3.A.E., please, Terms: C.W.,O. Postage extra,
lwwediate despatch,
Post: W, A, BENSON (W.W.), 186 Rathbone Road, Liverpool, 15, $EF 6353,
OTHER THAN TRANS3ISTORS,

VE!
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CONSORT

R TRF RECEIVER]

By B. Lewisham

(Continued from page 294 of the August issue)
of the chassis. Now the constructor may proceed

N last month’s article a description of the | S
to the next stage, which is wiring.

circuit was followed by details of the construction
M;n57
transformer

we

Stand~off - |
— insulator ¥ c9

X N\,’\‘,\,‘\X—“\:\’

s :
l /\ O’utput
Aerial Earth AC mains transformer earthing connections to chassis
Fig. 4—The complete wiring diagram.
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. "
The chassis  of the 3/8 quadrant glued at front and sides
receiver can be wired up with corners mitred

independently of the
remainder of the circuit. . Z
Wiring is simple but the Material : 3/ plywood
valveholders are best
attended to first. In the
layout and wiring diagram

(Fig. 4), the valve plat-
form is shown pressed out

flat so that the underside
connections may be seen
clearly. Use of modern
miniature capacitors and ‘
resistors is desirable in <
order to prevent undue
congestion and the elec-
trolytic decoupling capa-
citor, C8. should be a
miniature type.

Testing

The wusual tests and
checks for faults in the
wiring. etc. are made with
a testmeter prior to switch-
ing on, particular care
being taken to ensure that
the mains wiring is correct.
A three-pin plug should be
fitted to the end of the
mains lead in the correct
sense - and a pair of attrac-
tive control knobs fitted to
the receiver, If all is in
order, the receiver may be
switched on and an aerial
(a few feet of wire will do)

September, 1962

%o cg

- g
-_--Front panel -~
s T

L

3 "
78 dia holes for
controls

Bottom panel

]
3/8 quadrant glued to inner edges

connected. It should then af cut—out

be possible to tune in :

various transmissions b . .,

operating VC1 and VR¥ Fig. 5—The method of construction used by the author in making a

judiciously, care being suitable cabinet for the receiver.

e

results over the band. The value of
C7 can also be altered experi-
mentally: for example. if reproduc-
tion tends to be shrill. the value
may be increased to 35,000pF or
more as required.

Housing the Receiver

All  the woodwork dimensions
required are shown in Fig. 5. The
sides are glued to the inside of the
panel and are held securely by
metal L. ”  brackets; wooden
reinforcement blocks will also serve
just as well. Quadrant (3in.) is glued
to the top of the panel and sides to
form a frame mitred at the front
corners.  Similarly. quadrant is
fitted to the inside edges of the loud-

A view of the interior of the completed set. speaker aperture, [ |
taken not to let tﬁe receiver oscillate. The precise REMEMBER TO BUY
setting of TC1 will depend upon the aerial in use, OUR GCOMPANION JOURNAL

location, etc. but the best position can soon be PRACTICAL TELEVISION

foun_d by experiment. the smallest capacitance
possible probably giving the most satisfactory

1/9 Every Month

www americanradiohistorv com


www.americanradiohistory.com

September, 1962 PRACTICAL

WIRELESS 431

UNIVERSAL AYOMETERS
Guaranteed perfect working order.
Supplied complete with ieads,
batteries and instructions.

Model **D” 34 ra £8.19.7 each
Model 7" 50 range /511. .0 each

Model **8” 20,000 ohm,

R.C.A. AR.88 RECEIVERS
Model AR.A8 D. Freguency coverage on 6 bands. 550 kcfs to
32 Mc/s, £35 each. Model ARS8 L.F. Frequency coverage on 6
bands. 75 kc/s to 550 ke/s and 1.5 Mc/s to 30 Mc/s, £32.10.3 each,
Both models operate on 110/200/250 volt A.C. Sup "lied tully tested
and checked and in excellent condition. Carriage 30/- extra.

AMERICAN C.B.S. TAPES 24 VOLT
. 13- D.C. PUMPS
. 26/G
. 32/
. 16/~
19/6
371-
21/-
D.P. o -
. 100 gph impeller
Brand new and guaranteed, ’ type. Sultable
Please add postage. S.A.E, for tor water. 15/8 each.
full list. P, & P. 2/6.

MINE DETECTORS No. 4A

Will detect all types of metals. Fully portable.
ment supplied tested with instructions, 39/6.
Battery 8/6 extra.

Complete equip™
Carriage 10/6-

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

Two separate instruments housed in
rolished wood case. 6in. scales with knite

edge pointers. Ranges:

Volts A.C. and D.C. 160-300-600v.
Ampc A.C. and D.C, 25-50-150-200A.
Supplied complete with all current
shunts, leads and leather carrying case,
Manufactured by Elliott Bros. Supplied
brand new. £0,19.6 each. Carriage 7/6.

FIELD TELEPHONES TYPE “F”

Ideal for all inter-com sys-
tems. house. garage, oftice,
building sites, etc. Generator
beli ringing, 2-line connec-
tion. Supplied complete
with batteries and wooden
carrying case, fully tested.
£4.19.6 per pair. Carr. 5/-.

BC-221 FREQUENCY METERS

Frequency coverage 125 Kcfs to
20 Mc/s. Complete with crystal,
valves and calibration charts.
First class condition. Price
£7.10.8 each. Available only
to personal shoppers.

DUMONT K105 I1PI DOUBLE BEAM C.R.T.

