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DRY ELECTROLYTIC CONDENSERS

These small but high quality electrolytics have proved so popular that the
range has been greatly extended. The use of high-gain etched foil
electrodes keeps size and weight down, making the condensers suitable for
suspension wiring. Conservatively rated; long shelf life ensured; green
plastic insulating sleeving prevents short-circuits.

Capacity \I;’Ve:l; Surge Dimns. in Ins. | Type Pl;lisc(e
gz Yolis ‘ peles Length | Diam. et Each
50 12 15 1§ i1 CESB7B | 2/9
25 50 60 Vi I CEB8DE 3/-

1 350 | 400 | 1% 3 CE86L 2/6

8 350 400 I 13 CE99LE 3/3
16 | 350 400 25 R CESILE 4)-
32 | 350 400 25 s CESOLE 6/~
4 450 | 550 I §2 I CE99PE 3/3

8 450 550 1§ Ik CE9OPE 3/6
16 450 | 550 | 1 If CE92PE 5/-
32 450 | 550 24 1 & CE94PE 7/6

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION : NORTH ACTON - LONDON * W.3 - Telephone : ACOrn 0061

WITHOUT DOUBT—THE FINEST
VALUE IN HIGH FIDELITY!

& Stentvrion
MODEL H.F.1012

® The speaker with the
unique specification

10” Die-cast unit, incorporating 12,000 gauss
magnet. Fitted with the patented cambric
cone and universal impedance speech coil pro-
viding instantaneous matching at 3, 7.5 and 15

: i
e 3

Stentorian High Fidelity Units are regularly specified

A : by the leading designers where the maximum perform-
ohms. Handl'ng capacity, 10 watts. Frequency ance in relation to price is required. The range of
response, 30 c.p.s.-14,000 c.p.s. speakers available is from 24" to 15". Write for

£4 |9 9 illustrated ledflets, or see and hear all Stentorian
Bass resonance, 35 c.p.s. . . products at our London Office, 109 Kingsway, any
including P.T. Saturday between 9 a.m. and |2 noon.

WHITELEY ELECTRICAL RADIO CO. LTD . MANSFIELD - NOTTS
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ﬁf“,' +> Completely up-to-date method of giving instruction in a
wide range of technical subjects specially designed and arranged for
self-study at home under che skilled guidance of our teachers.

7
WE“- e« Experimertal outfits and lesson manuals sent on enrol-
ment rematn the student's property. Tutor allotted to each student
for personal and individual tuition throughout the course.
Radio and 1elevision cpurses. with which specially prepared compon-
ents are supplied. teach the basic electronic circuits (amplifiers,
oscitiators, detectors, etc.) and lead, by easy stages, to the complete
design and servicing of modern radio and T'V receivers.
If you are studying for an examsnation, wanting a new hobby, com-
mencing a2 @reer in industry or running your own part-time business.
these practical courses are ideal and may be yours for moderate cost.
Fill in the coupon to-day for a free Brochure. There is no obligation
whatsoever

The only Home Study
College run by
a world-wide
Industrial
organisation

EMt

TITUTES

PRACTICAL WIRELESS

instructional lesson

3.valve 3-waveband
superhet circuit

Factories
at Hayes,
Enzland

~Purt of His Masters-Voice! Marcouiphone, etc, ete.

665

manuals

SUBJECTS ‘;ﬁ%ww
INCLUDE :— -
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY- ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - DRAUGHTSMANSHIP

ART, ETC. ——
| E.M.IL INSTITUTES, DEPT.32X,

COURSES FROM oA ‘P/mf‘(r[ﬂ
FREE BN
PROSPECTUS /
LONDON, W .4 v/ ‘

i5/- PER MONTH
I— T —

NAME AGE )
| (If under 21) gl}.\%SCK I
| ADDRESS LSS |

i lam interested in the following subject(s) with without equip-[
ment ,

' DEC. 57 (We shall not worry you with personal v sits) ,é_g;l

www americanradiohistorv.com
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!

R.S.C. BATTEARY CHARGING EQUIPMENT

ASSEMBLED €33 SRY (HARGER K ASSEVMBLED

fiv,lamp.. 199 the of Mains Tra CHARGETIC

Hv.or 12y 29, F Bridege. Metal Bty nro 12N
8. 2amp:. 299 r. well ventilated steel 2 umps.

Gyv.orl2 389 Fuses,  mse - holders, Fltied Ammetey
6v.orl2 \ * amps. 39 iommets. panels and circuit, atd~eclector
Ahove ready for use. Carr. 3 6. With Carr. 29 P‘\'“ . o L plug tor 6 v or
mains and output leads. PR 12 1. Louvred
FIERS fiv.or 12v. jamp. .22 ﬁ‘m‘-m' case, fin-
fiv. 2amps. 259 Iihed mitiictive
pes ANV, 610 0r12 Y. Y amp 31 6 hamnuoer blue.
fa, HaW,. 290 gv.orl2v. damps, 538 Readv for use.

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

Assembled 6 v.
or 12 v. 4 amps.

Fitted Ammeter and
variable charge rate
selectar, Also selec-
tor plug for 6 v. oy
12 v. charging. Lou-
vred steel case with
stoved blue hammer

. - L With mains finishb. .

9 BATYERY (ll\R( ER KIT gd output 1~l‘u<edmld 75/
3 9 Consiting  of  F.W,  Bridge lead-, Double ready for use with
8 Rectifier, £12 v, 5 a. Mains [Puscd. matns and  Outpus

612 v. 10 a, 25:9 250 vl 150 mA, 99 ‘Trans., 0:0-15 V. 6 a, nuf put and . Onty 47/9 teads carr ey
612 v. 152, 359 250 v. 250 mA. 11 9 Ammeter, 49 9. Post 3 -, Car. 3o, vads., P
FULLY EX-GOVE,  SMOOTIHNG CHUOKES
R.S.C. MA'-NS TRANSFORMERS (Gl'.\RA TEED 300 m 0 I 200 ohms ... o 18.9
Interteaved and Impregnated,  Prine ELIMINATOR TRA.\'.\'I"()I!.\ IRS {"3 Q; 10"“5‘1’&;13;;;15 i ﬁg
aries 200-230-250 V. 50 ¢v n, e e s S ZON oI 159 | 150 mAI6-10H 150 ohmi Trop. 89
TOPF SHROUDED nlmr THROUGH 90 v 15 mA.'4-0- v.'500 mA. 1] 1120 mz: ll,uﬂulx(f)o(l)’l;nnéb 9!{
250-0-260 v. 20 mA, 6 CIARGER TRANSFORMERS 80 .10 11150 obms . 1
350-0-350 v. RO m1 A, 6. Al h 900-230-250 ]

t . 50 ¢ = Primavies |
0915 v, 13 2. 11.9; 0915 v. 3 a, 16
0-3-5-0-17 v. 3 4, 179; 0-9-15 v, 5 a, 19

0-9-15 v. 6 a. 23
350-0-350 v, l()Um-\. -!\' 4a C r' st Ay N o I
0-4-5 v 23 SMOOTHING CHOKESN
350-0-350 v, IQOmA 6.3V, 4 2,5 Sv.3a. 299 250 mA, 5 H 100 ohms ... . 128
150 mA, 7-10 H 250 ohms . 118
- — — R égo mAA. ‘1]03 r;sozoolohms .. 88
3 R . . mA, 1 ohms ... .. .
FULLY SHROUDED UPRIGHT wm‘\._goligoour:mz . 45151’
200250 v. 60 mA, B3 v. 24, 5. 24, BT CT TIA NSPOR MERS
Midget Battery Pentode 66:1 for
et .. .38
small Pentodle. 500001030 38
Small Pentode 7 8,002 to3¢Q 39
Standard Penmdes.mon t0o3Q 49
0300 v 130 MA, 6.3 s ?ou(lxr)x(?mgi l;enmdo 78,0000 to3Q ;lg
e 2 Q@ to
for Muliard | 0, A‘“p“.““ Push-Pull 10-12 watts 696 10 3¢ v
150 mA. 6.3 v. 4 150 159
AN N m\n Palt 1012 w cts {6 mat: n w.
2a,5\. 30 t0 3-5-8 or 150 . 169
4"'-0 425 V. P
63v.4a C. Paah P 1538 wacte 616 1765 1 39
us ull 13- v\aL 3, 66, K66 .. 2
William=on An Push-1'ull 20 watts, sectionally
__ - wound KL6. KT66. ete., todor 152 479

\l \I\\ THAN!
Manufacturer: plus, Primaries
v, 50 0.5, 250-0-250 v, 30 m
])mp IhIO\l"’h type, 11 9.
A3 v. 4 a CT. 63 v, Ia,
shmudod 22 9 Postage 2,9 on either vae.

FILAME EMERS

Al with m -250

.9
h}\ 6o,

AND ll(l( KLE

m

Dubﬂlm' nall

mid.

KIT, Input 200-250 v. A,
Output 12 1. 40 mA, Fully smoothed an(l 0000 mssa Z};ﬁ:&[dfgﬂe\é. 3 %\ Q,’,‘ﬂ,‘{‘éi
recuﬂtd\\mvl\’m‘hm"vz" accumulator house Rectifiers 250 v. 250 mA. 7 9.
Price with Jouvred metal case and cirouit, CO-AXIAL CABLE. 75 ohm, iin.

29,6, or ready lov use, 8 9 extrd.

8. vd. Twin-Screened Feeder 114d. vd.

R.S.C.BATTERY TO MAINS CONVERSION UNITS

Type BML. An all-dry AT e Type BM2. 5ize 8 x 51 x
balterv eliminator. 24t h\mx‘ll:‘s 190" v
Size 51 x 4t x 2in. o0 v, and 50 v., 40 mA]
approx. Completely
replac ex batteries sup-
plying 1.4 v. and % v,
where A.C, maing .’X)O-

and 2 v. 0.1 a m 1 dn]p
<Y

por |.I|i|l‘

connected
hm(l‘r nf h
receivers  requird mains ro.:upply
1.4 v. and 80 v. Voo 5T ce s,

low
consumption types.
complete kit wilh diagram-.
ready to use. 46.8.

i s latest BLEFOR .
includes  1a T Ry IRECH
VIS normally u\ln"‘ 2 v an nmumtm'
Complete Kit of pares \nth diagrams and

instructions, 49 9, v ready for use, 59,6

399, or

JUNCTION TIRANS 'ORS, Red Spov | ENTENSION
Audio Typr only 7 6 each. R.IP. T'yvpe 17 6. SPEAKERS
{'G)I,l ME CONTROLS with long o, : Ready for usc in
diam.) spindle, all vatues Jess switeh, | walnuu vencered
29: wirh S. P, switch, 38 with D.PL cabinet.|
switch, 4 6. gin. 23 <1
R, I 8in. 2-3 ohm=s, 1359
MINTATUL 28 v. D.C.or Very limited number.
A.C. madv‘ hy anada, ¢
: i 1. long, lin.
Bland Nt'\\ 98 \Il TAL BLOCK (IPALER)
ﬂl-.:\l)l‘llﬂ.\l:i. Brand new. Low re- i 0 "‘ g: 4 mid, 1,000 v.., 4/9;
sistance, 7.8 pr. High Resistance, 15,9 pr. & mid. .M) v 49 10 mfd. 50 v, 39

THE SKYFOUR TLH.F. REC R,
A destgn of 2 a-walvp Long and ‘\dedjum
wave Z30-250 v. A.C. Mains receiver with
selenium re(‘tliwr. It consists
variable Mu high-gain H.F. stage followed
by a low distortion anode bend detector,
Power pentode output used. Valve
Hne-up helngﬁh? SPhl th(‘ Selectivity
and quality are well up to standard,
and simplicity of onstruction is a special
feature. Point-to-point wiring diagrams,
instructions and parts lists. 1 9. This re-
ceiver can be built for & maximum ot
£4 19.6, including attractive Brown
or Cream Bakelite or WRInuL veneered
wood (‘ﬁ.hlnel. 12x 61

YUBY

UP STE OWN TRANS

10-0- 100»20021) 240 v, to 5-0-75-115-13%

or REVERSE. 80-100 watts. only 11 9

plus 29 post. 10-0-100-200-220-240 v. to

9-0- 1}0 122-136-148 ¥, or RF\/FRSF 200
Both 50 r.

SOV, MA F(
Trimary 0-110-120- 200-210- "20 230-240-260
70 3 secs. 275-0-275 v. 100 mA, 6.3

5 a. Govt. rating, 18 9. }ollowln"
V\&!’.h 2'50 -50 V.

primaries, $00-0-100
\.‘1199 E}UOZX!)\.
2 119126+,

PmLB...'. 2 'J Jon any type.
S, size 14-10-8in. high.
black crackle iinished,
IDEAL FOR BATTERY,
INSTRUMENT _CASE,

EX-GOVE, ¢\
Well ventilated,
undrilled cover.
CHARGER OR
OR_COVER COULD BE USED FOR
A\lPl JFIER. Only 9.9. plus 2 9 postage.

ze 8% x 13! x 6} ins. with undrilled
well ventilated cover, finished in stoved
arey enamel. Suitable for charger or

i_u:‘tm[nverlt case, f,' 8. plus 279_1)0.%.

T NEW)
79 59 EF80 79
] 79 ERIL 49
89 68 pris 49
89 89 g0
59 19 kL3239
99 79 ELI1 59
B i o
] EZWO 69
8 99 L8t 106
9. g9 SP6L 29
9. 49 W7 89

NTlcurrent production)

Iuhular Types Can Types

uE 450 v, .., 16 mid. 350 v, 1 11
#mtd, 500 v, 16 mid, 500 v, 29
6P 350 v. ... 1suk 450 v, ... 29

16uF 450 v, ... POBF W0V, L. 2 11
]huF 500 v, ... i .49
H2uF 350 v, .. .49
'1u1-‘25\' .29

SuF 12ve .. 311

50 mfd 25 v ... 4.11
S0pE 50 v, L 49
d. 12 v, 0 .9

1% nitd. 25 1. 49

1.500 mfd, 6 v, v. 79

3,000 mtd. 6 v, |

6,000 mid. 6 V. ) ! ... 619

Many others in stock,

wwWw americanradiohistorv com
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER R.S.C. 30 WATT ULTRA LINEAR

Hl'n I~1dehtv Push-Pull Amplifier with

* Barlt-in Tone Control. Pre-amp
stages, High sensitivity. Includes &
wval (807 outputs: High QualiLy

sectionally wound output transformer,
lly deslgned for Ulira. Linear
()')2 ation, and reliable small condensers
ol current manufacture. INDIVIDUAL
(,u‘i'[‘ROLS F‘OR BASS AND TREBLE

s Litt and  Cut.”’ Frequency response

3d4b.. 30-30,000 ¢ cs. Six negative feed-
back loops. Hum level 71 db. down.
ONLY 70 millivolts INPUT required
tor FULL OUTPUT. Suitahle for use
with all makes and types of
s and_ practically all microphone
muarablel with the very hest desligns.
P N

M S su
GUITARS, ete. L9}
with plug provides 300 v. 20 mA. and [
1.5 4, For supply of a RADIO
\ swe approx. 12-9-nin. F
-250 v. 50 c’cs. Qutputs 101 3
ra. Kit is complete to

. (a\t nut. Chassis is fully punched. Full
instruetions and point-to-point wiring
ciagrams supplied. Unapproachable value
at £715- or factory built 45 - extra.
Carriage 10,-,
It required louvred metal cover with 2

HIGH-FIDELITY AMPLIFIER A10

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare eaually with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency response 3 db.
30-30,000 c cs. A speclally designed
sectionally wound uitra linear curput
transformer is used with 807 output
va)\'eb . All components are chosen for
relia Six valves are used. EF36.
jol F‘Bb FCC83 807. 807, GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required tor full outnut
is only 12 mllllvolcs S0 that ANY KIND

carrying handle< can be suppiied for

18 9. ‘i’\ddmonal input ;lockpt wh[l}rlraswi FAR.
te Vol. control so that two eren

flill:mts bluch as é‘-f;lm and - Mike ’ :“ ete. F‘orctandaxdorlong play g reeords.

Tape and Radio can be mixed, can be ;:l'l‘”ll l“':(h\l)ll( ¥1 L.T

provided for 13 - extra. Guaranteed 12 OF & )
ths.

OI((- \\ (-U

R
An texluia input with hassumated vol.
control is provided so that two separate
.noasazexgr?}‘ec}"t:len y‘:?é’#fnmogg; inputs such as Gram and * Mike ~ can be
ments 23 4. mixed. Amplifier operates on 200-250 v.
50 ccs. A.C. Mains and has outputs for

COLLARO R34 3-S D AUTO-
CHANGERS  with  Studio  Pick-up.
brand new. For 110 v. 50 c.p.s. A.C.
mains. Price with 110 v. to 200-250 v. Auto
i'rans. only 7 Gns, Carr. 56.

LARO RCQB7 A-SPERED AUTO-
ANGERS with high fidelity Studio
:k-up.  Latest model. Brand new.
LOllE‘d For 200-250 v. 50 c.p.s. A.C.
price £8'19 8.~ carr. 56.

Deposit 3 gu~, and 6
mnnnhlv paymentsof 21'6 or wirthanother
creclt, purchase same depo:it and Y
monthly pavments 14'8.

1.G3 M1 RE 2-3 W\ GRANM
AMPLIFIER. For use with above or any
other ¢ingle or auto-change units. Out-
put for 2-3 ohm speaker. For 200-250 v
50 ¢.7.5. A.C. meins. Overall size 6 x 4} x
21tn. Controls: Vol.and Tone with swiuh
Guaranteed 12 months. Only 499.

FORTABLE CARI <. Exceptionalty

atcractive appearance. Size inziie 174 ¥

123 x 8! in. Will take above ampilfier

and any modern 3 or 4 speed auto-changer
! 59 6. Carr.46.

sU R l RUN Designofa
high quality Radio Tuner Unit cspecially
su!t‘..blP for use with any of our Ampli-
51, Delayed A.V.C. emploved. The
\& Ch. Sw. incorporates Gram position.
Controls are Tuning. W.Ch. and Vol. Only
230 v. 15 mA. H'T.and L.T. ol 6.3 v. 1 amp.
rveguired from amplmex. Size of unit ap-
prox. 8-6-7Tin. high. Simple alignmeant pro-
cedure. Point-to-point wiring diagrams,
in-truction and priced parts list with
illustration, 2'6. Total building cost,
£1 15 -. For descripti flet send $.A.E
LINE \I( |45 AINIA
QuUA AMPLIFY . 5uxtable for
Usie wah Collam B.S.R. or anv other
record-ptaying unit, and most micro-
phones. Negative feed-back 12 db.
Separate Bass and Treble Controls. For
A C. mains input ol 200-250 v. 50 ¢ es.
(ntput for 2 3 ohm speaker. Three minia-
ture Mlullard valves used. Size of unit
anly 6-5-5%in. high. Output for 2-3
speaker, |Guaranteed for 12 months. v
£5 19 8. Send S.A.E. forillustrated leafiet.
Cradit Terms. Deposit 22 8 and > moathly
;,o.vnwnts ol 2218,

(. LN/ AMIELI F
"m)-..JO 2.10 v. 50 ccs. A.C. mains, Valve
line-up ECC83. ECC83. EL8}. kL84, EZ81
roiniature Mullard. The unid has self-con-
tained Pre-amplifier Tone Control stages
and separate Bass and Treble Controls.
Inderendent ‘ Mike ' and Gram input
sockets are provided, Size is only 9-7-6in.
Qutput Matchings for and 13 ohm
speakers. Oniy 12 :or Deposit
26 9 pius 10 - carr. and % monthiy pay-
ments of 26/8. Send S.A.E. for leafiet.

- MicC PHONES
;L‘J'L’l.f.~l{k Rl ‘in :Lo‘(-lI: '“I,(Ie;:l“zaq; 3 alzd 15 Olr':n'; s];l)eakers B %(1mplete kit of
ices or 5s P 8 i it parts wit ully punche
Kgﬁﬁfﬁé}' H.P. terms If supplied with chassis and point-to-point O
- wiring diagrams and in- GNS
R.S.C. 4-5 WATT A5 structions.  If required *

cover as for A8 can be

HIGH-GAIN AMPLIFIER supplied for 18 9. The Carr. 10 -
A highly-sen- amplifier can be supplied. factory built
sitive 4nvalve with 12 months’ guarantee. for £12 19'6.
analily amp- TERMS : DEPOSIT 35 8 and 9 monthly
lifier for payments of 28 11.

the home, AT
small club, .~20- 1;‘0';,\,,',5.0er h
ete,  Onty 50 Itd 0! work. Only
millivolts in- K1 All 2-3 ohms.
pul ,ll‘ e 17 9. 6‘1n Goodmans. 17 9.
"ru N or gin. Rola. 19'9. 10in. Goodmans. 27 9.
N 10 x sin. Elliptical Goudmarh 27'9. 12m.
< q :"l Plessev, 20 11. 10in. W.B. - Stentorian '
suitable 3 or 15 ohms tvpe HFI1012 10 watts, hi-
fidelity type. Recommended for use with
our A8 Amplifier. £4'10'9. 12in. Plessey
3 ohms 10 watts. (12.000 lines). 59 6.

bin.

Separate Bass

provided, These El\l' full Jong- DI'\\IIIK I'I‘I‘ 12i
record equalisation. Hum devel s 15 « n M. \|\' [
neghigible being 71 db. down, 15 db, wlth bum in tweeter(completelv separate

of negative feedback is used. 1T, of elliptical speaker with choke. conden-

it LT, of 6.3 v, 5 n. sers, ete.). providing extraordinarily
upply of a Radio realistic reproduction when usged with
Deck pre-nmpli- our AB or similar amptifier. Rated 10
watts. Price complete. only £5 17

fol'l-..\l\l‘.llil.\ 2-3 ohms, 8in. R..\.

i
is complete in ey m y detail and inelt
futly punehed chiassis (With basept
with Blue bammer (inish and poir
1o-point  wir diagrams and

2-3 ohms. Suitable

1
for use wit Ad or AT amplitiers,
Elac 7 x 4in. (‘llmmoal 19 9. Celestion

structions, Exceplional yalue  at 6lin. with high fux density magnet,
only £4 15-, or as A re?;h I'ml' 19 9. 12in. Plessey. 29 11.

phus 3'6 carv.; or Depost — =TT

onthiy payments of 226 R.S.C. 3-4 WATT A7

- HIGH-GAIN AMPLIFIER
QUALITTY . For 230-250 v. 50 ¢ ¢~ Ma inpat.
SR, For Tape Decks | Appearance and Specitication, with

A TAL TG
DECK AMPLIF

with High or Low [mpe- .. exception of oniput attage. as A5,
dance P:l‘a\'hack andl ],“g\e :“_:‘:‘,J{'{ | Complete Kitlwith ms, £3 15 -,
Head:l st'x(‘h ) | Assembled 2206 extra, Car . 3 6. 6.
Travox, Aspden. Collam ] GNS. a— R

Brennell etc. For -

Mains 230-250 v. 50 CC\ Canlage 7'6.
Positive compensated identification for
recording level by Magic Eye. Recording
facilities for 15, T4 or 3iin. per sec. Auto-
matic equalisation at the turn of a knob.
fLincar freqguency response of 3 db..
50-11.000 ¢ ¢ Negative feed-back egual-
jsation. Minimum microphony and hum.
High output with completely effective
erasure and dlél.!,nltlﬂnle\\ repm;iuvnon
v is 13 millivolts so that any
stal microphone is suitable. AM/FM RADIOGRAM CHASSIS.
volts output required from HIGIU QUALITY 6-8 W _\II U sit-

Recording head. Provision is made fut LULL ov el

leeding a P.A. amplifier. For 200-250 v. Mains. Long wave. Medium.
Illustrated leafler 6d. Sp(‘(xal price can ¥.M. and Gram. Complete with 8 B.V A,
be quoted for Amplifier and a Deck. valves. Guaranteed 12 months.  Only
When ordering please state make ot 22 €(iNN. Or Deposit £2 12 - and 0

Deck to be used. . monthly payments of £2 12 -.

Terms : C.W.0. or C.0.D. NO C.0.D. uader £1. Post 1'9 extra under £2: £2 9 extra wnder £3.
All goods supplied subject to ter.ns and Zuarantee as detailed in current catalogue.

Open 9 to 5.30  Sats. uatil 1 p.m. Catalozue 84, Trade List 5d. S.A.E. with all eaguiries

RADIO SUPPLY CO. 32,THE(|E§§DE)LI§T,D'LEEDS,2’
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COMMAND RECEIVERS

1.5-3 mjcs fully valved.
p. & p. 3/6.

No. 38
WALKIE

Covering 7.4-9 mc/s.

Brand New only 65/-,

TRANSMITTER RECEIVER

TALKIE. Ra

nge approx. 5 nules.

Absolutely complete, with

junction box, headphones, microphones, web-
bing, haversack. Brand New only 66,-, carr. 7,6.
62A INDICATOR UNIT. Complete with
VCR97 with mu-metal screen. 12 EF50, 4 SP6I,
3 EA50, 2 EB34. Plus
Cond., Resistors, Double deck chassis and crystal.
Complete, as new, 70/-, carr. 7/6.

ORIGINAL ARS8

FORMERS. Input 110 v

pots., switches, H.V.

MAINS TRANS-

.—240 v. Output 345-

0-345 at 150 mA. 5v. at 2 amps. and 6.4 v. at 4.5
amps. Fully shrouded Size 5}in. x 4in. x 4]in.
Brand new, 50/-, 3/

BENDIX RECEIVER MN 26.C. Covering
150-1,500 Kc¢/s in 3 bands.
6J5, | 6F6, | 6L7. Complete with
switching motor and dynamotor. This superb
unit has been modified for 12 v. operation.
Oniy 80/-, carr. 8/6.
INDICATOR UNIT SLC NO. 5. Ideal
for conversion into an Oscilloscope using a

2 6N7, 2

139A or ARC 10 tube.

I VR&6, various resistors,

Size Ilin.

x 6in. x 3in.

Valves used : 5 6K7,

Unit consists of 2 VR65,

condensers and pots.
Brand new, complete

with modification circuit, 20/, p.p. 4/-.
HIGH RESISTANCE HEADPHONES.—
Type Mk. IV 4,000 ohms, brand new, 1I/- each,

2/-.

p-p.
RI109 RECEIVERS. 8
3 AR8’s covering 1.8-8.5 mc/s on two frequency
bands. Contains 6 v. Vibrator Pack and built-in
lin. Goodman speaker,
battery, consumption |! amps. Housed in metal
12 x llin. Designed for Mobile or

case |3 x

Ground station.

valves 5 APRI2’s,

operates from 6v.

Operates with any normal

acrial. Complete and tested, including circuit.
Very good condition. On
VIBRATOR PACK.—6 v. input, 230 v. output
at 100 mA., complete 4 pin vibrator, OZ4 rectifier.
Fully smoothed, 25/6 each, p.p. 2/6.

WIRELESS SET No. 19,

ly 80/-. Carriage 7/é.

Mik. I, Two trans-

mitter-receivers and an intercom. amplifier in

one case.

cw. ‘B’

‘A’ set cover
set 240 mc/s.

with 15 valves, and 500

tumng meter.

s 2-8 mc/s. R.T. and
R.T. only. Complete
microamp check and

Only 70/-, plus 10/- carr.

AMERICAN ROTARY CONVERTER.—
With detachable cooling fan 12 v. input, 250 v.
output at 90 mA. Completely suppressed, 19/,

4/-.

WESTINGHOUSE PENCIL RECTIFIER.—
Type J.50. Output 500 v. at 5 mA. 5/- post paid.
R.F. UNITS.—R.F. 25, 40-50 mc/s, 8/6 each.
R.F.26, 50-65 mc/s, 25/- each. All valved. Postage
3/6 on each.

elda Radio,

(Dept. “P’’) 32A, Coptic Street, London,

w.C.l.

Phone :

MUSeum 9607.

PO OOV OOOOOOOOOOOOOOOPOOUO OOV OOOOOOUO VU

s
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NI RIS SR P\

Let.C.S. Train YOU!

® COURSES O_ﬁl —
RADIO and TELEVISION
SERVICING - ELECTRCNICS
© EXAMINATION COURSES FOR i—

P.M.G.’s CERT'.F'CATE (ﬂarine Radio Operatars)
C. & G. RADIO AMATEURS' EXAM.

(Amateurs’ Transmitting Licence)
C. & G. RADIO SERVICING CERTIFICATE (RTEB)
BRITISH INSTITUTE GF RADIO ENGRS, etz

Whether you pian to have your own business, to
become an electronics engineer or to take up a carear
in industry, an I.C.S. Course will help you to success.
You learn at home in your own time, under expert
tuition. Moderate fees include al! books.

® LEARN-AS-YOU-BUILD
Practical Radio Course
A basic course in radio, electronic and electrical
theory backed by thorough practical trairing. You
build a T.R.F. and a 5-valve superhet radio receiver,

signal generator and multi-tester.
Other Learn.as-you-Build radio courses are available

MULTI-TESTER
(sensitivity
1,000 ohms per volt)

@ POST THIS COUPON TODAY for FREE book on
careers in Radio, etc., and fufl details of 1.C.S. Courses.

. INTERNATIONAL CORRESPONDENCE .
SCHOOLS

.
.

' Dept. ITOH, International Buildings, Kingsway, London, :
] W.C.2. .
- :
! Name.. rerererereneerenereneses ABCLiciiisrraneane ]
. (Block Letters plﬂase) g
. u
b AQAr eSS uerrererueseerserersressestistastentestasesneesteresneeserassane a0 :
: !
.

: ............................................ 5
H OCCUPAtION...cieiieeiireieuniiiieiseeernienes vee 12,57 ‘

INTERNATIONAL
CORRESPONDENCE SCHOOLS
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THE “‘WEYRAD” SIGNAL GENERATOR

AN INSTRUMENT OF . HIGH
ACCURACY AT LOW COST

® Coverage 100 Kc/s-70 Mc/s (on fundamentals).

| @ Accuracy better than 2% on all ranges.

' @ Large, clearly calibrated scale.

: ® Modulated or C.W. output.

| @500 ¢/s A.F. source.

¢ @S.G.M.I—A.C. mains operation. Double wound,

i varnish-impregnated transformer, tapped 210/225,250
+ volts.
. @ S.G.B.I—All dry battery operated.
’ ® All components are by well-known manufacturers
i 4 ensuring maximum reliability.
:E /; @ Both types in quantity production.

/7 @ lllustrated leaflet available, price 2d.

j
WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET

% Audiophiles all over the world arc

Au Dlo PH I I_E s demanding Mullard audio valves

for their high quality sound equip-

ment. And who can blame them

when they know that the Mullard World Series of Audio

Valves is the finest in the world. Fill in the coupon below
for free data on Mullard World Series Audio Valves.

% Audiophile — Enthusiast for high quality sound reproduc-
tion who ts satisfied with nothing but the best.

This popular book is available now from
most dealers, price 3 6d. It contains
designs and full constructional details of
the new Mullard EL34 High Quality 20

" Watt Amplifier,a Mullard Band IT F.M.
Tuner, pre-amplifiers for the Mullard
EL34 Amplifier and for the popular
Mullard 5 Valve 1o Watt Amplifier,
together with other useful technical
information.

Mullard
To Mullard Ltd., Publicity Division

Please send me, free of charge, leaflets on the

WORLD SERIES gzulgfrdfq{zu’sgmqu AéydiodV’glves,fnd
AU DI O VALV ES “‘:I:’I’.; 0 w®$n uaiiy soun eproduc-
r®1 NAME i e sesss e
Muliard
N ADDRESS...........

Mullard Ltd., Publicity Division,
Mullard House, Torrington Place, | - - oo oo
London, W.C.1.

AVM 349
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OUR 19/6 COLUMN

THE SKYSEARCHER

This is a 2-valve plus-metal receiver
set useful as an educational set for be-
ginners, also makes a fine second set
for the bedroom. workshop, etc. All
parts, less cabinct, chassis and
speaker. 19/8. Post and ins. 2/6. Data
free with partsoravailable separately

3-valve baitery version also
a\ allable at the same price,

ALL-MAINS AMPLIFIER

Powerful three-valve Mains amplifier
ideal for dances, parties, etc. Com-
plete less chassis, cabinet and speaker
tavailable if required)—data 1/6 (free
with parts). Price 19/6. plus 2/6 post
and insurance.

CHIMELT @)

N

2
= — Itisahalllight, as well
= ~. as a double chime and
A INN"  vou can make it in a

couple of evenings for

tions, post 2'-—data
available separately
price 2/-.

Simplex Transistor Kit

-~ ————— MaKkes ideal bedroom
radio, uses one tran-
sistor and one crystal
diode. Complete less
= icase 198, case §/-
=% extra, post and ins. l,G

A.C./D.C. Multimeter Kit

Measures A.C./D.C.
volts and ohms. All

the essential ry@ -.

i

including 2in.

moving  coil
meter, se-
lected resist-
ors, wire tor
shunts, range
selector
switches, cali-
brated  scale
and full in-

structlons, price 196 plus 19 post
and insurance.

BAND NI CONVERTER

Suitable London. Midlands, North.
Scotland, etc. All the partsincluding
2 valves, coils, fine tuner, contrast
control, condensers, and resistors,
(Melal case available as an extra.)

Price only 19/8. plus 26 post and
insurance. Data frce with parts or
available separatcly 1 6.

EE&EEEEEBEEEEEEEEEEEEEEE%EEEE%EEEEN&EEREEEEBEEEBNREEEEMEB%ENEEERNNEREEEEEBENEEEEEE%EEEEEQEE%E

the total cost of only |
19 6. including instruc- |

THE EASIER TO BUILD T.V.

Undoubtedly the most up-to-date televisor for the
home constructor. You can Luild it in an evening
and the set when finjshed will be equal to a factory-
made equivalent. \What othtr constructor T.V. has
all these features?

Made up units if required.

All miniature valves.

Meral rectifier,

Turret tuner.

12-rhannel circuitry.

Multi-vibrator timebases.

Ferruxcube, E.H.T. and scan coils.

3438 Mc/s LF. .
Suitable for any modern 12, 14 or 17in. tube.

The building cost (less tube) is only £29.10.0. plus 10/-
carriage and insurance. All parts guaranteed 12
months. Full information and data, price 3 6.

* ot 2

sk e b b B

TAPE DECK SNIiP

TAPE DECK~—Made by the famous Truvox
Company. This contains exactly the same essen-
tials as the current model. Only the st¥ling is
different. Italsotakes the stereophonic head.:

Specification : 3 B.T.H. shaded pole motors with
silent triction drive eliminating Wow and flutter.
Push-button controls, electrically and mechanic-
ally wterlocked. Patented-electric type bush-
button controlled brake. Tape loading on the
drop-in principle, accommeodation for reels of 7in.
diameter. Tracking sense to British and Ameri-
can standards. Playing times: up to 3 hours
with L.P. tape or 2 hours with L.P. tabe or 2 hours
with Standard tapes. Two tracks side by side with
safety gap. Positive Azimuth adjustment of
Record; Player head. High Impedance Heads. Over-
all size 144in. x 12{in. x 5in. approx. 120 only of
these fine decks ofiered at non- repeatable price of

£17/10-or £3 10'- down and eight monthly pay-
ments of £3. Non-callers add 10/- carriage and
) insurance.

"
147 T.U. CABINET **

1in. T.V. cabinet of the iatest '§ e 1

styling made for one of our i0g r ]

maost  famous  firms—beauti- I, /- ',\

fully vencered and polished— , '

limited quantity—19.6 each.
Carriage and packing 3.G extra.

LAST FEW

HIGH FIDELITY
AMPLIFIER

. 3 valve 4 watt with
.. frequency response
better than 40-15,000
C.P.S. Contro! Panel
size 8 x 2}in. comes
fixed to chassis but is
intended tor inde-
Separate bass and treble

mounting.
controly giving fullest variation of cut and lift.
Separate switch, absolutely no mains hum. Re-
markable value at £4,19'6.

pendent

www americanradiohistorv.com

W.D. CIRCUIT DETAILS

Diagrams and other information
extracted from official manuals. All
1 6 per copy, 12for 15/-.

American Service

Sheets R.109
Al 78 receiver
BC.348 76 receiver
BC.312 R28/ARCS
R.I03A R1116/A
BC.342 RA-1B
RA-1B ARS88D
R-208 AN/APA-1
R-1155 78

~1121A 76
R- llJZA/R 1481 R.T.18
R-1147 CAY-46-AAMN-
R-1224A RADAR
R-1082 A.S.B.-3
R-1355 Indicator 62A
B.C.1206-A/B Indicator A.S.B.3
B-455-A (or-B) Indicator 62
B-454-A (or -B) Indicator 6K
B-453-A (or -B) R.F unit 24
Transmitter T115¢4 R.F. unit 26
Fifty-eight walkie R.F.umit25

talkie R.F. unit 27
Frequency meter Wireless setNo.19
B.C.221 Demobbed valves

MINIATURE CGCMP.NENTS
for transistor sets, deai aids, etc.
Made by Fortiphone and other famous

Intervalve transformer, N22 10/-
Intervalve transformer, N23 ... 10/-
Push pull input u'ansformcr

A203 .. 15/6
Push pull output tr&nsfoxmt,r‘ 50
Larphone Type L7250 olm 18/-
Plastic eartip 2/9

Tinsel ex and Plug for 'drphonc 5~

Slide switch ref. SW5 4/-
Pots with switch t meg ... R
Very smull resistors,  many &t

va, o,
Very qmall condenscrb, prioes

from gd,
Tinsel leads without, piugs 6d.
Deaf kald cases with clip for o
Plastlc box with1id 4} x 3% 12in.  2:8

SERVICE DATA

100 service sheets, covering British
receivers which have been sold in-blg
quantities and which every service
engineer is ultimately bound to meet.
The following makers are included :
Aerodyne, Alba, Bush, Cossor, Ekco,
Ever~Rcady Ferguson, Ferranti,

G.E.C., .M.V., Kolster Brandes,
Lissen, McMichael, Marconi, Mullard,
Mux‘phy Philco, Philips, Pye, Ultra,
Undoubtedly a mine of information
invaluable to all who earn their
living from radio servicing. Price £1
for the complete folder.

INSERT MIGCRCPHONE

Ref. No. Mic 253-A, a really beauti-
tully made magnetic mike of little
([)vel' lin. in diameter.
ree,

Price 3/6, post

METER MOTORS

‘These are very
small A.C. mains
operated motors
which have
many abplica-
tions for driv-
inzg toys or
other light loads. All are in good con-
dition. but not new, having been
stripped from electric light meters,
Final speed of approx. 1 rev. per hour.
Price 8/6 each, Postand insurance 2/-.
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DON'T BE CAUGHT LIKE THIS]

CAR STARTER CHARGER KIT

All parts to build 6 and 12-volt

charger which can be connected to a
ar battery and will enable the

car to be started instantly. Kit

comprising the (oilowing.

Mains transformer 22'8

5-amprectifier....... 176

Regulator Stud S 3'6
.esistance Wnc 2-
Eesistance Former 26
Mairs on'ofl Switch.. 2'6
0-5 amp. Moving Coil Mete 128
Construction Data 1'6
Or if bought all to;:ethor price is 52'8,

10
plus 3’6 post and packing.

Yours for £1.10.0 Down

The Jatest most up-to-date Record
Player made by the famous B.S.R.
company. Using Hi-FI Crystal Pick
Up and fitted with every modern
device. Definitely a record changer
which will give years of trouble-free
music. Not surptus but the current
model.  Price £3/10/- or £110-
deposit and 8 monthly payments of
£1. carriage and insurance 5/-.

INSTANTUS HEATER

>ctor heater, 1 kW. rating, 4ft.
long, made from heavy gauge sheet
steel (galvanised). Can be used for
greenhouse, workshop, aviary. etc.,
cte, Price £2/10/-. or with thermostat,
£4:5 -, sarriage 5/-. GUARANTEED
5 YEARS.

2 hW MODEL. Free standing ther-
mostatically controlled, £5/17/6.
00 WATT MODEL. For very small
greenhcuses, 32/8. Carriage 5/-

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders to E.P.E., LTD., Dept. 7, Sutton Road, Easthournz

CABINETS FOR ALL
The CONTINA

Another addition to
our range of cabinets.
This is of new revolu-
tionary design. styled
alter the hest of con-
tinental radios. Ex-
ternally. it is finished
in highly polished dark
walnut veneer, with
panelling picked out
in gold. Interior is of
same very high stan-
dard. its vencer bheing
light mahogany which contrasts nicely with the dark
walnut and generally gives a very pleasing appear-
ance. The doors slide on metal runners and are fitted
with gold insert finger plates. A really excellent
cabinet for any home-—size 3ft. 1lin. long, 1ft. 3in.

deep, 2ft. 1tin. high. ineluding legs which are 10in.

from floor. Motor board 12!in. x 17in.. equipment
aperture 17! x 9iin. gives ample space for BVn speaker.

Ample storage space for recordings. Price £19 19 -,

carriage and insurance 20 -,

Turret Tuner

Brand new stock, not sur-
plus, with coils for Band I
and TII complete with
valves PCC81 and PCF80—
{ER Output 3338 Mc's
with instructions and cir-
cuit diagram, 79'6. With
knobs 3/8 extra. post and
insurance 26,

CHARGING SWITCHBOARD

Offered at about one-
twentieth of original

cost. This is an ex-
Government  switch-
d board. It contains

f three reverse current
relays, one voltmeter,
one main ammeter,
t w o secondary
ammeters and three
variable resistors for
controlling  circuits.
These are oviginal
cases. Price £2/15 -.
Ld Carr. 10/-.

The “CRISPIAN”
Portable Radio

A 4d-valve truly
portable battery set
very many
features as
Ferrite
low
consumption valves,

superhet circuit
with A V.C. ready-
built and aligned

chassis if required,
beautiful two tone
cabinet covered
with I.C.I. rexine
and Tygan. Guaran-
teed results on long
and medium waves
anywhere. All parts,
including speaker
and  cabinet are
available separately
or if all ordered to-
gether the price is

£7/15 - complet.
down and 7 pavments of £1/0/0. post and ins.

or 35'-

316, ready-built chassis 30/- extra. Instruction
booklet free with parts or available separately
price 1/6.

266, f.ondon lioad, 42-46. Windmiil Itill, 152-3. Fleet Street,
Croydon. Ruislip, Middx. -.C.4.
Phone : CRO 6558 Phone : RUISLIP 578) Phone : FLEet 2833

Half day., Wednesday.

Half day, Wednesday.
BB BBBEBDBLPEREDPEBIXBE LB ELLLLLSEDELELELEICCLELLLEETECCEELELEELES T

Half day, Saturday.

www americanradiohistorv.com

MORGANITE POTENTIOMETERS
Moo

Coaln
T i_n‘

Single and 2 gang
types available
standard size with
good length spindle
all new and
boxed. vale
types

cach, values avall
able : 10K.. 25K
S0K., 100K.. 250K..
1 meg.. 2 mesg. (‘an" type, 3’
values available : 5K. +9K
100K., ! meg. 4! med.

each—
-, 100K, +

GLASS
PANELS

Size 107 x 9)—par-
cel of five panels.
7 6. plus 3 6 carriuge.