Brand New. Boxed. 58/8 each. Carriage 3/6.

1 INCH CR.T.

Ideal for small scopes. 4v. Heater. Brand New. Boxed. 15/8
each. P. & P. 1/6.

S

/7

P.C.R. COMMUNICATION RECEIVERS
6 valves. Frequency coverage on 3 bands: 850-2,000 metres, 190-
050 metres and 6-13 Mc/s. Super slow motion drive, AE trimmer.
tone control, built 1n cpeaker. AS NEW £6.19.8 each. Carr. 7/6.
P.COK 2 RECEIVERS
850-2,000 metres, 190-

AS NEW, 2£5.19.6.
Carr. 7/6. Both above
models can be sup- '
plied with internal
power unit to oper-
ate on 200/250 v. A,C.
at 39/6 extra or
alternatively plug-in
external power units
are 35/~

Circuit and detalls
are supplied with
each receiver.

NATIONAL H.R.O. RECEIVERS

BRAND NEW! Senior modei. table
mounting, Complete with a full set of 8
colls covering 50 ke¢/s to 30 Mc/s, Sup-
plied in original transit cases. £20.
Carr. %-. Power units to operate dircet
from 200/250 volt A.C. 68/6 extra.

IkV.A. ISOLATION TRANSFORMERS
230v. pri., 230v. sec. Boxed, £5. Carriage 10/-.

& JEMCO 20,000
OHM/VOLT
| TESTMETER

D.C.and A.C. volts
up to 1.000v.
Current up to
500

maA.
Resistance up to
5 megohm.
Decibels from —20
| to +36 dB.
Supplied brand
new. guaranteed
| }vltéx' 1nsé,rgct{ons.
230/250 VOLT A.C. leads and battery.
MOTOR 5 gna, P, & P. 2/6.

Size 41in. x 3in. dia., 90 watt rating,
5, r.p.m., ‘tn. drive spindle.
Brand new. 22/8 each. P. & P. 1/G.|

CT-53 SIGNAL GENERATORS

Precision Irnstruments covering 8.9
to 15.5 Mc/s and %0 to 300 Mc/s on 6
bands. Varieble a’'tenuator from
1 microvoit Lo 100 millivolts, Opera-
tion 110/200/250 volt A.C. Supblied
in pertect working order complete
with calibration charts.

19 gns. each. Carriago 10/6,

PRECISION A.C. & D.C., VOLTMETERS
'wo renges, 160 and 320 volts. 8in, mirror scale with knife edge
pointer. Housed 1n polished wooden case. Ideal for schools, labs.,
etc. Supplied brand new. £5.19.8 each. P. & P. 3/6.

7.5kV.A. AUTO TRANSFORMERS
0.115-230 volts. Brand new. boxed. £15. Carviage 10/-.

(el ot

COLLARO STUDIO TAPE TRANSCRIPTORS
Brand new 1962 model. 3 speeds, 3
motors, digital counter. etc. Fitted
with latest Bradmatic heads and
interlock button. Supplied with spare
spool, instructions and fixings.
10 ens. each. Carrlage paid.

CLASS “D” WAVEMETERS Mk.11
Hetrodyne crystal controlled ircquency
meter covering 1.9 to 8 Mc/s. 6 voit D.C.
operation. upblied brand new and
complete with crystal, valves, spare
vibrator, headset and_ instruction
manual. 59/6 each. P.& P. 3/8.

[DF. RADIO) LIMITED

Phone: GERRARD 8204/9155

M Cables SMITHEX. LESQUARE
*:3-34 LISLE" STREET, LONDON, W.C2
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We can supply any components listed
below by RETURN OF POST.
TUNING CONDENSERS. .0005 winiature,
L0003, .0015 4. W. 1
COILS. Ierrite rod aerials for all reflex
circuits, Potted coils, H.W. coils, i Q
Crystal coils,

TRANSISTORS. R.F. A.F., matched pairs.
CHOXES, Trausistor and 8.W, types etc.
TRANSFORHERS Mini output. FPush puil

DIODES 8/pecially selected.
CABINETS. For Pocket portables. Attractive
Vyni covered cabinets,
gEADPHONES H.R. Lightweight and Ex.
OV,
Ferrite and 8lab Rods. Enamel and Litz
wires. B.A. puts and bolts. Solder tags,
ete., ete.
SEND R.AE FOR PRICE LISTS

EXPLORE  THE WORLD ON THIS
I1-YALYE SHORT-WAVE RADIO

Total
Building
Costs

35/ -

ro&p,

el
% Receives speech
and music from ali ovaer the world.

Construction price inchides valve and one coil

covering 40-100 metres. Can be extended to

cover 10-100 metres. «Can be converted to

2 or 3 valve, Layou'. pl&ns etc,, 1/6. (Free

with order).

All parts for the above circuits are available

separately.

Trade Enguiries

Welcomed

A highly sensitive re-
ceiver using top grade
transistors and com-
ponents Fully tunable
over wediuw and long waves
® Cau be built 1n L hour.
High flux moving coil speaker.
Lunt an lernte rod aerial.

il
®
[ 3
® Specially designed coils jor waximum
siynal strength,
® Voluume an/ott control, ,-
® Eyeletted circuit board,
@ Easy to lollow bnilding plans. & P,
Rend Layout plans
S Al for FREE .md price list. d price bist I

“The REVILO”
5-STAGE
POCKET

TRANSISTOR
PORTABLE

In attractive two foue coutewporary case, with gold
plated speaker grille and astractive dial, Size ouly 33 x
3% x 1}ins,  No aerial or earth required—completely
self coutained. Genuine din. high Hux PM speaker.
First grade trausistors. Push pull cutput—250 milli-
watte, Voluwe control with on/otl switch, Condenser
tuning. Easy asrembly an eyeletted ciréuit™ board.
Total Building Socket for personal
Costs ‘4 I9'6 listening.

P, & P, 2/6, Baipiece 7/6 extra it required. Layout
plans and price list 1/6.  (Free with order),

SAVE MONEY ,, AMAZING “PERSONAL TWO?”»
I}ESULTS For Private Listening,
rom th An zing little set, with buit-n ferrite rod
gEEf':I%REFORBUC')LL?fI(NEISTT}-C‘)?T Céf%l]- “OLIVEI;" acri:lmll::;l:l-?mﬂ i; fﬁ‘eﬂm w::le: :‘L Ivevondee:;’ul
PONENTS AND SAVE 159 OF |5-Stage  Tran- Bor B o
YOUR BUILDING COSTSl sistor Receiver 14 < 8 x din, Fis

into the palm of
the hand. Driled
chassis colour
coded for easy
) assewnbly.  Two
transistors plus
diode.
Total _ Building
Costs
35/-
lus 2, & P 1~
Earpisce
extra i reqds
Send 8.A.E. for FREE Layout plans and price
ligt.

The “BOBETTE”

5-STAGE SUPER SENSITIVE
TRANSISTOR PORTABLE
Simple to Build. All Iirst Grade Components,
A truly portable transistor radio giving full
5in.
Hrst

medium wave reception, Incorporates
High Flux Speaker, push-pulli output,
grade
transistors.
High-Q fer.
rite  aerial,
socket  for
car  aerial,
pre- Lagged
circuait
board for
easy  con-
struction.
Attractive
two-tone
case,

T Buildi

ol uiidins £542.6
Layout plans and price st 1/6.
order),

P. & P. 26,
(Free with

R.C.S PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E.17 "ail Order

THE
PEMBRIDGE
COLLEGE

ATTENDING COURSE

Next course commences 4th September, 1962.

Certificate examinations.

radio receivers and all

receivers.

OF ELECTRONICS

OFFERS  TRAINING
IN RADIO
TELEVISION

AND ELECTRONICS

PC1B

HOME-STUDY COURSES

(B) Courses in Radio, Telecommunications and Mathematics for
Technicians’

the City and Guilds

Certificates.

Name

Telecommunication

To: The Pembridge College of Electronics.
(Dept. Pl 1), 34a Hereford Road, London, W.2.
Please send, without obligation, details of

A__. B (Please tick).

Address

(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers,

This course is recognised by the Radio Trades Examination
Board (R.T.E.B.) for the Radio and Television Servicing

Provides excellent practical experience on valve and transistor
well-known makes of television

e e e - - - - —— = - = — -

4 &l
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M/HILE transistors  have unquestionable

advantages for portable equipment, therc are
many constructors who still prefer the positive and
assured results that are obtained with a well-tried
and conventional valve circuit. By taking
advantage of the miniature components that are
now available a very compact valve set may be
constructed with the sure knowledge that it will
work first time and give good performance.

Modern low consumption valves are used in this
circuit and these, in conjunction with an in-
expensive combined H.T. and L.T. battery, provide
quite an economical receiver.

All the parts are standard proprietory lines,
easily obtainable from any of the suppliers who
advertise in this journal and probably many con-
structors will find quite a few of the parts already
in their own store of spares.

Circuit

It will be seen ‘that the circuit (Fig. 1) is a
completely conventional 4-valve superhet covering

PRACTICAL  WIRELESS 433

A FOUR-VALVE
BATTERY SUPERHET

FOR MEDIUM AND LONG
WAVES

full medium wave and sufficicnt of the long wave
to tune the Light programme, at good strength,
anywhere in the country.

The actual lay-out has been very carefully
arranged to achieve a neat and compact design
and from the group-board wiring diagrams (Figs. 2
and 3) it will be seen that practically all the small
components can be mounted on to two group-
boards which can be completely assembled and
wired up before fitting to the chassis.

The original prototype had the chassis and front
panel made in one from a single piece o
aluminium, but this had several disadvantages ag
it will be found much easier to make these as twd
separate items as shown in Figs., 4 and 5. '

Wiring the Group-boards

Before assembling any components on to the
chassis, it will be best to wire and mount the
smaller components on the two group-boards; the
exact position of these and the method of wiring
up at the back of the boards will be seen quite

Note - The volume —
control 1s ganged
with the og— c?ﬂ Y
switch
<
PIZ
B2k,
Ferriterod | =c-|--eesieeene
aerial
+
=-=c2
2pF
o5 B
PF G 60 o
pF
MW LW Reg
coit cou
€5 c6
500pF 001
il g LY—
[ [ Meccocecnene 2B
e LTHIYY
Fig. 1—The circuit.
- -
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Fig. 2—Wiring of the main
group-board.

clearly in Figs. 2 and 3.
it is recommended that
one end of the board is
marked in some way, as it
is quite easy to be confused
when constantly turning it
round for wiring up.

As these group-boards
have to be bolted to the main
chassis, remember to leave
the two relevant components
off until the boards have
been mounted, to enable the
screws to pass through the

holes. It is also important to note that an
insulated back-plate is placed between the back of

the board and the chassis.