Miniature  crys-
tal tvpe has high
gain and is suit-
able for all pur-
poses — tape  re-
corders — ampli-
fiers. Price 4 9.
post and ins. 9d.

CERAMIC SWITCHES
By one of our best
makers, 3pole, 3 way,
2°6 each, also stand-

each.
THERMOSTATS

2iin. x lin. x 1lin. high.
Useful for the contro! of appliances
such as convectors, gluepots, vulcani-
sers, hot plates, etc. Adjustable to
operate over temperature range 50-
550 deg. F., fitted with heavy silver

contacts.
6 : 2 amp.

8: 5a 3
is amD "QMB. 15,-. 15
amp. wall mounting type. 19 6.

SAPPHIRE NEEDLES

Unrepeatable bargain Q\'P#/

-—-new and periect—
two types available : P®.
miniature E.M.I. and :4_(.)

Standard (trailer). Sale
price 1 - each or 10 -
doz.

Y I“\")

TWIN FEEDER

Ideal for FM down lead, as a twin
microphone lead, etc. Sale price 6d.
per yard. ohm co-ax. low loss for
Band III, 8d. per yard.

29. Stroud Green Road,
Finsbury Park,
Phone :

Half day, Thursday.
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3-4 WATY
AMPLIFIER

"THREE VALVE TYPE (ECC8), EL84,
EZ80). A high quality amplifier designed
to satisfy the requirements of the more
discriminating record enthusiast.
controls give a very wide variation of

Output approx. 2 watts. F

Overall size approx.

tone.
isolated chassis.
63in. x 5in. x 2}in,

PRICE TQ[6 Pius 2/6 p.p.

Three

Fully

X% X % %

THE SUPEREX **55”
s BATTERY
PORTABLE

BUILDING COST

0¥in, x 8%in. x 4{in.
4-VALVE SUPERHET.
LONG/MEDIUM WAVES.
7in. x 4in. SPEAKER.

B7G 1.4 v. VALVES.
SIMPLE CONSTRUCTION.

SEND 1/6 FOR BOOKLET.

SUPERIOR BUREAU

£7-15-0

Plus 5/- PP

richly figured

cabinet n
walnut veneer, internal panels in polished

Cabinet size, | An elegant
sycamore, A drop front lid covers a
sloping. uncut contro! panel (16in. long x
105in. high) alongside which is an uncut
base-board (153in. long x !3}in. back to
front). The inside of the drep front lid
is panelled in beige leatherette. In the
lower part of the cabinet are two large
storage cupboards (l3}ia. high, 7}in.
wide, 16}in. deep). The lid and cupboard
handles are in chased Florentine bronze.
Overail dimensions (33in. high, 34in. long,

CHASSIS ASSEMBLY

CONTAINING :
Backplate, etc.
x 8in.

Multi-colour Glass Dial L.M.S.G
Drive Drum and Spindle.

Punched chassis,
Size : 12in. x 7in,

Continental Control

PRICE 22[6 Plus

16}in. deep). |61 GNS.
PRICE 2 Plus 25/- carriage,
v 3

SUPERIOR RADIO SUPPLIES,
37, HILLSIDE, STONEBRIDGE,

N.W.10.
Phone : ELGar 3644
SHOP OPEN : 9 a.m. to 6 p.m. Monday

Knobs. to Saturday ; | p.m. Thursday.
3/6 P.P -| TERMS : Cash with order or C.O.D-
(A Ll (U.K. and N. Ireland only).

Modernise Your Radiogram

with an MM chassis

The cffect of substituting a good quality Receiver/
Amplifier for your ordinary commercial unit will

astonish and delight you.

Only in this way can the

full benefits of the improved modern recordings and

the superb quality of the VHF/FM

transmissions

be obtained. Armstrong have been making replacement

chassis for necarly 25 years and

have concentrated

exclusively on the requirements of those who want the

best,
and reliability.

This is your guarantec of first-class performance

MODEL AF 105 (illustrated) £37
AM and FM Tuners and High Fidelity Amplifier

* 10 valves % 10 watts
Push-Pull output % 20 dB
Negative Feedback * 5

wavebands  including  VHF

MODEL PB 409 28 Gns. | I
A high quality Radiogram Replacement Unit I NAME. ...t e cceeee s 0 |
% 9 velves * 6 watts VHF %  Quick action Piana l ADDRESS ........ N I
Push-Pull output Key selectors % Separate I
% Negative Feedback Bass and  Treble controls l Demonstrarior;;-
% 4 wovebands including % Magic Eye. | and Saturdays.

on one compact chassis
% Independent wide range
Bass and Treble controls
with  visual indicatars
* Magic Eye.

I Post this coupon or write for descriptive literature and
Idetails of Home Trial facilities, Credit terms and
Guarantee to Armstrong Wireless and Television Co. |
Ltd., Warlters Rd., Holloway, N.7, Tel: NOR 3213.
BLOCK CAPITALS PLEASE. I

www americanradiohistorv com
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TOP QUALITY
FULLY GUARANTEED VALVES
BELOW MANUFACTURERS’ PRICES
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EXPRESS SERVICE ! ! !
C.O0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER
BY LETTER, PHONE OR WIRE, DESPATCHED
THESAME AFTERNOON. ALL ORDERS RECEIVED

TRANSIT.

FOR ONLY éd. EXTRA PER ORDER WE WILL
INSURE YOUR VALVES AGAINST DAMAGE IN
ALL UNINSURED PARCELS AT

CUSTOMER'S RISK.

BY FIRST POST DESPATCHED SAME DAY.
OZ4  6/-5AQ5 7/6 6L6G  9/-|12AHB 10/6,35/51 12/6]CV428 30/- ECC81 8/6 EZBI  10/-|PCL82 12/6:UBF30 9/6
1A3 3/-|6AT6  8/6/6L7M  8/-!12AT6 10/6/35A5 11/~ DI 3/-ECCa2 7/6\6230 10/6, PCL83 12/6| UBF89 10/6
1AS 6/-|6AUS 10/616L18  13/-[12AT7 8/6/35L6GT10'~|D42  10/6/ECCB3 9/-'GZ32 12/6/ PEN4ODD |UCCSS 10/6
IA7  15/-|6B4G  6/-'6N7 8/-[12AU7  7/6|35W4 8,6 D63 5/-|ECC84 10/- GZ34 14/- 25/- | UCH42 10/~
ID6  10/6|6B7 10/6/6Q7G  8/6]12AX7 9/-(35Z3  10/6 D77 6/6 ECC85 9/6 H30 5/-| PEN4S 19/6{ UCHS8I 11/6

. IH5  §1/-{6B8G  4/-(6Q7GT 9/-|12BA6 9/-|35Z4GT 8/-|DAC32 I/~ ECCIl 5/6|H63  12/6| PEN46 7/6 UCL82 13/6
1L4 6/6/6B8M 5/~ 6R7G__ 8/6|12BE6 10/-|35Z5GT 9/-| DAF9| 8/~ ECFB0 12/6 HABC8O PLBI  15/6' UF4l  9/-
ILDS  5/-|6BA6  7/6{6SA7GT 8/6|12EI  30/-4IMTL 7/6|DAF6 9/6 ECF82 12/6 13/6|PLB2  9/6| UF80  10/6
ILNS  5/-|6BE6  7/6|6SG7GT 7/612)5GT 4/6|50C5 12/6 DF33  11/-[ECH35 9/6/HK90 10/-|pPL83  11/6| UF85 10/6
INS  11/-]6Bj6 8/-|6SH7  6/-|12(7GT_10/6 50L6GT 8/6|DF9I  7/_|ECH42 10/- HL23 10/6/PM2B  12/6| UF8Y  10/6
IR5 8/6/6BR7  11/6,65]7 8/-/12K7GT 8/6|6IBT  15/- DF96  9/6/ECH8I 8/-'HL4l 12/6 PMI2  4/- UL4] 10/8
1S5 8/-|6BWS  8/6|6SK7GT 6/-|12K8GT 6ISPT 15/-'DH63  8/6'ECL8O 10/-| HLI33DD |PMIZM 6/6{ UL46  I5/-
1T4 7/-|6BW7  9/-6SL7GT 8/- 14/~ |72 4/6,DH76 86.ECL82 13/6 12/6|PY80  9/-|UL8B4 11/6
1US 7/-16BX6 a/a 6SNTGT 7/6|12Q7GT 8/6{77 8/-|DH77  8/6/EF36  &/-|HVR2 20/~/PY8I  9/-|UY4l 8/6
2A3  12/6/6C4 6557 7/6|12SAT  8/6|78 8/6 DK32 I5/-|EF37A  9/- HVR2A 6/-|PY82  8/6/UY85 10/6
2A7  10/6]6CS 6/6‘6U4GT 14/-1125C7  7/6] ao 8/6/{DK9!  8/6|EF39  6/- KL35 8/6/PY83  9/6/VIS07 S/~
2C26  4/-16C6 6/6 6USG  7/6/125G7 7/4‘ 8/6/DK92  12/6/EF40 15/~ KT2 5/-| QP2I  7/-|VLS492A £3
2D13C  7/6/6C8 8/-'6U7 8/6(12SH7  5/6/85A2  15/-|DK96  9/6|EF4i 9/6 KT33C 10/-| QP25  15/-| VMP4G IS/-
2X2 4/6(6C9  12/6|6V6G _ 7/-|12S[7  §/-|150B2 IS\-|DL2 15~ |EF42 12/6/KT44  7/-|QSI50/IS | VPXT) 12/6
3A4 7/-16Ci0  12/6/6V6GT 7/-1125K7  6!-[807 7/6/DL33 9/6lEF50(A) 7/-1KT63 T /6] VP4(7) 15]-
3A5  12/6{5CH6  7/616X4 7/-|125Q7 876 B66A 12/6/DL92 EFSO(E) 5/-| KTWé! 6/6| QvO4/7 VvPI3C 7/-
387 8/6]6D6 6/6/6X5GT 6/61125R7  8'6/956 3/-'DL94 9/- EF54  5/-IKTwé2 8/- 15/-|vP32  6/6
3056 5/-16E5 12/6|6Z4/84 12/6]12Y4  10/6/1203 7/—‘DL96 9/6 EF73  10/6| KTW63 8/-|RI2  14/-'VP4l 7/
3Q4 9/-16F1 I15/- 6Z5  12/6/14R7  10/6:4033L lz/s DLSIO mm\sto 8/6/KTZ41 6/-|SD6  12/7 VRI05/30
3Q5GT 9/6|6F6G_ 7/-!6/30L2 12/6|1457  14/-[5763  12/6' DM70 IE F85  7/6|KTZ63 10/6|SP4(7) 15/ 9/
354 8/-|6F6GT  8/-{7A7  12/6/19AQ5 11/-|7193 5/-|EA5Q IEF86 n/s Lée3 6/-1SP4l 3/6| VRI50/30
3v4 9/-16F8 10/6{7B7 8/-/I9HI  10,-7475 7/6|EAT6 9/6‘EF89 10/-[MH4  7/-|SP42  12/6 9/-
5U4 8/-/6FI12  9;-17C5 8/-(20D1  16/-]9002 5/6| EABCBO 7/6/EF9I 9/-|MHL4  7/s!SPsl 3/6| VT6IA 5/-
5v4  12/6|6FI3  13/-|7Cé 8/-[20L1  13/6/9003 5/6 EAC9I  7/6'EF92  6/6/ MHLDé TP22  15/-|VTSOl  5/-
sx4  10/-|6F16  9/6'7TH7 8/-|25L6GT 10/,-19006  6/-'EAF42 10/6 EL32 576 12/6/Ul6  12/-, W76  8/6
SY3G  8/-16FI7  12/6/7Q7 9/-125Z4G  9/6|AC6PEN 7/6|EB34  2/-'EL4I  10/6]ML4  12/6]U22 8/-| X6! 12/6
SY3IGT 8/-]6F32  10/6|7V7 8/6/25Z5  10/6| AC/HL/ EB4I 8/6(EL42  11/-' MLe 6/6/U25  13/6/X65  12/6
Svy4  10/-[6F33  7/6|7Y4 8/-|25Z6G 9/6; DDD 15/- EB91  6/6/EL8I  I5/-/MUI4 85| U3] 9/6|X66  12/6
5Z3  12/6/6G6 6/6/8D2 3/-128D7  7/-|AC/P4 8/-|EBC33 7/6 ELB4 10/6| OAI0 12/6 USO 776/ X79  12/6
5Z4G §0/6/6H6M  3:6 8D3 9/-|30 7/6 AP4 7/6'EBC41  10/-|EL91 5/-{ OA70  5/-| U52 8/- XD(1.5) 4/-
6A8  10/-|6]5G  5/-{9D2 3/6'30C1  12/6|ATP4  3/6 EBFBO  9/6]EM34 10/-|oA71  §/-|UT6 8/-| XFW10 6/6
6AB7  8/-6/5GTG 5/6/10Ct 15/ 30F5  12/6|AZ3! 12/6 EBFB9  9/6 EMBO 10/6] oc72 30/-| U78 7/-) XFY12  6/6
6ABE  9/-6]5GTM 6/- IOFI  I5/-[30FLI 12/6,B329 10/6/ECS2  5/6 EY5l Pel 3/6/ U251 15/ | XH(1.5) 4/-
6AC7  6/6]6)6 5/6[1I0F9  11/6(30L1  $2/6,BL63  7/6 EC54  6/-|(Small) 14/- PARET Us04  10/8) XSG(T.5)4/-
6AGS  6/6/6]7G  &'-|10FI8 12/6 30P4  15/-|CK505 6/6 EC70 12/6 EYS! 15/-| UaBCao Y63 7/6
6AGF 12/6|6J7GT 10/6/10LD3 8/6{30P12 §3/6/CK506 6/6'ECC3I 15/- (Large) 14/- - Z63  10/$
6A8  B/-|6K7G  5/-/10PI3 17/6]30PI6 10/6|CK523 &/6/ECC32 10/ EZ35 * 6/6 PCC84 B/- 1 Z66  20/-
6AKS  5/-|6K7GT 6/— 11E3  15/-'3] 7/6/Cv63  10/6/ECC33 s/s EZ40  8/-|PCCBS 12/6| UAF42 10/6) 777 9/-
6AL5  6/616k8G  8/-l12a6  6/6/33A/158M  |CvB5 12/6 ECC35 8/6/EZ4] 10/ /6 PCF80  12/6 UB41 12/7)7719  12/6
6AMS  9/-|6K8GT I1/-|12AH7 s/-| 30/-/Cv271 10/6' ECC40 15/-EZ30  8/6 PCFa2 12/6(UBC4I 8/6|Z729 12/6

TERMS OF BUSINESS :(—CASH WITH ORDER OR
C.0.D. ONLY. ORDERS VALUE £3 OR MORE SENT
POST/PACKING FREE. ORDERS BELOW £3 PLEASE
ADD 6d. PER YALVE. C.O.D. ORDERS :(—MINIMUM
FEE, INCLUDING POST AND PACKING, 3/-. WE
ARE OPEN FOR PERSONAL SHOPPERS. MON.-
FRI. 8.30-5.30. SATS. 8.30-1 p.m.

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS’ GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR RE-
JECTS. GOODS ARE ONLY SOLD SUBJECT TO
OUR TERMS OF BUSINESS. OBTAINABLE FREE
ON REQUEST. CATALOGUE OF OVER 1,000
DIFFERENT VALVES 3d.

We specialise in YALVES—of every kind and description—serving the industry for years.
More than 2,000 different types in stock for IMMEDIATE DELIVERY-—including hard-to-get
and discontinued numbers. All valves exhaustively tested in our fully equipped laboratories,
and re-tested at time of despatch. FULL NINETY DAY GUARANTEE. All valves individually

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS
38 CHALCOT ROAD, LONDON, N.W.|

PRImrose 9090
PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE.

-
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ff mj’ « fidelity ” TAPE RECORDER
€

— —

IT HAS EVERYTHING—EXCEPT A HIGH PRICE

TESTED AND APPROVED AT THE TRUVOX LABORATOR!ESI

IT l‘\(()Rl’(lR ATES : The NEW TRUVOX Mk. IV TAPE DECK together
with the ** fidelity MODEL HF/TR2 TAPE AMPLIFIER (both illustrated on
1his pege), and a Rola 10in. X 6in. P.M. SPEAKER.

PRICE . . . Including CRYS-
TAL MIKE and 1,200ft. reel of §{ @ BEFURE CHOOSING YOUR TAPE RECORDER YOQU

FPLASTIC TAPE. SHOULD HEAR THIS MODEL—TRULY ** Hi-Fi »’ RECORDINGS
ARE OBTAINABLE and it is comparable to much higher
£49.10.0. Alternativel d sp?g:edf LS TRATED
ernatively VALEL Jor o ) ATE a
( OR £3 EXTRA WITH h v sen TRAT LEAFLET. |

REV. COUNTER.

CREDITSALL: Deposit £12/8/- and 9 m’thly payvments of £4/10.8.
Plus £1/10:- carriage and insurance, of which HIRE PURCH \sb Dcposit £24/15/- and 12 monthly payments
£1 is refunded on return of Packing case.) of £2/5/11.

The “fidelity” TAPE AMPLIFIER __—_———l The NEW TRUVOX MkIV TAPE DEGK
Mode' HF/TRZ WITH POWER ONE OF TIHE BE DECKS

ON THE MARKI]
SUPPLY UN'T PRICE (Plus 10/;
4'n r.  anc
price £16.0.0. £27.6.0. X5 =y
. and ins. i o R : . CREDIT TERMS : Deposit
L‘?-a)” ? i 3 2 : e £6/17/-and9momhh payments
. " Can  be eupplied /o
to correctly || ”». 'll'l!\lﬂ‘ Deposit £13/13/
operate with and 12 monthly payments or
Collaro and Truvox ;1/5 14,
Decks. ALS0O HAVE A FEW DECKS
R WITH REV.COUNTERS. Price£30/9/-
Send S.A.E. for details.

H.P, TERMS
Deposit £8and9
months of £1.
CREDIT TERM @
Deposit £4 and b

monthly Ddymmllt kOT £1/€! . \\"lhgn‘\oidn‘_rinz‘_. “p:ll-nsc" advise make
of deck in use. Scn WALE. for fu ctails,
JI0 ME _CONSTRUCTORS 1 A TAPE PRE‘AMPUHER

and ERASE UNIT

STERN’S MODE]
HNF/TR1.—A com-

l“(- ecan supply a COMPLETE KIT OF PARTS to build this TAPIE l
AMPLIFIER for £12 (plus 5/- carr. and ins.). The Assembly Manual,
IPrauhal Diagrams, ete.. are availablie for 2/6,
MAKE SPECIAL_PRICES TO PURCHASERS OF 'I‘APE EQUIP-
I EN [¢N buyers of Deck and Amplifier together, SE _pletely assembled
YOUR ENQUIKY TO US . » . AL.P. ana CREDIT A R s AR - Pre-amplifier  with
AVAILABLE, vwn Power supply. Can be supplied correctly matched for
R el T L e e el use with Truvox or Collaro Decks and incorporates Record-
ing Level Indicator and Monitoring tacilities. Please

WHY NOT HAVE A COMBINED scndbAE.withanyer]xqﬁxiry €11, 10.0 (p)usdsf_ car:
“TAPE-RECORDER-RADIOGRAM > ? SPECIAL PRICE REDU%’I‘ION W] PURCH:;EDI‘V%I)TJ

We will cuote for HIGH QUALITY AMPLIFIER-RADIO TUNING

UNIT together with TAPE EQUIPMENT and GRAM UNIT (if required). WE HAVE THE FULL RANGE OF DULCH
Tl‘éssﬁgkbeer)wns"ucmd lor as little as £70.0.0. (plus Cabinet _CHASSIS IN STOCK
200d SAE with enquiry. HE MODEL IS, is illus.

MODERNIZE YOUR OLD RADIOGRAM

The NEW ARMSTRONG

PB. 409 A.M./F.M. Radiogram
Chassis

" A chassis for those who want

the highest quality.”” @ A 9-
valve line up employinz the

—se
A.E. for leafiets. H.P. nm
< nLDIT SALE TERMS ar+
available. Send S.A.E. fo:
details,
RADIOGRAM CIASSIN
These two Chassis arc
teally wely designed and
-eproduce most excellent
quality on both Radio anc
gram,

MODEL #1.0. A Waveband AM/FM CHASSIs  £20.17,0.

latest MULLARD preferred- MODEL H.4. A4 Waveband AM/F M CHAss[ £24.6.6.
type valves. @ Provides com- 7 MODEL H4T, A 4 Waveband -
plete coverage of the 1V H‘!:]' ; TUNER with kolf—conmmod I’()\\'}«Ji SUPPI Y (20 17.0.
F.M. Transmissions plus e e e — —

ham ¢ RECORD PLAYERS  TIE VERY LATHST

Short, Medium and Long Wave-
bands. © Has Push-Pull Out-
put with Negative Feedback for
v«atts peak Output. ® Quick Action " I'lzno
Key '’ Selectors and separate Bass and Trebic
Controls. @ Has " Magic Eye Tuning Indica-
tor. @ Dimensions 13in. x 9! ln X 8in. high. Dial size 11.1n. x 5iin.
PRICL£29 8 0 TERMS NEW 4-SPLEED
« Credit £7.7.0 and 9 monthly pavments of £2.14.0. « MONARCH
Plus 6/- carr. & ins.) H.P. £14.14.0 and 12 monthly payments of £1.7.3. « A “MIXER' Auto-
SEND S.A.E. FOR ILLUSTRATED LEAFLET. changer complete
with High Fide- -
lity Cryst ay
‘“Turn-over'
head.
© IncorDorates the Manual Contiol

STERN RADIO

LIMITED

at Greatly Reduced Prices MODELS OFFE RED

Send S ALK, 'or [LL-
USTRATED LEAFLET
“CASH ONLY™

& rr.&ins.) £8-7-6.

STERN'S “‘F.M.” TUNING UNIT

A 5-valve Tuner incorporating the latest
Mullard Permeability Tuning Heart:
. Id al" MasgcI E)lym l'{‘)\mmz Indicator
PRICE  ASSE 9

READY FOR US £|4'Io'o'

(Plus 716 carrlage “and insurance.
TERMS : (a) Hire Purchase : Deposit
£7.5.0 and 9 monthly payments of 18/4.
(h)Credit : Deposit £3.12.6 and 9 monthly
payments of £1.8.7.

HOMFE CONSTRUCTORS—You can build this unit for £|o o o
Ful] As;embly Instructions are avallables for 1 6.
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COMPLETE KITS of PARTS for the ‘“ Hi-Fi’ ENTHUSIAST

“5.10"

STERN'S REMOTE CONTROL
UNIT

Designed
In partic-
ular for
use  with
the MUL-
LARD §5-
10 Main
Amplifier
Ideally suited for simple domestic instal-
lation as an alternative to the more elabor-
ate Pre-amplifier (shown and described
opprsite). Tone Control facilities are
vealiy excellent and in conjunction with
the *5-10 "' Main Amplifier reproduction is
of very high quality. Perfectly suitable for
use with all the popular Record Players
(B.S.R.. Collaro, Garrard) and the modern

Radio Tuner Units. Frent Panel contains :
(a) Coloured Indicator, (b) Separate BASS
and TREBLE CONTRCLS, (¢) 3 position
Selector Switch. (d) Volume control. Inputs
on hack for Radio and Gram. and Gram
equalising js incorporated.
FULL DATA 1s contained in the S-10 MAIN
AMPLIFIER MANUAL at 1.

The MULLARD

MAIN
AMPLIFIER

Probhably
the most popular
and cuccessful Amplifier yet designed and
certainly needs no recommendation from
us. Our kit is complete to MULLARDS
specification including the latest ULTRA
LINEAR OUTPUT TRANSFORMER and
the recommended Mullard Valve line-up.
All specified Componentsare supplied and
Powcr Supply is available to drive a Radio
Tuner Unit.

BRITAIN'S FINEST “ Hi-Fi"”
AMPLIFIER

THE GENUINE WILLIAMSON

- STILLSETS THESTANDARD FOR ALL
AMI'LIFTERS

PRICE OF COMPLETE KIT OF £9 10 o

PARTS (Plus 5/~ carr. & Ins.)

ASSEMBLED and TgeTFﬁgl}ply 11 10.0
ED and S or

(Plus 5'- carr. & ins.) £11'10'0

The ASSEMBLY MANUAL containing

FULL SPECIFICATION is available for 1'6.
It also inciudes full data on the REMOTZD
CONTROL UNIT.

(a) The COMPY
1N €]

o PARTS to b
AMPLIFIER
WILL SU1

1l 1 .0 Dey
TE (\l\ £990 112 monthly pa

A1 .
ey 17 6
A\ HEN ORDERING PLEASE INCL.UDE 7.6 to cover cost of Carriage and Insurance.

STERN’S “ fidelity ” PRE-AMPLI-
FIER TONE CONTROL UNIT

“A design for the Music Lover”

This unit can be used with any Main Ampl -
fier. Briefly it has inputs for all tvpes of
MICROPHONES. HIGH and LOW GAIN
PICK-UPS and a RADIO TUNING UNIT. It
incorporates (3) GRAM EQUALISING
CONTROL. (1) STEEPCUT FILTER.
() Continuously variable BASS and
TREBLE CONTROLS, a variable QUTPUT
CONTROL which enabies its use with any
type of Amplificr, and Jack Sockets on
Front Panel for TAPE RECORD and TAPE
PLAYBACK.

Used with the “ 5-10 " the reproduction is
comparable to that normally associated only
with the very expensive commercially made
High Fidelity Amplifiers. PRICE £6 6 o
OF COMPLETE KIT OF PARTS o-b
WE ALSO OFFER IT ASSEMBLED READY
FOR USE. £8 (plus 5 - carr. & ins.).

The ASSEMBLY MANUAL contains full
specification. and 1s available for 1/8.

SPECIAL PRICE REDUCTIONS ... WE OFFER YOU...

I KIT of PARTS to build both the MULLARD 5-10
INTROL U " for.

£11.11.0

o0 £15.15.0

lll I< D and LLY TESTED,
CONTROIL UNIT for......... £ 4'0'0
and 9 nmnlhl\ payments of £1.5.8. I11.P°,
AMPLIFIER-TONE £18 18 o

s of £1.14.7. 11.p.

yments of

Many versions of the Williamson have been
offcred to the public at various low prices,
but the * only Williamson ' is the Amphi-
fier built to the de.si'zner's specification
and employm" only the very high grade
Compcnents, i.e.. PARTRIDGE TRANS-
FORMERS, CHOI\ES etc., that he specifies.
It is only in doing this that the excep-
tionally high standard that has made this
Amplifier so famous, particularly in
Ammlca is obtained . E HAVE DONE
T o and we offer these KITS OF
PARTS including Partridge and other high
grade Components as follows

(a) To build the MAIN AMPLIFIER ONLY
(Illustrated above). 4.10.0

(h) To build the TWIN POWER SUPPLY

UNIT ONLY fficient

spacz to illust.r:Sc:l g):::? £13-10-0
N COMPLETE IT

%ulld ‘m‘)th above, 13 to £27.0.0

We will also supply both COMPLETELY
ASNSSEMBLED and will be pleased to quote.
Credit and H.P. Terms are available. The
complete SPECIFICATION and general
1ASS:;EGI\ABLY INbTRUCTIONS are available
or 3/6.

Our * fidelity = PREAMPLIFIER {llus-
trated and described above (or alterna-
tivelv the R.C.A. Pre-amplifier at £16.5.0)
1srecommended foruse with the Williamson.

CALLERS ONLY
We have in stock various designs for
HOME CONSTRUCTORS including F.M.
Tuneis, A.M./F.M. Tuners, Midget Bat-

tery Portable, Mains Units., ete.. etc.

THE MULLARD #3-3” QUALITY
AMPLIFIER

A small compact Amplifier capable of
HIGH QUALITY REPRODUCTION on
toth RADIO and CRAM.

PRICE FOR COMPLETI. KIT OF
rarrs, £0.19.6 s 66 carr. & ins.)
Alternatively supplied ASSEMBLED
and READY FOR USE £8 2 6
(plus 66 carr. & ins.). D .

Complete SPECIFICATION and
fAbSlEMBLY DIAGRAMS are available
or 1'6.

Developed from the very popular 3 valve)
3 watt Amplifier designed in the
MULL‘\RD LABORATORIES. We strictly
adhere to the specification list ; in addi-
tion we have added switched equalising
for L.P. and 78 Records and a position for
Radio Inputs, plus additional power to
feed a Radio Tuning Unit. Extremely
simple to assemble and 1dea1]y suitable |
to incorporate with an F.M. Tuner or
Record Player in a small installation.

(Dept. P.W.)

109 & 115 FLEET ST.,{ s

LONDON, E.C.4.

Telephone: FLEet 5812/3/4. :

WE ALSO SUPPL& SEPARATELY—
-Stage (plus Rectitier) 2128

£3.17.8

() Glm. P S . 16/9
Carriage and insurance, TAa.

We also have a smaller PORTABLI CASE

Ideal for Record Playvers, PRICE ONLY

£3.3.0 (plus 3~ carr. & 1ns.).

www americanradiohistorv com

STERN’S “ HIGH QUALITY »

€-10 WATT
AMPLIFIER
Has power
supply for
Radio
Tuniny
Unit

PRICE
OF COMPLETE
PARTS (Plus 5/-

KIT OF
g{}rfr’P%IéD ASSEMBLED £1.10.0
and READY FOR USE £9.10.0

Proved one of the most popular models
yet offered to the HOME CONSTRUCTOR.
Provides excellent reproduction up to 8
watts. employing 6V6's in push-pull, incor-
porating negative feedback. Provides for
use of both 3 and 15 ohm speakers.

m
SPECIAL CASH ONLY OFFER !

his _very attractive
l‘()RTABl L AMPLI-
FIER CASE together
with a good quahtv
GRAM A‘\II‘LIPIPR
and a matched

641
;gl-..\l\bk ALL
oLy £8.7.6
(plus 7/6 carr.
& ins.).
The Amplifier con-
sists of a 2 Stage
design incorporating

the modern B V.A,
valves types ECCB83, EL84 plus EZ80 Rectifier

and has separate BASS and TREBLE CON-
TROLS. The Portable Case will also accom-
modate almost any make of Autochanger,
and is attractively finished in Maroon ani
Grey colour Rexine.
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TRANSISTOR
TRANSFORMERS

. two examples—a Driver and an Output type—from
our miniature lightweight range.

1S¢ mW Range Size Weight Frequency Price
Driver  5.11,327°x13 16°\13,16”  1loz. 120¢/5-17 Kc's 13/-
Output  do. do. do. do. 100¢ s-17 K¢'s 8/6
250 mW Range =

Driver 1.3/47x13/16"x1.1 8" loz. 50c¢’s-16 Ke's 14/6
Output do. do. do. do. 50¢’s-16 Ke s 9/3

The NERA R.F. E.H.T. UNIT

.. designed to provide a sale and reliable source

ot D.C. high voltage for all C.R.T.s including

the new wide angle aluminised types. Output

is continuously variable between 8-12 kV

at approximately 500 pA. Power supplics
necessary are 6.3 v, at 1 amp., and 250/350 v.

at 40 mA.  Ample shiclding prevents radiation

and intcrference to broadeast reccivers.
£7.10.0

4.10.0

Price :

Coil and rectifier assembly only :

PAM Lid

(One of the group of companies associated with the
Southern Areas Electric Corporation Ltd.)

MERROW GUILDFORD
SURREY
Tel. Guildford 2211

PRACTICAL WIRELESS
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' ELGE rapio re

Versatile
Fault-

For
Fadio
Television
Amplifiers
Transmitters
Efectron.c
Equipment

Combined
Neon-Tester and
Saw-tcoth Generator

Ideal {or on-the-spot

Volta g e measurements ;
Signal tracing (A.F., I.F., R.F.)
Valve and component checklng
Polarity and mains indications :
Spark plug testing.
An finvaluable
Ficld-Service Aid

MERCIA ENTERPRISES LIMITED
Godiva House, Allesley Oid Road, Coventry

Free leaflet on request. Trade Enquiries invited

“ASPDEN” |
TAPE RECORDER KITS

TAPE DECl\b, 2-speed.

twin track, easy
with finest motor, Ferroxcube heads and full instructions.

MODEL 582 for 5:n. spools, kit £8.5.0.
MODEL 782 for 7in. spools, kit £9.5.0, |
Either model assembied and teste.. 30/- extra. |

o assemble kits |

ANPLIFIER kit, 2} watt. rccord'repiay, 2 recording posi-

tions, neon indicator, etc., £5.18.0. Power pack kit for
above £2.18.6 (both without valves). Carr.and packingextra. '

YOU CAN BUILD A QUALITY TAPE!
RECORDER |

M.G. fyom Baghdad writes :— |
“ ...really nice to have this amazing ap. deck.” ’
D B., Malaya, writes :— .

I

* The recorder is now working as well as a commercial
model and | am very p.eased with it

This tape deck and amplifier is be.ng used in the Antarctic
by an Expedition member.

Send stamp for particulars  to:—
Staniey Works, Back Cleveaden Rd., .
‘w' s‘ ASPDEN BLAGK;’OOL, Lanzs. 'i

i

tu!
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C.R.T. ISOLATION TRANSFORMER
Type A, Low leakage windings. Ratio £:1.23
giving a 257, boosl on secandary.
E 4v,10/6 6.3 v., 10/8 :
v.. 10/8.

ains primaries, 12/8 each.

ul 2200240 volts Multi
Output 2, 4, 6.3, 7.5, 10 and 13 volts. Inpnt
has two taps whicb increase output velta by
25% aud 509 respeclively. Low capacity,

108 v.,

suitable for mast Cathode Ray Tubes, 21/-.
" Ditto for v,
Type C.
use with

C.R.T. only, 17/8.
Low L.J.pau(v wound transformer fot
2 voit Tubes with falling emission.
0/230 volts,  OQutput »-2j-2i-ui-3

rolL amps.  With Tag l'mucl 17/8 cach.
NOTE.—1t is essentizl to use mains primry
types  with T.V. geceivers baving  series-
counected heaters.
TRIMMERS Ceramic, 30, 50, 70 pi,, 94, : 100 pi.
150 pf., 135 250 pi, 1/8; 500 pi., 750 pi., 118,
RESISTORS All values. 10 ohws to 10 meg.,

dw,4d.: dw,8d.; Lw,8d; 2w, .
HIGH STABIL[TY l W, l".,, 2~ Preferred values
100 ohms to 10 meg.

b watt WIRE-WOUND RESISTOR3 1%
10 watt 20 obms—10,000 ohts..v.coiinen., $1/8
15 watt 2/
15,000 ohms—30,000 ohms. 5 w., 1/8: 10 &, 2/3.

12/6 PURETONE RECORDING TAPE

1,200 ft. on standard 7 Metal reels:
Spoois 5 metal, 1/6, 7° metal. 2/3-

FERROVOICE 1,200 ft. Plastic Tape 25,-
on Platsic Spools.

O/P TRANSFORMERS,

Heavy Duty 50 mA., 4/8.

Mulliratio, push-pull, 7/6. Miniature, 344, cte., 4/6,
1y H.

L.F. CHOKES 15-10 H. 60/6J mA., 5/ ;
B0 mA., 8/6; 10 H. 150 mA., 12/8.
MAINS TRANS. 350-0-350, 80 ma,,
4v.4a.,5 v tapped 4 v. 2 a,, ditto 25
Bargain '300-0-301) 63 mA,, Gv 4& dv. . 1
HEATER TRANS. Ta.pped prim., 00/'..'1(] v. 6.3 o
14 amp., 7/8 ; tapped sec. 2, 4, 6.3 v., 1} awp., 8/6 ;
prim, 230 v. Sec. 5.3 v. 3 amp., 10/6.
ALADDIN FORMERS aud core, jin., 8d.; }in., 10d.
0.3in. FORMERS 5937/8 and Cans TVL/2. lin. sq. x
2in. and in. 8. x 1{in., 2/- ea., with cores. »
TYANA.—Midget Soldering lron  200/220 v. or
250/250 v., 16/9. Solon Instrument Irom, 24/-.
MAINS DROPPERS. 3in. x liin. Adj. Bliders, .3
amp. 730 ohms, 4/3. 2 amp., 1,000 ohms, 4/3.
LINE CORD anp., G0 ohms per foot, .2 amp., 100
ohwms perfoot, ,Gd per foot, $-way, 7d. per foot.
LOUDSPEAKER, PH.-’l OHM. 2lin, square, 17/8.
in. Goodmans, 17,6. 7in. x 4in. “Goodmans, 21'-.
square, Elae, 21/-, Hdin. Plessey, 19/8.
4#iin. Goodjnans, 18/6. 10in. R. & A.. 30/-.
THL, Tweeter, LSHT3, 8/6.  12iu. Plessey, 30/-.
gin. M.BE. 2.5k feld, !;Appenl O.P. transl,, 24,6,
15 ohm Plessey 10 wi. 12in. with Tweeter 91/6
CRYSTAL DIODE G.L.C., 2. GEX34, 4/-.
HIGH RESISTANCE PHONES 4,000 ohns, 10'6 Dr.
MIKE TRANSF. Ratio30:1, 3/9ea.; 100:1, 10,8.
SWITCH CLEANER Fluid, squirt spout, 4,3 i,
TWIN GANG TUNING CONDENSERS, 363 pi.
tuiniature lm X 1in. x 13in., 10/- 0003 Standard
with trlmmtl‘s, 8- less tn mmers midget, 7/6 ;
aingle, 50 p¥, 2/ 100 pk, 7/-; 150 pl, 8/0
SPEAKER FRET pr.mded Lletnl Bitver, 15%in.
x 9}in., 2/~ each,
GOLD CLOTH. 18in. x 25in., §/- ; 25in. x 36in,, 10.~.
Tygan 4it. Gin wide, 10/~ ft.; vft. 3in. wide, 5/~ (1.
MORSE KEYS, good quality, 28 ea.
All Boxed VALVES New & Guaranteel
SB6KS 8B LBUL 66 1114y
TLG 10/8 LBUSD 8/6 HABUS0O
10/6 ERBC4L
/8 EBES)
8/8 k¢

=

Y]

-

0/8 12/
8/8 HVR2A 7/8
12/6 MULY 10/6
7/8-ECF80 10/8 P61 6,6
8/6 LCKFS: 10/8 PLCC34 12/6
7/8 BCH4: 10/8 PUFS0 10/6
7/8 ECLSy 8/8 PUF82 10/8
7/8; LLL«‘! 2 12/8 PCLR2 10/8
10/8|£¢'S s
10/8]! L!'Jl
10/6|E¥'30
10/8jEquip.
5 xo/g B30
viv.

q =
G
-

106 UBC4L  8/8

5/6 CCLLEx 8/8

ozl 10/8)1L32 5/8 UKF4L 8/8

8i8ls0 8/6LLSI 10/ ULAL  8/8

hi 816|931 161EYSL 118 UYL 8/8
6 €/8[EAS)  LBIEZ40  10/8 10/8
GKT 5/8(2ABCS0 8/6lZ31  11/6 X794 10/8

1957 RADIOGRAM CHASSIS

THREE WAVEBANDS. FIVE VALVES

Wo 18 m—30 . TEST MULLARD
M W. 200 350 m. ECH42, B 8841,
g Eldl, EZ40.

4.2 watts. Lhaisls ]
1 x Jlin., horizontal or ve
2 Pilot Launps, Four Knobs, Walnut or Ivory,
Aligned aud calibrated. Chassis isolated from
1aing.

10

TERMS @
payments of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS
Siu,, 17/8; lvio., 25/-; 1Zin. -

gns. Carr. & Inz, 4p5.
Deposit £5.5.0 und six monthly

RECOMMENDED FOR ABOVE
CHASSIS
* COLLARO %
HIGU-FIDELITY AUTOCIRANGER
1957 Model RC456
7in., 10in.. 12in. Records
16, 33, 45, 78 r.p.m.
4 SPEEDS—10 RECORDS
With studio 0" -up
BRAND NEW IN MAKER'S BOXES

our rrice £9,15.0 post rree
TERMS ¢ Deposit £5.5.0 and  six
monthly payments of £1.
Space required 14in. x 12}in. 8in.
aboy e and 3in.below, Cut Out board, 6/-,

GARRARD 4-SPEED RECORD
CHANGERS RC120/4H 1957 MODELS

Brand pew and fully guarsnteed 12 months,

PERFECTION I

AUDILO

Deﬂgned to play 18, 33, 45, 78 r.p.m. Records,
%ip., 10in,, 1%in, Lightweight Xtal pick-up,
(urnover head, two separate sapphire styli,
for Standard and L.P., each plays 2,000 records.
Voltage 200,250 A

OUR PRICE £10 15 0 each, Post Free,

Deposit £6 and 6 monthly payments
ol £1. Space reqnired 14in. x 12lin. S5in.
ahove and 3in. below. Cut Out boanl, 6/
AMPLIFIER—RECORD PLAYER CABINETS.
Cabinet cize 18}in. x lul x Ht.
motor board 14 x ¥

Terms :

CHAMPION VHF (FM) TUNER,
88-96 mc/s.

5 Mullard valves and superhet tuning heart.
Maroon and cream receiver styled cuhinat
12 x 6 x Gin. Fealures: 'This iy a seli-powered
200/250 v. A.C. VHF (FM) Adaplor with
upen ing and servicing data aml a screensd
teal for connection to pick-up sockets of any
radiv, radio-gram. or amplitier.

Braud new with 12 months' guarantes. List

Qur price, 0 gns.’ care 4/6.

coax

price, 16 gns.

Volume Gontrols | 80

Long spindles.  Guaran- | Semi sp.n‘e(l Poly-
teed 1 year. Midget | thene inaulated. {in. dia.
10,000 ohme {o 2 Meg. | Stranded core,
No Sw. 8.P.8w. D.P.9w. | Losses cut 509, * i
3/~ 4/- 4/9 STANDARD 8d
Lin or Log Tracks. iin. Coax. =y,
COAX PLUG) 1/- DOUBLE SOCKET ... 173
SOCKETS 1/~ OUTLET BOXES .., 4'8

BALANCED TWIN FEEDER, yd. 6d. 80 or 500 ohmw.
DITTO SCREENED per yd. 1'-. 50 ohma only.
WIRE-WOUND POTS. 3 WATT. Pre-Set Min.
T.V. Type. All valres 25 ohms (o 30 K., 3/ es.
b0 K., 4/-. (Carbon 50 K. to 2 m., 3/-.)
WIRE-WOUND 4 WATT. Puts
Values, 100 ohms to 50 K., 5/8 ;
CONDENSEBS New stovk. Dol mid. 7 kv

., 5/8; Ditlo, 20 kV., 9/8 ; 100 pi. to 500 pt.
Mlcu 8d. : Tubular 500 v. . fel., 9d. :
Y3, WL Y 5 Bt IE

Vv, 8d.
4600 v., 1/37;
CERAM!C CONDS 5007 v., .3 pt. to 0L mid., 104,
SILVER MICA CONDENSERS 1095 & pi. to o
pf., 1/-; 60U pf. to 3,000 pt., ;3. DITTO 1°,
1.5 pi. {0 600 pt, 1/9; 515 pi. to 5,000 pi. 2o

0, Rpindie.
100 K., 8/8.