Mounting the Major Components

Having completed and fitted the tag-boards, the
next step is the mounting of all the main com-
ponents to the chassis taking particular note of the
orientation 3of the vglveholders.

1 2 4

formers
windings

PRACTICAL

WIRELESS

September, 1962

The LF. Trans-
have

similar
primary

not important which
way round they are
fitted. Some construc-
tors may prefer to leave
the front panel with its
associated controls and

Fig. 3 (lefty—Wiring of
the auxiliary group board.

and secondary and it is.

5! 1/2’

} Fold up along dotted line~a

'. 1/2' Hole sizes

A..6BA clearance
B B8..4BA clearance
| s

. Fold u
along
line

Material :~ 18 sw.g. Aluminium

IR T Ba B 36 hC. ARG

oS F L,

RN s
Ag\ecf

C...3/6 dia.
D....1/4" dia, ._L
A

R

4

¥
|
Z|
8

LB

(Above)—The receiver assembled in its case.

www americanradiohistorv com

parts separate from the main
chassis until later in the
assembly, and it is suggested
that a strip of insulation tape
along the inside lower part of
this front panel is a useful pre-
caution as the clearance bet-
ween it and the group-board
tags is rather small.

It is advisable to leave the
ferrite rod aerial to last as
some alterations to it are neces-
sary before fitting, and also it
will eliminate the risk of break-
ing or damaging it during con-
struction,

The two-gang tuning con-
denser is mounted from the
front of the panel using three
countersunk  4B.A.,  screws.
(Ensure that these are cut down
short enough to prevent them
from projecting through and
interfering with the movement
of the vanes of the condenser.)
The loudspeaker can also be
mounted in a similar manner,

(Continued on page 437)

Fig. 4—The chassis drilling
dimensions.
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MAILPLAN ..

Dept. PW 138 Lewisham Way, New Cross,
London, S.E.14. TiDeway 6667

Immediate Despatch Service !
Best Value for Money !

All items advertised have been approved
by our technical team of qualified
engineers.

TWO SENSATIONAL
TRANSISTORISED INTERCOMS

HANDY INTERPHONE

For Home, Workshop, Office,
two-way calling. Consumes
current only when talking
or calling. Housed in attrac-
tive plastic cabinets with
chrome stands. Completely
portable. Master and sub-
station. Replacement battery
only 2/6

MAILPLAN PRICE
3f-. Incl.
89/6 i

P P, 3 battory and 25
(Today’s value 8 gns.) TS el el R,

7 Station De Luxe
Transistorised Intercom

The very latest in Office and
Factory communication. Call-
ing is audio ang visual. Battery
onerated but consumes current
only when caliing or talking.
Neat compact attractive units,
up 40 7 extensions supplied sep-
arately. Battery life 300 hours.

Master 14 GNS. Post tree.

Extensions 2 gns. Post free.

HALF THE PRICE
OF OTHER MAKES

Construct your own Record Player, Intercom,
ape Recorder, etc., with the
PK.543

SUBMINIATURE 4 TRANSISTOR

PUSH-PULL 52/6
AUDIO AMPLIFIER p.4P.16
An assembpied and wired miniature
amplifier incorporating  output
transformer and 4 translsbors
class B200 M watts. All connec-
tions for battery, speaker and vol-
ume control. The quality isamazing
Complete with instructions and cir-
cult Pr17A,

3 ohmPSDeakeéogé flux densi:yr,) 7£00
gauss. Power, mw. . &P.

16/6 |

MI178 CRYSTAL LAPEL MIKE 17/6

100-9,000 cps. 1Yin. diam., 5ft. leal. P& Py

SLIM CRYSTAL
MICROPHONE
— 3 WAY —
Hand held, Stand mounted
or suspended by lavalier

cord.
MODEL 1co¢  39/6
Post Free

Check the spec. and judge for yourself. Response 60-10,000 Cps.
Bullt-in ON-OFF Switch, Output Level —52 dB. Omni-
directional. Termination above 500 K ohms. Satin Chrome
Finish. Accessory Table Top Stand, 8/6.

PORTABLE SOLDERING IRON Model SPI
30 Watt—230 Volts
(size 10%in. 61in. when not in use).
Designed on an entirely new principle for
light-weight applications. Highly stable
heat characteristics ensures iong life.
Removable handle permits iron to be
carried safely even while hot. Supplied
combplete with Vynil bag, lead and
plug, Spares available.
Element 4/G6. B & H/6,

18/9 r.ep. 1.,

TUBULAR BAFFLE
EXTENSION SPEAKER
Most adaptable of all speakers.

Mounts vertically, horizontally,
or sits on desk.

ANOTHER MAILPLAN

Top VYalue m
offer . . . 54/6 S

The T.S. 30. Frequency Response; 65-7,000 cps. Impedance
8 ohms. Rated at 1.5 watts. Cabinet, beige leather finish with
contemporary gold baffles. Slze 9% x 3in. diam.

CALNAD MODEL CR-12AE

12in. coaxial HI-FI loudspeaker. This is
the Hi-Fi Speaker you have been waiting
for to fit into your custom-built equipment.
Frequency Response: 30-16,000 cps.
Resonant Frequency: 45 cps.

Capacity: 10 watts, peak 20 watts.
Sensitivity: 102 dB/W.

Voice Coil Impedance: 16 ohms.
Mechanical Cross Over Frequency : 1,800 cps.
‘Potal Flux: 85,000 Maxwell. Rigld Glass
Voice Coil. Diecast Frame.

MAILPLAN OFFER 8 GNS.
P.&P. 75

Miniature Clear Plastic Panel Meters

FOR YOUR HOME BUILT TEST EQUIPMENT

DC MICROAMMETERS Model MR.25 0toS0 A .. 39/8

odel MR.250 0 to 500 uA .. 32/8
DC MILLJAMMUETER Model MR.21 0tolmA .. 27/8
All models Individually Boxed and Fully Guaranteed.
P. & P. 2/6 each. .

*“$” METER MODEL SR. 2P. Standard
‘‘Ham” Signal strength indicator, Call-
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 linear scalc divisions. 35/-

VU METER MODEL VR, 1pP. Cali-
brated and damped in accordance with
standard VU Meter Practice. Upper scale
reads —20 to +3VU. Lower scale 0-100%
modulation. Uses precision carbon film multiplier resistor
and full wave rectifier. 42/6.

SKANTEST—THE L.O.P.T. TESTER

‘ests TV Windings for shorting turns by uniaue pulse method.
This compact Instrument can save you pounds. It detects a
single shorting turn in a line output transformer, deflector coil
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 coils,
and in position three, low impedance coils. One you have
used the Skantest you will regard it as a must in TV Servlcing

Exclusive Mailplan Offer 99/6 T

High resistance Standard type
TWIN HEADPHONES

2,000 ohm Model SF20. Complete with headband.
When placing your
WATCH FOR first order ask for your
name to be entered on
MAILPLAN the. MAILPLA N
EACH MONTH! Special Small Quantity

Bargain Mailing List

13/6

P.&P. 1/

www americanradiohistorv com



www.americanradiohistory.com

436 PRACTICAL  WIRELESS September, 1962

The hew N O M B R EX GIVE YOUR RADIO A PROFESSIONAL FiNISH

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 ke/s to 220 Mc/s

o CHECK
THESE
FEATURES!
COMPACTI AL PLASTIC KNO PUSH-ON

SET O <
Only 64~ z 44 | TYPE SUITARLL FOIY ANY KADIO OR RADIO(:RAJ\L
Diameters: Large 2iin., Small 1iin,

LIST
PORTABLEI 47/48  Three knobs, as illustrated, for direct drive tuning,

Welght 2 Ibs. With AtLractive red CONLre A1SCS ..........corrsensns 78
46148 As above. with cursor dial for slow-moci .......... B8/8
ACCURACY! 49 Tuning scale. diameter 2lin., lustre gilc finish,
Under 2% printed MW and LW stations and wavelengths in
red and blaCK .........oieecciiiiieiieit i 2/8
ECONOMY! Above knobs, with smart gold lustre centres. extra o
T I RS R LT o
v. Battery s Rél)lg CASE I \ud\(,iq AND TOMPOR 1b1ls
IR ase handle brackets, re; D astic, tosu n. flexible
DIRECT handle. 4 BA x fin, AXING ... .ooi iieieianizis pair  2/3
Calibration 51G Brackets as above. but bnllinm, gilt lustre finish pair  2/9
52R Speaker escutcheon grille, red plastic. 5in. x 3in. ..  3/8
52G Grille as above, but attractive gilt lustre finish . 4/6
S.A.E. for 59 Foet for case. black plastic, §in. x jin....... Set of 4 1/-

55G gersgnal set escutcheon. 4in. x 3in. bmllam Kllt
1S,

e Post';nd ns. 36 “1 full technical |54 e
. 1o 1/9
RETA' L ‘7. l o.o o feaflet. 5/ %?r,];)l g Il\“n%ltu;\‘e()osﬂt;llﬁlp‘ 3‘11‘ 23/
gh gain am. -
Screened Lead and Probe /3 extra 38/40 glalr gé Mgtchgegoé‘ir%e;;]and |?uty:n‘lir, Transtormers. -
. ass B output. R XD e
CASH WITH ORDER. REGRET NO C.0.D. H.P. Terms: {gix transistor B:slc coxr!!‘xponcnt.,s( as previously advertised,
NOW IN QUANTITY PRODUCTION Send €2 deposit still available, 56/= Circuit diagrams and manual, 2/6.
ALL ORDERS IN STRICT ROTATION pay balance Tsednd SdA .E. for full llislt cfitra?séqt}gr conlpgnenr,ts b
.. A spatc
Trade and Export Enquiries Invited 20/- per month D hnder &0.in value. Plcase Imolude ggst%%e

Inst ESTUARY HOUSE, CAMPERDOWN TERRACE,
NOMBREX LTD. [;‘.sv.rsl:::,ens‘; EXMOUTH, DEVON.  Phone: 3515.
The SAVOY SUPER-3

3-TRANSISTOR
POCKET RADIO

with miniature loudspeaker

No SOLDERING No DRILLING

BBC - ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft. 19/6. External.
S/D. 26/3.

LT.V. (BAND 3). 3 Ele-
ment loft array. 241 5
Element. 2/8. all
mounting, 3 Element. 33/8
6 Element, 41/3.
COMRBINED B.B.C. +
LT.V. Loft 1+3 Element.,
41/3. 1+6 Element. 48/8

—= Wall mounting, 1+3 Ele-

3 transistors and &
ment. 56/3. 1+5 Element,

63/9. Chimney and mast W ?”” 6// dlodes. Full medium
mounting units also avallable. o ”M Xveve coverage. Size
F.M. (BAND 2). Loft “H", 28/, 3 Ele- q $° x 287 x 1. Full
glenntslt(s)/fst. e Sc’l?a})%rgl 1476, 3’3&;{“:1 instructions provided.