DU »ol(s. 3/6

t.F. TRANSFORMERS 7/6 pair
485 Kec/s Slug tuning Miniature Can. 2}in, x
lin, x lin. High Q and good bandwidth.
By y Pye Radio. Data shest supplied.

Wearite M800 IF 465 Kc/s, 12/6 per pair,
NEW ELECTROLYTIGS FAMOUS MAKES
UB

ULAR ) TUBULAR . CAN TYPE3
m.u Voo 2i-1100/25 v. 2/-
2450 v, 2/3[S+8/500 v. 4/6
430 v, 26 LB/ v, |2
8/450 v. 3!

21 8/
2/8 CAN TYPES
3/6 Ctips.
4/- lh/ 50 v.

8150 v.

16/450 v.
16/300 v,
327480 v.

3d. 150+ 50/
3/8[60 + 100
4/=| 100 + 200;
5/8

128
v, 3/-1,000 +1,000/6 v.
80/3V v, v, 5/ 83

Serew Base Type 512, 18/300 v., 4'-
SENTERCEL RECTIFIERS. E H.T TYPE FLY-
BACK VOLTAGES. K3/u5 2 K3/

kV. 7/-1 K3/43, 3.6 kV., :/8 : I\J/

14/6. HAINS TYPE CONTAC!‘

o B mAL, 818 250 v, H5 mA., 98,

P type, 3,’- each, Osmor Midgct

dust core, from 4=, All ranges,

TELETRON L. & Med, 'F.R.IF., with re:wli(»n, 38,

FERRITE ROD AERIALS. M. W, 8/9 ; M. & L., 124,

T.R.F. COILS A/HF, 7/- pair. H.F. CHOKES 26,
FERRITE ROD 8in. x 3/8iu. dia. 2/8.

ALUMINIUM CHASSIS. 18 s.w.g. undritied.
With 4 sides, rnded corners and Ia.ltlfe fi

lmlcs, B ides, 7 x 4in., 48 : 9 x Gin,, 5/
1l x 6/9; 15 x v 8/5 11 x 1lia., 10/6
13 x l-hn 1276 : 18 x 16 x Sin. ., 16/8.
TRANRSISTORS. Audio, 10/-: R.I 2.6 Me/s,
21/-. Mullard OC7L, 20/
SUPERHET COIL PACK. 27,8 M

2fin, x 1lin, HIGH Q" Dltst

Short, Medium, Long, Gramn

Bwitching.  Singie llole tiaing willh connece-
tion dingram and Eln'ui(. 463 Ke's LF.
COLLARO 4-specit Motor and  'T'urnlable
with select'ng switeh for 16, 3, 18
r.nn reconls, 200-250 v

HIGH FIDELITY L
Xtal turnover he:
for L.P. amd Stam

ohtweig
separate \xpphlre styli

ard record<.  SPECIAL
OFFER. THE TWO! £4.12.8, post /6.
Cut Out Boand, 8/-

14 x
SUITABLE AMPLIFIER~PLAYER CABINET,
]lcady cw out for above. 45/-.

CRYSTAL MIKE INSERT by Acos. precision
engineered.  Size only 1§ X 3/16in. Bargain

Price 6/6. No transformer required.

JASON F.M. TUNER COIL SET. 28-. H.F.
coil, aerial coil, Oscilator coil, two L% trans-
formers 10.7 Me/s.  Detector transiormer and
heater choke. Circuit book using four 6AMS,
2/-.  J.B. Chassis and Dial,
Complete Jason P, Kit,
With Jasen superior L.ill'.lﬂl‘?kl dx.nl

£6.15.0,
FULL WAVE BRIDGE SELENIUM RECTIFIERS

2, 6 0r 12 v. 1} amp., 8/9; 2 a., 11/3: 4 a., 178
CHARGER TRANSFORMERS. ped inpuat 2an
250 v, for chargivg at 2, 6 or 12 v, 14 awp., 15/6:

2 amp.. 17/8 : 4 amp.. 22/,

VALVE aud T.V. TUBE equivalent books, §',
TOGGLE SWITCHES. 8.1, 2/-. D.I". 3/8. D.i".D.1.4 .,
WAVECHANGE SWITCHES.

5 p. 4-way 2 waler, long spindle s's
2 p. 2-way, 3 p. 2-way,short spindle

2 p. 8-way, 4 p. 2-way, 4 p. 3-way, long smudle 3/8
3 p. 4-way, 1 p. 12-way, long spindle 38
VALVEHOLDERS. Pax. Int. Oet., 4d, EFSD EAM)
8d. BI1ZA, CRT, 1/3. Enz. and Amer. 4, 5, 8, 7, ani
9 pin, 1., MOULDED Mazda and Int. Oct
B7G. BSA. BS8G, B9A, 0d., B7G with can, l’d.
VCR97, 2/8, B98 with can, 2,6. CERAMIC EF3)
B7G, BYA, Int. Oct., 1/-. B7G with can, 1,
BLACK CRACKLE PAINT air drying, 3~ tin’

NEW AND ENLARGED SHOWROOMS NOW OPEN

OUR WRITTEN GUARANTEE WITH EVERY PURCHASE.

Pleas2 address all Mail Orders correctly as below.

RAD'O COMPONENT SPEC|AL|STS 337 WHITEHORSE RD., WEST CROYDON

Tel. THO 1665, Buses 133 or &8 pass door. 43-hour postal service.

OPEN ALL DAY—
P. &P, 1/-, over £2 post free, (Export Extra.} C.0.D. Service 1/$,

www americanradiohistorv com
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g
GOLLARO e
4-SPEED
MIXER AUTO-CHANGER

Latest model RC.456 incorporat-
mg auto and manual control
enabling records to be played
singly or automatically. Com-
plete with Studio crystal p.u.
and \f-xpphne:wlua List £13:17,-.
LASKY

PRICE £8/]9/
TWO NEW
LOW-PRICED '

SINGLE PLAYERS

B.S.R. TUS) 4-speed motor and

Post 5,.

latest B.S ul-fi ” jpick-up.
£4 17, PmLSG

Motor only, 59 6. Post 2.6,
Pick-up only, 378. Post 26.
C ()LLAHO ** Junior ”’  4-spee

motor and pick-up with HGPSS
(axnld&’l’ £4/12 6. Po=t, 36.

BARGAIN OFFER !
MINIATURE
6 to 12 v. MOTORS

Will work on anv voltage from
#-12.  Complete with gearhox.
Overall size 2lin. long x 1lin. x
lin. ldeal for models, remote
mnuol ete. Original cost over

) IAL
l‘,gFgEA 12/6 post 16
Muncy refunded if not satisfied.

Telehon ‘“ Companion”

3 - TRANSISTOR POCKET
RADIO. T.R.F. circuit covering
medium and long waves, with
balanced armature output,
Ferritg aerial. Néat,e small size :
4! x X lin. an be

built for only . 89/6
Full instructions and price list,
6d. post free. 1 components
available scparately.

LASKY’S F.M. TUNER

PRINTED CIRCUIT VERSION

OF G.E.C. 912 “ F.M. PLUS”

TUNER FOR HOME CON-
STRUCTION

TRANSISTORS

at a reasonable price

Hermetically ed and
temperatule ariations.
gualanteed efficient.
K.F. P.N.P. Junction Tvpe, suitable for
medium and low freq. oscillators. freq.
chanrters and LF. amplifiers 21
(1.5 to 8 Mc ). 2
(Double ot—ycllow  and  red.)
AUDIO P.N.P. Junction Type, suitable
foxd high gain and low freq. ampliflers,
and for output stages up Lo
250" milliwatts. - 10/-
(Double \pof)—.\'ellow and green.)
Post Preo

vnaficeted by
Tested  and

Full operating duta and mcu:t diaqrams for receivers, oscillators,
umpllﬁms, cte., ~um)hed with each Transistor.

LASKY’S TRANSISTOR AMPLIFIER
KiT _ @w

milliwatts)
FOR CONSTRU(C-
TION ON PRINTED
CIRCUTIT
Miniature size :3iin,
X 3iin. Height can be
under lin. Uses our
hermetically sealed
Transistors and
operates from 6-volt
= battery.
impedance 5 ohms.
FULL DETAILS, cir-
cuit diagram and
shopping  list, 1/,
post free.
All components avail-
L able  separately.

COMPLETE KIT including 4 Transistors, all brand new
components, latest T.C.C. miniature condensers, PRINTED
CIRCUIT and full instructions, 79/6’ post 3,6,

LASKY’S TRANSISTOR SUPERHET
TUNER FOR HOME CONSTRUCTION

ON PRINTED C(IRCUIT
Jses 3 R.F. Transistors and !
germanium _diode, 3 LF. trans-
Ferrite rod aerial.
Operates {rom ogne 6 v. battery
and one 1.5 v. cell. Size of
vrinted circuit, 3iin. x 3iin.

CAN BE BUILT
FOR ONLY

Post 3/6

Full details and illustrations

post free on request,

Demonstrations at both addresses,

Note.—~This Tuner 1n conjunction with our Transistor

Amplifier (as above) makes an excellent Transistorised radio.
Cabinets available.

Uses 5 valves, 2
condensers.
and R.F. amplifiers are extremely stable at maximum gain
and results are consistent on all tuners.

G.E.C. FM TUNER BOOK plus our full data and Shopping
List, 2/6 post frec. All parts available separately.

CAN BE BUILT FOR ONLY 8 GNS.

germanium diodes and brand new T.C.C.
The PRINTED CIRCUIT ensures that the LF.

ALIGNMENT SERVICE is available.

LASKY’S (HARROW ROAD) LTD.

42, TOTT HAM COURT ROAD, W.1,
Telephone © MUSeum 2605.

370, HARROW ROAD., PADDINGTON, W.0,
LADbroke 407 and CUNningham 1979.

open all day Saturday, early closing ‘Thursday.

MAIL ORDERS

www americanradiohistorv com
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LASKY’S NEW
MIDGET T.R.F.

CAN BE BUILT
FOR ONLY 99/6

Post & Pkg. 5/-
Handsome contemporary design

case, overall size 8jn. wide,
4}in. deep. 5in, high., 2 latest
double-purpose valves EBFS
and ECL80. contact cooled
rectifier. For A.C. mains

v. Med. and long wave. 5in. P.M.
speaker. Plastic cabinet in
cream, pastel green, pink, blue.
FULL DATA. instructions, cir-
cuit diagram and shopping list.
1,6 post free.

ANl components
separately.

CABINET only, as illus., 12/¢
plus 4/6 rost and pke.

LASKY’S BATTERY
- PORTABLE

available

ST S
e

CAN BE BUILT
FOR ONLY 7 GNS.

or as 2 mains/battery job with
200 250 v. A.C. Power Unit for
only 9 Gnos,

Carr. and pkg. 3/6.
Performance of this 4-valve,
2-wave superhet equals ready-
built Portables costing pounds
more. The PRINTED CIRCUIT
supptied makes construction
amazingly easy
Circuit dlagxam full
ete., 1/8 post free.

MULLARD 510
AMPLIFIER KIT
WITH T.C.C.
PRINTED CIRCUIT

All specified components used
and you have your choice of
transformers and ochokes by
Partridge, Haddon, W/B, Ellison
of Gilson. Demonstrations given
any time.

COMPLETE KIT

All parts and printed circuit for
building the Mullard 510. from

9 Gns.

Full details on request. Book,
3/6. post free. All components
available separately. Also avail-
able built ready for use. Price
according to transformers used.

data,
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COMMENTS OF THE MONTH

Editorial and Advertisement Offices :
PRACTICAL WIRELESS
George Newnes, Ltd., Tower House,
Southampton Street, Strand W.C.2.
Phone : Temple Bar 4363.
Telegrams :  Newnes. Rand. London.
Registered at the G.P.O. for trans-
mission hy Canadian Magazine Post.

SUBSCRIPTION RATES

including postage for one year

Inland - - - 19s. per annum.
Abroad - - 17s. 6d. per annum.
Canada - - - 16s. per annum.
CONTENTS :
Page
Editorial 679
Round the_ World of Wm‘less 680
App’lcatrons of OCP 682
Beginner’s Constructnonal
Course .. 685
Coil & Transformer ‘Winder 689
Transistors in Practice 693
Tape Recorder Dictation
Switch .. .. 697
On Your Wavelcngth 698
Transistorised Pulse
Generator 701
Amplification at V. H F. ... 703
Push Pull Gram Amplifier ... 706
Components, Fauits and
Testing . ... 709
Microphones .. .. 713
Converting the Command
Receiver ... 717
Inger-station Noise Suppres-
sion ... 721
Transmm.ng Toplc> 725
Open to Discussion . 733
Programme Pointers 737

The Ediror will be picased to consider
articles of a practical nature.  Such
articles should be written on one side
of the paper only, and should contain
the name and address of the sender.
Wkilst the Editor does not hold himsell
responsible  for  maruscripts,  every
effart will be made to return them if a
stamped and addressed envelope is
enclosed. All correspondence intended
Jor the Editor. should be addressed :
The Editor PRACTICAL  WIRELESS,
George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.
Owing to the rapid progress in the
design_of wlreles.s apparatus and to
our eflorts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject of
letters patent.

Copyright in all drawings, photo-
graphs  and  articles  published in
PRACTICAL WIRELESS is  specifically
reserved  throughout  the  countries
signatory to the Berne Convention and

EDITOR : F.J. CAMM

O M R M L G

1
i
I

25th YEAR
OF ISSUE

BY THE EDITOR

THE SPACE AGE ARRIVES

FTER years of scientific debate, the space age was born on
October 6th by the successful launching by the Russians
of their artificial satellite without a hitch. It has encircled

the earth a large number of times at speeds estimated at 30,000
miles an hour. Although this issue goes to press some weeks in
advance of publication, it may still be travelling on its orbit
by the time these words appear.

It is a magnificent achievement and every credit must be given
to the Russians for it. The space age has arrived, and this
preliminary experiment, which must have far-reaching results,
is but the precursor of many more experiments of a complicated
nature which will lay the foundation of space travel, with the
moon as the preliminary destination. The Bleep-bleep which
has been received from its ingenious radio transmitter, itself a
remarkable piece of mechanism, has given the whole world
aural evidence that the satellite is functioning as it was designed
to do. We have been able to witness its passage through the
empyrean. It is travelling at an altitude of between 500 and 600
miles—the highest altitude ever attained by a mechanical object.

Notwithstanding the prior agreement by all nations that
each would announce to the others when any such experiments
were to take place, the Russians launched their satellite in
secrecy, following it with the explanation that it was a doubtful
experiment. The result was that all the observing posts through-
out the world which were brought into existence in this
geophysical year were unable in the early stages to make any
observations, and our own radio telescope erected at enormous
expense for this very purpose at Jodrell Bank was not able to
make any contribution until some days had elapsed and the
satellite had made some hundreds of circuits.

The experiment is of the highest importance to science, and
it will have the effect of accelerating the activities in geophysics
which is taking place in America and somewhat tardily in this
country. It seems a pity that this country, which has done
more than any other to advance the science of astronautics
and probably knows more about it than any other, should have
to take second place in a great scientific adventure of this sort
because of lack of money. Had that money been forthcoming
no doubt we should have been the first to have projected an
artificial satellite into the heavens. It cannot be denied that the
achievement of the Russians has greatly enhanced their world-
wide prestige, even if it has caused some tremors in American
scientific circles.

Incidental advantages which must follow from the launching
of this satellite must benefit radio science. We shall know far
more in the near future about cosmic rays and sun spots, and
their effect on radio transmission. The advantage, of course,
will be to short-wave, ultra-short wave and micro-wave trans-
missions, about which at present there is much to learn. In

( the U.S 4. Reproductions or imitations + the course of the year there will be startling developments.—
of anv of these are therefore expressly =
3 _(arbidden. w PRACTICAL | WIRELESS % F. J. C
DRl A [HEEs: Y "Our next issue. dated January. will be published on December 6th.
I s 6=ttt foimms ~g B e-§ 8 Pl -
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Broadcast Receiving Licences

HE following statcment shows
the approximate number of
Broadcast Recciving Licences in
force at the end of August, 1957,
in respect of wireless receiving
stations situated within the various
Postal Regions of England, Wales,

Scotland, and Northern Ireland.
The numbers inelude licences issued
to blind persons without payment.

Region Sound
London Postal... ... 1,140,231
Home Counties w.  1LIS1.120
Midland 873,507
North Eastern ... . 1,144.139
North Western... 844,960
South Western... 725,247
Wales and Border Counties ... 457.839
Total England and Wales ... 6.337.049
Scotland 824.797
Northern Ireland 192,178
Grand Total ... e 7,354,024

The Spacistor

ROM the US.A. comes news

of a new semi-conductor
amplifier. Resembling a valve
rather than a transistor, this
component is a reverse-biased
p-n junction (negative voltage
applied to the p section and
position to thc n section). The
input and output impedances of
the Spacistor are extremely high
—about 30 megohms. Owing to
the small output capacity it is
expected that these components
may be constructed to work at
frequencies higher than 1,000
Mc/s.

VHF for Southampton
THE Southampton Harbour
Board has awarded a sub-
stantial contract to Marconi’s
Wireless Telegraph Co. Ltd. for
cquipping the Port of South-
ampton Operation and Informa-
tion Service with frequency-
modulated V.H.F. radio. The
equipment will conform to the
standards laid down at the
Hague Convention of January
last and will form the basis of
a new system of port communi-
cations that may eventually have
a world wide application.

BBC Engineer Visits U.S.A.
THE BBC arc sending their

Hecad of Enginecring Train-
ing Department. Dr. K. R.
Sturley, to the United States to

: stations and 13010 mobile
stations

“ ., Dectails of the mobile stations

By “QUESTOR from which messages are trans-
e mitted and .received arc as

follows:—

study methods of training in ; .
broadcasting and radio - cngin- Cars (including ambu-
cering. He will see the work of lances, cranes, taxis,

the chief American broadcasting €1} ... 11,411
networks in New York and Ships (including small
Chicago. The training methods ships and tugs) ...... 901
used in industry and selected Hand portable stations 563
technical institutions in Wash- Transportable stations 133
ington, Cleveland, and Boston, C

will be examined. While there ' 13,008

Dr. Sturley will be presenting
three technical papers written by
other members of the BBC
Engineering Division for the
Audio  Engincering  Society’s
Annual  Convention in New
York and for the Socicety of
Motion Picture and Television
Enginecrs’ Convention in
Phttadelphia.

A private mobile radio licence
costs £3 for cach of the first two
stations and £2 for each
additional station per year. Two
new types of licence have
recently been introduced; one,
giving up to twenty-cight days
coverage  which  makes it
especially useful for shows and
. P N exhibitions, costs only £1. The
Private Mobile szdxo Licences other covers * inductive ” paging
AT the end of August there systems and is used in hospitals

were 1.561 licences in force and large buildings. The licence
for private mobile radio services fee in this case is £2 for five
(excluding policc and fire). years for an unlimited number
These  covered 1.805  base of stations opcrated.

A contract. valued at £1,000,000 has been awarded 1o Marconi’s Wirceless
Telegraph Co., Lud., for the complete reorganisation of the L.F. broad-
casting station at Ankara. The order includes the supply of a new 120
kW. L.F. transmitter which will be installed for parallel operation
with the existing 120 kW. L.F. transmitter supplied by Marconi’s in
1937, which has given extremely satisfactory service for 20 years. This
illustration shows the transmitter hall ar Etimesgut, Ankara, as it appears
at present. The original 120 kW, rransmitter supplied by Marconi's

in 1937 can be seen on the left.
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Award to Cossor Director
HE  British  Institution of
Radio Engincers has
announced the award of the 1956
Brabazon premium for the most
outstanding contribution on radio
and clectronic devices for air-

PRACTICAL WIRELESS

receivers were up by 22 per
cent. : for television reccivers by
10 per cent. and for radiograms
by 31 per cent.

The proportions of hire pur-
chase and credit sales in August
was 52 per cent. for television

receivers (same as

A miniature receiver seen at this
Show.
how small a receiver can be made.

Siemens-Ediswan and uses standard components. { i o n .

craft safety to Mr. K. E. Harris,
Techrical = Director of Cossor
Radar and Electronics Limited,
for his paper * Some problems
of secondary surveillance radar”
systems.”

This is the second such award
in three years, as the 1954 Braba-
zon premium was given for a
paper on ‘“ A high definition
gencral-purpose radar © by four
Cossor Engineers, Messrs.
Jenkins, Evans, Chambers and
Wallace.

Radio Sales Rise

ETAIL sales of
television  receivers  and
radiograms for the first cight
months of the year were higher
than in the corresponding period
of 195. The monthly retail
survey of the British Radio
Equipment Manufacturers’ Asso-
ciation shows that sales for radio

radio and

It is not in production, bur merely 1o show o

July) ; rose from
56 per cent. to
62 per cent. for
radiograms : and
tell from 36 per
cent. to 33 per
cent. for radio
receivers.

Mr. Harold Leak
to Visit the
U.S.A.

R. HAROLD
M*,

LEAK.
M. Brit. I.LRE..
Chairman a nd
Managing Director
of H. J. Leak &
Co.. Ltd.. is to
visit New York.
He will spend
much time at the
New  York High
Fidelity Fair and
will demonstrate
some of the leak
cquipment  exhibi-
ted. |
Mr Harold Leak
. . is the doyen and
Year's Radio \eader in the field

Hi-Fi  sound
It n'asb}'reproduc-
having

started 23 vears
ago. He leads
not only in the
designing and {
manutfac-
turing of
amplifiers. pick-
ups and pre-
amplifiers.  but
in the funda-
mental  scienti-
fic research on
sound repro-
duction.
Recently h e
was awarded
the “Dr.
Norman Part-
ridge Memorial
Award ” of the
British Institu-
tion of Radio
Engineers. for
his paper on
“ High Fidelity
L o u dspeakers:

wWWwWwW americanradiohistorv.com

There’s still time to send your friends who are
. radio enthusiasts the ideal Christmas gift . . . a
year’s subscription for PRACTICAL WIRE-
LESS. All through the year your gift will bring
them repeated pleasure . .
reminding them of your good wishes.
But hurry!
sure that first copies arrive in time for Christmnas.
Simply send your friends' names and addresses,
together with your own, and remittance* to
cover cach subscription to Subscription Manager
(G.2), George Newnes, Ltd., Tower House,
Southampton Street, Strend, London, W.C.2. E.E
An attractive Christmas Greetings Card will be
sent in your name to announce each gift.
* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES):
OVERSEAS, 17s. 6d., CANADA 16s. 0d.,
U.S. §2.50.
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The Performance of
Moving Coil and Electrostatic
Loudspeakers.” He is the only
Britisher ever to receive the
honour of being clected a Fellow
of the Audio Engineering Socicty
of America.

New Zealand Buys English
Radar

OLLOWING
evaluation

an exhaustive
of equipment
available both in Europe and
Amecrica.  the Civil  Aviation
Administration (Air Dept.) of
New  Zealand has awarded a
contract to Marconi's Wireless
Telegraph Co. Ltd.. of Chelms-
ford. England. for the supply and
installation of two complete sur-
veillance radar systems.

One installation will secrve the
Cook Strait Zone and Rongotai
Airport. which is currently under
construction at Wellington. N.Z.
The other is for usc at Ohakea
Airfield. a busy Royal New
Zcaland Air Force operational
base. Both installations incor-
porate  duplicate  high-power
(S00kW) cquipment of an en-
tirely new type, the Marconi
Type S264A,

Obituary

HE' death is announced of
Dr. Irving Langmuir at the
age of 76. The inventor of the
mercury vapour pump. he will
be remembered for his pioneer
work on high vacuum tubes.
@

LAST MINUTE CHRISTMAS

GIFTS

. every new issue,

You must send now to make

U.K. 19s. 0d..
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Applications of the OCP71

SOME USEFUL INFORMATION

By J. G.

HE photo-transistor is a normal p-n-p ger-
manium junction transistor in which the
inherent photo-electric effects are exploited.

The normal transistor is sensitive to light, and it
is for that reason that they arc encased in a
light-proof container. The photo-transistor has

many advantages over the conventional vacuum
or gas-filled types apart from those of a purcly
They are very much

mechanical consideration.

. -.=‘-- -l
Op tional Dioge

RM—17
Fig. Y.—Basic circuit.

Fig. 2.—The alternative
clreuit,

COMPONENTS FOR FIG. 1
1 OCP 71
1—Mallory cell type RM-1.
1 Meter 0-1 mA.

smaller, are  much more T
sensitive, andT do not need f
amplifiers to operate such i

]

devices as relays.
The photo-transistor to be
used in the following circuits

'
Ganged Switch

. Shown in
Transmit position

is the Mullard OCP71. if
the constructor has a
transistor of the OC70 or

OC71 type which may have

COMPONENTS FOR Fig. 4

R1—220 K2

R2—-680 K 2.

R3—2.2 K.

R4—500 K 2 variable,
R5—220 ©.

C1—254F 25 vwg.

C2—0.01 vF 350 v.w.
C3—25uF 25 vwg.

T1—Mic. Trans. 150 : 1.
T2—Qutput Trans. 6V6 to 3 2.

Vi—EF 37A.

V2—6Ve6.

V3—OCP 71.

Carbon Mic. 7.5 v. hulb.
DPDT switch. 6 v.and 7.5 v,

ON THE PHOTO-TRANSISTOR
Ransome

the opaque coating damaged he may like to
remove with acetone (nail-varnish remover} or a
similar solvent, all of the covering material to
expose the clear glass and try this modified
transistor in the circuits shown. These may prove
inferior, since the OCP71 has a special diffusing
silicone grease to increase the sensitivity to light
from all directions.

Characteristics
Dark current .................. 300:A
Sensitivity  with  preferred
direction of light......... 1.5—4mA
Cut off frequency ............ 3 kc/s
Vc max. . —25 volts
lc max. ... —I0mA
Pc max. .....ocooiiiiiiiii. 25 mW
Max. operating temp. ....... 45°C.

First Circuit

The first application is for a small photo-electric
exposure or luminous intensity meter. The circuit,
in effect, measures the collector current, which
varies with the degree of illumination on the
junction. The whole unit was built inside thé case
of the meter, and the meter calibrated against a
professional job borrowed from a friend. A small
Iivolt cell of the Mercury type was used, and
proved very good, since the current drawn is so
small and the life of the battery is almost shclf-
life. Another advantage of this type of ccll is
that the outer case is positive, enabling th> main
metalwork of the meter movement to’ be used as
a common “earth”™ point. the cap only becing

HT+

|
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'
'
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batteries.

amplifier for the OCPITI.

www americanradiohistorv com


www.americanradiohistory.com

December, 1957

negative. The meter used was a fairly good
quality type of sensitivity. 0-ImA.

As the dark current is so low, a switch was not
found to be necessary. If. however, one is
rcquired, it may be wired in, in the normal way.

Second Circuit

Another use to which the photo-transistor may
be put is the operation of a small relay. The
photo-transistor is connected in series with a sen-

L A

AN

Fig. 3.—Finding the focal length.
sitive relay of about 3.000 ohms resistance, to a
9 volt battery. The relay must be sufficiently sen-
sitive to close on about 2mA across a 9 volt
supply. The one used in the prototype was a
small ex Government relay P. 27258 which, after
a little adjustment. closed on about 1imA. ‘The
OCP 71 is employed in rather conservative cir-
cuitry for two reasons ; it helps to avoid failures
due to overhcating when the cell is continually
illuminated ; second. for reasons of back EMF.
When the photo-transistor is illuminated, a cur-
renl of about 2mA is flowing through the relay
coil. As soon as the illumination cecases the
current drops to about 200zA. This causes a
collapse in the magnetic field in the relay coil.
This results in a * back-kick ™ of opposite polarity
to that previously applied.  This may be fairly
large. of the order of 30 volts. Much of this is
taken up in the relay coil Cht
itself. but some may appear :
in the circuit, which. unless
a small “ H.T.” is used. may
do damage to the photo-
transistor. In order to
reduce this back EMF an
optional crystal diode may
-be connected, as shown.
The uses of such a

HT+ to
Amp !

HT+to
Amp &

COMPONENTSFOR Fig. 5

T1—250-0-250 volts at 120
mA.; 6.3 volts at 2 amps. =
C.T.: 5 volts at 2 amps. C,F T3
Ch. 1 and 2—I10H choke
at 60 mA.

C1 and C3—16 »F 350 v.
wkg,

PRACTICAL WIRELESS

I

Ch. 2
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circuit as this have been enumerated in previous
articles on the ordinary P.E.C., such devices as
garage door openers. burglat alarms (a blue
filter in front of the exciter lamp renders the
beam almost invisible), liquid level controls. or
even. with the relay adjusted and the sensitivity
control very carefully set. as a smoke detector
and fire indicator. In the original model the
sensitivity control was found to be useful for
experimental purposes. It may be dispensed with
it desired.

Since quite a high degree of illumination is
required by the cell, a simple lens system was

Sensitve Ares

e c
White
L/n,e © e
A A
c b e

Fig. 6.—Connections of_ the OCP71.

found to be necessary. The system was not
elaborate. A very scratched and battered lens
was discovered. The focal length of the lens was
found by focusing an image of a window on an
opposite wall. sec Fig. 3. The lens was mounted
in a box which had been blackened inside. and
the photo-cell mounted at the focus. this very
simple arrangement was found to be excellent
for the purpose. 1If a small arrangement is
required the lens should be of short focal length,
It must be remembered that with these lens sys-
tems it is inadvisable to direct the assembly at
very high sources of luminous intensity, such as
the sun. as the photo-transistor may become
damaged. It might be worth mentioning that if
an electric light bulb is held too near to the cell
damage might result due to the heating effect of
the lamp raising the temperature of the junction

7/

Fl

63V 2A.

Heaters Fo

[ ¢
]

C2 and C4—S uF 450 v. wke.
Vi—574.
Fl and F2—500 mA. fuses.

Fig. 5.—A power pack for the amplifier in Fig. 4.
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causing a “run away,” irreparably damaging the
photo-transistor.  When soldering these cells in
circuit the normal precautions should be observed
to prevent damage by heat. (A very efficient heat
shunt has been devised by one firm. I consists
of a slice of potato about 3in. thick, through
which the wires are pushed and then soldered
into circuit.)

¢

COMPONENTS FOR FIG. 2
1I—OCP 71.
I—Relay of about 3,000 o,
1—Variable resistor about 500 2,
1-—9 .volt battery.
1—OA 71 diode optional.

So far we have confined our activities to some
simple projects, using the photo-transistor. The
device about to be described has been used as a
model demonstrating the underlying principles of
radio communication and is a littte more ambi-
fious.

A Light Transmitter
The principles of opera-

WIRELESS December, 1957
the thermal inertia of the filament. The range
attained in a fairly carefully sct-up arrangement
was a little over 330ft. The 'system is a very long
way from Hi-Fi, but is sufficient for the trans-
mission of speech. : :

In the transmitting position the output from
the amplifier is applied via the output transformer
to a bulb and battery wired in series. The A.C.
fed from the transformer varies the light output
from the bulb in sympathy with the output from
the microphone, and this may be regarded as
*modulated light.” The circuit is quite conven-
tional as far as the rest of the mrcun(ry s con-
cerned.  The original circuit was a *‘one way
only ™ system, but as can be seen trom the dia-
gram. the system has been modified for two-way
communication.

The photo-transistor is conlamcd in a light-
proof box to prevent " jamming " from sources
such as 50 c.p.s. mains lighting. D.C. mains
should not afiect the system. The power pack
was built on a separate chassis and was used o
feced both amplificrs (two amplifiers of the type
shown in Fig. 4 are needed).

tion are simple. A small

pea-bulb is fed with current me=ao9C

modulated with current fed
from a small A.F. amplifier.
The varying light from the

‘;]}(D:f : \

lamp is transmitted by a y

stitable lens arrangement / )
and passed on to the photo” frefiector  Container
cell. The photo-transistor Fig.

converts the varying light
into electrical pulses which is fed into another
A.F. amplifier.

The range of the system depends., of course,
upon the power of the lamp, and the lens effi-
ciency. The larger the lamp the greater the
modulating power, the lower the fidelity, due to

T—
Lens

7.—Details

Lens  Container QCP7/

condenser lens.

of a

A battery version ci the circuit has been tried,
but it was found to be very inferior to the mains
model.  For a long distance operation a con-
denser lens is required. A suitable arrangement
is shown in Fig. 6. In Fig. 5§ we give a circuit for
a suitable power supply.

Experimental Standard Frequencies

AN experimental 60kc/s standard frequency
L broadcast. begun on July I, 1956. at the
Boulder (Colorado) Laboratories of the National
Burcau of Standards. is opening up several inter-
esting applications, some of which are already in
use. A. H. Morgan. Chief of the Radio Broad-
cast Service Section of the NBS Radio Standards
Laboratory, is supervising the experiment. -

The Bureau has been broadcasting standard
frequencies since 1923, when radio was in its
infancy and very few people owned radio
receivers. Through the ycars higher power and
more frequencies have been added until at
present the NBS standard frequency broadcasts
arc on six high frequencies (2.5, 5. 10, 15, 20, and
25 Mc/s) at WWV_ Beltsville, Maryland; and on
three (5, 10. and 1S Mc/s) at WWVH, Maui,
Territory of Hawaii. Up to 10 kilowatts are
radiated on some of the frequencies. Specialised
radio receivers for these broadcasts have been
commercially available for many years.

Measurements by the Boulder Laboratories and
others have revealed that the regular standard
broadcasts at high frequency (H.F.) are subject

to changes in frequency as they travel away from
the transmitting acrial.  This is sufficient to make
these H.F. broadcasts unsuitable for many
applications.

To meet this urgent situation, W. D. George,
Acting Chief, Radio Slandards Laboratory,
initiated a plan to begin the experimental broad-
casts at several low or very low frequencies. The
60kc/s frequency is being put into use: ﬁrst under
the call sign KK2XELI.

The principal reason for studying standird
frequency broadcasts at frequencies below about
100kc /s is to determine a practical method whereby
the radio propagation errors arc minimised and
users may accomplish high-accuracy frequency
comparisons in a shorter measurcment time.

The experimental broadcast on 60kc/s, although
on low power. has already presented scveral
intriguing possibilitics.  With the co-operation of
Professor Picrcue, it has been possible to compare
the NBS primary frequency standard, broadcast
on 60kc/s, with the Brtish standard, which is
broadcast on 16kc/s and 60kc/s, to an accuracy
of comparison which is better than two parts in
one billion. This has been done almost con-
tinuously since the broadcasts began last July.
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AS DISTINCT FROM A THEORETICAL COURSE,
STARTED WITH A SIMPLE CRYSTAL SET, WHICH iS GRADUALLY

PRACTICAL WIRELESS
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THIS SERIES

MODIFIED IM STAGES, UNTIL IT BECOMES A CRYSTAL AND

TWO TRANSISTOR LOUDSPEAKER SET

(Continued from page 604, November issuc.)

Improving the Selectivity
OU are now rcady to make the receiver
more selective.  To do this. remove all
leads soldered to the aerial tag. Fix
another trimmer of about S00pF value above
the other one. Fix one tag of the new trimmer
(C1) to the acrial tag. remembering to solder all
shims together on some types of trimmer. The
other tag of C1 takes the leads which previously
went to the aerial tag. i.c.. one to the diode. one
to the other trimmer C2. and one to the lead M
of the coil (Figs. 17 and 18).
The trimmer Cl now

By E. V. King

trol and modifying the coil to cover long waves
as well as medium.

No doubt the cxperiments which have so far
been given proved interesting and instructive as
well as having given you much confidence. If
you have not made up this radio you can easily
do so now; if you are a real beginner do so only
in stages and test each first.

It is assumed that you now have the simple
radio working and- that it is fitted with the aerial

serics condenser which has been mentioned.
The front panel thus holds two trimmers (or
variable condensers)

becomes a  variable
selectivity control and
°2 remains the tuning
control. Naturally you
may fit larger variable
condensers with knobs

PARTS REQUIRED
(For the modifications given this month).
VR1—30 K or 50 K volume control.
Tri— Red spot or OC71 transistor.
1 oz. 32 g. enam. copper wire.
S1, S2—2 toggle switches.

and four terminals.

How to Modify the
Coil to Receive Long
Waves
In order to receive

SeEe g e b bees 0 Bnie

it v ‘ish. but the R1—1 220 K } w. resistor. : et 4 N
::ost)osvilr lqbe glieater, gﬁe_go%)o 'g ‘.T.'r?":’l'l'l(elr W lzesistor: ll?églgmlc\bavzndsta(t)itg;;
the performance the 1 TSvtorcph battery. i you must remove the
same. . e e st an ot st s g b st st ansnomeneese me st COILand  wind on

You will have to another 120 tumns of

find by trial and error the best position for C1:
as the selectivity improves the volume will drop.
While this is a simple crystal set this is very
important. but when a transistor is added selec-
tivity becomes paramount as ample volume is
readily available. Performance will be greatly
- improved on adding a transistor and volume con-

g e g g

A E P P

@0/ all
g| | J

Front View Rear View
( coil moved for c/ar/ty’

Fig. V1.—Practical wiring for the Fig. 18 circuit.

32 s.w.g. enamelled copper wire in three piles

of 40 wound in the same direction as the ori-

ginal 24 turns (Fig. 19). Each group of 40
turns is wound in a space of lin. in a
Se/ect/wty

-

X
Coil....24 turns 1 °
26 gauge enam. ==Em Tuning
copper wire, 7' c2

closewound on °
caraboard carton
n
’%
Fig. 18.—The modified circuit  for improved
selectivity.
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pile and not side by side. The top of the new wind-
ing is carefully scraped and soldered to the bottom
¢N) of the old winding. There are now three connec-
tions to the coil, M. N and O.

The coil is now fixed back on the base and a
wave-change switch is fixed to the front panel.

Round cardboerd

[ carton g M
V2 G H v
R  E— 24 turns 26 gauge
e emm e ————  S4 < enamelled wire,
- )ity c/osewound
Ay 4
- 1, 40 turns 32 gauge
e enamelied wire,
_';7@ S pitewound
L4 40 turns 32 gauge
L [ enamelfed wire,
e 28 pilewound

40 turns 32 ga
enamelfed w%reu,ye
pifewound

Fig. 19.—Modifying the coil for Long Waves.

Any type of on/ofl switch will do. The writer
had some rather large Air Ministry ones which
he used. The switch position is shown in Fig. 21.

The wiring is completed (sce Figs. 20 and 21b).
The “ O™ lead

WIRELESS December, 1957

and balanced-armature phones. the author received
the Home programme in Surrey with such strength
that a person ten vards from the phones could
clearly hear speech or music! The Mullard OC71
is suitable, but the author used a 10s. Red Spot.

14
Z

-
p=C2 Prones

S/
Wavechange Q
Switch

Fig. 20.—Theoretical circuit for dual range reception.

Power is drawn via another switch from a T5
torch battery which is fixed to the base beside
the coil with a small tinplate clip (Fig. 24b).
The on’oft switch, which may be of any type.
is mounted

goes to the undernecath
carthed tag of the wavechange
C2. The “M~ switch ({sec
lead goes to its Fig. 23). In
previous  posi- future you wiil
tion on Cl. have to switch
Lead “N7 this one off
goes to one when the sct is
side of the not required or
switch, the there will be a
other side continual
going to the drailr} frgntt the
5 ] sma attery.
carth tag The current is,
Testing on howml'cr, e‘\li
The three stages covered in this article. tremely  sma
Conepieye ges o at about .1 or

Put the switch on (Medium Wave) and connect
up phones, aerial and carth. The sct should
funiction just as it did before because the switch
is shorting out the new long-wave winding. Now
open the switch-and do up CI fairly tightly. then
tune with C2. You will easily locate Droitwich.
the author found that the Light Programme was
better received on this band. Many Continental
stations can also be received too, but some diffi-
culty is expericnced in

.2 mA according to the transistor used.

battery will last very many months.

The

Wiring the Transistor Circuit

Here is a suggested plan for the beginner to
follow with the help of the theoretical and prac-
tical circuits of Figs. 24a and 22. Connect the
carthy side of C2 to the newly fitted switch (S2).
switch it off ar.d connect the other side to tRe

separating them adequately.
Howto Fit a Transistor for
Much Greater Volume
Later. when a transistor is
added, C1 can be loosened
off and the selectivity thus

improved. If you are using

a very short aerial (i.c.. a (
bedstcad) and you have cof
sufficient experience you )

could arrange to short out

C1l when St is in the “off 7
position (Long Waves).
With one transistor fitted,

(&) Front Psnel Layout

Fig. 21.—Practical wiring for Fig. 20.
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brass cap (plus) of the TS5 cell. Take a 33.000
ohm resistor and another of 220.000 ohms, shorten
the Teads to lin. and join onc lead of
cach together and take the spare 220k
lcad to the far phone tag and then to the

Red Black
S = l—
i ==L,
I A o % 1% —. +
. volt
3 ;ﬁ 1 dattery
= Jice —-_— L
= ! &
= \f/ = s2
REZ
2 JokaZ
= =
o
Loutter
Base
i Collector

\Ped spot Emitter!

Fig. 22.—The theoretical one-transistor circuit.

negative side of the T3 cell. Join the spare 33k
lead to the carth tag.
freely suspended
in the wiring
with a csolder
blob where they
join. The wire
which previously
joined onc phonc
tetminal to earth
is rcmoved.
The diode is
now unsoldered
from the phone
tag and is re-
connccted to
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Now take the transistor and study it carcfuily
with reference to the plans ol Fig. 22, Leave the
leads full length and slip some sleeving over them
for protection against shorts.  When soldering
transistors you should always tin the parts they
are to be fixed to. apply fuxite to the leads. Then
take up some solder on the iron and quickly
solder each lead in position. Do not let the hot
iron warm up ihe body of the transistor. and if
by any chance the soldering is not successful wait

five minutes belore having another go.  The
el [
A £ P P
= LmWed/um
la-q=""" Switch
This @
side c’, 57
not Sefectivity
yet
used .
| On/Off
Switch
TT—Tune

Fig. 23 —Front of panet layout for the one-transisior
receiver.,

writer is convinced that no special technique is
really required in soldering transistors provided
the operation is done quickly ; he has had only
onc develop a
fault in fixing
out of hundreds
which he has
used. T he
beginner  may
like to play
safe and make
the sleeves on
the short side
so that he may
hold each tran-
sistor lead with
pointed pliers

the solder blob
at junction R
and R2. Make .

e, cure the black side goes to
] the blob and the red side to

/
Fed spot — =y |OC7 the tuned circuit

75 Cell (Brass cap is +ve)

Fig. 24.—Rear view of the onc-rransistor receiver.

while it is
Rear view of the wiits shown on the opposite page. soldered. This
will  take the

heat away and is known as a thermal shunt.

Solder the collector (this is near the red spot)
directly to the spare phone terminal tag where the
diode used to be. The base (the
centre lead) to the solder blob
at junction Rl and R2. and
the emitter (remote from the
red spot) to the earth tag. The
transistor is now freely sus-
pended in the wiring, tuck it
underneath but do not bend

"ﬁhplate clip for TS
b

= 15— leads close to the body itself.

. = = } Check very carefully that

K Aéﬁy da Ly da you have wired up correetly;

4 {P especially note that the bat-

. tery is fixed the right way
- —— 2 round.

Clip dimensions ~ Testing the Transistor

(b) Receiver
Connect up acrial, earth
and  phones  and  switch
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on S2. The receiver will now work with really
super volume and clarity. You will find that you
can, if you wish. receive local stations on guite
short lengths of aerial and scores of Continental
ones with a good long one. If you have a milli-

=
Red spot ..£ i oc

w 4TS Cell

Fig. 25.—Rear view showing volume control.

ammeter you may check the transistor drain on
the battery by fixing it in one of the leads to the
battery

Fitting a Volume Control

Although the above set is now highly satis-
factory you will apprcciate the need for a volume
contro! “unless you put the phones underneath
your pillow ! (This is. by the way, a handy way
of listening when in bed)

The control, which is an ordinary 30k (S0k will
do} potentiometer and is fitted on the pancl. the
back view of which is shown in Fig. 25. The
control should be just about under the acrial
terminal. '

The diode is disconnected from the solder blob
and is connected to the slider (centre) of volume
control. The remaining tags of the volume control

PRACTICAL WIRELESS
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are taken respectively to the earth tag and the
solder blob. R2 is now removed. for the volume
control has taken its place. The circuit should
now look like Fig. 25 except that the coil would

actually hide ithe switches and trimmers. A
Red } o8 Biack —1% or 3 volts
$
2o
z220 The
=An remainder
DI{od? = of circuit
s ’ :
unsoldered —— —>1 ISVZ S/U/;;i 2
£
. }"' ) < controt
ere = replaces
= VR/ R2
™= 50—~ 50K0
= Volume
< Control
+

Fig. 26.—The circuit miodified for use with volume
control.

theoretical picture of the part of the circuit which
is altered 1s shown in Fig. 26,

You may. if yvoi wich, shunt the S0k volume
control with a 100K recister. the real value will
then be 3Ck. but the author found very little
difierence in performance. If ycur control works
the wrong way round simply reverse the connec-
tions to the outside tags.

The radio as it now stands will make a splendid
standby recciver. bedroom. or camper's radio, if
it is fitted in a wooden cabinet. The receiver is
everlasting and the cell wili last almost as long
as it would on a shelf ! You may. of course, fit

normal condensers with knobs as previously
stated.
Next month details will be given of fitt'ng

another transistor so that a loudspcaker may be
worked at good volume.
(To be continued)

New Design of Radial Transducer

HE L.276. a new lype of ultrasonic cleaning
bath for ¢mall components and precision
picce parts. is announced by Mullard Ltd. as
being in full production. 3
The company’s considerable experience in the
development and application of ultrasonic wchni-
gues has shown a specific need for a compact.
hand-fed cleaning bath to supplement conveyorised
equipment for the rapid and’effective cleaning of
small articles. Much of the design of this new
bath is directly related to extensive field investiga-
tions undertaken to determine the precise require-
ments of many industries.

Ultrasonic Techniques

Althcugh their history is relatively short. ultra-
sonic cleaning technigues have proved highly
successful in all those industries where they have
been adopted.  In many cases, almost spectacular
improvements in cleaning standards. with material
reduciion in processing times, have been achieved
over conventional methods.

With the introduction of the L.276 even greater
possibilities for the treatment of small components
and precision picce parts are opencd up.

b,

New Design

The outstanding performance of the L.276 is
attributable laigely to a new design of low-
frequency radial transducer, developed specifically
for the egnipment. This transducer has two
important advantages. both of which result in
improved cleaning efficiency and shorter proces-
sing times. First, it effectively focuses the cavita-
tion intensity in the centre of the cleaning fluid
container. where the component would be situ-
ated.  Sccond. the cavitation effect is directed
equally to all sides of the component simultan-
cously: thercfore, unless exceptional requirements
call for mulii-stage processing, the entire surface
area of the article can be cleaned with one dip.

The beaker is easily removable—it simply
stands in position in the centre of the transducer
annulus: multi-stage processing with a variety of
cleaning agents when exceptionally high cleanli-
ness is required can therefore be carried out by
simple-substitution of beakers.

The radial transducer incorporated in the L.276
is a low-frequency “type operating at 20 Kkc/s.
The choice ol trequency (iow as opposed to high)
is dictated largely by the nature of the contami-
nations which the cleaning bath is intended to
deal with.
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OST constructors have tricd winding their

A own coils and transformers. and the usual

arrangement consists of a drill fixed in a

vice and the cutting of wooden blocks to fit

various formers and bobbins.  The writer tackled

a few filament transformers in this way but soon

realised that some kind of muachine was essential

if transformer construction was to be carried out
with any rapidity.

After trying and rejecting various methods and
consulling one or two “old hands ™ about this
phase of radio construction. the following machine
was cvolved.  The materials used were odds and
ends found in the spares box. and the few addi-
tional items should not cost more than fifteen or
sixteen shillings.

The base shown in Fig. 1 consists of four
pieces of angle iron. welded or bolted to form
a sheleton-type chassis.  The size can be varied.
but in the original I4in. angle iron was usced. two
picces Idin. long and two picces 7hin. long. Three
uprights of 16 s.w.g. mild steel are boited on
to form bearings for the spindles. Uprights are

6in. long by lin. wide. drilled jin. hole for shaft. {

The spindles are two lengths of §in. rod. originally
extension shafts for potentiometers.  The rear
one taking the bobbin of wire is 9in. long and
the winding spindle 74in. long. Four brass
bushes 14in. long by 4in. thick drilled centrally
with a 1in. hole are required for clamping the
bobbins centrally around the spindles.  These
bushes could be brass spindic couplers.  Each
bush is given four saw cuts lengthwise to accom-
modate the brass vanes. Sixteen brass vanes are
required in the shape of right-angled triangles.
as in Fig. 3. These can be cut out of old
brass condenser vanes. A hole is drilled in cach
bush in onc of the spaces between the saw cuts
and tapped 4 BA to take a grub screw. When
this is done the vanes are carcfully inserted in
the slots and sweated in with solder. Fhese chucks
are self centring and will take any bobbin or
former. round or square or oblong up to a maxi-
mum size of 4 sq. in. core dia. or 2 minimum of

PRACTICAL WIRELESS
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WINDER

THE CONSTRUCTION OF HOME-MADE

COILS, ETC., IS GREATLY SIMPLIFIED

If YOU HAVE A WINDING MACHINE
SUCH AS THIS

By K. H. Parkes

tin. sq. in. Tt will be seen that this Oexibility
cnables almost any type of transformer bobbin
or coil former to be wound. execept. of course,
transtormers over 4 Kilowatt or thercabouts.

Operating Mechanism

The coil winding mechanism consists of a small
grinding machine giving a turns ratio ol 8 to 1.
This grinding machine was obtained from the
popular stores and should present no difficulty
regarding purchase.

To fix this on the stand a small picce of angle
iron was welded on. but a bracket of 16 s.w.g.
iron can be bolted to the side serving the same
purpose. A large brass nut is soldered on the lin.
spindle to screw on to the grinding machine, which
is provided with a locknut. The other end of the
driving spindle is filed square. as in Fig. S. and
tapped centrally 4 BA. A small handle is made

—

| By ?
e

(&7 grinding
machine
I

L 745"
Fig. l.—Details of the coil winder.

N
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from a length of 16 s.w.g. strip 3in. X 3in., and
using a square file a 3/l6in. hole at one end is
filed" square to fit the shaft. A short piece of
4 BA studding at the other end provides the

Fig. 2.—The boss which
carries the chuck  fins.

"
Ya dia.

Fig. 5.—(Above) The boss which
carries the handle, and Fig. 3
(right) derails of the fins.

handle. When winding fairly heavy L.T. windings
this handle is fixed on with a 4 BA bolt and
cnables the turns to be laid slowly and tightly.

On each end of the wire-carrying spindle two
brass bushes taken from tuning knobs are fixed
to prevent the spindle coming out of the upright
bearings. These also serve as tension devices. due
to the springiness of the uprights.

No provision has been made for counting turns.
but a small rev. counter could no doubt be
attached to the upright on the driving end.

Now that transformer construction can be
undertaken with reasonable speed and confidence,
it is surprising to find what materials arc readily

PRACTICAL
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obtainable. Hiph cycle transformer laminations
can be used. Field coils and relay bobbins pro-
vide a source of wirc. Cardboard for bobbins.
waxed paper from condensers, can be pressed
into service.

Setting Up

A final word on how to set up the winder.
‘Fake a 1ecl, bobbin or old transformer core con-
taining the wire, slip off one brass bush and chuck.
slide the bobbin on. replace chuck, tighten up. and
replace brass bushes. ‘Undo the small grinding
machine slide ofl one chuck and fit bobbin or
core to be wound. Tighten up chuck. replace
grinder. and the machine is ready.

The usual precautions regarding tmnstormcr
winding should bc observed, i.c.. insulation.
dropped turns. ctc.

Practice proves that this machine is very versa-
tile and should more than pay for itself in nest
to no time.

Fig.

4. —-Side view of the winder.

News

THE NOTTINGHAM AMATEUR RADIO CLUB (G3EKW)
Fon, Scc. : F. V. Farnsworth, 32, Harrow Road. West Bridglord.
Nouingham.
HE club meets every Tuesday and Thursday at Woodthorpe
House. Mansfield Roead, 7.15 to 10 p.m., [or practical
construction work. mofse training under e(p‘rt wition with
latest equipment, legtures and discussions. The Club transmits
on top band and after some reconstruction work hopes to be on
other bands as well. Prospective members are very welcome to
visit the club.

THE BURY RABIO SOCIETY
Hon, Sec, : Mr. C. L. Robinson. 56, Avondale Avenue, Bury.
EETINGS of the above society are held on the second Tuesday
of the month at the George Hotel, Kay Gardens. Bury, at
8 p.m.
Forthcoming meetings are :
November 12th. Mr. T. C.
Looks Back.”
December [0th.

THE SLADE RADIO SOCIETY
Hon. Sec. : Mr. C. N. Smart. 110. Woolmore Road. Erdington,
Birmingham, 23.
HE club station (G3JBN) at the Church House is available
every day of the week for the use of members. Instructional
and constructiona) classes are held on every Tuesday and Wednes-
day evening. Extra morse classes will be held on Monddy evenings

Platt (G2GA)Y»— An Old Timer
A.G.M. and Junk Saule.

when the demand is sufficient. The ™ Slade Net ™ will be on the
air on the following Friday evenings :  November 29th ; Decem-
ber 27th.

November 8th. * Astronomy uand Cosmology.,” by the
Astronomer Royal, and " Interplanetary Travel,” by W. A,
Scarr, M. A.. (G2WS). [Fwo recorded tape lectures from the
R.S.G.B. Library ; plus recordings of transmissions from
GB3SP.

November 22nd. Annual General Meeting.

December 6th.  ** Air Traffic Control.” A talk by an air traffic
controt officer Irom Birmingham (Elmdon) Airport.

S ¢

from the Clubs

December 20th. Fun and Games.”
L. H. Blackwell and G.

( presented by Messrs.
L. Turner {(members).

SPEN VALLEY & DISTRICT RADIO & TELEVISION
SOCIETY
Hon. Sec. : N. Pride. 100, Ruikes Lane, Birstall. Lesds.

HE ubovc club has altered its title to " Spen \.dlc\ Amaleur
Radio Society.”

The officials for the year are:
(G31IC) : vice-president and hon. treasurer, Mr. [.. A. Metcalie ;
commitiee. Messrs. F. Varley (G2FCP). G. Crossley (G2CGR),
and J. J. Rose.

The meetings tor November are :

president. J. Chariesworth

Wednesday, November 13ih @ Supper at George Hotel, Cleck-
heaton.
Tuesday. November 26th : A joint meeting with the Bradford

Radio Society at Bradford Technical College hy F. M. Price,
M.Sc.. on ** Some Experiments with Microwaves.”

Thursday, December Sth : Joint meeting with Leeds University
Union Amateur Radio 90L1e1y at Leeds University Union. when
Messrs. Eddystone will lecturc on Communication Receivers.

LIVERPOOL & DISTRICT AMATEUR RADIO SOCIETY
Hon, Sec. : Mr. W. D. Wardle (G3EWZ), 16. Mendip Road,
Liverpool. 3.
AUTUMN programme is as 1ollows :
November Sth—Debate.
November 12th—Films.
November 19th-—Open Night.
November 261I1-—Con\rruc'ﬁon Contest.
December 3rd—Junk Saje.
December 10th—Police Radio.
Meetings are every Tuesday at the Commmunity Centre. Penny
Luane, Liverpool. |
The Society are very keen to get more young members and
SWLs. The Annual General Meeting was held on October Ist
when Mr. Basil O'Brien, R.S.G.B. Regional representative,
presented the Society with both the Region 1 Trophy asd the
Trophy for the highest score in National Field Day. Thisis the
first time both have been won by the sume Society in any one year.
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ady o it only external pluz it comaeet
. aligned and tested ready for use. ntate
Chanrel vogquiro). Guar, Bargain Ofter -

BAND 3 T/V CONVERTER—I85 Mc/s- 199 Mc/s

Suitable for London, Birmingham, Northern and Scottish ITA Transmissions.

Mk. 2 Model :i- illust Latest Cascode cirenit nsing biueprint, valves and all uvm,mn- nte, cte., exchinling
ECOSE ancl [FEsay wiving improved sensitivity Power supplies to molitied W W design. B jrgain Odler
IS I over stane circuitss Built-in Power suppty only 2 ens 3 AR LN Pawer Supply Kit. €omplete

e ws only dliug v dine Mt din 20/- S SR WS “UI'I L-Band 113 Switeh Kit, 6,4,

CONVERTER ACCE:SOR[E 3
Band 1-
tors

Unit. 7/6. Var. Attenua-
N

6l Pattern Filter, 8 8.

ar Yull rerund, opdy £3.19.6. Can, & Pa Baned 111 A contside Single Dipole wilh 4 yds,
Mk, I Model u-inz 2 N2 s or EPs0'e, Fall voustructor co-an, eten, 13,80 5 Element Benin, 2713, 5 Eletent,
Rit o1 Purts inchuding drifled chassis Tln s din s 3§/, ete.

Velume Controls |80 iy, COAX:

Ton. mtios, 10,000 ohnis STANDARD i
v . . + R £ i dtmn.
-2 Megohms. - Louk | boicihene nuntated.

spindiee. 1 vear | aene ot
guarantec. Midget Edis- @RI ATONLA

wan type.

e e | 84l yd.

4,8 SPECIAL — Setni-air
o 1'1‘.(1«10 spaced  pulythere, S
Megohmis, ; fly
Less switch. 8le nach. obu Coax (iu. liam.
Coax plugs, 1,2. Coax | Staudard core.  Lowees
sockets, 1/-.  Couplers, [ cut 509, 9d d
1/3. Outlet bozes, 4:6. | Ideal Band 3. y

TWIN-FEEDER, %0 ohus. 8d. vd. ; 300 ubims, 84, vl ALL-WAVE RAD:OCRAM cuAssxs
TWIN SCREEK FEEDER, %0 chms, 1,3 3. 3 WAVEBANDS
TRIMMERS, Ceramie, 1 pi.— 70 9d.; R R TSI 1N \'XL 'I MII'L-P T
130 pi., 13 250 pf 16 M.\\'. RN
Beehl\e Type—2 v 4 pl. or 3 to 30 pi., 1 QI I IL‘*
REJSTOR: Pret. values 10 ohms 10 megohin.. oy LA 1250 v., 4 pos. WiC
CARBON WIRE-WOUND e, Rhort-Medina-Lurgee 10 sockot. Hogh
Type, § w.. Z4.; 5w 95 olnpe 1.8, 9 dist core coils At eirenit techninue, delayed
4. 1 Ao 10,000 18 AV and nes O F 4 walts. Chasas
d a 15%. 8 ohax a . Lsia LU 6 a 2t Dial teine s 41w Tlor or Vert.
pe. S 5wy Isomn - 19 tion tame=. Walnal er ivory kaobs to choice.
5o, Tm Cow oy | } S o0 ALened sl calibtatol rady or use. Sensitivity
(.’  Stab” We . . 2 and Qualily at Low Cost.
Vo HiStah, i, - fWw ) ol 2.8 | Chassts tslatend from miains-. BARGAIN

WIRE-WOUND POT!:

1
S PRICE ns
Pre-det Min., T.V. Type ; o (i

; Btandard Size 1% 10in. speakers to match, 20/- amd 257a.
Knurled Siotted Kupob. | Spindle,  High 7 Valve De Luxe, push-pull EL41 version, 7 watt
All alues 25 ohms to 30 | Al Values. 100 ohns 10 | gytout, with H Duky Output Transformer, £12.10.0.
K., 3- S0 K., 4'- 150 K. 58 100 K., B8 | ¢y & ins., 5

Lhittsy arbon Track. | W/W EXT. SPEAKER
5 K. tu 2 Mez, §-. CONTROL, 1v Q. 3-.

3w.LAB.COLVERN, et

RECORD PLAYER BARGAINS

CONDENSERS3. All prefl. vaiues SINGLE PLAYERS.—3 »pn R (T1'~), 92/6.
3 pi tu 680 p . e tic Lypes. . 4 ~p. BSR (Itteat mo‘iv T l*") 99/8. 4 cp.
J.00 pi. 94, each. Tubuhu-;, 500 1, COLLARO 5gna. t = GARRARD o 5.r0.
aml T AHWAS, 00T, 005, U] mnl 1350 v, Carr, X in

03, 14500 v Hunts FLOL
5 Hnats, 18 1 2KV
el b kv, Ta.C., 5:6.
SCOTCH BOY, EMITAPE, eh
| NUU“ reels, 400,

AUTO CHANGERS. -3 ,|x . COLLARO (R(H,
7.19.6. 1 ep. BSR (1'An), £8.15.0. 4 sp.
COLLARO (RC154), £9.15.0. . GARRARD
(ROT20 411, 93 gos. Carr. & inw., 46,
7 ape, woml Al above noddls, Brawd New aml Guar,
. 8 o o, Pittel ltest style Mweight Xtal, P.U. with
: . * narnaver hewl and twio sappliiee styh
SPECIAL OFFER -GARRARD ¢ v. Batierv
operated single 43 1an, Reeond Player with
'y i Xtado P.UL 0 Lded it o battery

de e,

BA!;GAIN £5 lg 6 Carr & el B

soxep VALVES coaravesih

10:8 POIN2 10/8

s 9
1 9 10 6 vy 12 6
Q 10;6 I‘l,-‘l 118
S g 128 PLse 0.
HAL B 10 8.6 l' <,
GhT I~y 9 11/8 ¥
[N 3 8 10
(R 10 118
9 10

RECORD PLAYER CABINETS

Conteraporsry  style aexing  covered  calindt in

§ - ECH42 10 6 sy ]
8 8ILCIIT 20,8 Lo L
SPECIAL PRICE PER SET

(ISR RS RSN
DRG0 DAFDG, 1
s, GRT, 60T, GV

8

8 8

126 MU 9
08

0

tuott kel red with cream interior. Size 18§ « 15,0
Riin. IWted with all accessu ineluding <
bate Loard and plastie fret, e availabde 1o wll
ndera amplifi g and sutochangers. o, o
record player mounting board 14 x Lo,

A bt

LU AN

Cabinet Price, £ » Vo 0. Care amd ius Lo SPEAKER I'RET Spteied  Boonze  ateadi

2 VALVE AMPLIFIER (t) fit above ialanets, | Ihetel S 12in Sl 3 -0 M s
fuodern circnit with BLY4 output, ready Lile, wirl, 120 880 (2 * i, S0 - 2 T2 8 8, ete
it speaker  and output trausformee, £2.12,8, | TYGAN FRET{Murphy whorn\ [ELITREN ST T
carr. sl ins., 2/, | tio v Psine 8- . s 2o, 4,5, vte.

50 yards Thornton Heath Station,
Listed above are oulv 2 few items from our very lar"e stock.
Hour<: 9 am.—5 p.m,, |
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TRS RADIO COMPONENT SPECIALISTS (Est. 1946)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2i88)

Sond 3d. stamp today lor Complete Baruain Lis!. OPEN ALL DAY SAT,| | AVAILABLE OR PROTOTYPES & SMALL RUNS.
CAlG o 00 Kol ther e, I pi gt ande fy L 0N, Posi, Packing up bo b Td, Ub, UL LG L 56w, 107,200,

ELECTROLYTICS ALL TYPES NEW STOCK
Tubular Wm' Ean 1324327350 v. BUEL.C. 5/

19 'ypes, Clips 3d. ea.
V.o

2/68
’l O 48
. Hunts 5, -
L T.CCL 58

]\m")
Ri400 v, BB
BOD v, Db,
8

+
B 16/450 v,
16,430 v,
16500 v

L 307350 1. BLEC, 618 1 0w ¢ 250!
Many other (ypes in stock.
TRANSISTOR. Midget Elecholytxcs
U pfd., 4 mAd., s mid., v
6 omfd., 10 m

g
17/6 ;M5 B0 mi 21’-
LF. TRANSFORMER—465 ke/s

Braud vew «x-manufacturer’s mideet T.F.T.,
size 20t x Fin. x fing, sdust core tuning.  Litz
wotbd coits, llizh Q. Bargain olfer, 7i8 pair.

MAINS TRANSFORMERS.— Made in our own
\\mk<hu||~ o Top Grade spec. Pally interleaved
al _ilopreguated. RADIO AND AMPLIFIER
L G0 AL, FOW. sec. 5 veoor 6 vl T a,
5 v. 23 a. st 1ltrs., 2208, ete. C.R.T. HTR.
TON TYPE.—-Low leakage \u(ln ar without
booct volluge. Ratio 1 B
ur 13 v.. 10/8 Ditto with mains primaries
208, 12 P ALS to order.
L.F. CHOKES SI0H 65 mALL 5= 13 HL e mA
10/6 © 10 1T, 120 mA, 10/6 <130 anaL, 1578,
OUTPUT TRANSF. Standand  pentode, 48
push-puil 12 watt, 13 8. Small pentode, 3/9° Midiet
battery pentode (154, ete), 4 8.
SPEAKERS. PM-3 chwm. vhin. Ulac.. . 16! 6 Blin.
s, 1 . o R.& AL17 8

b (]
type 270 noA L

. Goodmans, 188 3 :
ccinl Cone G'mans, 81/6; Tt . & 4. 25,

8in. P.M. SPEAEKER (¢ o)
Ex-MIrs’. units. Rola, W.B., Celestion, cte. All
reconditioned and gvaranteed. Tdeal ext. unit
T8 P& 1N 160 Ditte with O/F Trans, 978,

F.M. TUNER-UNIT (87 me's -105 me s; by Jason.
As deseribed in Radie Construetior, Desigoer
Approved Wit vr parts to hadld this isoedern fighiy
stevessinl wint, dilled chaseis amd superion 1y -
i wlass dial, coly, cons and all gquality com.
ponents, et t only 5 Gas., panst free. Sel o )
specitied valvee, 30 -0 post free, Hlusbeated
handlookh witic tull details 2 - post free,

Seday alignment scrvice tow avattulie

Buses 130A, 133, 159, 165 & 192

TRANSFORMER & COIL'WINDING CAPACITY
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SIGNAL GENERATOR

Coverage 120 kc s, 84 Mc s,
Metal case 10in. x 6lin. x
4iin.  Size of scale. 6lin. x
3lin. 2 valves and rectifier.

A.C. mains 230-250 v. Internal
modulation of 100 c.p.s. to a
depth of 30 rer cent., modu-
lated or unmodulated R.F.
output continuous abl>
100 milli-volts. C.W. ani
mod. switch. variable AF.
output and movinzs coil cut-
put meter. Grey hammer
tinished case and white panel.
Accuracy plus or minus 2",

£4'19 80134 - depositand 3in'thlv pavments25 -0 & P. 4 gextra,

((l\{\\ll JTCTATL l-‘.'\ ESTION  CONYERTER

SUTABLY

.V, fexcept Pailp.,
\\lllllx\ ‘3J ML l“ O AL
TR H\& TITER. ALL CHLA =
ND tAIONS TO
Complero w built-in power s ly
230-250 v. A.C. mains. Crackle ﬁmsn

case 51in. long, 3iin. wide. 4tin, high, gk’
incorporating gain control and band
switch. 1llus. with cover removed,
3.19.6 rPusp ar 25
Hire purchase available.
3 element folded dipole I.T.A. LOFT
AERIJAL15/-. P & P.2/-'Coax cable&d. yd-

AC/DC MULTI-METER KIT

moving coil meter,
scale calibrated in A.C. D.C. volts,
ohms and milli-amps. Voltage ranyge
AC DC0-10, 0-100 and 0-500, Milli-amps
0-10, 0-100. Ohms 0-1.000 and 0-10,000,
Front panel, range switch, wire-
wound pot (for ohms zero sctting)
two toggle switches, rvesistors and
meter rectifier. In grey hammer-
Plus

fnish case
Ig/6 P& P16

Point to point wiring diagram 1 -
free with kit

4 VALVE ALL DRY SUPERHET
PORTABLE KIT

incorporating Ferriterod aepial
Medium and long waves. In grey
leatherette. Size 9in. x 7in. x 6in.
Valve line-up : 1T4. IR5. 185,
3v4. Complete kit of parts (less

batteries).
Plus. Post &

£5- ]9 . Packing 3.6 . g
COMPLETELY BUILT PORTABLE AMPLIFIER

approx. size 6{in. X 21in., incorporating 2 valves, contact cooled
metal rectifier, bass and treble lift controls 39

and deuble wound mains transformer 231 P. &, P 36
5 P.M. SPEAKER & 0.9, Tt \\\l ()R\ll R, if purchased
with the above, 18/8. Plus P. & P. 1.6.

" COLLARO 4-SPEED AUTOMATIC CHANGER

Model 456 (suitable for use with above amplifier). A.C. mains.
250 v.. turnover crystal head Brand new, fully guaranteed.
|9 Pllgss £3 deposit, plus P. & P, 5'-, and

fﬁ—Kl_T in
PLASTIC GABINET

3 valve plus metal
rectifier, A.C. mains
200-250 v. Medium
and Long waves. In
pastel blue or brown.
Valve line-up : 2
VRE5s and
Size  15tin.

9in. high by 7
£3.19.6

Point to point wiring dia-
gram 1.6. Free with kit.

RADIO & T.V. COMPONENTS (Acton) LTD,

23 HIGH STREET, ACTON, LONDON, W.3
(:00DS NOT DISPATCHED OUTSIDE U.K.

Comprising 2in.

6 monthly payments ol £l -4-0.

TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

POT 809 ke's Audio Frequency
LU POT 1.6 Mos Mixer and Frequencv Changer
WHIPESNPOT 25 Mes R.F and LF. Am

All Transistors are Tested and Guaranteed.
he Redg Spotis similar to Mallard 0C71.

H

h Y

|
|
|
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The New
“TRANSISTOR—8"”
£11/10/-.

['ush-Pull Portable Superhet
Can be built for

This Portable 8 Transistor Supmhet is tunahbie for hoth
Medium and Lopg Waves and js comparable ln performance
to any equivalent Commercial Tran

simplitied construction enables this se _ built easily
and guickly into an attraciive lightweight cabinet supplied.
TEN STAR TUIRES Vee can supply all
* 8 Speciallv Selected Transi=tors these itemsnclud-
* 250 Milliwatts Output Push-Pull ing Cabinet lor
% Medium and Long Waves 11 10/-
% Internal Ferrite Dod Acrial All parts =ald
* 7 x4 Ellip.ical Ihgh Resistance Speaker separately.
* Drilled Plastic Cha=~is 8! N 2310,

> wirmg practica

* {aoinjtto Pomt wirmg und practical Send for eircuit
% Economical., Powered by 71 v battery |[diagrams, £-
* Highly =ensitive sembly data, jllus-

* Attrac[.\eh’ht\w shtcontemporary jlrations and ‘n-

structions,

N.l;. Pair of Matched GCT2s or equiv, | full shopping
supplicd at additional ot of. 40/-, 1/6.

Call and hear demonstration model.

“EAVESDROPPER"”

THREE TRANSISTOR POCKET RADID
(No Aerial or Ear [h required)
Total cost, as specified including Transistors,

Variabte Tuning, ;
with cireult

Transformers, Coils, Condensers and Battery, etc.

and plastic case, 77/6
POST FREE

All items sold separately
With single phone. 82i6. With Acos Mike, 80 -, Wth Min,

Hearing Aid 92/6.

MINI-TWO

~TOR MINIATURLE POCKET RADIO

tor \eL offered on the marke Variahle
Plastic Case size 3in. x 2in. in., Minia-
2 Transistors and aill components mcludmg
Circuits and tull practical layout diagrams.

49/6

TWO-TRANSI
The smallest Tran
Tuning. Drilled Che
ture Hearing Aid
1i volt Battery.

Total Cost Combplete 0

" HOMELIGHT
2 TR \NQ[\[(H{
T

TR x\.\'SIST()I{ SIGNAL
RACER

((unph-lc }\1[ wllh 2 Tran-

C ompmwnls. ri
with Cireait and We can supply allcomponents
case, .42 8. including 2  Transistors

Diode. Resistors, Condensers
and Miniature Hearing Aid
and Plastic Case size 4] x 2}
X liin. and lhové Battery.

582/
All items sold separately.

l“l 2 ll'dll-
q
25/-,

¢ mnpl(-u- JX\l
sistors, Components,
cuit and plasfic case,

6 v. VIBRATOR PACKS

Qutput 120 v, 40 mA., 12’
Brand new.

QUARTZ
CRYSTALS
5/- each
Send for Lists.

R.F.24, 10'-.  R.F.25. 12/6.
R.F.26 25/-. Brand new with
valves, carr. 26

SEND STAMPS FOR NEW 1957 28-PAGE CATALOGUE
OPEN MONDAY tu SAT. $-6. THURS. 1 o'clock.

HENRY’S RADIOLTD.

5 HARROW ROAD, EDGWARE; ROAD, LONDON, W.2
TEL.: PADDINGTON 1008-9
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AN EXPERIMENTAL TRANSISTOR CHASSIS
By R. Hindle
I is important to remember that {or the minia-
ture battery portable for which purpose
the transistor excels it will be as
well to be satisfied with the 200mW. of power out-
put that is easily available {rom commonly avail-
able transistors. A modern speaker of good
etiiciency can give a good account of itself on
such an audio power. There is one application.
however. that has, no doubt. sprung into the
minds of readers. A car accumulator is quite
happy with a drain in the order of amps. and
the idea of avoiding the conversion of the battery
valtage to a H.T. voltage by means of a vibrator
should prove popular when transistors giving
watts of power are available. 1t is hoped. in
due course. to present such a design.  But first of
all some simple designs will be presented.
Transistors were first applied to audio amplifica-
tion work for which. in view of the frequency
limitations of the carlier i
models. they were
particularly suited. and
the constructor will be
wise to try out such a
cireuit first to accustom
himsell  to  transistor T
conditions of operation. : practice.
It scemed to the writer
thal  something  morc i ...
than the usual form of
completed design was called for in the present
instance. ‘fhe chassis here described was pro-
duced. therefore. as a basis for the experimental
use ol transistors. On this an audio circuit is
first built. but from the beginning facilities are
provided for developing a simple receiver in
progressive steps.

The point was made in the preliminary explana-
tiori ol transistor principles that these devices are
very sensitive to temperature rise. Indeed. such
a rise. whether due to operating conditions or to
a source of heat applied externally, can destroy
a transistor and consequently great care must be
taken when doing constructional work. not to
allow the heat from the soldering iron to damage
them. 1t is not a pleasant prospect to think that
transistors bought at their comparatively high
present price should fail before they have even
begun 1o give a good account of themselves. They
can he soldered into the circuit and if carc is
taken no trouble will arise.  This care amounts to
the use of a heat shunt applied between the point
of contact of the soldering iron and the transistor
body to conduct the heat away. The method is
identical with that adopted electrically when a
low resistance shunt it put across a sensitive meter
to conduct away the majority of the current and
protect the meter. Quite simply. a pair of pliers
fornts a suitable shunt. so that all that need be
done is to hold the transistor with the pliers
gripping the connecting wire to be soldercd—
and of course nearer to the body of the transistor

PRACTICAL WIRELESS

i Many readers experience difficulty in under-

standing how the modern transistor cpcrates,

and therefore this short series of articles has been

: prepared to explain their action—in theory and

: This month we give an experimental
{ransistor set.
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(Continued from page 616 November issue)

than the point to reccive the solder. Such a
course is quite suitable when transistors are being
soldered in for all time. but in the early days of
transistor use there is a temptation to try out the
components in different circuits.  Continual
soldering and unsoldering (particularly the latter
—it always seems harder to take a component off
than to wire it in) means exposing the device
repecatedly to the risk of damage. This risk arises
not only when the transistors themselves are being
fixed or removed. but also when. say, a resistor
adjacent to the transistor is being changed.

In the present case it was decided to avoid
this risk by providing sockets for the transistors.
This preserves the components for more
permanent designs that will follow. using the
same parts as the experimental first unit. The
wires of the transistors were bent back on them-
sclves about 3in. from the body. Holding ecach
such connecting wire in
the jaws of the pliers as
a heat shunt. in the
manner previously des-
cribed. solder was run on
to the extremes ot the
wires to stiffen thom.
‘This was a once for all
operation ;. the stiffencd
ends of the wires could

) then be plugged into
the sockets like valves (in  fact miniature
valve sockets were used for the purpocse)

and they could be withdrawn when modifications
were being made to the chassis. or for incorpora-
tion in other devices. 1t is agreed that transistors
uscd in this way do not look so elegant as when
wired in. but at least they are preserved for
subsequent use and. in fact, the leads are left
long cnough to be soldered in later when it is
decided where they are to be put to permanent
use. There is one word of warning about using
transistors in this way. Carc has to be taken to
insert the wires in the correct sockets and not
to force them in by means of the body of the
transistor. {or this may cause mechanical damage
that would be just as bad as the electrical variety
or. failing that. the wires that are very close
together at the point of lead-
out from the transistor may be
pushed into contact. The safe
procedurc is to Jocate the
wires in the top of the socket
and then force home with a

13.—Preparation of
11 ARSISTONS.
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pair ol finc-nosed pliers. gripping the wires at tic
top of the part that was stitfened by the solder.
Fig. 13 indicates the technique. point A being
the place to hold with the pliers whilst soldering
the wires and when pressing them home into the
sockets whilst, at point B where the wires are
bent back. the solder is run in.

Fuacilities Provided

The audio amplifier that it is proposed to build
on this chassis has two stages. both of low power.
It can be used by itsell in the carly stages. and
tater it can feed a power output stage. A position
for a third transistor is provided in readiness for
the later stages in the development of the design
and there is room for a fourth should this be
required subsequently.  No provision is made for
the power stage on the present chassis. I the
constructor- wished he could make the chassis
somewhat larger with this in view but it scems
better to reicgate this to a separate panel. ‘The
writer is experimenting with a somewhat difTerent
method ol construction that scems particularly
suited to transistor work when the first excite-
ment of experimental work is over and a design
is made up more permanently ; the power stage is
being made on thesc new lines and will attach
to the present chassis if required.

in addition to the transistors themselves. some
means for tuning is provided in readiness tor the
next stage.  Unul recently the transistors available
in this country were not really suited for medium-
wave work and some experimental receivers have
been described working on long waves only. 1t
scemed better. however. to await some genuine
H.F. specimens and these now being to hand.
medium waves can be operated without difficulty.
Consequently there is every reason to provide
tuning facilitics and a miniature two-gang capaci-
tor is built on (o the chassis. ‘The first tuner
circuit on this chassis uses only a single section
but the sccond section will be useful later on.

The Chassis

The chassis produced with this purpose in mind
is not so small as a transistor design will allow
but it is still quite small. whilst allowing sufficient
room for alteration and experiment and leaving
open access to components.  After all. it is an
experimental chassis. The particular dimensions
were chosen because they happened to fit the
small cabinet used for the Mini-four and Mini-
amp designs appearing in PRACTICAL WIRED ESS
some time ago. The battery. and the power
stage later to be described. stow away in the
lower compartment and the speaker incorporated
in the earlier designs can then be used for the
transistor experiments.  This cabinet is not neces-
sarv. however. and the chassis as described stands
by itself.

Fig. 14 gives the dimensions of the chassis and
the layout of the major components to be
mounted upon it. It will be seen that there is

provision for a second control in addition to the’

tuner. 1f desired. a switch could be mounted at
this second control position to control the battery.
The hole is used. in fact, in the next stage for a
regeneration control and. as this is resistive, a
volumz control potentiometer is used.  This
natyrally incorporates a switch and is actually a

PRACTICAL WIRELESS

December, 1957

25K component. Mt is suggesteds therefore. that
the constructor should mount such a control at
the outset and at this carly stage use only the
switch. ’

A place is also left on the chassis for a minia-
ture transformer at the output position. The
amplificr is likely to be used in the first instance
with a pair of phones. which can be connected
directly into the collector circuit but fot
alternative uses a transformer will be specified.
The component ailowed for is a miniature version
produced by Belclere especially for transistor
work at a very satisfactorily low price. The tran-
sistor being fundamentally a power producing
rather than a voltage producing device. and there-
fore matching conditions being important for best
efliciency. the provision of a transformer is
desirable.  As the input transistor characteristic
demands current instead of voltage. the circuit
feeding a power output transistor has to be looked
upon as a driver stage. in the same sense that a
driver stage is considered necessary before a class
B valve stage in which grid current is allowed tc
flow. The present amplificr can bhe looked upon
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therefore. as a driver for the following circuit and
the transformer will permit the transfer of maxi-
mum power. These miniature transformers have
no mounting brackets. They can be held in place
by the wiring, as will be seen in the permanent
ctreuit versions planned, but for this experimental
model the compenent is fixed by means of a small
aluminium clamp which is also illustrated in
Fig. 14. Both parts of the chassis arc made ol
sheet aluminum.

Amplifier Circuit

The circuit used for the amplificr part of this
design is given in Fig. 15. Both stages operate in
the common emitter contiguration as shown pre-
viously in Fig. 12, «xcept that a transformer load
is indicated for T2. The inter-stage coupling is
by resistance/capacitance as previously described.
and D.C. stabilisation by the preferred method is
provided at both stages. A battery supply of

PRACTICAL WIRELESS
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except that the bias is in the form of a current.
There is an upper and a lower limit to the
collector current excursion—an upper one set by
the maximum dissipation permissible, as specified
by the transistor manufacturer faudio transistors
of the type used in this amplifier are rated at
S0mW.) and this is governed by the permissible
rise in junction temperature. In case the reader
should be inclined to quibble about the rating
given for the dissipation limit of S0mW., this is
the upgraded limit now specitied by Mullard for
the OC7!. which was previously rated at 25mW.
Assuming . 3 volts across the transistor (the
remainder will be lost in the load and feedback
resistors) this would seem to allow a working
range of collector current up to about 15SmA.
The lower limit is set by the leakage current
that passes cven when there is no current at the
imput position. As this current flows at the
collector without any current at the base. clearly
it is not subject to control by

TFRI

the basce and consequently the
base must swing with the input
signal only over a range that

= =
£ 5593 E;R5 will cause a collector current
= = = greater than this leakage cur-
= i ovtoct | rent.  Often. the leakage cur-
—_I[}?__ Socket rent for the common base
\‘__0 c3 circuit is the only one specified
+CI_ ; _ by lhc.makcrs in their litera-
T! g b ture. this being the current that
i o flows through the diode formed
by the collector and base by
= L virtue  of the fact that the
EE SE resistance to a reversed voltage
ps X I is not infinite. as we so often
= = _ = — like to think it. The leakage
= R4Z c2 = R7 c4 current for common base con-
P + + nection is. in fact. quite small.
) For the common emitter cir-
! cuit, however. as here used,

Iig. 15.—Circuit diagram of the amplifier described in this article.

6 volts is chosen. this being a convenient value
giving economical working.

R4 is a D.C. feedback resistor for stabilisation
purposes and is chosen to provide the degree of
stabilisation required, having in mind the manu-
facturing spread and the likely variation in
operating conditions. A voltage drop across the
resistor of between } volt and 14 volts is gencrally
chosen for this purpose-—it must not be too
high or there will be insuflicient voltage Jeft to
operate the transistor satisfactorily. The actual
value depends on the emitter current flowing
through it. and this current is practically the same
uas the collector circuit, the difference being
acccunted for by the base current.

*What value of emitter and collector current has
to be taken. then? In valve technique. it is well
understood that a bias has to be applied to the
grid so that the anode voltage can swing on either
side of the quiescent voltage in conformity with
the input signal. the excursions above and below
the no-signal condition being equal for minimum
distortion, Failure to apply such a bias results in
distartion to the signal in the form of clipping
of the positive halt-cycles. The transistor also
requires a bias at its base and for similar reasons.

this leakage current is subject
to amplification of the order
ol the current amplification factor (o) of the
common cmitter transistor and, under these con-
ditions. is of the order of 150uA.

A range of between 1504A. and 15SmA. leaves
quite a choice. 1In the interests of economy,
however. as low a current as is likely to be satis-

COMPONENT LIST FOR FIG 15,

Ri—22K R2--—4.7K R3—-3.3K R4—1.8K) 0
R5—12K R6—4.7K R7 —4700 § watt
Ct.2,3.4 10uF 6 volt Daly H25/1
C5 - S0uF 12 volt Daly E218,2 i
Tt 2 0CTt Mullard :
TFRI1 BNI826  Belclere Interstage.

ALSO REQUIRED :

chassis as described.