3l when 341
AR 826k &6 B.p. 3j6.  Coaxial cablo. LIOLERRCNCHIES . Battery -
8d. vd. Coaxial plugs, 1/3. Send 6d. Instant Type 47
stampe for illustrated lists. 3" diameter . 516 ea P.&P. 2/- extra
K.V.A. ELECTRONICS (DeptpP.w.) Sfr:w-up Type . Alt parts sold separately
3B, Godstone Road, Kenley, Surrey. 37 diameter o ")lg oa.
o Baesa” o wen |or SAVOY-4
THE AMATEUR RADIO W ” " ose e o with 4 transistors
- ” by and 2 diodes, in 5 stage refiex
HANDBOOK 1962 o g7l | iR 78/-
by R. 8. G. B., new edition. 34/, postage 2/6. " " Postage and packing 11+ Battery 2/3. P. & P. %9 extra.

Radio Engineers’ Pocket Book, new

14" diameter Int. Octal ... wee 10711 ea.
lc\(litltlil?:l:-'d}{o{?’or?g:s::g\hfnual of Transistor |i’ " vee 133 SAVOY ELECTRONICS LTD

(|rcu|ta, 12/8, postage 1/-. 1§ o i5/6 ,, 15 Maiden Lane, strand, London, W.C.2.
urplusRadm(omerslon Manuals, Vols. 147 " B9G PO & L) N (Behind the Auelphi Theatre).
2 and 3, each 24/-, postage 1/- each, |¥ 2074
Bexmner; Guide to Radio, by Camm. | 2%~ 7 M T 7
%6' Il’gs‘fxg d?d Handbook, by Joh: * N eer Postage and packing 373
or. adio an Q0. Y ‘ohansen,
18‘?1.1 pogAtagetll- E f— - ; Complete set including postage and packing, SOUTHERN RADIO
o maeur xnm ation Manual .10,
PR BT omiage b " AT SUPPLY LTD.
Radio Valve Data. by "wlre]ess World”,
8/-, pOst

8 9. I LITTLE NEWPORT STREET
B, Ralle Hananeon by waors ana | (ljyer & Bundull Lid || conoon, wica Ger ees3
" Lgtll‘lk‘JIERszAStL BtOLOIg (3(\)";c2 40 PERRY H"_L LONDON S.E.6 All goods still available

e Newport Street, Lo n, W. * : ;i
(adiopininx Lisle Str:es Tel.: Forest Hill 3415 g3 prewously advertised
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some slight alterations will need
to be carried out to the
rod aerial before fitting, In
the first place it will be found
that there are low impedance
coupling windings over the top
of each of the two coils and
these were removed completely.
if it is desired to use this set
w/ith a car radio aerial in a car
these windings may be left on
and taken in parallel to a
suitable socket for the car
aerial. In the prototype it will
be seen that the medium wave
winding is connected to the
upper two tags with a miniature
60pF trimmer soldered into
position across it, and the long
wave winding is connected to the
lower tags and another 60pF
trimmer positioned in parallel.

Resistors (All $W 109,)
RI 82k

R5  2:2M
R2 33k R6 00k
R3 27k R7 IoM
R4 27k R8 2-7M

Cl  0-04uF I50V cs8
C2 0-04uF 150V c9
C3 100pF mica cio
C4  100pF mica cli
C5 500pF mica Cl2
Cé6 0-0iuF 150V Ci3
C7 0-0iuF 150V Ccl4

type L)
TCI, TC2 60pF miniature
trimmers

YRI 2M log. with D.P. switch

Capacitors (All miniature components)

VCI, vC2 500/500pF 2 gang tuning (Jackson

COMPONENTS LIST

Valves
R? IM vi DK96
RIO 2:2M V2 DF96
RIT 3900

100pF mica Switches
0-01.F 150V
0-04,F 150V
0-04,F 150V

2uF 150V elec
25,.F 15V elec
33pF mica

compression

Two Denco IFT.II I.F. transformers (465kc/s)
Miniature output transformer
Oscillator coil (Weymouth radio type H03)

D.P. switch on VRI
$2 D.P.D.T. slider switch

69V + [-5V battery

Miniature I4-way and 5-way group-boards
Medium and long wave aerial (Repanco FS2)
2%in 3Q) loudspeaker

Miscellaneous:

Valveholders;
bolts; etc.

¥3 DAF9%96
V4 DL96

knobs; battery plug; nuts;

(Continued from page 434)
using 4B.A. countersunk screws
with nuts on the inside to make
it secure. When all the parts
have been fitted to the front
panel it can be completed by

covering with fine mesh
expanded metal, or loud-
speaker  covering  material,

leaving a small aperture for
the miniature  wave-change
switch. If it is intended to fit
dials one can be mounted
under the fixing nut for the
volume control and the other
one for the tuning indicator is
best secured by using contact
adhesive.

Most of the wiring is quite
straightforward and obvious
rom a study of the diagrams.

In order to simplify the wiring

This underchassis view shows the two group-boards clearly.
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Fig. >—The front panel drilling details.

Sufficient length of lead should be left to allow
both these coils to be moved along the
ferrite rod for tuning to the best position.
It should be noted that this aerial coil wire
is Litz and it 1is essential when making
soldered joints that every single ctrand is carefully
cleaned and tinned otherwise performance may be

affected. The ends can be carefully cleaned by
placing on a firm surface and scraping gently with
fine emery cloth, or another method is to heat the
wire ends in a small flame and while still hot,
plunge them into methylated spirit after which the
cnds can be wiped clean and then soldered.

(To be continued)

Power Rectifier Circuits

(Continued from page 397)

resistance of the tranformer winding is often an
appreciable fraction of this value, and added to
this there is already the internal resistance of the
rectifier present. Thus surge limiters of at the most
a few hundred ohms will be needed with a PY81,
however large the smoothing capacitors may be
made. Under the conditions of Fig. 19 where the
smoothing capacitors are only SuF each, no limit-
ing resistor was deemed necessary. It is in fact
good practice not to make the smoothing con-
densers too large in the power supply itself, pro-
viding the additional smoothing internally in each
consumer circuit connected, in the form of a large
series resistor and electrolytic condenser, as shown
in Fig. 27. This provides decoupling and smooth-
ing in one, and avoids unnecessarily large rectifier
surge currents.
Yalues

Good power supply designs use surprisingly
small values for ‘he smoothing capacitors, often
only a few microfarads, especially for the first
capacitor (the “reservoir” condenser) connected
directly to the rectifier. If insufficient smoothing’is
thereby achieved, then electronic stabilisation is
resorted to, which gives far lower internal im-
pedances and far greater smoothing than is
achieved by haphazard increases of smoothing
capacities, and far lower strain is imposed on the
rectifiers. Several such circuit designs have been
published in this magazine.

All circuits using large values of smoothing
~apacitors connected directly to a rectifier are to

be considered basically as compromises in compact
or cheap-to-construct apparatus, where it is not
deemed desirable to waste too much space or
attention on the power supply. Such circuits give
very reasonable performance life if capacities not
exceeding about 32uF are connected direct to the
output of normal valve rectifiers, and not exceeding
about 64uF for metal rectifiers, and not exceeding
about 100uF for silicon power-rectifiers. However,
these figures must be treated as mere, very rough
guides. The higher the reservoir capacity, the
greater the strain on the rectifier, and the more is
its useful life likely to be shortened.

Domestic Equipment

In domestic radio sets and other equipment sub-
ject only to intermittent service with long periods
of rest, the matter is far less critical than for
laboratory apparatus intended for long-period
non-stop experiments. Thus the author is at present
conducting experiments with Geiger-counter moni-
tors for atomic radiation, for which a large quantity
of electronic equipment is in non-stop operation
day and night for weeks on end. If insufficient
attention would have been given to proper design
of power supplies, for example, frequent break-
downs would have been inevitable, whick would
have caused the loss of valuable measurements, as
well as the trouble and expense of such break-
downs. Even for television circuits a highet
measure of care is required for power-supplies
than for simple radio receivers, because higher
voltages and currents are involved, more expensive
equipment is in danger in case of breakdown, anc
the operating hours of television sets in mosi
families are longer than those of radio sets! {ij
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SETTING A NEW STANDARD FOR DISCRIMINATING CONSTRUCTORS
HUNDREDS OF TESTIMONIALS PROVE THE EFFICIENCY OF OUR DESIGNS

THE SUPER SEVEN
EASILY THE BEST

(7 Transistors plus 2 Diodes)

% 2 R.F. STAGES.

% Mullard and Surface Bar-
rier Transistors.

% Coverage of Medium,
Long Waves, Trawler Band

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

% No aerial required except
for use as car radio.

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

% 400 milliwatts output stage.

May be built for £6.9.6

PARTS PRICE LIST AND EASY BUILD PLANS 2/

THE EASY-BUILD-7

MED/LW.

SIZE: 74 x 5% x ljin.
plus 3/6 post, etc.

Case as Super Seven,

Simple construction for beginners. 7 transistors plus 2 diodes.
Performance will amaze you. May be built for ONLY €5.19.6.
P.P. 3/6. Parts price list and building plans 2/-,

NEW TRANSONA-6

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

400 Mw Mullard push-puil
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
Luxembourg loud and
clear, A pleasure to listen
to, FERRITE ROD
AERIAL. Ail parts sold
separately, including pale
blue gleaming polystyrene
case with duo-~diffusion
grilles in red. Uses 9
voit battery. Sockets for
car aerial.

Total building cost £4,19,6 P.P. 3/-. Size 6} x 4} x 1}in,

“*Agreeably surprised with Trawler Band reception. Luxembourg
as loud as local. Your easy build diagram helped a lot . ., my first
attempt.”—H. S., Penzance, Cornwall (poor reception area).

PARTS PRICE LIST AND EASY BUILD PLANS 16,

BEGINNERS POCKET 5

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

Designed round supersensitive g
FERRITE ROD AERIAL and 3in. el
moving coil speaker. Attractive
case in black with speaker grille in
red, On test Home, Light, Radio
Luxembourg and many Continental

L.r;al-r|| 4
1 LT
: w%wﬂ il
% Ltk ) h\\‘\.ﬁ&t ll y
stations were received. A— it

Total cost of all parts £2. I 9.6 P.P. 3/=
EASY BUILD PLANS AND PARTS PRICE LIST 1’6

THE MELODY SIX

% Ferrite road aerial.

% 6 new type transistors
and top quality com-
ponents, Attractive case
in blue and red and
carrying strap  with
gold trim.

% 3in. Speaker.

* MW/Lw.

£3.19.6
P.P. 3/-

Components price list and
plans, 2/-,

BEGINNERS
PUSH-PULL FIVE

(5 Transistors, plus Diode)

% M/C  Speaker, 2iin.
% Ferrite rod aerial.
% Tuning condenser.