‘Two gang miniature /tuning capacitor, 500pF
Osmor,

Volume control 25K linear law with single pole
switch,

Valve holders miniature 7 pin,

Tag strip. 1 plus carth,

Knobs, i

6 volt hattery. i

L P O T Vi o

—d 0

1B Laie t8iEIS £BitBi0ne D 16 Shite ¥ OIIE Ik <@ 08 e oirbiegen w eire oy
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factory will be adopted. There is an additional
virtue in low consumption that is likely to be
considered even more important.  The transistor
tends to introduce noise in proportion to collector
current and so economy leads to better signal/
noise ratio. One vould expect to see. therefore.
in cascaded transistor amplifiers. that cach stage
along the chain would have progressively more
collector current as the signal was amplified and
each stage was being driven by a greater signal
current than its predecessor, ‘The first stage is
commonly designed around a current of S00uzA ..
which will permit a signal output of up to about
the same figure peak to peak.  Cureent gain
being of the order of SO times in the average
casc. the stage can be expected to accept an
input signal of up to 10xA. and the base current
in the quicscent state, i.c.. the bias to be provided.
would be around 104A. T his condition of working
is used for the first stage of this amplifier.

Though the emitter current is equal to the
collector current plus the base current. the latter
1s so small comparatively (10xA. compared with
S0GuAL) that its effect is negligible—after all. the
normal resistor tolerance is more than the pro-
portion of collector to base currents. So, to drop
1 volt across the emitter resistor with a current
of 500xA. the resistor should be 2K, An easily
available size must be chosen for R4, however,
0 1.8KQ is specified.

The collector load resistor. R3. if one were to

7/ T2

D
Y

AMAAAAAAAAAA
VWWWWWY

rin

T ()

16.—Circuits of the cquivalent load on T1.

AAAAAAAAAAR
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R3 § 6
1

Fig.

aim at taking off the maximum signal voltage. as
in the case of a valve. would be made as high
as possible. The aim, in the case of a transistor
feeding a following transistor is, however. to pass
on the maximum signal current to the second
stage.  Any signal current flowing through R3 is.
therefore. wasted because a current cannot flow
through this and also through the next transistor
base circuit when both are in parallel. The larger
R3 is made. the less will be the current that will
flow through it in preference to taking the
intended path to the next transistor base so. as
in the case of the valve, the collector resistor
should be as large as possible. From the point
of view of D.C.. however. this resistor is the only
path from the battery to the collector, C3 cifec-
tively blocking the alternative path to D.C. It

PRACTICAL WIRELESS

:has already been decided that S00xA. should flow
to the collector.
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The battery supply is 6 volts
and almost 1 volt has been taken up in the
cmitter resistor. A value of 10K¢ at R3 would
mean that 5 volts would be dropped across it for
a current of 500uA. (by Ohms Law). leaving
nothing for the transistor, which is obviously
absurd. Thercfore. R3 must be less than 10K

The actual foad on TI. from a signal point of
vicw. is quite complex and is in the {orm given at
Ifig. l6(a). where the component identities are
the same as in Fig. 15. If the value of C3 is
properly chosen so as to have negligible reactance
at the frequencies to be operated it can be
neglected for the present purpose and it will be
seen shortly that RS is many times greater than
R6. 50 consequently it is of little importance from
the point of view of T1 load. The input resistance
of T2 (i.e.. rin) is likely to be about K. The
output resistance ol T1 (i.e., rout) is high and
consequently has little effect as a shunt.  Thus the
load given at Fig. 16(a) reduces to that given
at Fig. 16(b). the aim being to put the maximum
current through rin. So long as R3 is at least
three times rin it is not likely to affect the signal
gain seriously and. on the other hand. is not so
large as to starve T1 of volts and so R3 is made
33K This. and the emitter resistor. leave about
2 volts acruss the transistor which is reasonable
far the low level of signal expected at this stage.

Cheap Trausistors
K3 and R4 thus account for about 4K:! in

series with the transistor across 6 -olts supply.
Now if the whole of this voltage ver: o be
dropped across these resistors only 14 mA. could
flow. so obviously no more current can pass when
the transistor is also in scries. This 5 weell within
the rating of the transistor, which is thus {ullv
protected from damage by excessive current. It
might be thought. therefore. that no D.C. stabilisa-
tion is really necessary. ‘This would be quite true
it the conditions for operation of the transistor
were 1o be set in the first instance by meuns of a
meter to suit the particular componeni used and
if. when the transistor was changed. the setting
up procedure were to be repeated.  Stabilisation
is introduced. however. to cover variations due to
manufacturing spread and variations in normal
operating temperatures.  Cheap transistors aic
available from many sources: these are gencrally
outside the spread quoted by munufacturers and
results cannot b2 guaranteed in these cases. Users
ol such transistors could satisfy themsclves that
their operating conditions are not widely different
from those quoted by mecasuring the collector
current flowing. The safety of the transistor is
cnsured by the series resistors. so uszrs without a
suitable meter need not worry on that score. In
all fairness, it should be stated that the amplifier
here described has been worked with every satis-
faction using two transistors of the kind obtain-
able at a cost of [0s. each from a well-known
supplicr and without changing any componcent
values.

The current gain of the first stage transistor las
been quoted as about 50 times, but it could be us
low as 30 times. due to manufacturing spread.

(To b2 continuzl)
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A SPCECH-OPERATED MOTOR CONTROL
TO CONSERVE TAPE By Hugh Guy
(Continucd from page 627 November issue)
HE first resistors to be mounted are R3, R2,
R¥ and R¢  The remaining resistors are
mounted above or alongside these four as
indicated in the under chassis view. Resistors R4.
R5. R6. which are connected to VRI, are best
left until the support panel has been attached to
the chassis.  When this is done C5 and Cé can
then he connected and the three resistors coupled
to the control. VRI. The connection to V2a
cathode from (3 is taken via the 8 BA hole in
the chassis by V3. The loudspeaker can also be
wired to the transformer primary.

Remaining  connections  are associated  with
cable A. which forms a flexible lcad from the
umt terminated in a four-pin battery plug to matce
with the corresponding socket specially mounted
for this purpose on the tape recorder.

The socket SK1 is an optional extra and on the
unit described in this article has been replaced by
a flying lead terminated in a jack plug for direct
connection to the tape recorder. Temporary
leads can be connected in the first instance to test
the unit. a procedure which can now be attempted.

In the final completed wiring the only conice-
tions yet to be made are those coupling up the
override switch to the appropriate part in the
circuit. These are made through the $in. diameter
hole in the support panel. the override swi‘ch
itself being mounted in this desigin on the front
panel and therefore lying in the space between the
support panel and front panel.

Testing the Unit

The circuit is designed to operate from 250 to
300v. H.T.  After plugging in the valves ard
switching on. the circuit should be left for some
five to ten minutes to warm up and stabilise. The
6.000 ohm relay may either be open or closed
during this period. but after this time has clapsed
rotation of VRI1 should cause it to click in and
out as a certain point on the track is passed.
In a correctly functioning circuit and in reason-
able silence the proportion of track covered going
{from one relay condition to the other. and back
again. should be very small and is representative
of the * backlash " of the circuit. This degree of
“ backlash " is very important in determining the
sensitivity of operation. and if it is found ¢yces-
sive, resistance R10 should be replaced by onc of
value 6.8 K.
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A rear view of the Swirch Unit
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Adjust the control VRI so that the relay RLI
just closes. A snap ol the fingers in front of
whaever is being used as a microphone will now
cause the relay to open for about a second. Simi-
tarly. speech should causec the relay to open for
the duration of the signal. It should not be
neeessary to bellow into the microphone to make
it work. but on the other hand the voice should
not be allowed to fall during the use of the device
as a more or less constant level is required.

The time tor which the relay is operated is
controlled by the combination Cé. R8. If it is
tound that the time given by the present combina-
tion is not long enough. then €6 should be
increased in value. [t should be pointed out here
that an clectrolytic condenser of reasonably tow
leakage {i.e.. one in good condition) should be
used here as the leakage resistance of the con-
denser itself can modily the characteristics of
the circuit.

The presence of €4 is to assist in the speed
of operation of the circuit.  As the diversion of
current from V3b to V3a commences the poten-
tial at V3b anode vises and this initial rise is fed
back to V2a in such a manner as to assist the
overall switching of V3 anode current and thereby
the switching of motor contacts.

Final Notes

Although the device is
problems arc practically non-existent once the
unit has warmed up. because, unlike a D.C.
amplifier, the D.C. levels in the circuit are only
critical to within half a volt or so. It is only
important in this respect to cnsure that the H.T.
supply provided by the tape recorder remains at
a fairly constant level.

direct-coupled. drift
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The Bun on Muggeridge
OBSERVE that the BBC decided not to inter-
view Malcolm Muggeridge on his controversial
article written for an American periodical

in which he discussed the question of the
monarchy and whether Great Britain really
needed one. | If this question needed to be

discussed at all Mr. Muggeridge should not have
been allowed to set himself up as an authority on
the topic and to discuss the matter as though he
were a spokesran for the British nation. Hz is a
self-appointed critic and his views must necessarily
be his own. since he cannot have had an oppor-
tenity of discussing the subject on a national
basis. As such. the RBC was remiss in arranging
the interview at all. it should have known. after
the resentment felt when Lord Altrincham and
the vouthful Lord Londonderry voiced their
noxious opinions. that such a broadcast would be
unpopular.  The BBC. however. without any
regard for public sertiment and learning of the
article which was to be published during the
Queen's tour of Canada. thought that it would be
a scoop to interview the author of it. There can
be no- doubt that this was their point of view.
because on the evening in question. when the
interview was booked to tzke place. Mr.
Muggeridge was to have appeared in another
programme where he was to have been the inter-
viewer. At the last moment. it was announced
that he was to be interviewed on his article.
tH{ad the spcaker been someone of the standing
of Sir Winston Churchill. the Prime Minister. or
someone having national status one could perhaps
understand. without excusing. the BBC giving
programme time to it. Instead, Mr. Malcolm
Muggeridge. who after all is only a BBC enter-
tainer. was considered to be a suitable person to
debate such a controversial topic. He is a
political nobody and is certainly not qualified to
speak to the nation on this subject. upon which
his views are of no more valuc than that of an
ordinary citizen. No weight, therefore, could be
attached to his views. Mr. Muggeridge, we are
told. was paid handsomely for his article. He
says that he had no idea, when he wrote his
article. that its publication would coincide with
the Queen's tour. He might, with a little
thought, however, have anticipated such cvents.
and have made it clear that publication should
not coincide with the Queen’s tour even though
when he wrote it the tour had not been finally
decided upon.

There is a tendency amongst too many of these
BBC entertainers to be controversial. They are
all endeavouring to imitatc that comic character.
the late Cyril Joad. Gilbert Harding is endeavour-
ing to follow in his footsteps and now we. have
Muggeridge, the ex-editor of a humorous paper,
endeavouring to follow suit.

The BBC's judgment in these matters has been

consistently unsound over a long period of years.
It has allowed curious people to eXpound curious
views. Quack Joad. for example. was allowed to
justify a person taking his own life. in spite of the
fact that it is against the law. Lord Altrincham.
Lord Londonderry. and even Mr. Muggeridge. as
well as the BBC. seemed delightfully ignorant of
lese-Majesté,under which. of course. it is an offence
to attack the sovereign. The words actually mean
“injured Majesty.” If such questions attacking the
constitution need to be discussed. and [ suggest
they do not. they should be discussed by com-
petent people. and 1 opine that Mr. Muggeridge.
l.ord Altrinchani. and the youthful [rishman.
Lord fondonderry, are not the people to do so.
H the noble Lords are sincere in their expressions
of opinion. they should renounce their titles.

The BBC shauld seek other methods of attract-
ing a listening or viewing audience. and not
descend to the level of the yellow press.

Rudio and D.I.Y.

OR many years. the radio trade has adepted

the narrow attitude of the closed shop as tar
as radio repairs are concerned.  They will not
issue circuit diagrams nor service data to anyone
except their recognised dealers. and in some
instances will not even supply the press. This is,
however. a D.LY. cra. and the building trade as
well as the motor trade. which have adopted a
similar policy. are beginning to recant. The
exorbitant charges and quite often questionable
charges made by some radio dealers for repairs.
some of them mythical, have forced many people
to endeavour to service their own receivers. as
well as their own cars and their own domestic
apparatus. The motor trade particularly is begin-
ning to supply service data to members of the
public and 1 suggest that the time is ripe for the
radio trade to bring their ideas into line with
modern tendencies, especially in these days of
high taxation and money shortage. .

After all, several firms now make quite a
business of hiring out or selling service manuals
and sheets. many of which are merely typed or
copied prints. and it would thus be in the firm’s
interests to make certain that authentic shects
were supplied.  Of course. out-of-date manuals
are a different category and could be hired in the
same way as motor-car manuals.

A NEW HANDBOOK
AMPLIFIERS ;: DESIGN &
CONSTRUCTION

By F.J. CAMM

17/6, Post 18/-
Containing Designs fcr Radie, Cramophone, Tape-Deck,
P.A. Amplifiers, with a special chapter on D.C. Amplifiers.

From GEORGE NEWNES, LTD. :

Tower House, Southampton Street, Strand, W.C.2
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PACKING AND POSTACE per valte, SAME DAY RERVICE. X )
TRANSIATORS RED SPOT 10 - ea. YELLOW ANt ( REBN RPOTS 10 - 4. YELLOW AND RED SPOTS 21'- ea.

HEADPHONES-MICROPHONES RECORD PLAYER UNIT

FX-GOVERNMENT BEADPHONES AND
MICROPHONES

CLE Lew sesistauce type 120 ol 76
pair.

Thrant Microphotes, Aatricau ~urplos,
Contplete with stiape Iend ad piug 1y pe
T, 8- wt.

HI_',.'IA Re,

B.S.R. MONARCH

Tour speed antomstio record vhange
unit. Plays Tino Bdin. mmd 120,
re‘ur\lx ‘ununn ¥ owath T MAGE
IMRKR 7 3 e Turn-over Pick-up
Unit, I‘IJ(('. Kin x A0jin., £8.15.0.

LOUDSPEAKER CABINETS LOUDSPEAKER UNITS varr ouabove units 4

This  attractive  walont  fwoshed

st Fhoe s 50 .. 18 6

tesistanee DR Phones, 18 - pair,
Ex-RAF, Microplione, Jype 4% with
Suiteh, 38 ench.

eatnpet is maailabde Sor GV oor B Make Type
spealer unns, spenker Tret, Bl Huars
complete with luck and nmher tect. Lee trona, Fles-ey Raaned E
617 aype. Measures 817X BT 8 417 Goodmans, Plesey Round il 18 8 ew h .
al hase. Price 176 E).«h Goodans, Ro& AL Round S 19 8 rach
87 type. Mensare: 1037 x 1047 8 57 Plessey, K. & AL Etae Ronnd lnin, 256 ewrh
at base. Price 21 6. Ples ey 12 38° each
57 type. Very sunilar design. Price Roln al .y tin, 19 8 each
18 6 each. Elac al 10i. s 6in. 25 8 each
Postage—any type—2/- each. All the alave e PMonnits with 2 1o 3 ohn speech

COLLARO Model 3544
Three xpeed ringle player.  Auto-
matic ~top, fitted with ** stwdijo T
pick-upn Crauu tinish,  §8,19.0.
Carriage on abuove 7

I

RTC i Hewvy bury 2o wadts madel,

iin. ¥ ol

Hpeech Coil, £5.

. Maius el Rpeaker, £1.

. Matnx Energised Speaker, 17 8.
®it. Mains Brergised Speaker. £1.1.0.
All bve fiebl coils of appros. G whos,

SPECIAL OFFER
Jued a few Sin, units by Goodnees el Teet
fitred with stan dard cntpant Uansformer, £1,1.6 eaclt

inita, 4

BBING, A, AR ST
"THI 2 CABINET 10 GIVE
:1'0('1( RECEIVER THE (0M- THE “EKE” QUAL'TY 3 WATT
ERCIAL © LOOK. — WALNUT AMPLIFIER
rlxmm D CABINET—Size :

3 Three Interoativual  Octal  Valves

vG BT T. AL, mains

fully T uegative feed  back
(voltage  and  current)  controls. COLLARO

. . Back Plate,
Inive Cord, Dinl Diame. Poinier.
Price 27,6 complete—Post 3 -

WEB ¢ STENTORIAN » HIGH valume and tone, input network for Fonr speell autamatic record change
FIDELITY SPEAKER UNIT madern cesstat,  Really low hun unit. A folly  mining  sutomatic
Model H.F. 1012 Irvel and even frequency response. chaunger with many advanced fea~
107 Die unit, incorporating 8%« plus 8,- Packing aml tures.  Unit plate 1 A Lglin.
12000 ganss magnet. £4,10, 15.0.
Carriage on above uanits, 4/,

it f—te——- TERMS : Cash with order or
C.O.D. Postage and Packing

charges extra, as follows:

103 LEEDS TERRAGE Ovrders. value [10/- add |I/-;
20/- add /6 ; 40/- add 2/-; £5

WINTOUN STREET add 3/- unless otherwise stated.

Minimum C.O.D. fee and
postage 3/-. All single valves

LEEDS 7 postage 6d. Personal Shoppers
Monday-Friday 9 a.m. to 5 p.m.
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INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER AFOR
THE ‘MAXI-Q’ PRE-SET OR VARIABLE F.M. TUNER WHICH NOW
OFFERS YOU A COMPLETE RECEIVER

) Full constructional detajls, point-to-point wiring dldgmms
6 M6 e and alignment Instructions for building the ** MAXI-Q "
COMBINED POWER PACK AND AMPLIFIER.
PRE-SET F.M. TUNER and also the VARIABLLE
TUNED version are given in Technical Bulletin DTB.8,

1,6.
POWER PACK AND AMPLIFIER. This unit consists
of Mains Transtormer, EZ80 and ECL82 vulves, Volume
Control complete with mains on/ott switch and is housed
in a gold-finished case. Power supplies available for any
TRIMMERS tuner—Heater 1.5 amps at 6.3V. H.T. from 220V. at
50 mA 10 265V. at 20 mA.
The unit is availuble completely wired and ready for use
f dl £5,10, -, plus 2/6 carriage or available in kit form at
11‘ “'Hl’ s‘rmon
SVIITCH ..--"

H\

PRE SET F.M. TUNER. Completely punched chassis.
screens and bronze-finished cover, 19/-. Station Indicator

5 |

Egsimbmtc)fs& PIRLIFIER - 'u‘“\ n Plate, 1,1. Three-position switch, 4/3. Station Condenser
65/8"X 41/8"X 5|/4 H Trimmers. 3-9 pF, 2/-. .

| RATIO DISCRIMINATOR TRANSFORMER. RDT

1. XASE/B’:d PR 5“ TUNER 1,107 Mc s, Secondary winding of bifilar construction.
‘“‘-.\ {-‘__:. ;, i l‘ 6508 X 5,/8 x 5[/4 iron dust core lumn5 poiystyrene former. silver mica
T VOLUME b e condensers. Can size 13in. sq. x 2%in. high, 12'6.
I.LF. TRANSFORMER. IFT.11/10.7 Mcs. Miniature
I.F. of nominal frequency 10.7 Mc/s. The *“ Q " of euch
winding is 90 and the coupling critical. Can size 13/16in. sq. x liin. high. 6,6.
COILS, TYPE L1, Tl and T2. Specially designed lor use in this unit. are wound on polystyrenc formers complete with iron dust
core tuning, 3/11 each. .
THE ** MAXi-Q ’ PRE-SET F.M. TUNER is available completely wired. assembled, valved and housed in a sturdily made gold-
finished cover at £8/11/5. plus £3/8,7 P.T.=£12
VARIABLE F.M. TUNER completely assembied at £7,17,2. plus £3 2 10 P.T. = £11 (carriage 3/-, terms ¢.w.0.).
GENERAL CATALOGUE covering technical mformduon on full range of componenis, /-, posl Iree.
TRADING TERMS for direct postal orders, c.w.0., plus appropriate postal charge.  Please send s.a.e. with all enquiries.

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Cld Read, Clacton-on-Sea, Essex

«MY BENNETT EDDY’S (Nottm.) LTD.

y COLLEGE TUTOR u?sp-r. P.W.) ,
é MIGHT HAVE 172 ALFRETON ROAD, NOTTINGHAM

BEEHIN THIS MONTH'S SPECIAL OFFERS

”»

THE ROOM SINGLE-PIECE THROAT MIKES. /- each, post, etc.,

. 3d each Could be used for electrifying Musical Instruments.
RECORDING TAPE. 1,200ft. reels, 9/11 each, postage,
etc., i/-e
GERMANIUM DIODES. New and Guaranteed. /- each,
10/- a dozen, post extra 3d.
MIDGET BATTERY ELIMINATORS. To convert all
low-consumption Portables for Mains operation. Mains input
220240 v. A.C., H.T. output 85 v. 10 mA, L.T. output 1.3 v.
125 mA. Size 3.7in. x 2.5in. Actually smaller than H.T. battery
alone ! Amazing price of 55/-, plus 2/6 extra post and packing.

el 3
PERSONAL POSTAL TUITION ALL NEW AND GUARANTEED.

Every Bennett College student cnjoys Any parcel | NEW AND GUARANTEED Post,
WHATCAREER DO YOU WANT? tgxs fnlungl),(x‘nnma(c ‘cA‘oa‘chmg fng}}lu insured etc., 6d.
Architecture Surveying e are Lo e s aw.of the against per valve
Building Telecommunications | oI35 @7C BUSC On) 05“5' S rhe damage in extra.
Copentey rt Leleviion i}:n;est‘: léf)‘llﬂgu ‘I":z;spﬁ?us }:ntfj :h: tansic Over €1
Diesel Engines ook-keeping famous FREE book “T'rain your mind 6d. EXTRA. All Tested before dispatch. FREE.
Oraughtsmanship En lish to SUCCESS.” This will show you
E:ﬁ::;:zvlvti:ﬁ(. ]5::'!:::"':. how you can advance 1o a better, finer IRS I | 6XSGT /6 958 ST EF80 8/-
Tarestr Langua futurcgbyglietsonatiiBosealigiiuition. ; 7B7 8/6 AZI 12t EF4l 93
X EEaces Fill in and post the coupon today 1SS 73 ‘ / f
Mometsnt Mo post e oo ey (T4 73 | 75 g6 || DARe gis || EFBs 121
Mechanical Eog. Methots oy~ — ——————~ 3Q4 8/l 7C6 8/6 DFs6 96 || EFg  9/6
Motor Engineering  Police Subjects p,.ll" 354 8/6 7H7 8/6 DKo  9/i1 EF91 611
Qommentsurvering  Sheremamn” | INETT COLLEGE' 3ve 86 || 757 %6 || De 96 || EL84 it
Radio Engineering  Short Story Writing (Dept. L.104 PT) SHEFFIELD 574G 9/6 7Y4 7/14 DM70  7/H EZ80 8/-
R N L V Please send wie the Prospecruson. . ... I SYIGT 7/3 YOF9 119 EABCB0 7/6 || GZ32 12/6
QUAUF,CAHON;N | ..mdm\ /m | ‘ 6BAG 6/6 $4S7 121t EBSI 6/11 | PCC84 8/-
i ps g (e SR (G B dicri | oo b ) e o
- LE L et !
A, AACCA  ARITs. § TV 6FI5  13/11 35A5  10j6 ECC83 8/tI |! UBFBO 9/6
AHI Steuct. . A.CW.A., AR ADDRESS et I | ek7G 2/ /w4 O/l ECC84 10/31 || UCH42 9/t
GEX. CERT. of EDUCATION & RSA. BXaMs: L oun v veeee s < .| 6QIG_ T/} 3574G 83 || ECC85 9/~ || UF4l 8/l
Post this coupon NOWY! i RN I b1t v -+ N [ 547 e [N S
___________ Jd | 6veGT 5/1t || 956 /1 ECL80 8/6 || Vulll 2/6
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RIGINALLY
designed as the
basis of a
winking light system
for a motor car. the
device has been tound

of great use where
short duration pulses
of Tfairly low fre-

queney are required.

The gencrator consists essentially of a capacity.
charged through a resistance and suddenly dis-
charged. the frequency of the pulsing being
dependent upon the values of the charging
capacity and resistance. The circuit is shown in
Fig. I.  An unusual feature is the use of the
coils of the relay as transformer windings. In
the first model built, a transformer was necessary.
The relay windings. however. were found to be
separate.” and zn atlempt to use these as a It
transformer proving successful. .the transformer
was abandoned. The components required are as
follows: One relay type AP §2257 (resistance of
each coil 250 ohms). obtainable from Electronic
Precision Equipment. [. Sutton Road, Eastbourne.
ons 250 K¢ miniature potentiometer. 25 uF
electrolytic condenser. A.F. red spot transistor.
47 K 1 watt resistor. small strip -of aluminium.
wire for wiring, 30 volt battery.

Constructional Data

Since the relay forms the chassis for the pulse
generator, we will begin with a short description
of this component. There are five leads from
the relay. two to the coils, a common contact
and one make and one brzak. The terminal block
(as in Fig. 2) carries four tags. two of which are
among the five lead out connections. These four
tags go directly to the coils. In order that the
coils shall be connected in series. there is a small
picce of wire joining two of these tags. It should
be removed. so that the relay coils become
separate. Underneath the terminal block are three
tags. These correspond to the make. break and
common lead to the contacts of the relay. The
relay is designed to be mounted by means of two
4 B A. screws, which will fit two tapped holes on
the right-angled projection of the relay frame.
If the screws are not provided it is well to obtain
some. since they are necessary for affining an
aluminium bracket which will carry the potentio-
meter.  The various screw adjustments of the
relay should not be touched until the unit is
complete.

PRACTICAL WIRELESS
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THIS UNIT HAS MANY APPLICATIONS IN MODERN

ELECTRONIC TECHNIQUES
By B. E. Wilkinson

Construction .

_The aluminium bracket must be made first.
Fig. 3 gives the actual shape and dimensions. A
suitable picce of aluminium can probably be
tfound in almost any spares box. The thickness is
immaterial so long as the bracket is fairly rigid.
The potentiometer should now be fixed to the
bracket through the 3in. hole and the bracket
fixed to the relay by means of the 4 B.A. screws.
The transistor leads should be trimmed to
measure 3in. and short lengths of sleeving put
over them. Having trimmed the ends of the
leads. taking care not to overheat the transistor,
it may now be soldered into position. The
collector lead goes to the outermost of the four
tags while the emitter lead goes to the innermost
tag (the illustration shows this). The base lead
is connected to the 47 KQ resistor, which is then
taken to the fixed side of the potentiometer. The
other side of the potentiometer is joined by a
lead. passing under the transistor and the relay

S

Break - i Make
contact ~1 contact
|

5 uF M [
Electrolytic i Rela

= Y
condenser L n l Windings

I::‘_,'— ]
e |

Transistor

%- MR | R
3 ! 250K
Contact — k1% : T Pot meter
arm & ¥ @ |
tension = [ .Y F|
screw ‘-.&::";_,4-
e Contact
. B —arm
i
Terminal M -
block - — T
Aluminiam
~ bracker
| | AN
|
! | RIS (S (N
Il I | L
R
o |
D L 47KQ Resistor /s
[ ] underneath bracket
LI | 'l ]

Fig. 2. —Lay-out and wirine.

-
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contact arm, to the second tag (next to the
collector tag). The third tag is connected by a
short lead to the outcrmost tag underneath the
terminal block. This tag, it will be seen. is con-
nected to the break contact. The condenser is
now connected, positive lead to the break contact,
and negative lead to the junction of the emitter
lcad and the 47 K¢ resistor.  This resistor cannot
be seen in the illustration as it is underneath the
bracket.

The power supply lead may now be taken from
the unit.

Of the five lead out connections to the relay.
the upper two form the power supply connections.
The right-hand one. being connected to the ¢mit-
ter. is obviously the positive connection, the left-
hand one being the nega-
tive. One should be very
“| careful of this polarity.

since confusion over it
5
Swm/:/

AAA
VWYY

may lead to the incorrect
application of voltage.
and the transistor will
then be ruined. Tt is a
very good plan to use
coloured wire-—black tor
negative and red for posi-
tive—since. once the con-
nections have been cor-

! rectly made. one need not

' then worry about confu-
o ! sion over polarity.

'

)

I

)

AMA
VYV YYY
A

V"VV‘Q
>Ny
%3
DO

00

x

AMARAAAAAAAA

]
25uF

Connections
Before connecting to
the power supply. check
| the circuit once more.
When satisfied that all has
been connected correctly.
the 30 volts may be
applied. It the unit is
functioning correctly the
contact arm will be pulled
from the break contact and released at a par-

Fig. 1. —Theoretica!

circuit,

ticular frequency. Varying the potentiometer
values will cither increase or decrease the fre-
quency. Failure of the unit to function will be

due (assuming that the transistor and other com-
ponents are not faulty) to:

(a) Bad adjustment of the contact arm. or

{b) Phasc reversal in the collector and base

circuits.

Three screws are provided for tension adjust-
ment.  though if 1t is suspected that such
adjustment is necessary, one should place a finger
on th2 contact arm with the unit switched on.
One can then feel the pulsing of the generator.
Should adjustment prove necessary. the screws on
the make and break contacts should be slackened
ofl and the contacts unscrewed slightly.  The
tension screw just beneath the transistor shouid
be loosened and then gradually tightened until
the generator is pulsing correctly.  Movement of
thc arm should be seen as a clean. sharp jump.
Once the motion of the arm is satisfactory. the
contact screws may be tightened until the action
of the unit causes the break and make contacts
to operate once per pulse.  Finally. the screws
holding the contact tight should be secured.

H no pulsing of the arm can be detected, and
it is certain that the circuit is not functioning.

PRACTICAL WIRELESS
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then the fault Ties in the phasing of the collector
base circuits. 'To remedy this merely entails
reversing the coil connections to tags 1 and 2.
To do this the collector lead and potentiometer
lcad must be disconnected, then the coil leads
can casily be removed and reversed. The collector
and potentiometer leads can then be soldered
back in their original position.

The effect of this action is to bring the collector
in phase with the base. There is now no reason why
the pulse generator should not work correctly.

The frequency of the pulse generator depends
on the values of R, C, and increase of cither of
these valves produces a lower frequency. The

December,

frequency range of the unit as described s
approximately 1 cycle

per second to 10 = a=E
cycles  per  second. _*_"_‘%} i
This may not be suit- 2

able for cvery pur- Drul . 0
pose. but the reader c/g?fé“n‘_fe< 05| #0
will easily find. by .

variation of €. which N
range is to him most é

desirable. The lowest Bend

frequency the author hf,’;h‘;t ----- ’ ----- =3
could achieve was | angle g

cycle per 35 scconds! I

C was 1.000uF, and

the potentiometer was e 55—
disconnected, making Dritt “ 275"

R effectively infinite.  potentomet - ""”

As to supply vol- shart i
tage. the 30 volt deaf — €/°9rdnce~
aid  batteries  work
the unit  admirably
and were chosen be-
cause of their avail-

ability. If i s Fig. 3.—The alumirium
desired to work the bracket.

unit from a lower

supply voltage. the Fver-Ready B.I1578 12-volt

recorder battery is admirable. The pulse genera-
tor will function from a 4.5 flashlight battery.
However. it must be pointed out that the lower
the supply voltage, the less distinct will be the
movement of the arm, until finally. when the
voltage is very low. the current flowing in the
circuit will be insutlicient to operate the arm.

Once final point—when using the pulse genera-
tor do not allow the curient flowing through the
make or break contacts to an external circuit to
become excessive. They are not designed to carry
heavy currents. and, if {forced to. would soon burn
away. If it is destied to use the generator in a
circuit carrying heavy current, such as a motor
car winking light system, the contacts should be
made 10 operate a further relay capable of carry-
ing more current,

ldeal for The Beginner
Eighth Edition

WIRELESS TRANSMISSION

By F. J. CAMM
&/-, by post 6/4
Frem

GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, W.C.2.
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lification at U.HF.

THE POPULARITY OF FM. HAS RE-AWAKENED INTEREST N V.H.F

SOME CIRCUITS ARE

DISCUSSED HERE

Y the term “ Very High Frequency 7 is meant
that portion of the frequency scale that
lies between 30 and 300 Mc/s. or waves

having a wavelength of from 10 metres to | metre.
Now this band of frequencies covers the higher
frequencies on a short-wave receiver. the television
and the frequency modulation sets, so an insight
as to their working is of interest.

Neutralis'y
congenser

|

7]
Fig.

ke
T

AAAAAAALAAA
YVYVVVVVYYY

3.—Cathode
carthed  grid

V.—Triode neutral-  Fig.

input,
ised stage. or-

stage

When amplifying radio frequencies, the higher
the frequency the more difficult it is to do so.
The reasons for this are:

(1) The transit time for electrons to pass from
cathode to anodc of a valve becomes an appre-
ciable fraction of a cycle, and thus gives rise to
losses.

(i) The inter-electrode
small. can cause oscillation.

(iii) Tuning capacitors must have
inductance.

(tv) The input resistance ol the valve at very
high frequencies. falls, thus damping the grid
carcuit and reducing the anode load of the preced-
ing stage. This calls for more power to drive it.

(v) Skin effect. This is duc to the fact that

very high frequencies tend to travel only on the
outside of the conductors, thus increasing their
cifective resistance.

(vi) The wiring to the vahe
ciable reactance.

Triode Used us V.H.F. Amplifier

The triode if used as an amplifier for very hwh
{requencies has to be neutralised. This is due 10
the fact that the anode/grid capacitance of the
valve itsell gives a [eedback between the input and

-

capacitances. though

very low self-

itselt’ has appre-

output circuits. This generally causes oscillation
or severe loss of gain. Fig. 1 shows a triode as a
ncutralised triode amplifier. tlere the ncutralis-
ing condenser provides another feedback path of
opposite phase and stabilises the circuit.  Unfor-
tunately this will not Qold good over a wide range
of frequencies. so the neutraliser must be allt,red
when changing frequency.

Using a balanced push-pull amplificr and cross-
neutralising. this can be overcome and the circuit
will be stable over a wide band. Fig. 2 shows
this circuit.

Grounded Grid Amplifiers

In the normal amplifying circuit, the input is
applied between grid and cathode. with the
cathode near or at carth potential.  in this type of
amplifier. however. the grid is earthed and the
input applied to the cathode (Fig. 3). 1t will be
noticed here that the anode/grid capacitance is
across the tuned output circuit. so there is no
feedback and ncutralising is not required. ‘The
fault with this circuit is that its fow input impe-
dance heavily damps the acrial circuit, so causing
very low aerial circuit gain. It also gives poor
selectivity.  As  the cathode is “hot™ in a
grounded grid stage. the heaterscathode capaci-
tance will call for chokes in the heater leads.

The Cascode Amplifier

This circuit has developed from the grounded
grid amplifier and is now used in most tuner units
of television sets and in some frequency modula-
tion receivers. Fig. 4 shows onc using two
separate triodes and Fig. S a double triode valve.

As will be seen from the circuit. the first triode
is an ordinary triode amplificr followed by a
grounded grid triode. This ensurcs a low noise
output and also the grounded grid triode acts as

Cross HT+ A

Neutralising
condensers

- — o -

- -

Fig,

d— cross-neutralised stage.
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buffer between the oscillator and the aerial and
thus prevents radiated oscillation.  As the anode
load of the first triode is low. duce to the Tow
impedance input of the second triode, neutralising
is not necessary.

AAAAAAARAR AA
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grid/cathode capacities of the valve. There will
be no feedback.

It will be noticed in Fig. 7 that the grid is

YWYYYYVYVVYY

Fig. 4.—The cascode 7£
amplifier stage— familiar

1w TV enthusiasts.,

~B
B
AAAARAAA o
WYYV [

YYVYY
AMAAAAAAA
VWYYV [

Yyvy

cfiectively shorted to carth by a capacitor at the
frequency used.  This should be of a low serics
inductance type. The gain of

HT+ this amplifiecc is quite good

and has the advantage of low
noise.  When a double triode
valve is used the two triodes
are  generally  screened  from
cach other and care is taken
to minimise capacity between
them.

AAAAAAAA
COAVYYYYVY

Precautions to he Taken

The capacitors used as de-
couplers  must  cffer a  low
impedance at the frequency
used.  Low inductance is of
more importance than high
capacity. If instability occurs
it may be necessary to decouple
heaters by means of chokes

In Fig. 6 is shown a direct coupled cascode
amplifier. This circuit is more cfficient. for if
automatic gain control is applied. it increases the
anode cathode voltage of V2 and thus increascs
the value of grid bias required for anode current
cut off. The valve thus has vgriable x. It will
be noticed that neutralising is neeessary hcre but
an alternative circuit as shown in Fig. 7 renders
this unneccessary. as if the two condensers Ci and
C2 arc in the same ratio as the anode/grid and

HIT+

Outpt

e

IH—-

it
[}

i

L
<
=
P =
- =
- = e =
= -
3 =
- e
> = ,
= = =
= = =
= =y =
= =
=
= =
= =
= =
b

YVWVY

AAAAAAAAA

T

[

Fig. 6.—.4 direct-coupled cascode

AGC.

amplifier.

and condensers  to  prevent
HT+
i
. o
= To
F
4GC o 5
> N
B V2
II
Input |
é >
EE =
" 3 > > -
[ AGC.
-
Fig. 50— A double triode in the grounded grid arcange-
ment.
feedback between the various stages.  Earths
should be taken to the necarest point on
valveholders and in  the tuning circuits be

careful that the chassis is not a part of the circuit.
For instance. the carth end of the input coil
should be connected to the same point as the
cathode decoupling condenser.  Leads should be
kept as short as possible as at very high fre-
quencies even the shoriest has an appreciable
reactance.

Frequency Changing

At very high frequencies it is usual to employ a
local oscillator valve and a mixer valve. ['he
oscillator frequency is nearly always above the
signal frequency. The circuits employed in the
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oscillator are cither Hartley or Colpitts.  The
nmain problem encountered in these circuits is
drift.  Receivers should always be allowed to
warm up for quite a time before any alignment
takes place. It is usual to have condensers of

AAAMAAAA HT+
L YYYYYYYY
= '4 £C
7
- =
[ AGC

Fig. 7.—A4 modified Fig. 6 10 aroid ncurralising.

positive and ncgative co-cfficients. combined to
combat this drift. A circuit of a V.H.F. oscillator
and mixer is given in Fig. 8. Here the mixer is

WIRELESS 705

a pentode. but when a triode is used it is ncces-
sary to neutralise it. owing to feedback being set
up at the intermediate {requency.  This can be
achieved either by a capacitor between the load
resistance of the miver and ground or by mueans
HT+

AAAAAAA
YYYYYYYY

[ /7

.: | ~\Mixer
ILS S
|

70 UHE
Amplifier

Oscillator

di

-

AAAMAMAAAAAAR,
LAALARALAAMAL o

ARAAAAARAAAR
YWYVVVYVYVYY

AAAAAAAAA AR

VIV r®

i

Fig. 8.—4 V.H.F. oscillator—mixer stage.

of an extra winding on the LF. transformer.
coupling the LF. to the cathode of the mixer. .

Speeding Circuitry Design

APIKON. the rapid construction clectronics chassis
system, has been released by Shandon Electronics

Ltd.

Departing cntirely from the concept of the con-
ventional box chassis. Rapikon gets down to basic
fundamentals in chassis construction, climinating all
preparatory metal work. The component parts—which
require only to be screwed

arc firmly held on a rack
together. assembled in a matter of minutes.

Pre-punched holder plates take such focal com-
These plates are individually
One end is pronged so that
they can be slipped into position behind tag pancls
and just as casily moved if neces-
Wiring can consequently be kept short.  The
slotted plates and girders are mounted vertically on

ponents as valves, etc.
placed where required.

and components
sary.

the rack to any required layout.
Because of this vertical layout. components

ment.
no flying leads.

But Rapikon is
minutes " Kit.

morc than just a

system block diagram.

without disrupting work on the system as a whole.

are
always accessible for wiring. replacement or measure-
Layouts can easily and rapidly be modified.
Several chassis or circuits can be simply connected to
one another without taking up bench space and with

“ chassis-in-
It is a carefully designed method for
the experimental assembly of complete electronics
sysiems. with each chassis forming a block of the
A moditied version of any
blogk can be constructed and inserted when ready—
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HERE arc available nowadays very reason-
ably priced record plavers. especially those
with crystal pichups. and they are capable

of giving excellent quality when used with a good
amplificr and speaker system. | wanted such an
amplifier. but my enthusiasm. like that of a great
many of us. is often severely damped when the
cost involved is considered. [ therefore set out
to see what could be accomplished with ordinary
standard components and valves that I had on
hand. and which. anyway. are cheaply and casily
obtainable. I had in mind the following basic
features:

(1) About 6-8 watts push-pull output maximum.

(2) Negative feedback where possible.

(3) Simple controls for compensation of record
characteristic.

(4) Straightforward circuitry with no
adjustments.

The circuit which T finally drew up satisfies
these conditions, and details are shown in Fig.. 1.

tricky

Circuit Details

Vi is a pentode voltage amplificr working at
high gain. and an EF37A was used here because
I had one. but if preferred a 6J7 could be used
instead. Simple switched bass-boost and top-cut
compensation is provided by SI and S2 respec-
tively. V2 (6SL7) is a ™ floating ™ paraphase type
of phase splitter. and this circuit is to a large
degree self-balancing. and also contributes _some
gain.  Another advantage is that the output [rom

j- cach triode has only to be half the input grid-to-

grid drive voltage to the output valves. The
output stage employs a pair of 6V6’s connected in
class AB1 push-pull. Negative feedback is taken
from the secondary (15-ohm) winding of the out-
50 +

‘;61 T/OuApur
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GRAMOPHONE Al

PRIMARILY DESIGNED FOR RECORDS, THI
RADIO AMPLIFICATION

put transformer via R23 to the cathode of the first

half of V2.

The power pack is conventional and

a 574 is used as a full wave rectifier.

Construction
I possessed a four-sided aluminium chassis 12in.

X 8in.
shown in Fig. 2.

X 24in. and the layout used on this is
This chassis is perhaps a little

large. but my mains transformer (a drop-through
type) was a hefty one. and if an upright type is

used this usually takes up less chassis room.

Fuse

£

In
order to minimise any pos-
sibility of interaction between
mains transformer and [.F.

Q?Ma/n s

choke. the mounting of these

l —_—AOUI",OUf

Transforser

components should. if pos-
sible. be arranged so that

7ransformer |

their axes are at right angles.
In this respect’ the . output
transformer has been
mounted well away from the
power pack.  The valves
should be well spaced from
one another and to act as a

Input
O JCoaxial

"@/Sccket

¥

for positioning the valve-

guide. suggested  dimensions i
holders are shown in Fig. 3.

I always find it casiest. when g
deciding  on  the size of '1
[ chassis. to arrange the main
components on a sheet of
paper. Then when the chassis
is obtained those components
arc  again  arranged to

P facilitate marking out.  An

mBass

Fig.