% Volume/oscillator con-
trol,

% Case with speaker grille
in red.

% Fully tunable over med/

long waves.

% Simple assembly dia-
grams.

% 250 Milliwatts output

stage.

% Can be built for 59/6 P.P. 3/-, or with 3in. speaker 687s
% PARTS PRICE LIST, etc. 2/-.

~ . o iy

AFTER SALES SERVICE

NAME AND ADDRESS
CAPITAL LETTERS PLEASE

e

iy ol
- Tyl

RADIO EXCHANGE COMPANY

27 HARPUR STREET, BEDFORD

PHONE 2367

(Opposite Co-op)

10 a.m. to 1 p.m, SAT.
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“BUILD-YOURSELF” TRANSISTOR RADIOS

" ”
The finest recelver at present avallable The New “ALBERTA 5" Mk, 11
for home construction. Fully tunable long Now using printed circuit and supplied

and medium wavebands. Uses 7 Mullard iniat, earphones ersonal
Transistors: OC#4, 2 0Cd5's, OCTL, D R . i U
0C81D and 2 OC8!'s, plus Crystal Diode Push-pull,

milliwatts

OAT70.
output. Five 2
66 79 transistors I’y/// £
even and one diode.
25in. MOVINE | = wymm
-

STAR FEATURES kkkk  _mmmimmocmn ferefverod | 33

and long wave. Foi
$mart plastic | \‘y A, o t
el

% 7 Transistor Superhet.

350 Milliwatt output into 4-inch
high flux speaker.

% All components mounted on a single
printed circuit board, size 5§ x 5iin.
in one complete assembly.

% Plastic cabinet, with carrying handle,
size 7 x 10 x 3¢in. in choice of colours:

% Red/Grey, Blue/Grey, all Grey.

¥ Easy to read Dial.

+ External Socket for car aerial.

+% IL.F. frequency 470 K/cs.

Case, 41 x 3} X
14in. overall.
CAN BE Post,
BUILT FOR 59/6 3/6
All components available separately.
Full detalls, circult diagram, 1/6 post free.

THE BETA TWO

A 2-transistor plus 2-diode personal
receiver for home construction. Uses
rinted circuit and ferrite rod aerial.

% Ferrite Rod internal aerfal. An Outstandinz Receiver. Lasky’s ersonal carphone gives ctear reception

% Operates from PP9 or similar battery. g‘l;}‘gﬂ ’Jr‘?;nglech(“sm%g'f)?n‘é%rcgi)gn}(\:lu- for private listenlng. Tunes over full

Full comprehensive data supplied JE f A aker, medium waveband. Uses same cabinet as

* w?th each Fréeceivor. BR etc., and Full Construction Data. our %]be%&a slretieiver. 1llul?t,raktfd above,

o i size 5 x 3} x 1} ins. overall. 1 compo-

i ?Jédﬁf’i}iraf’rgngdfin‘é‘%sse‘r’,'ﬂ,’{y?“’“nd £6-1 9.6 Postage and Packing 4/6 nents available separately. CAN BE

Battery 3/8 (included free with com- BUILT FOR 21/« Postage 2. 6d. extra.

plete parcel). Data and instructions Including personal earphone, cabinet, etc.

* REBUILDING CLEARANCE separately 2/8, refunded if You pur- Circuit diagram and step by step instruc-
s A L E chase the parcel. tions ls. 6d. (Free with parcel).

ot 42 Tottenham Court Rd., W. .| 207 EDGWARE ROAD, LONDON, W.2. | 33 TOTTENHAM COURT ROAD, W.I.

Near Praed St. PADDINGTON 3271/2 o M
LAST SIX WEEKS! O Nearest Stn. Goodge St USEUM 2605
HUNDREDS OF BARGAINS!!| BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W. Edgware Road.

ACKNOWLEDGED TO BE THE BEST
COMPONENT CATALOGUE

A
MUST

for every
radio
enthusiast

NOW
' 66 pages
Over 600

lustrations

Over 5,000

components listed
This is to-day’s most up-to-date, most comprehensive component catalogue

“\ for the radio constructor. experimenter, engineer and Hi-Fi enthusiast.
 aem e s mmn GEN SEs M N SN G Mm vm Eb S S e ey SmS Emu ma

cPOS'B
QUPON
| TODAY Name, .. ..coueecenscosesassassacsnsonnss
| Write

CATALOGUE | Address

on top left
of envelope
PLUS 9d POST Ehclace seassvssssssssesscssacscsscosncsne st

| P.0. 3/3 | Home Radio Ltd. (PW)187 London Rd. Mitcham, Surrey I

J i e o o - -
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Letiers to

the Editor

The Editor does not necessarily agree with the opinions expressed by his correspondents

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

P.C.R. COMMUNICATIONS RECEIVER

IR,—I wonder if any of your readers could

advise me as to what is the correct I.F.

of the P.CR. communications receiver

currently available. Also, 1 would like to know,

the make and type of a suitable BFO coil for use
with half a 6SN7 in this set.

[ would also be very grateful if anyone could
sell or loan me a copy of the original circuit for
the R.F. unit No. 24.—A. WaTT (67 Glenhurst
Avenue, Bexley, Kent).

AMERICAN STATION

IR,—In answer to a query made by Mr. T.
Gerrard in the July issue, regarding an
American station he heard on the 32m band, the
station is one of the American Telephone and
Telegraph Co. radio telephone services. These
stations are not engaged in broadcasting but are
used solely for international communicatio