=
ﬁ] Treble

2 —Lav-out

r l tolume

and  drilling

=)
Fifot
Lemp

dara.

important point which should

e be borne in mind is that
On-0Off electrolytie capacitors
Switch should not be mounted too
near output or mains rectifier

) G L ! RO ) WD | 4] D || | ST AT | TYED . |\t | D | M ) | D ) I (LT | (| { | | - " | - D (D Gy | D | e 9
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a mysterious harsh form of hum becomes appar-
ent. A S00-ohm  humdinger 7 was tried across
the 6.3 volt supply. but I could detect no difference
with it in. and it was subsequently removed. Ol
course. il the 6.3 volt winding on your mains
transformer has a centre tap. this is connected
to chassis.

All the carth returns associated with V1, that
is. the bottom cnds of R1. (1. RS, C2. are returned
to a single tag fixed under one of the bolts
holding the input socket. as in Fig. 3. Insulated
screened cable is used where indicated and the
metal braiding is earthed at onc end only. as
shown in Fig. 3. VI should be a shielded type
valve. and pin. No. 1 on the valve-holder is
" carthed; a screened top-cap is used for VI. The
G tone compensating capacitors should be grouped
wi«g? in front of their respective switches. The wiring
here should be kept as short as is practicable,
PL' FI ER to avoid hum pick-up. even though the negative

feedback will help to cancel this. No screened
== leads were found necessary in the wiring of the
tone compensating circuit.
AMPLIHER MAY ALSO BE USED FOR All the resistors used were == 20 per cent. toler-
ance except for RIS and R16. which should ideally
By C. Newport be = 2 per cent. high stability types—the closest
tolerance 1 had were 2= 5 per cent., and these

valves as the heat generated may in time cause K
these capacitors to ~ dry up.” were used. but T hope to replace l_hcm later. You

The heater leads were run in well-twisted pair  have to watch that you do not wire RI15 and R16
and dressed hard against the chassis bottom. well 1o the wrong output valves. as they have different
away from grid pins. One side of the 6.3 velt values. To be effective the grid and screen
heater supply was cornected to chassis ai the stoppers RI9. R20. R21, R22. should be wired
mains transformer—this is essential. as otherwise  directly on to their respective valveholder tags

H T+
RI4
Cco l__L‘ & Cc/0 V3
’ //;7/ :/ 4
RI9 | =m—=¢WNe
— WM - = ~= | #2/
Ei (l 8

g 5 Qutput
ZR6 |
Z Y
= ) 3

- RS w17 RIS 5a
}‘—\‘.‘.’. GO WA=V ANA—S &70)
L O
=
§ R7 RI6
= L
= =

I =

3
| b N9 -
S/ ES RSO — - AW

L2

L 11 l rRce
RS2 s C;r_[ Ce _I_-[Ee §/?/O
T T T it
% Chassis ) ) ) ) ] )

L [——————-Aﬁﬁﬁfﬂﬁjl‘ll‘/\———l

Fig. V. —Theoretical circuit of the amplifier.
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with a short wire-end between tag and resistor—
the fength of the opposite wire-end is immaterial.

PRACTICAL WIRELESS

Vo/um?g n Su/iged . BassQ Treb/eg
5C. cable
nﬁn? oeen [ e =0 I i |
IE T E13
R/ 52|
Input c
Coaxial B
Socket
® MC C
oF | = c7 g I
£ Q .I o] @ Y
c2 RS Lo &
c/ L
e 0 o
5 7ag9s marked MC. gre
© ‘earthing’ connections to
’ ° chassis
o a

70 junction
RL—C9

Fig. 3.—Wiring details of V1
and the tone control circuits.

The coupling  capacitors
3. CI1, CI12 should &e
beyond reproach as regards
leakage. and it is better not
to trust used ones, unless you
have a means of checking
their insulation resistance.
Incidentally. a very simple
way to check this is to
connect the capacitor from
the H.T. + line via a volt-
meter (switched to 250 volts)
to chassis. If there is the
least sign of a steady reading
on the voltmeter, the
capacitor should be scrapped.

)
M §

v/

naai
[

ol Heaters

LF Choke
HT+ —_— 8

-E
'I'E/J crel

e
s @& o
g oo

Vs

)

’
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Most of the under chassis components were
wired self-supporting between valveholder tags,

etc., and where this was not

practicable, 3- and 5-point
tag strips were used for
support.

Negative Feedback

There is a limit to the

amount of feedback that can
be used when employing the
ordinary eomparatively inex-
pensive  output transformer.
as if this is increased too
much there is the danger of
oscillation due to phase shift.
This oscillation is supersonic
and is very hard to detect
without an oscilloscope. For
this reason R23 should not be
lower than 39 K ohm. I
actually reduced R23 to
22 K ohm in my amplifier

and there was no sign of
instability checked on a
‘scope. Unless, however. you

(Concluded on page 734)

o—o
On—-0Off
Switch

500
mA

ve V3 v4

Valve Heaters

F 6'3%44/\%

Fig. 4. —The mains section.

RESISTORS (Al § w,
unless  stated otherwise,)
R21 22—100 2

R18-250 23w,

RS 10 11-22.K2

R19 20-4.7K 2
R14—-10K @ *

R4-—22K 0

R23—39K 2

R7—47TK 2

R8 12 13—100K 2 -

R3 17—220K 2
R15—220K 2 4-59%,
R16—-270K 2 4+ 5%,
R6--470K 22

R2-—-680K 2

R9—1 M2

Ri+.1 M £ volume control

4
+209%

COMPONENTS LIST

SWITCHES
2 S.P. 3-way rotary

VALVES
V1—EF37A or 6J7
V2—6SL7
V3/4—6V6
V5574

CAPACITORS

C7—200 pF mica

C8—-750 pF mica

C6—9.01 #F 350y, paper
C5—0.05 #F 350 v. paper
C3,4—0.1 uF 350 v. paper .
C11, 12—0.1 #F 500 v. paper
C1—0.25 #F 350 v. paper

C9, 10816 #F 350 v. electrolytic

13,

electrolytic
C2—50 «F € v, electrolytic

PUSH-PULL. OUTPUT TRANS-
FORMER

To match 6V6's to 32 and 150
speakers.

MAINS TRANSFORMER

250-0-250 v. 100 mA :
6.3

Sv

www americanradiohistorv. com
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Components—Fau[ts cmd Testing

A CLASSIFIED LIST OF THE MORE COMMON FAULTS MET WITH IN A

RECEIVER, AND THE TESTING

~VHE basic components of a radio receiver

may at times have faults that cause cither

poor receptron.  or perhaps  complete

failure of the receiver. These faults can be
classed as under.

Resistors

Open-circuit caused through excessive power
dissipation. deterioration. or developing high or
low resistance at wide variance from their stated
ratings.

Condensers

Short-circuit or D.C. leakage. Open circuit
through breaking of internal connections, loss of
capacity as in clectrolytics through * ageing.”

Transformers

Open-circuit windings through eacessive power
dissipation or bad manufacture. short-circuiting
of turns or sections, loose turns cauvsing induc-
tance to vary. or loose laminations of core.

Coils

Open-circuit windings. poor insulating material
of formers causing poor Q.

Now all of these components. if faulty. can be
replaced. but if one is dealing in repairs to radio
receivers. it is as well to be able to check these
parts to sce whether they are faulty or not.

The purpose of this article is to exvplain how
small and not claborate test apparatus can be
made up to check these components. With one
exception. the Megger. all these testing layouts
can be easily and quickly hooked up.

Resistors

It is presumed that nearly all readers have a
multi range ohm-voltmeter, in which case the
values of resistors up to 5 or 10 megohms can be
checked. but for very accurate resistancc testing
a bridge is perhaps best.  Fig, I gives a * Wheat-
stonc  Bridge ™  for resistance measurement.
Here are four resistances in a closed square, with

Fig. I.—(Left) 4 bridge
Jor resistor measurements
and Fig. 2

RADIO
OF ORDINARY COMPONENTS

a small D.C. voltage applied across corners A
and C. A galvanometcr is connected across
B and . The current from the battery divides
and through path A B C will-be V/(R2+RY)
whilst through path A 1D C we have V/RT+R4).

- - - - - 3 . Y o s
The voltage across BC TR R3 V and across DC
R4 i “RI
" RITR4 \' whence R4 R2 R3

So that if R4 is the unknown resistance. R3 is
variable and can be adjusted so that this condi-
tion is complied with, there will be no difference
of voltage between points B and D. the galvano-
meter will not read and the bridge is balanced.
R1 and R2 are the ratio arms. If they are cqual
in resistance then R4=R3, but by making them.
say, R2=100RI we shali balance if R3=10R4.
By varying the ratio of R1/R2 wc can measure
from | ohm up lto | megohm according to this
ratio. R3 can be made up in a series of 10—
I ohm steps. 10 of 10 ohms. etc.. of it can be a
calibrated rheostat. The resistance across the
galvanometer is lo prevent it being damaged when
the bridge is ofl" balance.

Condenser Testing by Bridge Methods

In Fig. 2 a simple bridge for capacitor testing
is given. This is known as a Wien bridge. Cl
and (2 arc the ratio arms. C3 is a calibrated
variable condenser and (4 the condenser under
test. ‘The oscillator or source of A.F. is switched
on and the standard variable capacitance altered
until no sound is heard in headphones. then if

C1=C2 then C3=C4, I no silent point is
reached then the unknown is either larger or
smaller than the limits of 3. 1If so. CI must

be made uncqual to C2 so that C3 may be un-
cqual to C4 in the same proportion.  That s
(‘4:%(‘3. bridge
does not need a calibrated variable condenser
(sce Fig. 3). The ratic arms here are the resis-
tance arms. R should be about 10K ohms. If
R2 is 10K ohms and R is 1K ohm. the ratio of

Another type of capacity

O

AF Input
S00 ¢.p.s.
to /000 cps

O A

Unknoven
(Right) u
capacirty bridge.
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the bridge is variable from 1.1 to 1 down to 0.1 to
I. C is a standard fixed condenser and should be
ol absolute correct capacity. Here Unknown=
R1
R+ R?.C' Thus if C=100pF,
can be measured from 91 pF to 1,000 pF. If
R1 is changed t¢ 10090 ohis the'range is 9.1 to
100 pF whilst with R1 at 100,000 ohms the range
is 910 to 10,000 pF. For the standard condenser
use a silver mica type.

capacitances

Testing Large Condensers Not Electrolytics

For condensers over .01xF the A.C. method is
quite satistactory. See Fig. 4. Here the current
flowing is measured. The capacity is given by

C = 159 1/Vf microfarads.
where V = applied voltage

I = current in milliamps

{ = frequency of supply.

Care should be taken that condenser under this
method is not short circuited. and that the voltage
applied is not too high for it.

Insulation of Condensers

Insulation. especially of paper condensers. is
liable to deterioration. A good check can be
obtained by testing its capabilities of holding a
charge. Place a battery of about 100 volts across
it ‘"and on removing the battery the condenser
should be able to retain its charge for about
five minutes. even longer in the case of a high-
class condenser. Should there be a leakage, either
surface or internally. the charge will leak away.
If a high resistance voltmeter set to volts reading
was placed across the condenser immediately the
battery was removed. it should show a high read-
ing and gradually drop as the charge leaked
away through the resistance of the voltmeter.
This should be done two or three times. and if
the condenser is O.K.. there should be little or no
divergence between the maximum readings.

Transformer Tests

The main tests to be carried out on suspected
faulty transformers should be for insulation
between windings. This should be done with a
Megger. Checking voltages on secondaries should
be carried out with an A.C. voltmeter with a load
across it equal to the normal load. A no-load
check should also be taken. This is the magne-
tising current of the transformer and should not
exceed 25 per cent. of the full load. If excessive,

O—
AF Unknown
/000 ¢c.ps B
O

Fig. 3.—4 modi-
Jication of Fig. 2.
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it can be that therc is insufficient iron in the core
or there are short circuited turns.

A Neon Tester

Fig. § shows a comparison tester. A neon
lamp is connected in series with a high resistance
R across a D.C. supply of 200 volts. The neon
lamp will not conduct till the voltage reaches a
certain value. The condenser C charges, but the

o

AC mA.

Unknown

1L
Ll

v

Fig. 4.—The A.C. inethod of measuring large
condensers.
OC.

C Neon °
Phones }

Fig. 5.—A simple neon tester.

charge is delayed by R. When the voltage reaches
the striking value of neon it conducts and partialty
discharges C. This process goes on. charge and
discharge in regular sequence. If the value of C
and R cause this to take place hundreds of times
a second a note will be heard in the phones.-
If R is of known value and is replaced by another
resistance of the same value, the note will be the
same. If the new resistance is higher, note will
be Tower and if of lower value, the note will be
higher. To give an approximation. if the pro-
duct of C in microfarads and R in megohms is
about .00I. then a musical note will be heard.
For high values of C and R, clicks of discharge
frequency can be counted.

AMAAAAAAAAAAAA
YWYV VY v

c00

PRAGTICAL TELEVISION NOV. ISSUE
NOW ON SALE PRICE 1s. 3d.

The main feature in this month’s issue of our
companion paper PRACTICAL TELEVISION
deals with the construction of a modern switched
TV and F.M. receiver. This will consist of a fully
detailed constructional article, and in this month’s
issue the circuit is explained and the preliminary
constructional details are given. All the coils in
this receiver are home-made.

An Improved Band III converter, utilising two
EF50 valves and one EC52 valve is also described.

The location of faults is well covered in this
issue, one article dealing with Simplified Servicing,
one with the Oscilloscope and TV Servicing, whilst
yet another deals with the location of faults by
means of a neon screwdriver. The Servicing article
in this issue completes the notes on the K.-B. KV35
receiver.

A correspondent reviews some of the exhibits at
the Radio Show, whilst the issue is completed with
Telenews, Underneath the Dipole, Readers’ Cor-
respondence and Your Problems Solved.
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187 LONDON ROAD, MITCHAM, SURREY.

Excitin% Gift fori Any , Boy or Girl

\“wm i
"

m\ st
[ .f._” 1\

I ."W

R.E.P. | valve all-dry battery set, gives
excellent results. Complete kit of
parts, including valve, only 23/6. Com-
bined H.T. and L.T. battery, 8/3. Head-

HOME RADIO OF MITCHAM

CHRISTMAS OFFER
Brand new focusing torches with novel
device giving Red, Green or White beam
at tauch of a button. Ideal for motorists.
A wonderful gift for any boy or girl. Takes
two U2 batteries. Less batteries ONLY 5/-
post paid.

MIT 3282

A new }ASON F.M. TUNER——THE MERCURY

F.M. at its simplest and
best. The programme you
want at the turn of a
switch. Automatic
frequency contro!
prevents drifting and the
Foster-Seeley  discrimi-
nator gives top quality.
Enjoy crystal clear Hi-Fi
reception at all times. Ful!
data and price list 2/~
All parts available separ-
ately. Complete kit
£10-0-0.

4

S.175. Diameter |}in., depth lin,,
3 ohms, 26/9.
S.2X3. Elliptical 2%in. x I}in. Depth

[§in., 3 ohms, 32/-.
Full range of REPANCO transistor com-

phones, 14/-. Full constructional details | AM/FM  Tuner chassis - an 7 T —

and price |iSt, price 9d. wi[}/~| own power supply, ) (ke kR
Designed for  highest

Loudspealers for Transistor Sets quality reproduction.

Now in stock, the new WB Stentorian | Built to highest tech-

mini-speakers. Ideal fér personal sets. | nical standards. Full

Specification on request.
PRICE £20-17-0. We also
carry the other DULCI
tuner, receiver and am-
plifier chassis and the
ARMSTRONG PB409 and

ponents in stock, also kits for THREE

DEE and TRANSEVEN, detailsonrequest.
W.B.
-

STENTORIAN HFI012

The most popular Hi-Fi
speaker on the market
to-day. Top quality
at realistic cost. 10 in.
diecast unit with 12,000
gauss magnet. Response
30 to 14,000 cps. 10
"watts handling.  Uni-
_versal speech coil for
3,7 and |5 ohms.

PRICE £4-19-9 (Pius 2/-
ost)
We also carry a comprehensive range of WHARFE-
DALE and GOODMANS Hi-Fi speakers and tweeters,
and cross-overs. The amazing LORENZ LPH65
tweeter brings life and realism to your repro-
duction. Only 39/6 with instructions. Easily con-
nected to your existing speaker through 2 mfd.
condenser, 3/-.
THIS MONTH'S BARGAINS
New ELAC miniature output transformers for mains
pentode, 4/-, plus 9d. post.
Single screened microphone cable.
covered, éd. yard, plus 1/- post.
S.I130P voltage stabilizers. New in boxes, 3/-
plus 9d. post.
New Franklin multiratio output
lnlelduaIIy boxed, 5/-, plus I/- post.
7 in. x 4 in. elliptical speakers, 3 ohms ELAC, 15/,
plus 2/- post.
1,200 ft. P.V.C. recording tape.
20/-, plus 1/4 post.

Black P.V.C.
each,

transformers,

New and boxed.

AFIOS. Call for demonstration.

"THE HIWAYMAN ALL-DRY PORTABLE

A well-tried portable,
using  high efficiency
ferrite rod aerial. 2
waveband. 4 valves.

Build it during the dark
evenings ready for the

spring. Full con-
structional data and price
list 1/6. Total building

cost £7-10-0.

STENTORIAN CABINETS

A full range of beautifully-
finished cabinets for hous-
ing record players, tuners,
and amplifiers. PRICES
FROM 12 gns.
and corner speaker
cabinets from ¢ gns. Send
3d. stamp for illustrated
leaflet, including the new
‘' Prelude '’ contemporary
models.  These cabinets
are packed flat in cartons
and can be quickly and
casily assembled using only
Despatch by return to anywhere
carriage charge 5/-.

TW.B.

a screwdriver.
in UK.,

We are stockists for :

EDDYSTONE receivers and components, PANDA
transmitters, including the CUB and EXPLORER.
Also the PANDA G4ZU MINIBEAM.

www americanradiohistorv com
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I.T.A. CONVERTER. All L.T.A. stations. wired ready for
use, complete with power pack, fine tuner, etc., £4/7/6, as
illus. Metal cabinet, stove ename! grey hammer finish. Walnut
cab., €4/17/6. Lizard rexine, £4/12/6. Chassis (less cub.),
All ’

77/6 All with two ECCB8!.

plus 3/- p. & p. (C.O.D. 2/- _
extra) Clip on LT.A. aerial Sme— 1
to existing mast, or mount in 1
lofe. 3 element, 27/-: S.E. I
35/~ ; 8.E., 55/-: low loss co- 1
axial, 8d. yd. Terms on it I
complete converters one-third . o o ¥ [
down and balance, plus 5/-, '_f'( ﬁ
payable in 4 equal monthly;_- Bl
instalments. Postage with first s
payment
RADIO SET. 4 valves. UY4!,
UAF42, UL4l, UCH42. Covers
4 celected stations ; aerial
included. 200-250 v. A.C./D.C.
mains, Chassis 9in. x 5in. x 2in.
high (5lin. over speaker), Sin.
P.M. speaker. On-offfvol. 35/-

down and 3 monthly payments of
£1. Walnut cabinet to fit, 20/-

R
Reducel price due to
new purchase £4/10/0
(3/- p. & p.: 2/- C.0.D)
AUTOMATIC RECORD
CHANGERS are in short
supply. Collaro RC456 Studio
turnover crystal pick-up. 4-speed
mixer. A..C mains 200-250 v,
see illus. ALSO Collaro single
player AC3/554. 3-speed, turn-
over crystal pick-up with “T "
head. £€6/16/6 (3/6 p. & p.).

GLADSTONE

|

|

€8/16/6 (5/- p. % p.) |
RADIO

HIGHLY SUCCESSFUL 13-
CHANNEL CONVERTER.

Designed and made by a world-
famous organisation regardless of
expense. Tunable over the
whole of Band | and Band Il to
give one Band | and two Band Il £5-5-0
stations at the turn of the

switch  Acts as Two-valve Pre-amplifier on Band |. Valves
PCC84 and PCF80. No drift. in Moulded Bakelite Cabinet,
8lin. x 4iin. x 6in. high. With full operating instructions.
Built-in Power Pack added by us. Separate gain controls for
L.T.A. and B.B.C. (P. & p. 3/-, C.O.D. 2/-))

AS ABOVE LESS POWER PACK 72/6 (P. & P. 3/-)
CONVERTER available for Philips receivers to above speci-

fication complete with built-in power pack, at £5/5/-. P. & p. 3/-.
ELECTROLYTICS 25 mf. 25 v. tub. wires, 9d. ; 12-12 mf.
275 v. tub. wires, 213 ; 32-32 mf. 350 v., I3in. can, 3/- ; 200 mf.
6v. lin, can, 9d.; 16-24-8 mf. 350 v, I§in, can, 3/-; 100-200 mf.
275 v. can, T/6.

MAINS TRANSFORMER. 290-0-290 v. 60 m.a., 6.3 v.

24 A and 6.3 v. ! A, 12/6 (p. & p. 3/-).

BATTERY ELIMINATOR. 90 v. I5 m.a. and 1.4 v. 125 m.a.
for 4 low consumption valves ; 5}in. x 3}in. x 2in. for 200-250 v.
input. 35/- (p. & p. 2/6).

SMALL QUANTITY I.T.A coverter chassis by one of our
largest manufacturers for London and Winter Hill areas only,
valve rect. & ECC8i & PCC84 ; with power pack, and direct
switching LT.A. to B.B.C. Chassis size Bin. x 5lin. x 4}in ONLY
70/-; Walnut cab. 10/- extra.

Ex-W.D. PERISCOPES, fixed, giving rise of 10in.
(p. & p. 3/-).

ALL NEW GOODS ;
PLEASE.

3 CHURCH RD.,
82h HIGH STREET, CAMBERLEY,

Price 4/6
POSTED ORDERS TO CAMBERLEY,

REDFIELD, BRISTOL AND
SURREY

BUILD THIS AUTHENTIC
JASON swircuen
F.M. TUNER

JASON
MERCURY

CONSTRUCTOR’S
SWITCH-TUNED
KIT incinding  as-
aembled $'ront End
with tws rvatves and
all paris as specified

rier £9.0.0

provrd.
SWITCH-TUNED
FRONT END wirh

tene calves. complete.

£6.5.0

vinel £1 15 0.2, 'l'lu‘)

5 VALVES
FOSTER-SEELEY
DISCRIMINATOR

When built. this new lason F.M. Tuner
provides choice of the three B.B.C. pro-
grammes at the turn of a switch, with a
fourth position for ** OFF."" It is a stable
unit, free from drift and of high quality. The
Switch Tuned Front End is supplied wired.
testad and aligned, complete with 2 valves
and station-indicating plate. Chassis ready
punched. In conformity with all Jason F.M.
Units, this mode! is completely stable and
offers the highest possible standards of
reproduction.

Data  Publication
Book of the Tuner

Loxt Paid

4 t._x)::).u 2/_
JasoN POWER PACK KIT £2.1.9

FROM LEADING STOCKISTS, or in cases of difficulty:

THE JASON MOTOR & ELECTRONIC CO. _Fhone:

328, Cricklewood Lane, London, N.W.2. 7050

i

GUARANTEED VALVES

- EL32 6/6: PZ30 16:-

DF91 7.8 SL33 15/~ RK34 3/6]6AC U‘T 814
DETI 't BEL33 "2/ RL37 5/-16AJ8 JBRT 16
DET25 5= kL4l 0/- SF /- | 6AK6 : 8/~
DI92 T8I LL42 104- TTll J-16AGS 3 bi-
DLY2 6| EL9) 7/-1 L6801 £0'-|6AKS 6/6 65J7 78
DL93 16 ELYL £/6| UBC4l  10/-;6AID 6/6‘5SK7 T8
DL95 7/6|ENaL 7/6 UB41 10/-{6AMG TIGJGSLH t5
EAS0 1- EY51 11/6|UCH42 10'-{6AQ5 7/-1GSN 16
EABCG) 9/ E735 8.-| UF41 10/-|6ATS 8/-| 6837 7.0
EB3 2/6|EZ40 8/-/UF42 - 10/-|6AU6 7/-16VE6 716
EB91 6'-'EZ8) 8/6|UL41 10/-|6BAB 8/6]6%4 %6
EBC33 ]0"~:L'Z90 T8 UuU8 +0/-!6BE6 8/-16X5 716
EBC41 10'-'FC13C 7.6/ UY4l 8/-|6BF6 8/6/8D2 4'6
EBC91 .- KT33C E/G{VPIGC 4/6|6BHB 76| 12A6 78
EBF89 - KT44 761 VR116 6/~ 6BST £/6|12AH18  10/-
CC81 - KTWE3  5/6 VRIS0'30 76| 6BWG 76| 12ATT 8-
ECC82 - PL38 22/-[VU111 2/-1688 5/-112AU7 /-
ECC83 i-| PL8L 10 6,X65 10/6{6C4 6/-1 12AX7 yi-
ECC84 11/-/PL82 10:6|1L4 16|6CHB 8/6{12BH7 8/8
ECCIL 1-1 PL83 10/6'1T4 7/68F32 5/-112C8 Li-
ECH35 10/-{PY80 9/-'1Q5 716 16F33 716]12H6 218
ECH42 10-/PY8L  8/6/105 7/6(6G6 5'-12J5 51-
ECHS81 -1 PY82 8/6 2C31 36/ 6HB 2/6,12J7 g
ECF82 11/-|PCF8) 10/-,2D21 71616J5 5i-| 12K7 8
ECLS8Y /-([PCF82 10/~ 2X2 4/-16J6 7/-112K4 171-
EC52 /- PCC84  11/6 3A4 716 6K7 5/6(12Q7 78
EC54 -| PCL32 10.’-}3(}4 7/6|6K8 8:6|12SC7 7.6
EC90 i- | Pendt 8/6[4D1 4/6|616 10/-11285G7 /=
EF35 /- PCL83  10/-15U4 8/-|6N7 7/6|125H7 /-
EF37, 10 -‘PGI /- 1524 10/816N8 9,~|128J7 '-
EF39 6.- 128K7 /-
EF41 10/- 3574 '8
EF42 10~ I MIEGGER TYPE OHMMEFERS, {45 '8
EF5) 5:- | with scale 0 to 10 K., hand generator || 58 G
EF5sd v and Brand new. £4 ea.. or with new || 76 -
EF8) 8 8 Jleather carrying case, £4.10. Post]|[85A2 10/-
EF85 10:6 }free, 90C1 8/-
EF91 7'6|1°* 19 ' SETS.  Still available at £5]/807 /8
EF92 5/6|fwith pow er unit and brand new. 12.6]/832 40/-
EFS3 868'|C.and P 954 =
EI‘:SM 7=l |CO-AXIAL  CABLE. Standard || 955
EF95 68175 ohm. 8d. vd. Alrspaced at 2d. 7143 =
IE:IF{‘ZS %/6 ¥d. Cheaper quality at 8¢t. i3012 10'-

Post & Packing 6d. Free over £1. C.0.D. 26 extra.
LAWRENCE ELECTRONICS
158, CHIPSTEAD VALLLEY ROAD, COULSDON, SURREY,
UPLands 9075, Open to personal callers on Saturdays only,

wwWw americanradiohistorv com


www.americanradiohistory.com

December, 1957

PRACTICAL WIRELESS

713

All About Microphones

AN EXPLANATION OF TYPES AND USES

HE carbon mike is probably the cheapest on
the surplus market. in various forms from
button to the Post Office insert type as

used on telephones. The latter seem to be in
the majority. giving reasonable quality on speech.
the response being roughly 200-4.000 cycles per
second. The outpul is quite high. but it has
many disadvantages. these being (1) [imited
response.  {2) Rather noisy in operation. due to
the carbon granules (we have to give the mike a
shake at intervals to free the granules). (3) Needs

By J. Brown

30-10.000 cycles per scc. This is very good indeed.
but the output voltage is very low. and we cither
need a very high gain amplifier or a high gain
pre-amplifier stage beforve iceding to the apparatus
with which we intend te usc the mike. A circuit.
Fig. 0. is given which has sufficient gain for this
purpose: the power supply can come from the
main amplificr.  The quality from this typz of
microphone is first-class if we have cnough gain
in the main amplifier. Type 2 of the crystal
mikes is the diaphragm mike. As Fig. 5§ shows.
the crystal cell s fitted to-. the

\ ‘Transformer 47KQ

AAARAAAA
VWYV

Trans

Mic. Microphone

il
-

AAAAAAAAA AR
~ VYV WYY

Microphone

HT

main body of the microphone. and
the little diaphragm is connected
to the crystal, similar to the cone
on a loud-speaker. This cone
collects the incoming sound and
vibrates the c¢rystal. The response
is shghtly lower than the floating
cell type. roughly between 40-6,000
cveles per second.  Duce to the
collective action of the diaphragm
the output of the mike is quite
high and may be fed direct to any
rcasonably high gain amplificr.
There are. however, on the
market. as surplus. a large number

mer

Fig. 1.—Carhode bias is nsed here
as the polarising voliage for a
carbon mihe.

a D.C. voltage to polarise the mike. this being

3—8. vo]f:s, (4) Needs a transformer with a step-up
ratio of 60-1. preferably screened.

The biggest drawback is the D.C. voltage
supp]y.v_\.\f'e‘could. however. use a battery exter-
nally This is most inconvenient. so we give three

ideas for obtaining this D.C. supply {rom the
main amplifier. Figs [. 2 and 3 are the casiest
ways and they may be built into a circuit.

Fig. 1 shows the supply from the cathode of the
Ist audio amplifier. making use ol the voltage
developed by the bias resistor.  Fig. 2 shows the
voltaze being extracted from a potential divider
across the main H.T. D.C. supply. the resistors
being about 4 watts.  Fig. 3 shows the voltage
being borrowed from the cathodes of the output
valves, two in push-pull. the voltage being
variable by adjusting the 10K resistor. These are
all practical ways of obtaining this required
voltage. and have all been used with success.

Crystal Mikes

These are in two categories. 1. The floating
cell type (Fig. 4), where the crystal cell s
suspended inside the mike housing by rubber
bands: and 2. the diaphragm type (Fig. §). where
there is a cone fitted to the actual crystal.  We
have given sketches of these two types. The first
mentioned, the floating cell type. is the most
expensive, giving a frequency response  of

Fig. 2.—A potential divider across

£ I divia

the H.T, supply  furnishes
polarising voltage here.

of crystal inserts. These are actual
nicrophones, being surplus from
the well-known Government
Medresco hearing aid so far as the
writer can understand.  The response of these is
about 80 10 6.000 cycles. the main accent on the
sibilants. letters like S. T. V. etc. that have a
higher frequency than letters like the vowels. so
with some tone correction these can be used very
successfully. A circuit for the tone correction
is given in Fig. 7. This can be fitted as part
of the circuit, or a value of condenser su!tablc
is selected and fitted. In all cases of using 2

the

crystal mike we must have a grid resistor
of 1-5 megohms. the lower values  giving
a slightly less bass responsc.  Again

we can suit our individual needs.
Before passing on. we should point
out that a crystal mike is exccilent

Mic 10KQ Existing bias
Trans > SIS
7o Grid
of
/st Valve

=

A
ARAAARIRALA
WYYy

.__I

¢

Fig. 3. —Another polarising circuit.
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S/ sefects any of S positions
Crystal Insert giving verie{/ treb/go cuts
Crystal
Microphone 0 - -
Input 225 uH.
RE Choke <= b
= S/
100pF E/-s5mn ES
= f:" ‘\- Z/-smn
so[ o] 200 s00][ 1000
pE| pF| pFl pF| pF
/&.‘rysta/ ) ) ) ) )
e e S
/nr;f;»one 000F L Fig. 7.— A tone correction circuit.
= complete shielding of leads and transformer. as
= hum is very easily introduced. One side of the
470F S/-5m2 primary and secondary must be earthed to chassis
T at the same point, the grid lecad to "be also
screened.  As Fig. 8 shows, all leads. ctc., arc

Fig. 9.—Two fiather marching circuits for a crystal
mike. ’
but fragile and must not
be abused. and always
handled with care. as
the crystals will casily
fracture. The common
symptom is lo3s of gain:
Should this occur the
answer is to return them
to the manufacturer. as
crystals cannot bc
repaired successtully.

Moving-coil Mikes
These are far from
being  unpopular.  and
are again available on
the surplus market.
Again we need a step-up
transformer, the 1atio
being 100-1 step-up. One

Plugs into stand

screened, also the mike lead. A moving-coil mike
used on a high gain amplifier, if unscrecened com-
porients are uscd, can be a real hum maker, and
it is better if the ampli-
fier is also earthed, then
it should be hum free.

Flogting cell type microphone
suspended on rubber strands

Transversc
Current Mikes

These are little used
these days and may be
treated with the similar
characteristics as  the
carbon mike. Ribbon
mikes are, however, a
difierent proposition.
These require a con-
siderable  amount  of
gain. but the quality of
100 per cent. The price
ranges from £8-£50, and
“they are made in differ-
ent value outputs from

Cell ™™

Lead
wires

Crystal

Digphragm A
or cone

i = b
gttached ", Y|
to %m«:rﬂuﬂ

crystal unit

essential  factor when figs. 4 and S_T‘/‘: (_'/"'_”fa’.”."' -/(":"" of erystal 3 ~ohms to a value
using a moving-coil is Tl GRSl ) which will match into
the grid. Most ribbon mikes have a transformer
built in at the bottom of the casc, to bring the
= z FREESEN impedance of the ribbon to a value which is
%g; E';/,(()g Output o casicr to handle, as the impedance of the ribbon
= = “OLuF 4,,,5,‘;,@, itself without this transformer is very low.
] N Leads are screened
f S—
Crystal 63L7,\ L. - 7\‘
Microphone pecoomalbs o o
Input e - Forr—ooee—es

©

K

22

=

S0uF HT-
2v LT~
& o3y AC,

Fig. 6.—A pre-amiplifier using a double-triode.

Moving coil
Microphone

Fig. 8.—Note

.. JPrimery and Secondary
earthed together

the screening which is needed with a
moving-coil mike.
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TELEVISION TUBES

12 MONTHS’ GUARANTEE
17" £7.10.0. 14" £5.10.0

RECTANGULAR
T.V. TUBES

6 months full replacement 6 months progressive. Made possible by the high quality
of our tubes. Ins. carr. 15/6.
SPECIAL OFFERR OF 147 15" 16" 7.V, TU l!

N £5
Convert, your 9in.. 10in., 12mn. to thc above sizos. Details on how to ** De-It-Yourself Yin our FREE Catalogue.
.1%in. T.V. Tubes £5. Guaranteed. I5'6 ins., carr. on all tubes. Also T.V- Tubes with burns frem 15/-. State type and size
required. Ins.. carr. extia.

T 177 T.V. CHASSIS £19.19.6

Latest improved cireuits. Higher E.H.T. (brilliant pictuve). Improved sensitivity (for greater
range). Chassis easily ad'xpned to an‘, cabinet. 17in. ree iangulal tube on adapted chassis.
All channels, TURRET TUNER 50/- extra. valve line up 5 valves) : BSNTG. 6V6, EY51. 2-6D2s,
Others : 6L18, EL38, 7-6F1s. Chassis ize 11'1n. x 14iin. x 1. 12 MONTHS GUARANTEE
on tube, 4 months guarantee on valves and chax; cA All channels. Less valves, With 5 valves
£21.19.8. With all valves £25.19.6. Ins, carr. 25'- tincl. tube). State B.B.C. channel (and LT.A.
if turret tuner required).

14" T.V. CHASSIS, TUBE AND SPEAKER £13.19.6

As above with round type tube. Modified ready workine. I.ess valves. 3 months guarantee.
?("i/th stval\'es £15.19.6. With all valves £19.19.6. Ins. cair. 25,- (incl. tube). Turret Tuner
= extra.

BEAUTIFUL EXTENSION SPEAKERS 29/9 ELECTR{IC CONVECTOR HEATER 99/6

Compiete fitted with 8in. P.M. Speaker Cleaner, cheaper. safer than parafiin. A.C. D.C.
“ W.B."” or ' Goodmans' of the highest Switched for 1or2k watts. Illuminated grille.
quality. Standard matching to any re- Ins. carr. 10.6.

ceiver. (2-50hms.) Flex and switch included. ELECTRIC FIRES 17/6
Unrepeatable at this price. Money refunded Hammered finish, A.C. D.C. 200250 volt.
-if nct completely satixfied. Ins. carr. 3.6. 750 watt. Post 3°G.

PCRTABLE ELECTRIC FIRES 29/6
ARGOSY PUSH PULL R/GRAM GHASSIS 139/6 Pencil element. 1 k watt, beautitul finish,
Valves : 2EBF80, 2EL42, | reflector type. A.C. D.C. 200-250 voit. Post 36.
ECH81, EZ80, EBCA4lL,
EM34.
8 wvalve latest models.
3 w'band and Zram.
switched. Over 10 watts
output. Full tone range.
4 knob control. Size :
14in. x 9in. x
valves. Ins.

CONSTRUCTOR CHASSIS UNITS

HOME RADIO 79/6

5 valve (octal), superhet, 3 wave-
band receiver. A.C./D.C. Universal
mains can be adapted for gram.
P.U. 1n wooden cabinet, 184in. x
11}in. x 8%in. Ins. carr. 7/6.

POWER PACK AND AMPLIFIER, 196, O.P. stage 8V with 3 MONTHS
0.P. trans. Smoothed H.T. 350 v 250 TOA., 6.8 v. 5 a.. 2 v.da.,
6.3v. 4 a., 4v, centre Lapped L.ess valves. FREE dlamng Boxed v A L v E S GUARANTEE
Carr. 5 1A5 29 BNTGT 4/9 | cvis  3/8 EF37 49
TIMEBASE, 7/9. Including scanning coil focus unit, ete. Less 155 49 1 63GT /9 nDFes 59 EF41 8/9
valves. FREE drawing. P. & P. 2/6. 3A8 3.9 7 3/9 EB34 19 EF50 2/8
SOUND & VISION STRIP, 19/6. S'het., Complete s vision strip. 4D1 29 8D2 39 EB91 69 EL32 6/9
Less valves. FREE drawing. P. & . 2/6. 6B8 39 8D 7 ECC81 89 ELg1 9
i o8| Bugs | pmn ) fme
3D 2BE6 S /
PGPULAR RADIO OR R/GRAM GH ASSIS 39/6 | | BB, §3 195G7 1/9 1 EF1l 879 X686 3.9
3 wrband and gram. S'het. 5 valve. K7 29 12537 1.9 EFo1 719 YA 79
International Octal. Ideal Ldbl("’lam, American Types. U.X. All at 3¢ each.
but still giving high quality output. 18 75 80 25RE
4 knob control. 8in. P.M. Speaker 7/9 42 8 ‘ 1D6 BAT
extra. set of knobs 2'-. Chassis size 6D 6C6
15}in. x 9in. x 6}in. Less valves. Ins. Barrettors 361 and 302 also at 3'9 each.
carr. 4,6,
in. .M. SPEAKERS, § 9. Lot the lady of the house listen to
MAINS TRANSFORMERS gha( 56 V or radio programme. Complete with O.P. trans., 10 -,
350-0-350 v. 80 MA. 4 v.-4 v. heaters. 200-250 v. Prim, .. 39 | P &P .28 N
350-0-350 v. 80 mMA. 12 v.-4 v. heaters. 200-250 v. Prim. .. 219 ) p,\., SPEAKERS, 12 9. Elac. or Goodmans. mgn quality,
250-0-280 v. 80 mMA. 6 v.. 4 v.. 4 v. 200-250 v. Prim, .. 59 | 2.5 ohms. Complete with O.P. trans. 14,-. P. & P. 2.0,

Drop through type. Half shrOuded All above 23 nns R
4250-425v.,5v.6a.,6.3v.124a.,,6.3v.64a.,200-250 v.. 17 6. Screened | €Ol

IPACK SETNS, 39, This bargain includes 3 band cotl pack,
65 P. 2:3.

primary. . & P. 26, pair I.F's std. Z-gan: condenser. Printed dial. . &
0.1, TRANSFORVMERS. 1 8. Standard size (2 § ohms). Post 1=, | HEADPUHONES, 19, sinzle earphone and headband. C- LR
20 for £1. P. & P. on 20, 5 6. tvpe. Ideal for crystal scts, extension on radio, ete. P. &P, 13.
¢ E. 6d. yd. Good qualilty. Cut to any length. 14
post on 2 yds.. 45'- per 100 yds.. post § 6. . Terras available
Liverpool St.—Manor Park—10 minutes. Send for our FREE 1958 catalogue. Open Saturday all day.
-

DUKE & co. (Dept. 4), 621/3, Romford Road, Manor Park, E.12. Tel.: ILFord 6001-3
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COLLINS TC5 TRANSMITTERS.
famous American Transmitters.
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer
and 1625 modulator stage, 3 of §2A6 in Oscillator stage. Radio
Telephone or Radio Telegraph. Provision for VFO or Crystal
Control. 4 Crystal positions. Has Plate and Aerial Current
meters. IN BRAND NEW CONDITION. ONLY £12.10.0
{carriage, etc., 15/-).

WIRELESS SET NO. 19 Mk,
Transmitter-Receiver. Incorporates '* A " Set (TX/RX covering
2.0-8.0 Mc/s. i.e,, 37.5-150 metres), “B " Set (VHF TX/RX
covering 230-240 Mc/s. i.e., 1.2-1.3 metres) and Intercommuni-
cation Amplifier. Complete with 15 valves as follows : 6 of
6K7G. 2 of 6KBG, 2 of 6V6G, and | ea. 6BBG, 6Hs, EII43
EF50, 807, and booklet giving circuits, notes, etc. Size 17}in. x
8}in. x 12}in. Magnificently made by famous American firms.
IN BRAND NEW CONDITION. ONLY 65/-(carriage, etc., 10/6).
2 VOLT POWER UNIT for the above available, 25/-
(carriage, etc., 5/-).

MARCONI SIGNAL GENERATORS TF-390G. Frequency
coverage 16-150 Mc/s. BRAND NEW IN MAKER'S ORIGINAL
TRANSIT CASES, with instruction manual. For normal A.C.
mains operation. A unique opportunity to acquire Laboratory
Equipment at a fraction of original cost. ONLY £27/10/-.

MARCONI BAND 1ll CRYSTAL CALIBRATORS. Fre-
quency range 170-240 Mc/s. Incorporates 5 Mc/s crystal for
better than 001 per cent. accuracy. Directly calibrated dial,
internal A C. mains pack. Complete with spare sec of valves and
instruction manual in maker's transit cases. BRAND NEW.
ONLY €4/19/6.

POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. Out-
puts of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted with H.T.
current meter and voltmeter. For normal rack mounting and
has grey front panel size 19in. x 7in. ONLY 70/- (carriage. etc.,
7/6).

é v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA,,
fully filtered and smoothed. Complete. ONLY 12/6.

RIISS SUPER SLOW-MOTION TUNING ASSEMBLY.
As used on all late model [155s. Easily fitted to ** A "' sets, etc.
ONLY [2/6 :

RF UNITS TYPE 26. Similar in all respects to RF UNIT 27
required for ‘' Practical Wireless”* FM FEEDER UNIT, with
exception of Frequency Range. Covers 65-50 Mc/s {(5-6 metres).
Complete with valves, and BRAND NEW IN MAKER’S
CARTONS. ONLY 25/- each.

CLASS D WAVEMETER. Another purchase of this famous
crystal-controlled wavemeter which has been repeatedly re-
viewed and recommended in the ' R.S G.B."" Bulletin, as being
suitable for amateur transmitters. Covers 1.9-8.0 Mc/s. and is
complete with [00/1,000 kefs crystal, 2 valves ECH35, two 6-volt
vibrators and instruction manual. Designed for 6 v. D.C. opera-
tion, but simple mod. data for A.C. supplied. BRAND NEW IN
MAKER'S TRANSIT CASES. ONLY £5.19.6. Transformer for
A.C. modification, 7/6.

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v, | a.,, 79/6.
7 kV. {(Rect.)) with 2 v. | a., 89/6. 2.5 kV. (Rect.) with 2.0-2 v.
1.1 a.,, 2-0-2 v. 2 a. (for VCRI7 tube, etc.), 42/6 (postage 2/- per

Special offer of these
Frequency Range 1.5-12.0 Mc/s

Il:—The famous Army Tank

trans.).
LT. HEAVY DUTY TRANSFORMERS. Ex-Admiralty,
with 230 v. 50 cycles primary. Secondaries 5, 10, 15, 20, 25,.

30 volts at 5 amps. ONLY 29/6. (Postage 2/9).

INSULATION TESTERS (MEGGERS). Read up to 20
megs at 500 volts pressure. Ovarhauled and in perfect order
ONLY £8.10.0.

A.C./D.C. BLOWERS, 220/250 volts 330 watts Complete
with filter pads, branch for dividing outlet, flexible hoses. etc
BRAND NEW ONLY £4.19.6.

POCKET VOLTMETERS.—Read 0-15 volts and 0-300 volts
A C.or D.C. BRAND NEW and UNUSED. ONLY [8/6.

WALKIE TALKIE TYPE 18. Covers 6.0-9.0 Mc/s. Transmit-
ting and receiving units in metal case, complete with valives.
In excellent condition. ONLY 79/6.

ICRYSTALS. British Standard 2-pin 500 ke/fs, 15/-,
200 kejs and 465 kc/s, 10/- each.

U.E.l. CORPORATION

138, Cray’s Inn Road, London, W.C.1 (Phone : TERminus 7937)
Please include carricge costs on ALL items.

(Open until | p.m. Saturdays. We are 2 mins. from High Holborn

(Chancery Lane Station) and S mins. by bus from King's Cross.)

Miniature
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77,

HANNEY

offers

for

OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER

MULLARD 510 AMPLIFIER
MULLARD 510 A’ PRE- AMPLIFIER
MULLARD 510 ** B’ PRE-AMPLIFIER
MULLARD 3/3 AMPLIFIER

MULLARD F.M. TUNER UNIT

“*WIRELESS WORLD’’ F.M. TUNER UNIT
DENCO MAXI-Q F.M. TUNER UNIT

Manuals available :

912 PLUS AMPLIFIER—4/- ; OSRAM F.M. PLUS TUNER-—
2/6 ; MULLARD HIGH QUALITY AMPLIFIER MANUAL
(contains F.M. details)—3/6 ; DENCO F.M. TUNER—I/6.

Send 3d. postage, stating lists required.
list also available.

L. F. HANNEY

Lower Bristol Road
Bath

General Components

MAIL ORDER DEPARTMENT
1 Streatham Road, Mitebam,

i 21 Sar
RSTALL VALVES LISTED ARE NEW STOCK.  © CASH WITH ORDER

AZL 11/3 23 MRKTh ! ( LbJ 23/8
B65 /4 (ur 7) 2L 11/-
[FE1 8/- g U'l ?W 12/6
hA¢32  9/8 U4t 10/-
PBAFYl  9/-
DAFSG  9/8
DF33 6
DFY? 8l-
npg2g 8l
DGt 8/p

I)\\ 4 n(NI

11/8
I TARUS) 978

EBFRY
LBERY

AND POST FREE. MITCHAM 6203

12Q7  10/8
2Q70T
#BR7 18- 108
1 1407 8/«
i 1501 14/-
2 20Fe 21/
0 201t 15 -
' ! UBC4l 8/ > 128
UBFs0 11/6 7.8
ECisn ﬂ/& Lz 8'9 UH42 10,6 d4azl 9.6
ECL&2 MLt 89 UCH~L 10,6 H0LS 11/
I Quotation bnu. for wr y Appes not isted, (ll:\v/]\(b ud old types a speciality,

eend for liste,
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COMMAND
RECEIVER

MODIFICATIONS OF THE BC455 FOR
DX USE By R. E. S. Coulson

(Continued from page 608 November issuc)

HE output transformer has an output impe-
dance of 4.000 ohms. so will feed nicely
into a pair of H.R. phones. (Try this and

you will see the need for two potentiometers.)  1f.
however. it is desired to use a loudspeaker. it is
preferable to feed the output into an amplificr.
which may consist ol a 6Vo.

Addition to RF24
The set thus moditied, when connected to a suitable
power supply (12 volts .9 amps, 300 volts 60 mA)
is an excellent teceiver for the 40-metre bard ; many
short-wave
It can be

British and Furopean amateur and
broadcast stations can be heard with it.

FRACTICAL “VIRELESS

717

7

worked also on the most useful DX bands, 10 and 15
metres, by th: addition of the RF24. This cones
supplied with three vaives, SP6ls (6.3 volts) and
ready to work. All that needs to be done is the
wiring up.

At the rear of the RF24 will be found a six-pin
Jones plug. The power leads (carrying 6.3 volts 1.8
amp:. and 200 volts 10 mA) ard the 1.F. output are
taken through this plug. Connections are given on
the circuit diagram (Fig. 3). The LLF. output is taken
by about Ift. 6in. of coaxial to the acrial terminal on
the BC455. The coaxial socket on the front of the
RF24 may be left, or replaced by a ™ drop-through

R, T )

YWV —

AMAMAAAAA

Heaters

0 l_
7000 [
D,

| Output

Pear/

from

AAAAAAA
YVWVWY

outside)

|,_4

T

Fig. 3.—The RF24 Unit.
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type of normal coaxial socket. A dipole aerial is
then connected to the RF24 via the coaxial socket,
the power switched on. and the RF24 switched to
range 5. The BC455 is then tuned patiently from
7 to 9 Mc/s (over the 10-metre band). When a station
is found. the trimmers of range 5 are adjusted to peak
it up. The I5-metre band is cxplored in the same
way, with the RF24 swiiched to range !, and the

PRACTICAL WIRELESS

December, 1957

Performance

As already mentioned. signals have been heard
from many countries. both on C.W. and phone.
The sensitivity seems to be better than a Jot of
factory made receivers. as | have heard amateurs
discussing conditions over the air and saying that
“ the ten metre band seems to be bad ~ : on turning
to that band I usually find it *“ wide open ' and have

BC455 tuned from about 8 heard some of my best
to 8.5 Mc/s. LIST OF PARTS FOR FIG 2 (d) D.X. then. One day I
C23--180pF C35--750 pF heard a GB2 calling CQ on
Acriuls C38—17 pF R:g-——;gﬂKK-’!, top of a QRP CNB8. also
/ -WAave v C24—200 pF R15— o aTl: 5
)An) shogl wave rccc‘n.f:r (‘,ISC—.OSP;.‘F RI6—100 K o2 calling CQ DX. That GB2
. performs best on an acrial 26100 pl- RIT—100 Ko has a  well-known com-
which has been cut for the C27—335 pF RI18—S510 Ko mercial short-wave receiver
batnq i (ks Tvit]lborfor'?r?(]lazg C28-34 pFl g;g:;ﬂ(l)wl((“ and lives only about 12
set is no exce , 8 s C29—.006 uk o . . N
if one has enough space one [C30—.15 nF R21—1.5 K@ miles away from me
can crect some acrials of |C20B—.01 4F ' Addici !
very high efficiency.  The - Additiona : Not.es
ideals are an aerial for each band. 10, 15 and 40 It may be found that the gain of the RF24

metres. A fairly good substitute is a dipole for 10
and a 66f1. top for the other two. As an alterna-
tive onc could press into use the domestic
television aerial, or the one normally employed
for the reception of the BBC F.M. signals.

It would perhaps be as well to study the article
which begins on page 725 in this issue.

is too high. in which case a third gain control
may be fitted. This is best carried out by
removing the name plate of the RF24 and cutting
a gin. hole in the front panel where it was
fixed. It should have a value of about 10K

It is regretted that we are unable to suggest any
further modification in the case of this particular
receiver,

125R7
vs
4.5
| |
5
J
b ]
-
C
;% 208
Y J-C
T35
'J'C?4 f
’ T
’ P To Li4
WMWY
4 - /_\
T -— HT+ I[ /e s \
2 ~— d5creen M 5 7er]
Pin 4, /3 ~— C.W Osc cut off Yo /
\. Vs
Pin 5, JI - VA S o
) (From outside)
Pin t, JI ~— Gain  Control [ ine
Fin 4, J/

Fig. 2 (d).—Detector, B.F.O. and output stage.

A list of parts is repeated above, for this section.
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RETURN-OF-POST SERVICE

NEW JASON < MERCURY ” FM SWITCHED TUNER KIT

Three switch positions—BBC Light. Home & Third.
This fine new kit gives superb results and provides all the BBC programmes at the turn of a switch. A
very effective automatic frequency contro! circuit ensures that no drift occurs. The front-end unit which
includes R¥ Stage, Mixer-osciilator and the reactance valve is supplied already built and aligned.
We supply complete kits or any of thz components separately as required. Fully detailed list sent upon
request.  NOTE.—All resistors Kits are supplied labelled with position and value,
COMPLETE KIT, £9.19.0. POST FREE

CREDIT TERMS. Deposit £1.10.6 and scven monthly payments of £1.7.0.
Separate items available as follows : )
JASON.—Front end unit. Complete with vaives and lined up. £6.5.0. Drilled chassis and panels, 9,6.
Heater Chokes. 1/6 pr. IF Transformers, L4, Two required. 5/9 each, L12, 11 6.
VALVES.—EFR0. Three required. Mullard, 19/-.  Alternative, 10/- ea
CONDENSERS.—Kit of (4, 9/-. Any value scparately, 9d.
RESISTORS.—Kit of 15. All labelled, 5/-. Any value separately, 4d.
CRYSTAL DIODES.—GEC GEX34. Two required. 4/- each.

See our list for other items.

MULELARD 510 AMPLIFIER MULLARD TAPE AMPLIFIERS
INSTRRUCTION MANUAL—Gives Ll details of the 510 and | All components for these Amplifiers as desciibed in the Mullard
Pre-smplifiers. 8 6. plus 4d. postage. Publications are always carried in stock.
N | AMPLIFIERS TYPES A & B.—See our Advert. in P.W. October
ltlgsl.\‘l'()ﬂs.——LAB Kit for Main Amplifier.  Includes all fixed | issu led prices or send for free price list
resistors and three potentiometers.  39'- AV 3 TYPI C.—This is a new version of the Tvpe B

1

. . Amplifier. Send for free price list and detail

R“I‘)i\lxc\'ﬁ:'{‘.l{.\‘.z'[‘cc Kit ﬁ)r Maijn Amplifier. 45 -. L)\n'd}(it for B GR ‘\“(l","“\,‘_, BQUIP
ain Amplifier. ntains all brand new condensers of good manu- o e
facture. 53 8. o © BSR MONARCIH RECORD CHANGER The latest four-
speed model with turn-over crystal pick-up. £8.2.6. Credit Terms,
MAINS TRANSFORM . — Elstane. MT510 for Main Amplifier | Deposit £1.5.0 and seven monthly payments of £1.2.6. i
only 42'-. MT MU for Main Amplificr with Pre-amplifier or FM RECORTD CHANC IS AND PLAYERS,—We have a selection
Tuner. 45 -. of these by various makers with some at special prices. Write for
3 our latest list of offers.

ll'gl/l‘\.\ﬂl\'.fDeu(-n. Fully drilled. Complete with base and screen. FEST INSTRUMENTS

{\\'0 METER MODEL 8.—This finest of alt Test Meters is always
OUTPUT ‘TR ANSEORMERS. —Dt tridge, P3667. For 6000 and | in“stock. Cash Price. £23.10:0. Credit Terms. Deposit £3.9.0
8000 bhms, 52 8. Gileon WOGWGA 1or 8.000 ohms, 47/6. Gilson Wo- | and seven monthly payments ol £3.3.0.
696B for 6,000 ohms, 47 8. NEW AVO MULTIMINOR

. e o . . A Brand New Meter at a very attractive price. A.C. & D.C. volt.
OUTPUT TRANSFOR ${N—ULTRA LINEAR.—Gilson WOTI10; | D.C. curient, 2 ohms ranges. Movement i= 100 1A (10,000 ohms per
BK. 32/6. WOB2. 62 6. artiidge P4014. 98 6. 5302, 95 -. Elstone | volt). Illustrated leaflet available. Cash Price £8.10.0. credit

OT ML, 45 -. terms. Deposit £1.8.0 & 7 monthly payments of £1.6.0.
PLUGS AND SOCKETS.—Elcom. 6-pin Chassis’ Socket 808, 4 3 ) RECORDING TAPE '

6-pin Flex Plug S06T. 5 8. 4-pin Chassis Socket 804, 8 3. 4-pin I All sizes of tape and empty spools by the following makes are
Plue S04'T, § -. Bulgin F340, 4.6. P350. 4 3. stocked. BASF., Emitape, Ferrograph. MSsS and Scotch Boy.

We have a list of these available which includes details ot many

VALVES.—EF85 Mullird, 24 4. Our alternative, 15-. ECC83 \ LesSs0Ties i also car -
Mullard, 19 -, Our alternative. 10 -. EL84 Mullard 18 -, Ouralter- YD A SO G,
native 12 -. EZ80 Mullard. 11 10. Our aiternative 8 6. EZ81 Mullard | g pppLus TYPES shea :
11/10. SURPLUS TYPES
OTHER COMPONENTS.—Full details of the cther components SPGB po Ceh e [t
requived are given (n our four page list available free upon request. | AF Junction Type. Yellow Green Spot. Pair in push-puil give 250
COMPLL mW. 10’ each.

KIT A. Complete kit of components with altei native valves and MULLARD TYPES

cc:ndensglys with Elsu:EﬁMTSlO Mains Tran<former and Gilson | OCT0, 21'-. OC71, 24 -. OC72 Matched Pairs, 60.-.

Outpui Transtormer, £14.0.0. All transistors post free,

Other kits available. Sec st for [ull details. FRRANSISTOR COMPONENTS

PRE-AMPLIFIERS.—We have all items for both Pre-amplifiers. | We have many types of miniature and sub-miniature condensers
Full details in lis and other components. Fully detailed list available free.

CREDIT TERMS
Any of the abosve items can be supplied on Credit Terms. Details are as follows :—

SEVEN MONTHLY PAYMENTS. Deposit 3~ in the £ and balance plus a small service charge (1094 of balance, but minimum
chrge £1) pavable in seven monthly payments.

THREE MONTHLY PAYMENTS. Deposit 6/- in the £ and balance pius a small service charge (5% of balance, but mininum
charge 10 -} payable in three monthly payments.

TERMS OF BUSINESS.—Cash with order or C.O.D. Postage extra under £3.  We charge C.O.D. orders as follows. Up to £3,
postage and C.O.D. tee, minimum 2/5. Over £3 and under £5, C.O.D. fee only 1,6. Over £5 no charge.

WATTS RADIO G LTI,

54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone : Weybridge 4556
PLEASE NOTE. POSTAL KUSINESS ONLY FROM THIS ADDRESS.
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THE LINEAR ‘DIATONIC’

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactiess
of the unit. Full advantage has been
taken of latest component miniatur-
isation developments to produce u
10-watt  Hi-F1 push-pull  amplifier
incorporating tone control pre-amp-
lifier smges within the measurements
of 9 x 61 ins.

In dddmon two high impcdancc in-
put sockets are provided for micro-
phone and gram, etc. Each input has
its associated vol. control, five B.V. A.
(Mullard) valves arc  employed
ECC83, ECC83, EL84, EL84, EZ&!,
H.T. and L.T. power supply point
is included for a radio tuner.

L45 MINIATURE 4/5-WATT
QUALITY AMPLIFIER

Size only 6 x 5 x S}in. high. 12 d.b.
Negative Feedback, Sensmvxly 30 m.v.

for tull output. 3 Mullard valves.
ECCBY Twin Triode. EL84 Power
Qutput, EZ90 Rectifier. Separate
Bass and Treble Controls. Mains
switch incorporated in control. For
200-—250 v. 50 c.p.s. A.C. Mains. An
ideal unit for use with Gram. or * Mike."

Output matching for 2-3 ohm spzukers.
Retail Price £5-19-6

Also available :  LG3 3-watt Gram

Amplifier, 49,9, LT 45 Complete Tape

Amplifier. 12 gns.

LINEAR PROD

Weight 12 § lbs Power consumption 90 watis.

For 200-230-250v. 50 c.p.s. ALC
Outputs fox - and 15-0hm speakers.
Chassis  finish  stoved Blug -Grey
HIGHEST QUALITY
MAXIMUM REI. lABll ITy!

AT A PRICE YOU CAN 12
AFFORD. Available (hrough

vour locul dealer, lcading mail order
or direct from us. Send S.ALL.
litcrature.

TRADE ENQUIRIES to

5-9

UCTS LTD.

hammer.
Retail price

for descriptive

FREQUENCY RESPONSE

- 2 d.b., 30-20,000 c.p.s.
MAXIMUM POWER
OUTPUT
In excess of [4 watts.
RATED OUTPUT 10
WATTS.
SENSITIVITY
Volume (1} 22 millivolts

for rated output.
Yolume (2) 220 milli-
volts for rated output.

TREBLE LIFT CONTROL
Continuously variable -

d.b. to --13 d.b. at
12.000 ¢cp.s.

BASS CONTROL
Continuously variable --
13 d.b. to --18 d.b. at
15 c.p.s.

HUM LEVEL.

Referred to maximum out-
put and including integral

GNS pre-amp — 60 d.b,

HAR\10'\HC DISTOR-
firms.  TION
0.19°,
walts,

NEGATIVE FEEDBACK
Total 32 d.b. including
24 d.b. in main loop.

MAUDE STREET, LEEDS, 2.
Tel. 23116

mains.

mcasurcd at 6

FIRST-CLASS
RADIO COURSES. ..

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIM

After brief, m(ensely interesting study
——undertaken at home in your spare
time—YOU can secure your pro-
fessional qUallf‘catlon Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how!

TELETRON TYPE FX.25

D[R

i
Scif-tuned, Dual-wave Ferrite Rod
Aerial, 15/~ each.

Designed for use in pocket Tran-
sistor rcceivers.  Descriptive folder
wnh circuit-component Jayout, and
wiring instructions for "a three-
Transistor regencrative receiver. Price
6d. NO acrial, carth or tuning con-
denser required Opcrates speaker

- FREE GUIDE -——

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams, Gen, Cert.
of Educ,, London B.Sc. (Eng.),
A.M,I.P.E., A.M.l.Mech.E.,

Draughtsmanshlp {all branche..).
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. it may well

prove to be the turning point in your
career,

FOUNDZD 1885—OVER
L — 150,000 SUCCESSES — ...

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), 148, HOLBORN,
LON DON, E.C.1.

from 3 Penlight cells. All parts,
including cabinet and chassis. avail-
able from component stockists.

! Minijature Transistor IFTs & Osc
ccoil for 315 kc/s, 66 ea. FRM,2
Transistor Ferrite Rod Acrial. 10/-,
Available from component stockists.

| Stamp for complete lists and circuits.

' THE TELETRON Co. Ltd.
|266 Nightingale Rd., London N.9
| How 2527 ‘
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A e N P e
ALFRED PADGETT

40, MEADOW LANE, LEEDS, 11|
Tel. : CLECKHEATON 99

ISTERS.—Ex R.A.F. Type 4A,
Not tested.

VALV
complete with case and meter,
£3 17/6, carriage 7'6.
l!ll AND NEW TX TYPE 440B,—Freq-
m’c., complete with 3 Det. 19, 2 N7
and 1 6G6 valves, 17'6, carr. 7'6.
Make a set of Falry Lights.
miniature, 4/@ per doz. Post 1
BRAND NEW EF50 VALVES.—Four on a,
strip with ml\eholders and locking rings,
10'-, post 2:-
€O KE.—3 hy., 150 mill, 1,6, post 1.6.
8-W.AY JONES PLUG AND SOCKET, 1 -
post 1,3. .

Bulbs 24 volt

MIXED RB.A. NUTS
Half a pound for 1 8, post
PAPER BLOCK ¢ (l\l)l INSERS.—8 mf.,
500 v. working, 3 -, post 1,6.

NEW RED SPOT TRANSISTORS, 7.8.
Diodes 10d. each. Not rejects. Post 3d.
OCTAL VALVENOLDERS.—Removed
from new sets. Amphinal Type, 2 g per
doz.. post 9d. [nt. or Mazda.
NEW  T.U.B.  PARTS.—Mike
Vernier Drives, 2 6. Switch and knob, 1 -,
Handles, 9. cach. Coil former Pot., 8d.
Post 1 - each extra.

\ ALVES, hl AR, \\ll <1 (-0()]) —.)U4

66 ;524. 6 6VE, EF50,
2 8 : 6J5, 26 6J6 36 GC4 28 (‘DS 3/-
6C6. 3 - 2- GI16, Bd. ; 6C6.

,\f}l) BOLTS.—

Drives,

..SH7M, 5. 13: 12C:N, 4-
12A6M, 46, A]l vaives Od. post.

B i i T LN
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Intor-station Nowse Supphression

on 7. M.

Recotvors

METHODS OF OVERCOMING A DIFFICULTY IN HIGH-QUALITY RECEIVERS

FREQUENCY-MODULATED receiver. as

% long as it is tuned in accurately to a
station. will have no background mnoise.
Unfortunately. between stations the input voltage
will consist of random noise which. if a limiter is
used. will be too weak to operate the limiter
enongh to cut it out. but the noisc will be suffi-
cicnt to cause a certain amount of irritation.
This is due to the tact that under these condi-
tions. the limited functions as an amplifier, and

i

Audio
Qutput

Audio

Amp.
ve

Sguelch
Valve
17

AVCor
Gr.d of
7 wmter

AAAAAMAAAAAA
YWWWWWWYY

VWWWWWA@

)
~
AAMAMAAAA |

I~
Fig. t.—A simple noise
SUPPression circuil.
77

S

these amplitude modulated voltages produce a
loud hiss in the speaker. There arc several
methods of suppressing this inter-station noise.
The basic idea behind these suppression systems.
involves the use of a valve that is maintained
at cut-off point as long as sufiicient signal voltage
is being received.  When the input signal
decreases. as one tunes ofl the station. the valve
will conduct. The current through the valve is
then made to flow through the audio amplifier
cathode resistor and biases this valve to cut-ofl
point. This condition is maintained until the
signal strength of the receiver again increases (as
when tuned to a station).
Fig. 1 gives a simple arrange-
ment of this. In this circuit
V1 is the suppressing or
squelch valve and V2 the
audio amplifier. Both valves
have a common cathode with
resistor R1 and condenser
Cl. As long as VI is main-
taired at cut-off by a negative
voltage on its grid, V2
functions as usual, but

Limiter

AMAAAAAAAAA
VYWYV

rentoval of the voltage on

grid of VI, or a decrease of

it, will bnng V2 to cut-oft’ [ 1

pomt because of the higher 7,

voliage across Ri. This cut-

~grid. Valves capable of high current flow should
be wused. Iriodes are shown in diagram. but

pentodes can be used.

Another Method

in a frequency modulated recefver there arc
several points where the required negative biasing
voltage to control the squelch valve. may be
obtained. One point is the grid circuit of the
limiter stage. In Fig. 2 the grid of the squelch
valve is directly connected to the grid circuit of
the limiter. The negative voltage developed here
is sufficient. with a signal. to kcep the suppressing
valve V2 at. or beyond. cut-off.  During these
periods the section of the audio amplifier operates
normally. As soon as the negative voltage is
removed from the grid of the suppressing valve,
a large current flows through Rt and biases the
audio amplifier to cut-ofl. This suppressing valve
should have a high mutual conductance. in the
range of 8 to 10.000 micre-ohms. so that it is
capable of large currents with comparatively small
negative voit changes on its grid. R2 and ClI
form a filter to prevent LF. currents from reach-
ing the suppressing grid (V2).

An Alternarive

As mentioned previously. there are other points
from which this required negative biasing voltage
can be obtained. In Fig. 3 it is the D.C. voltage
available at the discriminator that is _utilised for
control. It we examine, the individual polarity
across the two discriminator resistors. we notice
that point A will always be negative with respect
to point B. as long as a signal is becing received.
1t should be noted that we are only rpf«.mng to
the voltage appearing across the lower resistor
and not across both resistors. as for the audio
output. The voltage obtained from point A con-
sists of an audio component due to the frequency

Audro
Amp.
v3

AMAAAAAA

Ny
AAAAAAAAAAAR
VYVYWVVYVVYVY
AAMAAAAAA
VWYWYWWVY

R/

AT A e
YYYYYYYYYY
ml

N

off lasts until VI again has a
négative voltage applicd to its

Fig. 2.—An alternative 10 the arrangement in Fig. |
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shift of the signal and a D.C. component arising
from the magnitude of the signal. Whilst the
signal posscsses suflicient amplitude to operate
the limiter at saturation. the negative veoltage
present at point A will be strong ¢nough to keep
the -suppressing valve V2. at cut-ofi.  This will
permit the audio amplifier V3 to [unction norm-
ally. When. however. the signal is tuned out, the
voltage at point A drops. V2 begins to conduct

PRACTICAL WIRELESS

December, 1957

and V3. A filter circuit is put in between point
A and the grid of V2 to climinate the audio
component of the voltage at point A and thus
present a D.C. voltage to V2.

It must be appreciated that these inter-station
suppression  circuits will not be needed in a
receiver using a ratio detector, where the signal
noise between stations is fairly low. These
circuits are very useful in the type of frequency

and the audio ampliﬁc_r V3 is stopped from func-  modulation receivers using limiters and  dis-
tioning. R1 is a resistor common to both V2 c¢riminators.
;. ;. YYYVTYYYYYYY YYYRYYYYYYYYY 1
R Discriminator l | AZ dio
mp.
vi ve V3

AAAAAAAAAAL
VWYY

bd

AMAAAAR

14 0
(U

: LA
F—— s —— 8

Fig. 3.—Another circuit in which the D.C. voliage
is used for control.
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Recent Solar Activity

ONSIDERABLE interest. largely aroused by
the inauguration of the International Geo-
physical Year. has been shown by the public in
the recent solar activity. In order to see this in
its proper perspective it is necessary to obtain
a general  background picture of the Sun's
behaviour.

It has been known for over a century that solar
activity riscs and falls in an approximately 11-
year cvcle. By 1850 it was also realised that the
Sun strongly infiuenced the variations in the
Earth’s magnctic field. the activity of which
closely follows the solar cycle.

The most obvious manifestation
activity is the appearance of sunspots. These
arc small. disturbed areas on the Sun which,
being cooler than the adjacent surface. show up
by contrast as dark spo's. The life of a sunspot
may be anything between a few hours and several
months.

The Sun rotates about its own avis in just over
27 days (as scen from the Earth) and so a spot
lasting for a passage of the disc will be seen for
about a fortnight.

Sunspots vary greatly in size and frequency
during the solar cycle. At times of minimum
activity the Sun may be spotless for as many as
200 days in a vear. while at maximum there
may be more than 20 groups visible at once.
many consisting of several invidual spots.

The larger groups are easily wvisible to the
naked eye when the Sun’s light is cut down by
fog or when viewed through a dark glass.

Solar flares are shortlived. sudden increases in
the intensity of the surface brightness in the
neighbourhood of sunspots and can be normally

of the Sun's

seen only in the light of particular wavelengths,
for example. the hydrogen line in the red part
of the Sun’s spectrum.

Flares are very common at peak solar activity.
the frequency even rising to an average of a flare
every two hours for considerable periods.

Most flarcs are small and of short duration,
having a life lasting a quarter of an hour or so.
The individual influence of such a flare is neg-
ligible. but in the case of big flares (the longest-
lived of which have lasted about 7 hours) their
ultra-violet radiation affects the ionosphere. or
electrically charged layers lying some 80 miles
above the Earth's surface.

Communication Affected

As radio waves are reflected by the ionosphere.
disturbances caused by solar radiation interfere
seriously  with radio communications.  These
sudden short-wave fadeouts are coincident with
flares (this has been known for morce than 20
vears), but there is also a secondary effect which
may occur a day or so after a large flarc. due to
a strcam of corpuscles from the neighbourhood
of the flare rcaching the FEarth.

It sufficiently intense, the eilects give rise to
world-wide magnetic and ionospheric storms
which may last for a few days and causc scrious
and prolonged disruption of radio signals.

At any maximum of the solar cycle. therefore,
continued periods of fairly frequent disturbances
can be cxpected.

The International Geophysical Year has been
timed to coincide with such a period of activity
so that the cffects on the Earth can be assessed.
The disturbances at the beginning of July and’
September were caused by several medium-sized
sttnspot groups and associated large flares.
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8. H. MORRIS & CO. (RADIO) LTD.

— PREMIER RADIO COMPANY

savs  (Dept. P.W.12) 207, EDGWARE ROAD, LONDON, W.2
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Telephone @
AMBASSADOR 4033
PADDINGTON 3271-2

The

Batteries

% Size onty 8.n. x 8in. x 4hin.

"Petite" |
PORTABLE

A completely new dcsign with the
all star feature from the firm with
45 years ol experience in the supply
of desiuns for the home construcior,

MAY BE

-£7°7°0
Plus p. & p. 3 ]

Extra
(type B126) or cqulvalenL 1L.T.1.6

(type AD35) or equivalent.
% Prealigned L.F. transicirm-
ers,

BUILT FOR

3.

HP 10 - Denosit

monthty
of £5.16.3.

anmd 8
payments

The NEW
De - Luxe
TAPE RECORDER

TR3

for
£5°18°0

% Welght including batterics r i . ars
5.1h. *.i, Speaker of the latest | Cash 45 o~ rRADI
% 4 Valves of the economy ype. . R VP 21 - postoand 3 QUL+
- N Automatic ST ‘
RIS, . * opetl(‘:ne(l byolri]d(. Uoswited | ekine. WILCOMED,
* gicuum and lL.ong wave * Simple to construct usinz
smperhet circeuit. normal soldering methods. Case find hed Red : S
* High Q frame aer % Mains Unit will be avail- e (el et [k GG
% Digh sensitivity on both able later, | with gllt steling and fitlings,
wavehands. * Instruct. Book 1 6. Size 1BLin. x 15in. N tum. for
MAINS UNITNOW AVAILABLE tor ONLY 376 plu~2 - p.p. A.C. Mains 200 250 v. 30 cycies,

l!l'll,l) TIHE PRE
TTERY R

As -:hownon B.B.C. T.V. This receiver
contains 2 DAF 96 valve and a pair of
4,000 ohm headphones. and is powered
by a combined 674 and 1¢ volt battery.
Trice complete with headphones but
less battery 45/-. Battery 8'3 extra.
S2nd for free diagram.

'STIRLING V.H.F./F.M.
TUNER UNIT

A cleverly designed unit suitable for
installation either in cxisting equipment
or as an external Unit. Completely self-
contained with its own power supply.
The latest type permeability tuned eircuit
is used, tuning drift being negligible.

Size 73 x 74 x 2lin. Cash Price £13.13.0.
l’o%afzc & packing 2/6 extra

Cr. Terms £1.15.0 deposit 'md 8 monthiy
payments of £1.13.6. DPlus postage
pacxing of 2/6.

THE TELETRON ‘‘ COMPANION
3 TRANSISTOR POCKET RECEIVER

This receiver 89/6

mayx be built for complete.
Postage and packing 1'6.

New F.M. TUNER
for the Home Constructor

A new desizn

using the latest circuit
technigues. Inciudes 4 valves plus magic
eye tuning indicator. permeability tuning
and an integral power supply. Two con-
trols only. a gear driven slow motion
tuning control and an output volume
control with on off switeh, Suitable for
frurre arca reception. All components
be purchased for £8.15.0 blus packing
& postage 36, OR ILess Mains Trans-
former & Rectifier £7.12.6 plus packing &

possage 3'-. Power requirements HT
230 v. 50 mA. 1.7 6.3 v. 1.5 A, Dial size
3!" x 11, . overall size 111" lonZ, 51" deeD.
4% high. Send 18 for Booklet.

|

e . COMPACT GRAM |
AMPLIFIER

Complete ready

to connect to

any type of Pick-

up and Speaker

- (3 0hm3$),A.C.

Mains 200 250
»v. Volume

and tone con-

trol titted

B with  knoos.

Overall  size

Tiin. Jone x 3iin. wide s 20in. hizh.

Suitable speaker 7x

4in. ellintical 21 10.
Plus nackm" and £2 I 9 6
postage 2
4-WATT AMPLIFIER
MAY Bil Plus 2 v I’ke.
BUILT FOR 4- 1 0- : & Care,
Instruction Book 1°'- post {rce.

A steel case iz now available, complete
W]Lh cngraved panel. for 15 6 extra. The

ampliticr may be “\llypll(’(l complete for
£a 5.0 pius pke. and post 86 fitted in
cage at £6 plus pkg. and post 3 6.

2-BAND T.R.F. RECEIVER

MAY BE £5 1 5 Plus 3'- k.
BUILT FOR & Post.
Receiver may  be

Superhet
buill £7.19.6 plus pk. & carr. -
These two receivers use the latest type
circuitry and are fitted into attraciive

cabinets 12in. x Glin. X 5lin. 1n either
vialput ov ivory baKeliie or wood. In-
dividual nstruction books 1- eaca.

post tree.

"5 ONLY

| 8 WATT AMPLIFER

This design includes 5 miniature valves
of the latest types. an ultralinear out-
put transformer suitable for Speakers ol
3 and 15 ohms and a very attractive
perspey front panel with gold tettering.

complete set of parts
£8°8°0

Postage & packing

& - extra.
'+ £10.19.6 b\ulL and tested. Send 16
o1 BooKlet.
K.S. . 1.U.8 3-speaid Reeord Phuyer

£4,12.6 plu~ 2/6 post and packing.
.. eomplete with arm, 36 -

LATEST COLLARO 4-SPEED
NGLE PLAYER UNIT COMPLETE
1TH PICK-UP AND  TURNOVER
g-‘(l\{TRlDCF £4.12.6. PLUS 26 I'KC.

Why not make the best!
MULLARD
AMPLIFIER KIT

Now supplied with ultralinear

tran~former.

All the components for Model 510. plux
pre-amplifier. on one chassis ctotal six
vitlves), chassis @old hammer tinished.
Muy be pir-ha ed for £12.12.0 plus pke.
and po~t 7 6. This version complete and
tessed £15.15.0.  Or pre-amplifier and
tone control in a separate unit £14.11.0.
phus picg. and post 7 8.

output
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at its best — with

HOMELAB

The NEW frequency modulation tuner
@ The new HOMELAB Frequency Modulation Tuner _
conforms exactly to the famous Mullard design.

@ A volume control is incorporated and also switching
for gramophone, AM tuner and tape deck in addition
to FM.

@ The tuner is fitted with a pleasing bronze-finished
escutcheon and a lead fly-wheel is coupled to the tuning
knob to ensure smooth and accurate tuning in coniunction
with a magic-eye tuning indicator, :

@ The unit can be supplied with or without power
supply.

PRICE
PLUS 5/-
) L) L POSTAGE & PACKING

(INCLUSIVE OF POWER SUPPLY)

Please send stamped addressed
envelope for full dewils. gl mueldald Fnstroaments Lid
615-617, High Road, Leyton, E.{0. Telephone: LEYtonstone 6351

MANUFACTURERS OF INSTRUMENTS FOR THE RADIO AND ALLIED INDUSTRIES

REPANCO HIGH GAIN COILS

. ﬁfn' fnr' a I'Ir*ann'arfw ﬁfmrﬁ' i

Dual Range Crystal Set Coil, Type DRX! ... 26 F - ; .

Dual Range Coil with Reaction, Type DRR2 ... 4/~ in RA DIo &

Matcired Pair Dual Range T.R.F. Coils, Type o 35 i
DRM3 .. pair 8-

TELEVISION...
800-2,000m. RAl  RHFI ([){S(C)'l cs.WWiIith E.M.I.

190- 550m. RA2  RHF2 RO2 a9 | ] o ] ]
70- 230m.  RA3 RHF3} RO3 €3N 29 |/ Radio and Television techniques are continually

Pair Dual Rang.c“Supc.r.liel C.o'i'k. T:\'pc SH4

pair
Miniature Iron Dust Cored Coils, Type “ R :—
i .F.

Range Acrial H

15- Som.  RA4  RHF4 RO4 46 |/ @advancing and their applications ever increasing.
Fcrrgtc Rod Aerla[._Dual Range Type FR1 ... 12/6 These fields offer to the traincd technici: >
Miniature LF. Transformers, Type MSE SC e O the tramned techniCran a

(465 Kefs) ... ... _pair 12/6 {|carecr with an assured and remunerative future.
Standard LF. Transformers, Type TCG Herc is your opportunity to enter for :—

(465 Kefs) ... pair 136

Three Waveband Superhet Coil Pack, Type o )
LMS .. 39[— m Full-time day course in
(Al components” boxid_comiplete “With ireuig || e Principles and Practice of Radio and Tele-
Send S.A.E. for complete list ot Repaico components, || vision. Ma_lr‘ly desxgngd for tl'_‘e training of Radio
and Tclevision Servicing Engincers. Next courses
commence on 7th January, 1958.

Making your own radio set as

featured on B.,B.C. Children’s THE E.M.I.
Television. All components for

this receiver in Stock. Send S.A.E. COLLEGE OF ELECTRONICS
(eigcopietelpulc Rt Dept. 32, 10 Pembridge Square, London, W.2 s
Telephone: BAYswater 5131/2 =

RADIO EXPERIMENTAL PRODUCTS LTD. || 1 oo o o o e |

33 MUCH PARK sT.' COVENTRY. . ::I;Tec:;r;gi\c:er;%iig:ers .+« Pioneers of the world's first public
Tel. 62572.
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HE keen beginner is likely to retreat into
the line of least resistance and erect
dipoles for each band he desires to cover.

There is a limit to this. of course, as a dipole
for topband requires some 265ft. of wire. More-
over. an array of dipoles for cach band is liable
to occupy space on a grand scale. and to cost
a tidy sum for the fceders for each dipole as
well. ~ Further. there is no special merit in a
dipole aerial. and it docs not guarantec good
results on the band for which it is cut. In fact
no aerial will guarantee good results. and unless
“ other factors ~ are carcfully considered no acrial
is likely to give good results.

It is as well to examine some belicfs and super-
stitions concerning acrial systems. in order to
establish some finu facts about them. First the
question of radiation cfficiency. Let it be firmly
established  that any aerial  whatsoever, if
efficiently fed. will radiate all the energy, with
the exception of that energy consumed in losses
in the resisiance of the aerial and the coupling
system. To reduce this to absurdity. if the
energy is not radiated or lost in R.F. losses it
can only be réturned to the transmitter, and there-
fore has not been fed to the acrial ! Thus "an
efficiently fed aerial-—apart from R.F. losses in
insulation and  resistancc—radiates  the R.F.
pergy. and it does not matter if the- aeridl is
4n inch long or a mile long—the available
énergy is radiated. However. before a topband
acrial an inch long is pressed into service. it is
well to point out that inevitable resistive losses
in the coupling system would absorb 99.999 per
cent.. or thereabouts, of the available R.F. cnergy.
The tiny diffcrence would be radiated. In fact a

-

L_ﬂ':

N

f" i‘..'

MORE ABOUT AERIALS
By O. J. Russell, B.Sc., AlastP. {G3BHJ)

45N

L1 Any fength uf
L cogx@l cabie

\

Y

To Transmitter
Figr. 1.—The simple coax-fed dipole. The unbalance:d!

Jeed is nor altogether  satisfactory.
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superconductive acrial coupling system might
enable even a very short aerial to radiate a good
proportion of R.F., so that an efficient topband
aerial might only be a foot or so long. What is
not realised is that this also applies to reception.
and but for circuit losses. a very short aerial is
about as good for reception as a_halfwave dipole.
However. here again the circuit losses become
so huge if impossibly short acrials are used. that
a practical acrial has to be of a * reasonable
length. In fact an aerial must be a reasonable ”
fraction of a halfwave dipole. and by the time
an aerial is only a tenth of a wavelength long.
it is already rather “ short.”

In many millions of homes an outside acrial
of. say. 30ft. is a rarity. and indeed many broad-
cast sets operate with_only a few odd feet of
wire as aerial. Nobody stops to consider that
when receiving on the long waves an acrial of
around some 2.500ft. rcpresents a  half-wave
dipole. and that even a * better than average ~
domestic aerial represents something like one
hundredth of a wavelength. By comparison this
is using a foot of wire or so for topband recep-
tion. or equivalent to a few inches of wire on
10 metres ! Clearly there is some sizeable fly
in the ointment. for even under ideal conditions
a few inches of wire is virtually useless on
10 metres. while the ™ proportionally equivalent ™
long wave aerial serves quite satisfactorily. The
idea Yhat a large aerial gets a ““better grip ™ on

the ether scems to have some substance. Or
e e
4/’"457(, 4,/‘4?/
|
A
4
o A l
gf x2 : “Any rength
coaxi! b0 e
cable | coexial cabile
‘ \ 1Any length
1 of
} ’ 1 coaxial cable
| !

.

Fig. 2ta).—One method of balancing the fecd to a

coax-fed dipole.  The length assumes tha: solid
insulation coax is used.

Fig. 2(hy.— The " bazooka™ method of cnsuring

halanced feed.  The quarier wave section may be

the outer sheath of a piece of coaxial cable.
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rather that a ‘“reasonable ™ length of wire is a
useful acrial on almost any wavelength. regardless
of whether it is a microscopic fraction of a half
wavelength or not.

An Explanation

The facts behind the above rcasoning or
intuitions arc as follows, Consider aerials in
frec  space, to avoid any nonsense about ground
reflections. Now if we take halfwave dipoles and
feed them with the same amount of R.F. powcr,
then the ficld strength at a given point at the
same distance from the dipoles will be the same.
That is to say. whatever the wavelength (within
reason) the same amount of R.F. power is equally
well radiated by a halfwave dipole. Thus if we
were in free space. 10 watts to a 160-metre half-
wave dipole would produce at. sav. 100 miles
a given field strength.  Similarly 4 10-metre dipole
fed with 10 watts of 10-metre R.F. will
produce exactly the same field strength at 100
miles as we have from the !60-metre trans-
mission. It should be noted also. thut at 100
miles the 10-watt signals will be good signals.
with a solid field strength of over 100 microvolts
per metre.  The essential point is that halfwave
dipoles fed with the same amount of R.F. radiate
in precisely the same wav. and if fed with R.F.

NS

- —— 04 A P

Se9 A

-

NG

()

Fig. 3a.—A rmnable stub enables a balanced feed
to be assured, and also permits adjustment for multi-
baund operation,

Fig. 3b.—The runing stub set for operation on the
second harmonic.,

at the frequency for which they are cut. will
produce th- same ficld strengths at the same
distances. Thus. if “cconomy of wire™ is a

point. it would scem that a VHF transmission
only needs a small acrial to produce the required
field strength, and that VI{F is ideal for com-
munication . . . at any ratc in free space !
However, a shock is in store for us when
under the above conditions we use a halfwave
dipole for reception.  Thus with a 160-metre
dipole on the 160-metre transmission we find
the sigral voltage developed across the grid of
our recciver is 16 times that of the 10-metre

PRACTICAL V/IRELESS
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receiver using a 10-metre dipole, despite the fact
that the R.F. field strengths arec the same. That
is. our signal intercepted on 10 metres is 24 db
or 4 S points down on the signal intercepted by
our 160-metre dipole on the 160-metrc trans-
mission, despite the fact that the ficld strength
of the two signals is the same.

Clearly our large 160-metre dipole has a ““better
grip” on the ether for [60-metre transmissions
than a 10-metre dipole has for 10-metre trans-
missions! Also this is no small difference. but
the actual voltage to operatc our rcceiver has
fallen off to one sixteenth, exactly the ratio of
the lengths of the aerials concerned! Moreover,
the power ratio is. of course 16, or 256 times.
so on 10 metres we have intercepted just 1/2561h
of the energy intercepted on 160 metres. Of
course, the textbooks go into this in a little morc
highbrow fashion and substitute ** cffective capture

arca ™ for “ getting a grip on the ether.” But the
nel result 1s the same. we need 2 modest
2,560  watts. say 24 \Lilowatts radiated on

10 metres, to give the same effect on our receiver
as a l0-metre dipole. as a modest 10 watts
radiated to a 160-metre dipole and receiver on the
160-metre wavelength!  Somebody should surcly
be complaining that in view of all this it should
be difficult not to work fabulous DX on topband,
and impossible on 10 metres! However. this is
not so, as ionospheric and other matters interfere
to confuse the issuec which, in free space, is
crystal clear.

Aerial Tuner
/28, 3°5 Mc/fs. Series -
7, 14, 21, 28 Mc/s. Parallel

Fig. 4.—The 40-metre dipoil, which is  usable
not only on harmonics of T Mc/s., but on the lower
Sfrequency bands as well.

No present-day amateur guide bothers to
explain the actual vast * fall off ** in capture arca
or “ether gripping " propertics of a dipole with
frequency. It is perfectly trne that the signal
voltage developed by a half-wave dipole falls off
directly with the wavelength of operation. and
that the power intercepted falls off as the square
of the length of a halfwave dipole! A Jittle
quick thinking will reveal that a halfwave dipole
on the long waveband is collecting something like
ten times as much signal voltage, and hence 100
times as much signal power as an amateur using
a halfwave dipole on top band. It is now clear
why ¢ven a very ™ short “—electrically speaking
acrial on the long-waves gives quite a respectable
signal.  Even at 1 per cent. efficiency it would
deliver as much power to a recciver as a full
halfwave dipole would on 160 metres. Moreover,
the long wave stations on the broadeast band
operate with hundreds of kilowatts rather than

(Continued on page 729)
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SKILLED

HERE'S A NEW WAY
TO BETTER YOUR INCOME!

Up to £25 tax-free bonus plus first rate
wages for two weeks of your time

re you in a skilled trade? Then you can
A probably add a tidy sum to your income
by joining the Army Emergency Reserve.
For one thing, you get pay and allowances
at full Regular Ariny rates whilst in camp.
And the more yvour skill’s worth in civilian
work. the higher your Army rank and pay.
Better still, you also get £9-£25 honus tax-
free (£50 if you are an electronic specialist).
For this vou just spend 15 days & year at

VACANCIES
FOR
ARMAMENT ARTIFICERS
RADIO - RADAR

AND

ELECTRICAL CONTROL

a camp. working on your own speciality.
And money’s not the only profit you get
from that. You get a grand refresher course,
giving vou a lot of new ideas, and putting
vou right in touch with the latest Army
developments. And you get a welcome
hreak from the usual routine, with sports,
games and a great.social life. For the place
is full of people with the same interests
as vourself. Don’t miss this chance! Send
off the coupon now to: H.Q., A.E.R.,
R.E.M.E., Broxhead House, Bordon, Hants.

POST THIS OFF RIGHT AWAY

Please send me—u itheut oblication—the illustrated booklct
tlling all about the Limy Emergency Reserie.

NANE

ADDRESS

|+ v— —— —————— — T— o

TRADE a o -
PW/AER

5
www americanradiohistorv com



www.americanradiohistory.com

728 PRACTICAL WIRELESS December, 1957

SETS THE HIGHEST STANDARD

COMPLETE RADIOGRAMS
and RECORD PLAYERS

*

FREQUENCY MODULATED
VHF and STANDARD AM
RAD!O RECEIVER and TUNER
CHASSIS

*

CABINETS IN THE LATEST
CONTINENTAL and BUREAU
TYPE STYLING

*

HIGH FIDELITY and
STANDARD SPEAKER UNITS

. + . for enthusiasts and those who
appreciate the finer qualities of perfect sound
reproduction, Perth Radios,

manufacturers of electronic equipment,

provide the complete answer with their

fully guaranteed components at the keenest prices.

2 *
Ol Aravece. AUTOMATIC RECORD

el CHANGERS

*x .
DISC PLAYERS

*
A AMPLIFIERS
*

SEND FOR LOUDSPEAKERS
ILLUSTRATED
CATALOGUE

AND PRICE LIiIST

COMPONENTS DIVISION MARTEN HOUSE
39-47 EAST ROAD, LONDON, N.I

Telephone : CLERKENWELL 2413/4

62AK This Month’s Bargains
: | M
D104 CRYSTAL HAND MIKES List £6
Complete with 6 ft. cord and plug.
Very limited quantity. ONLY £3.10.0 each.
CRYSTAL HAND MIKES in silver hammer case with JUNIOR
polished grille and handle, complete with 4ft. screened
fead, 22/6 post free. UN'VERSAL
HI-FI EQUIPMENT. Amplifiers, speakers, pick-ups by
Grampian, Leak, Quad, Rogers, R.C.A., Spectone, W.B., METER
Wharfedale, etc., available for immediate delivery. Model 1204
HEADPHONMNES. H.R. Type 4,000 ohms, very sensitive. _ instru-
Only 12/6 pr. Post 1/6. C.LR. type (low res.) 8/6. Post 1/6. o D) SRS (s
100 kzfs CRYSTALS, by famous American makers in 3-pin | thusiastic amateur. Sensi-
based hoider. New condition. Worth £3/10/0. ONLY 25/- | uvity 1s_1,000 0.p.v. A-Q-
post free. zla)nc(l:D .C. Aacucracy: 2%
SEMI-MIDGET COMBINED I.F. TRANSFORMERS, P39 Size: 417 x 3}"x 115"
10.7 Mc/s and 465 kejs (can be used on 10.7 Mc/s or 465 ke/s RANGES Weight : 14 ozs.
only). 9/11 per pair, postage 9d. o Volts D.C.: 0-.25-10~50-250-5§00~1,000-2,500.
AERIAL WIRE. Copper, 7-25 stranded :  140ft., 10/, Volts A.C.: ©-10-50-250-500-1,000-2,500.
70ft., 5/-. Hard Drawn 14z. : 140fc., 17/~ ; 70fc., 8/5. P, & P, 2/-. Milliamps D.C.: ©0-1-10-50-500-5,000. .
f Resisrance :  0-2,000 ohms, 0-200,000 ohms.
RIBBED GLASS 3in., AERIAL INSULATORS. /6 ea, B D 8 5
8 Can be extended to 20 megohms. Automatic
2;:?1 f:rr}//f::hg or more post free. Small shell porcelain, 41d. overload protection fitted to meter movement.
CONDENSERS. 8 xF 600 v. Trop. 750 v. normal con- PRICE £9.15_0_ PROMPT DELIVERY
S, (MR, G5 Wiieh sxeas, B [ O Ul CREDIT TERMS : Nine monthly payments
ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched | of £1.4.4.
bands. Complete with indicator bulb. 17/6 post free. ALL TAYLOR instruments available on HIRE
PURCHASE and 7 DAYS’ APPROV.
No C.0.D. on orders under £1. UNIQUE OFFER: You can part- exchange an
Please Print Your Name and Address. old Taylor Instrument for a new one—write for
details and catalogue.
CHAS. H. YOUNG LTD. TAYLOR ELECTRICAL INSTRUMENTS LTD.
P . Montrose Avenue, Slough, Bucks,
Dept ‘P’ |10, Dale End, Birmingham, 4. (CEN. 1635) Telephone : Slough 21381. Cables : Taylins, Slough

:
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the 10 watts of the amateur upon 160 metres,
so that even with® acrial efficiencies that actually
are minute fractions of 1 per cent.. the receiver
still has a large actual R.F. input applied to it.
It also becomes clear why in the early days of
radio there was a mad rush to the longer and
lorger waves. and the amateurs were relegated to

the *useless” wavelengths below 200 metres.
Fortunately for the amateurs, “other considera-
tions © intruded. and the shorter wavelengths

proved to be useful for very long distance com-
munication through the agency of jonised layers.

Influence of Frequency

1t is salutary to remember that in fact a receiv-
ing dipole intercepts less energy as the frequency
increases. Thus on the VHFs, where the radiation
from a dipole is precisely the same in {ree space

ALerial Tuner
B, 3°5, 720 Mc/s. Series \
4, 21, 28 Mcss  Poralel

N

AN

Fie. 5.—This alternative version of a centre-fed 40 .
metre dipole is also usable on all the usual com-
munications frequencies.

as for any other dipole at any other frequency.
the energy intercepted by a recciving dipole s
minute. Thus at 1 metre it intercepts one hundredth
of the energy, and one tenth of the voltage is gener-
ated for the receiver that would be intercepted
on 10 metres. Thus a large receiving acrial array
is needed in order to make up the 20 db difference
from the dipole to dipole case on 10 metres.
This is why beginners on the VHF bands may
radiate a readable signal easily enough, but run
into difficulties on reception. A dipole or simple
Yagi is scarcely good enough. This difference in
bechaviour of aerial arrays on reception and
transmission may account for the “onc way”
offects noted where a signal is transmitted and
read at a distant station. but the other station is
not heard, and transmission is called * one way.”
Obviously even a simple dipole will radiate effec-
tively on the VHFs. but intercepts such a tiny
amount of energy from incoming signals, that
reception is just not possible.  Maorcover. the
well-known diflicuities with building sensitive fow-
noise VHF receivers and the rapid attenuation
with distance complicate the VHF picture. Thus
the *advantage” of the VHFs in that multiple
clement high-gain aerial systems may be built
compactly is unfortunately offset by the fact that
it is upon such frequencies that large high-gain
aerial systems are essential. in order that the
receiving end cantintercept a useful fraction of the

2
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incoming signal. In fact, for “average” results
on almost any band it is necessary to occupy a
fair space with the acrial system, in order to
intercept a reasonable amount of energy at the
receiver!  As we have seen for transmission, a
halfwave dipole radiates effectively whatever the
frequency. so that cven on VHFs the tiny dipole
is an cffective radiator.

While the above facts may be somewhat ncw
to many. they do at least accord with the * intui-
tive ™ view that a large acrial © gets a better grip”
on the ether. While this intuition is largely borne
out in practice, it is actually not fundamentally
true. Thus the real crux of the matter is the
operating frequency, as even a tiny aerial is ideally
just as effective a receiver or radiator as a half-
wave dipole at the frequency of operation. This
in practice is only an ideal conception, as with
very short acrials the effect of tiny resistive losses
becomes of astronomical importance. Thus, when
to radiate effectively with only a few watts of R.F.
power it is shown that this involves R.F. currents
of thousands of amps in the wire, it is clear that
even a fraction of an ohm will consume virtually
all the pawer fed to the aerial, and, as is found
in practice, virtually none is radiated. However,
if the ideal * very short™ aerial is fed by a circuit
free from losses, it would radiate effectively and
about as well as a full-sized halfwave dipole.
However, practically one should not expect ncar
miracles. even if these might be realised by super-
conducting components and ultia low loss dielee-
trics. An analysis of beam arrays shows that a
** super-gain ” compact beam array of high gain
and very sharp directivity could be achieved if
one is prepared to envisage currents of millions
of amps circulating in the elements for modest
input powers! Needless to say, “ super-gain”
arrays of this nature are unlikely to be realised.
Similarly. when very short aerials are fed in an
attempt to obtain radiation, the R.F. current in
the aerial rises to very high values. When one is
concerned with aerials that really are short.
such as the whip acrials used for mobile topband
use, then halving the length of the aerial just
about quadruples the losses. Thus the tip for
mobile operators is to use as tall a whip as
possible. or to operate on as high a frequency
band as possible, if effective radiation is desired.
But for other reasons. 10 metres would be a very
much preferable band to topband for RAEN
mobile use, and topband * mobileers ” could refer
to back issues, where the importance of a little
extra height in mobile whip aerials has been dis-
cussed.  This shows conclusively that any striving
for efficiency in the transmitter on topband
operation is very secondary to increases in the
height and radiation resistance of the whip
radiator.

WIRELESS

Some Examples

The newcomer may very truly object that he
is not worried about mobile operation just now,
but is interested in some form of aerial so that
he can commence operations upon some band or
other. The usual aerial suggested is a coaxial
fed dipole (Fig. 1). This is not altogether as
simple as it appears. as while a coax feed is
regarded as the last word in efficiency, this is
sometimes a delusion. Briefly, the trouble with
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coax is that it is an unbalanced feeder. and the
centre of a dipole needs a balanced feed. The
coaxial * bazooka ™ is one means of providing a
balanced fced (Fig. 2b). The halfwave length of
coax provides a phasc reversion section so that
the two halves of the centre-fed dipole are fed
correctly.  Without some such device the un-
balance of a simple coax feed may cause R.F.
currents to travel on the outer sheath of the coax
and thus cause a variety of troubles.

Correctly used, the coax feed is useful, in that
even .harmonics are not efficiently fed. so that
combined with the screening provided by the

. —
138" —

Aerigl Tuner
3e5, 70, 14 Mc/s Series
21 Mgss. Parallel

28 Mc/s Series or Parajiet

© Fig. 6.—The Zepp fed aerial, which is a useful per-
Jormer on all the usual DX communication bands.

cable. harmonic and TVI troubles are largely
-climinated. For this reason a coaxially fed dipole
.is more or less a “one-band " device. although
third or odd harmonic operation is possible.
Thus a coax fed 40-metre dipole might also serve
as a radiator for 21 Mc/s as well.

To avoid the uneconomic necessity of having
separate aerials and feeders for each band is thus
a problem with coaxially fed dipoles. One could
have a plug and socket system to plug one main
feeder into a number of dipoles. although this
‘would still require " bazookas " to obtain sym-
metrical feeding of the dipoles. The stub of
coax is unsightly and awkward. and is also quite
an expensive item when several aerials are used.
One can retain the convenience of coaxial feed.
and get muitiband operation by using a tupable
matching stub Figs. 3 (a) and (b). The “ tuning-up ™
of the stub on several bands and the transfer of the
matching point may be effected in a few seconds,
and enables a single aerial to operate with coaxial
feed on several bands. Small clips or tapping
points fixed at the experimentally determined
positions enable the point of connection for each
band to be accurately located. Moreover the
tuning tacility offered by adjustments of the short-
ing link in the stub enables the top to be
resonated exactly on each band. so that good
matching to the coax feed may be obtained. To
indicate resonance on preliminary tuning-up tests,
a low power bulb may be tapped across the
shorting stub. Do not put the bulb in series
with the stub. as it will absorb power excessively,
and not necessarily give a good or accurate
sesonance indication. However. it the bulb is a
low power flash-lamp type, good indication will
be given if it is either shunted by a piece of wire,
or-—What is the same thing—clipped dircctly
across the existing stub. This “ loose coupling ™
of the bulb enables the stub to be tuned without
disturbing the correct matching points, and the

PRACTICAL WIRELESS
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bulb may even be left permanently in position.
The stub. of course. may be made from bare
wires with feeder spreaders at intervals. so that
the tuning short may be moved up and down for
adjustments.

For “ multiband ™ operation, centre-fed dipoles
are quite practical. As previously explained. a
40-metre  dipole may be centre-fed and
operated upon its_harmonics. so that it may be
used ¢n 7, 14, 21 and 28 Mc/s. However, as
has been previously explained also, such a centre-

Fig. 7.—The approximate free space polar diagram
of the Zepp aerial of Fig. 6, when operated on the
higher frequency bands,

fed 40-metre dipole may be tuned up also
on 80 metres and upon topband, and will radiate
efficiently. Two popular versions are shown in
Figs. 4 and 5. Despite the repeated “ news ™ that
a 40-metre aerial of this type will operate
perfectly happily on 80 metres and topband, it
still comes as a surprise to many. A little

“thought, of course. will show that the Fig. 4

acrial is actually a halfwave overall on 80 metres
it we include the feeder léngth as well, so there
should be no surprise that it tunes and loads up
easily on 80 metres ! Moreover. with
recollections  of our early discussions. these
acrials are just as efficient radiators as full wave
dipoles on 80 and 160 metres, and in fact have
alm_o]st'idcntical polar diagrams to the full length
aerials!

The Zepp

One further old faithful standby aerial is the
Zepp, and Fig. 6 shows the dimensions of one
“sure fire " performer for all bands. 80 to 28.
For topband use, the feeders may be tied together
and the whole system tuned up Marconi fashion
against ground or a counterpoise. Note that the
system is a *long wire " on the H.F. bands, and
will have a polar diagram roughly as shown in
Fig. 7 on 21 and 28 Mc/s. A “ fong wire ™ is
after all an aerial several half waves long . . . the
antithesis of a “short™ aerial. The long wire.
in addition to the main lobes sketched roughly
on the diagram, also has several minor lobes,
depending upon length, and generally provides
a fair coverage in many directions. Many leading
DX workers use such aerials. - However. one
point to note is that the height of the aerial is
quite important, both for the HF. DX bands and
the lower frequency bands. The effort to obtain,
say, a 45ft. high aerial, over the customary 30ft.
of many aerals, is well worth while.
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This geared drive gives a
9in. pointer travel with only
a {in.  diameter pulley.
The LGP geared drive
can be fitted to the stan-
dard range of L type con-
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densers.
plete 18/9.
plete 24/-.

KINGSWAY . WADDON . SURREY

Price LGP2 com-
LGP3 com-

IT'S RELIABLE IF IT’S MADZ BY JACKSONS !

Flease write for illustrated catalogue.

JACKSON BROS. (London) LTD.

Telephone : CROydon 2754/5

| YOU can build any of these at Low Cost!

IDEAL XMAS PRESENT

A two-stage highly sensitive circuit
uses anew super high gain transistor
coil and mini  tuning Tutal build:
condenser.  Gives re- ing costs

markable performance. 37 6
With step-by-step in-

stn.!cnons. Beginners includes

can’t go wrong. . Plutic case
Get your order in while tini ear-
\deal for : prices are low. Send 2/- {;‘:“: w“‘“”
® Late night listening. for wiring diagram and Al parts solil
@ Children’s nursery, etc. component price List. sepstely.

lv.WORLD WIDE SHORT-WAVE RADIO

EXPLORE THE WORLD
ON SHORT WAVES!

Can be built for

from our list of 30 -
components

which can all be purchased
separately, covers 10-100
metres and is capable of
receiving speech and music
from all over the world. Price inciudes the famous 954 acorn
valve and one coil covering 40-100 metres.

Provision is made to increase to two or three valvei and all
components are colour coded. Send 2/- for point to point
wiring diagram, layout and price fist.

A MIN] TRANSISTOR RADIO

Post and packing : Under 10/- add 9d. : under 40/- add 1/6: over POST FREE,

TRANSISTOR POCKET RADIO

The ideal low cost transistor
pocket radio for the beginner,
The Two-Stage circuit utilises the
new R.C.S. VARILOOPSTICK
transistor coil. A specially designed
miniature 0005 tuning condenser
permits the receiver to be in a
case which fits in the palm of your
hand. Works for months off

small battery costing
7d.  Can be built in 30,-
30 minutes. PRICE

All components are sold separately,
full construction data, including plan to parts for 2/-,

PERSONAL PORTABLE RADIO

THE SET FOR PERSONAL LISTENING

This little set was designed to give you a real personal
portable radio that you can listen to anywhere with.-
out disturbing others Use it on caraping trips, in
bed, in your office. Supplied with
detachable rod aerial, it covers all the

medium  waves  200-500
30/-

metres. Average building
time one hour, PRICE

Send 2/- for specification, point to point
circuit and parts price [ist.

|

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)
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Musical Frequency and the Satellite
SlR,—I was very interested to read your article
in *“Round the World of Wircless™ on
“ Standard Musical Pitch,” describing the service
given by two short-wave stations for musicians,
etc.
At about 10.35 p.m. (G.M.T). on Tuesday.
October 8, 1 was listening on an ordinary
domestic receiver for signals from the Russian

PRACTICAL WIRELESS

The Editor does not necessarily agree with opinions expressed by lis correspondents

743

Jayers of coils or for impregnating purposes and
other such uses.

4. An insulated ferrous alloy wire wound
around a current conducting wire, or may be you
have some better ideas.

The advantages are obvious. Litz wire having
cach strand insulated with Ferrite plastic is bound
to be much more cfficient. Any shape of coil.
torroidal, etc., can be wound to any desired size

satellite. I had listened diameter or form and it
previously without suc- ; carries with it the cor-
cess, and 1 did n-0' know Whilst we are always pleased 1o assist readers with b rect amoumr of ferrous
that - the Sate“l}e had their technical difficultics, we regret thai we are unable  ; d§lSl. . Bulk or overall
ceased to transmit at the to supply (lﬁagmms o provide mstrucl’l;ns for modlf.r";g i dimensions are bound to
M a 1 o commercial or surplus cquipment. e cannot suppiy H o . . .
time. Imagine my sut rmetive details for receivers described in these pages. 4 be reduced since ail the
prisc when there, clear i WE CANNOT UNDERTAKE TO ANSWER QUERIES ¢ Ferrite is just where it
as a bell, was an inter- § OVER T!i“; ZEIZII;;PHOdNE. 5/ anosmlbrepl.v s re;l“i'f;;i i is wanted and all wiring
~ M a stamped and ai dressea enveiope musi De enclosed with . . .
rupted note  sounding : ‘. coupon from page iii of cover. i is automatically suitably
right on the satellite’s t space d for best
frequency. I left my efficiency. In most cases
tape recorder on and cores and laminations

then later the note changed. After 20 minutcs
recording I switched off.

To-night, when I was replaying the recording,
as I zouldn't understand what I had bcen receiving
when the satcllite was silent, I was amazed 1o
hear a voice announcing that it was station WWV
broadcasting the 440 c.p.s. and 600 c/s. tones as
you stated in the article.

The satellite has been transmitting on approxi-
mately 20 and 40 megacycles/sec.. and WWV
broadcasts on 20 megacycles/sec. as one of its
frequencies. Do you not agree, therefore, that
many people, like myself, who thought they were
listening to the satellite’s signals, have been listen-
ing to WWV station? This scems especially true
since domcstic receivers cannot differcntiate
between the 20 Mc/s of WWV and the 20.005
Mc/s of the satellite transmitter., [ think that
this disappointing fact should be made known.—
Johr A. Hawkins (Tamworth).

A New Component Suggestion
SIR,—I wonder if manufacturers of radio wire,
tapes and similar materials would please
consider making:

I. A conducting wire with an improved
magnetic path all around it. such as a plastic
insulation containing Ferrox cube dust or

powders of various hinds for radio-frequency and
Stalloy dust, Mu-metal, or radio-metal, ctc., for
audip frequency. purposes. ) ‘

2. Plastic tapes containing various ferrous
powders for interleaving coil layers when using
ordinary insulated wires.

3. A plastic solution and/or cements con-
centrated with ferrous dusts for painting over

would be dispensed with. And there are other
useful applications for such wires.

There are no patents. My idea is frecly given.
Please. manufacturers, let me know when you have
anything like it, I want some. Comments are
welcomed.—R. F. Granam (Bedford).

A Transistor Tester

IR—A point of interest concerning the
Transistor Test Set (October, 1957), is the
lack of provision I have made for the safety of
the meters. Fundamentally, of course, the unit
is complete, but provision for short-circuited
transistors, or accidental shorting of the terminals
while switched on. might avert the price of a new
meter, microamp or milliamp, or possibly” both.
This has been pointed out to me by a reader, and
I fect that my rccommendations to him may be

of interest to other readers.

A short circuit between base and emitters might
well ruin the microammeter. since if the vartable
resistance R was set at a tow value, the current
flowing would be high. With R at a maximum,
ie.. 10K, the maximum current that could flow
would be about

[ = E/R I=15amps =15 x 10*® =
10¢

This could not, of course. damage the micro-
ammeter.  Thus before testing a  transistor it
would be wise to keep R at a maximum and
reduce it to a minimum, when it is clear that
there is no base/emitter short. The milliammeter
may be protected by a scries resistor in the
collector circuit. A collectorfemitter short would
cause a heavy currcnt to flow through this meter.

1501 AL
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Since the full scale deflection is 10 mA. it is clear
that a resistor could be switched in initially to
limit the maximum possible current flowing to
10 mA.  The instrument would thus never pass
more than this value. Assuming a collector/
cmitter short. the resistor required to limit the
coHector current to 10 mA would be
R=E/l R=15 X 10° = 1502. A 1502 resistor
then with a shorting switch can be connected
into the collector circuit. either between the
collector and the milliammeter or between the
milliammeter and the battery.

[nstructions for testing a transistor under these
conditions would be:

I. Set R to maximum. Switch in 1508 resistor.

2. Connect up transistor. Switch on.

3. If collector current well below 10 mA. and
base current well below [50xA. reduce R to a
minimum and short 1504 resistor.

4. Test transistor as instructed
B. G. Wilkinson (Exeter).

in article.—

Beginner’s Course

S[R.—At last | see you have given us what has
- for long been wanted. As a complete tyro
on radio. 1 have rcad dozens of books which arc
labelled for the beginner. but [ can’t understand
half of them. [ don’t want to know all about
megohms and milliwatts. all [ want to do is to
mahe a set, with a fair idea of what I am doing.
The Beginner's Course seems the answer. so long
as it goes on to decent sets and does not stop at
the crystal set. I should like to thank you on
behalf of many beginners for this new series.
which. I am surc. fills a long-felt want.—H. R.
BerTing (N.W.S).

Tone Formant Wanted

IR.—I recently completed an electronic organ.
in which the output from the gecnerator and
dividers is a reasonably good saw-tooth. I have
made a number of tone formants for flute. oboe.
etc., but have been unable to get a recally good
tibia tone—something comparable with a pipe
organ. I wonder il any reader has found a
suitable circuit and would be willing to pass it
“on? I think this is one of the most fascinating
of the electronic hobbies and offers unlimited
scope to the keen amateur.—E. M. WatTs (N.W)).

Correspondent Wanted

[R.—I am thirteen years of age and attend

grammar school and would very much like

to correspond with amateurs of my own age. I

am interested in wireless. especially short wave.—

Davip Coo, 279. Louth Road, Scarthoe, Grimsby.
Lincs.

Ex-Service Equipment Variations

IR,—It was with interest and some amusement
that 1 recad Rev. C. H. Arnold’s letter with
special reference to his remarks concerning F.M.
“and F.M. fceder units. He mentions the “ 373~
L.F. strip conversion which was described recently
in PRACTICAL WIRELESS. by “Mark Time.” In
the article your contributor states that there are
- seven wires leading o the power-plug as follows:

PRACTICAL WIRELESS

December, 1957

red and black H.T.. brown and grey heaters, and
three yellow leads for AVC and bias.

[ have two of these units and both have eight
leads to the power-plug. the extra wire being
blue. There was no circuit diagram with cither
of these units and [ would like to know. therefore.
what the bluc is for and whether it has any
part in the final conversion.—J. PoLDEN (Sussex).

RI09A
S[R.—I wonder if tiere are any readers who
have any gen about working the receiver
R.109A off A.C. mains.—D. E. Jo~ts. 6, Talybout
Road. Llanruist. North Wales.

indicator Unit 255
[R.—Could any reader give me some informa-
tion on the Indicator Unit No. 2557 1 wish
to make a “scope.” I have been unable to pick
up or buy literature from dealers selling such on
surplus equipment.—F. R. CrossLey (4. Steele
Avenue. Staveley. Chesterfield, Derbyshire).

A Peculiar Fault

S[R.—Reading the letter sent in by Mr. Trail
reminds me of the unusual behaviour of a
German civilian radio receiver which we had
in our barrack room when [ was stationed in
G.H.Q.. BAO.R.. more than ten years ago.

One evening. while we were listening to the
American Forces Network on one of its wave-
lengths. someone walked into the room. went over
to the set and spun the tuning knob. The pointer
came to rest by sheer coincidence on the other
A.F.N. wavelength and we heard about half a
dozen words of the programme repeated. We
tried it several times and the same thing hap-
pened.  Afterwards we found that we could go
to the set any time and do this if the same
programme was being radiated by the two
stations simultaneously.

What could cause a time lag of about five or
six seconds ? [t may be worth while investigating
even after all thesec years. to see whether any of
our readers stationed in Germany have experi-
enced it. also.—E. YEATES (Bromsgrove).

A PUSH -PULL GRAMOPHONE AMPLIFIER
(Continued from page 708)

have such a means of checking. it is safer to have
R23 with the higher value. If you want to use
an output transformer with only a 3 ohm second-
ary winding. the feedback will obviously have to
be taken from this. and then you can safely
reduce R23 to 22 K ohm because you will be
getting reduced teedback anyway.

The completed amplifier should be checked
first of all with the feedback disconnected at “ X
in the circuit diagram. and it should be perfectiy
stable in operation. The feedback is then con-
nected up, and if there is a high-pitched whistie,
the connections to the output transformer
secondary winding should be reversed, as one
way round, positive, instead of ncgative feedback
is applied. This is the only sctting-up operation
required.
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THE

tradition of
again linds expression i a

The * Avo ™
enteryrise
new multi-riange meter o compact size,
robust construction, and thoroughly
sound design,

pionesring

Ig RANGES

It is a rectifier moving coil instrument,

simiple 10 use, casy and quick (o read. Vbléage Vt.alt‘age

A single rotary switch selects any one 0— 100 mV. O— o v

of the 19 ranges. One pair of connec- g__ 25V, 0— 25 v

tion sochkets deals with any measure- 0— 10 V. 0— 100 V

ment.  One scale is provided for cur- 0— 25 V. C0— 250 V.

rent and voliage readings and another g: ?[gg x 0— 1,000 V.
I sistance. © D.C.

for resistance C—1.000 V. 28 e

Sensitivity : g— “:0/':
10,000 4V on D.C. voltage ranges. Resistance o IOr:yA
e L, . AC W 0—20,000: O0O— IC0mA

t—2 M2 0— i A

L 33E7 8 List Price :

On D C. 3%, of full scale value.

OnAC. 4% .. . o "

Designed and Manufactured by

/
AVU Ltd £9 10s.

complete with Test
Leads and Clips.

B AVOCET HOUSE

i
in

WIRELESS

® yrTURLUIT
SEoETI?

Leather Case
tf requirec 32/6 !

a
[N

5%~ 3% %

B ins.
| |b. approx.

Focket size :
Weight ;

a Great
little

Instruamemt

Telephone : ViCtoria 5404 (9 lines)
+92.96 VAUXHALL BRIDGE RD. LONDON-S.W.1

hl 7
SAHE DAY
. T M v YHY
SERVICE
All Guaranteed New and Boxed
1.4v. midget, 1RS5, 185, 1T4 354, DAF91, DF91, DK91, DL92. DK2,
: ANY 4 for 27"
1ATGT 12 6‘ 1,18 12/ 20/-|EF39 6-PCF82 11.6
1C5GT 6Q7GT QIGICLSS 16'9|EF4l1 9.6 'CL82 126
H5GT 11,- 6SNTGT 3/-/EF42 10,6 PCL83 9.8
INSGT 11-|GUIGT 12,6 D17 8/- EF30 PE 66
1R5 8/-'6v DAC32 11/- SYL 6 6 PL38 22 -
185 ] cvac. 7 6/ DAF96 86| EF35  96PrL8l 126
1T4 7 3.6X4 7-!DF33  11/-|EF80 8/-,P1.82 9
3Q4 8- 6X5GT 6'6iDF%  8/6|EF 76 PLES 106
3Q5GT 9 6'7B6 109'DH6  7/6/EF8s 11/86'PY80 9~
364 7 6'7B7 g/~ DH77 8-|EF89 96 PY8l 8-
3V4 8- 7C5 8- DK32 12/ EF91 8- PY82 7=
564G 8-17C6 ;- DK /- EF92 6°Y83 9,
5V4G  11°9,THT 8- DK%  9/6 EL32  56PZ30 18-
BY3GT 76'787 9/-|DL33  9/6|EL38  22'- 5P4l 36
524G 9'6!7Y4 /-|DL35  15/6) ELAL 9:- P61 316
6AB8  76|/12AH8 9- DL9% 8/6/EL42 106U 126
6AKS  4,6|12AT 8-'DM70  8/-/EL84 9.- U 126
G6ALS 6| 12AU7 7/6 BABCED 719 EM34 18.-'U50 78
GAM5  5-12AX7 EAF42 10/6/ EM! 10.-U76 78
6AM6  6/-/12BA6 8’-1EB91 8/-|lEY51 9 9'UT 5=
6AQ5 7 6]12J7GT 10,6 EBC33 7/6|EY86  10,-/UABC80 9/6
6ATE 8/-112K7GT 7.6 [EBC4l  9/6{EZ0 79/ DAF42 10/6
6BA6  7.6|12K8GT 14/-'EBF80  8/6|EZ41 9:6/UBCI1L 86
EBEG 7 6(12Q7GT 7'6,EBF8Y  9/- EZ80  7/6UBF 9i-
6BJ6 7i-1223 76!ECC81 8- EZ81 9/6]UCH. 8.-
6BR7  86|BL6GT 9-|ECCE2  7/6(GZ32  126|UF4l 8i-
6BW6  7,6|25Z4G 9/ ECC83 §/-|KT3C 8/6UFEY  10'-
6BW7  9/6|25Z6GT 8,6 ECC84 106/KT44  6:6UL4l 86
6CH6 7/- 35L6GT 9.6|ECC85 9/6{KT61 14 6/UL84 9,-
6F1 15/~ 35Z3 9.6{ECF80 10/6/KT63  C6UV2l 156
6F6G 6.6 33Z4GT 77 6/ECF82 11/- KTW61 B 79
6F12 6 -|36Z5GT _9/- ECH21 14,9|MH4 % 78
SF13 13- 143 13:6| ECH! 9/6 MU14 s
6F15  14,9|0L6GT 8/6'ECH42 8/6/N18 78
676 56|80 8 6 ECH8L  8/-/N78 56
6K7G  4/6]AC/TP 20/- ECL80 88/ PCC84 11.6
6K7G 8-1AZ31  11,6/EF37A 8/6,PCF8) 63 6~
tK8G w9 Postage 6d. per valve extra. Vais 6/-
Anv Parcel Insured Against Damage In Transit €d. Extra.
N N o\
READERS RADIO
24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16 STA. 4587

MAYGO ELECTRIG CO.

Now in Stock

The New
STIRLING
F.M.
! TUNER
Complete with its own power
gjéikneindNoF:ﬁ::gheec:sevggobdueyj £ I 3 ’;[113 i 0

Will work with any amplifier,
record changer. radio or radio-
gram. Full clear instructions
with each tuner. Fully guaran-
teed.

Also in Stock

STIRLING

L.T.A-B.B.C. :

TELEVISION

CONVERTER

Complete with its own power £R6;63;0

supply. kasily fitted. Guaran
teed with Full Instructions.

Cash with Order. We pay the postage.

MAYCO ELECTRIC CO., 43 Rosebery Avenue
LONDON, E.C.I.

TEL. : 8355-5958.
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A clip-in fixing. ) - -
Iron dust ///\ Transcriptor pre-amp. HOME- LIGHT -THIRD - |0’6
10/6 _J
AMAZING EFFICIENCY THE LATEST
selectivity problem.

High “Q" Coils|Potted Coils|  all coils for | STATION [ STOP §
Iron dust cores,
S "B/ encn Collaro Tape | SEPARATOR T.V. Patterning
| e | 5/- ere.
EXTREMELY EACH
SMALL \/
in modern technique, Not a guaranteed cure An easily ﬁtted—
F;:ai‘;i’:t;’?;p’;’r’:tﬁ;:r tdealfor cry:tal tu:ers. S alpesiticclons wegdcd Si mple Remedy
FERRITE |[1.7.4.Converter| Dial assembl
Rod Aerials To fit inside T.v. | for OSMOR Coi)lls OSMOR (Frequency Controlled) F.M.
'

MW 8/9 /&, Switch-tuned Feeder.
cotnplet. h
M-LW l2,6 Also e s:i.ul;ioz: Dimensions 417 x 41" (51" deep).
/ Flat finisht A completely stable drift-free unit for adding to
H‘":‘f"e". L] 4/- existing radio or Hi-Fi amplifier.
g

trame aerials Other EASY TO BUILD.

@ Very efficient.
%; Mw 2/6 each | Can be builtinan evening.
LW loading 4/~ Full instructions etc. markings for trawler band.

dials 5} x 5} L . L
' 3/6 each includes spot | Wiring diagram & circuit on request.

[ Send 10d. (stamps) for fully descriptive Ii:erature
OR COILS including OSMOR DESIGNS — 5-Valve $'Het, Mini-
ature dicto, Battery and Battery/Mains Receiver,

ARE BEST FOR MalnsTRF S'Het and T.R.F. Feeders. Band 3 Converters, Wiring

Diagrams, Chassis Templates, Coil & ConlpaCk information and price

SeleCtlv.ty & Perfor"mance lists and information on circuits in *° Wireless World,” ‘‘ Practical
Wireless,”” * Radio Constructor,” Full Circuits included. See also
Classified Advts. on page 740

(Dept. PW17) 318 BRIGHTON ROAD,

SOUTH CROYDON, SURREY ¥
CROydon 5148/9

—
v

MULTIMET!

SR KIT, 23 A.CU/D.C.
IRanges for your 1 mA. meter. Volts A.C. "
D.C. up to 500 : mA. up to I Amp. ; three
ohms ranges up to 5 Meg. Kit comprises b
1¢, High Stability. “newound shunt
resistors ; ohms zero control. rectifier, ’

circuit instructions. 88 -. Switches 11/-

§ WIREWOUND
[} TORS. Eureka wound on stnp.
1 to 1,000 ohms. 0.5, /-5 0.2%. 413 : ’ —

0 5K. 05/0. 3/6: 0.2°,, 49 5K to mh | TAPE RECORDERS & TAPE

RELAYS, coaxial, types “ F™or " ¢, 127 v, 10
by R. P. TURNER cycle power pack; fair condition. 50 « (carr, 8 1),
T

TRANSISTOR B§¢3gg's
CIRCUITS
|)|ll|.('l to fit. 1/8 se1. Type 85 : 5 |I0|L thdngeo\'er
v. Heavy duty contacts, 7 8 (post each 2 6,
e 5B. with 2 valves and | mA. meter, new 35 «
9 -). Wavemeters, 160 220 mes. with 2

ARQAINS
22s. Fostage 9d.
T TSETS 744 with 10 valves, VOR. 159 and 50
1 mA. meter, new, grey ¢ le, 40'-

- . o A
?;Pxé’e‘sqlleqs ad. T?lle aéo'{y;(;ll:\lyir}g?yﬁ%gjc/gl ’ RECORDING. By H. D. Weiler. Transceivers. VHE. 10 valves, 50 cycle
ance value and are suitable for use at all 30s. Postage 10d, ! 45°- icarr. 8 (). BC1088 VH I
audio frequencies. Your value wound to THE OSCILLOSCOPE AT WORK, K“‘L’e";‘;ﬁﬁls‘;aéh;éh 1 l:)s:t-l.l_ne“'; 15 I (‘pu_s|
order By A, Haas & R. W. Hallows. I5s. |[% 0" =i (Ml @980 Tfin
RESISTORS FOR RIS l'\\(l BOX S, Pgmg, 10d. gflcs Pon'm 4_-_d|:_t loyn'n 4 - P
8, e n g gesistors, 122,510 0. 0. B T ECEVISION ENGINEERS® |25 o 152 o
g ohms [0 give any

value between 1 and 1,110 ohms in 1 ohm POCKET BOOK. By E. Molloy &
R ) GO O

i u o ohm steps, | U & L o b
:Jns"l.). 3};11'{{.1 s?, 2‘:"'(%%?‘ ?J:toe)bm et 115/119 FOR RADIO ENGINEERS. By (less attachments, carr. 7 t). CAR RAsl‘))IO
0ne, 2001 oons (G Fesistor Arn\'}{‘ésisto}b I. T. & T. Corp. 50s. Postage 1/9. (Command Receiver, Medium wave), circuit and
10, 90 900 ohms, set of six to gwe rar.ios TELECOMMUNICATIONS : || moditication d 1 6. COMMAND RECEIVERS,
100,10, 1, 0.1,0.01t01,0.5%,, 166 : 0.2°, 24/-. PRINCIPLES & PRACTICE. By x[ratlld new, wit rml\-m. BCAS . 36 micx., 45",
1% HHGH STABILITY 1ESISTORS. W. T. Perkins. 2ls. Postage 9d 20 Vivramara s e &8, ueed 82,6 1o

Any value from 100 ohms to 1 Megohm.

G.E.C. VALVE MANUAL (Part I, | | unoothed, caved 226 ( 4,6). INDICATOR

inciuding non-standard values !w.. 2/3. 7s. 6d. Postage |/ UNI
. 6d. 5:4 - TS. new, with VOROT, 3/VROL 2 CVIS,
%{‘;,nzzlsulr(\)Tll-o(()ml 01031211100';%:-“ METER, E TELECOMMUNICATIONS. By | f2/ VR34, 24 - (carr. T Responser Z(S:l,
10, SHUNTFOI 5'00 1A 500 Ol METER W. Fraser. ntroductory Textbek |l Hon it mce with vaives, 15, (carr 7 ). VIBRA-
Ranges 5, 50, Y ' ’ for Engineering Students. 65s. ;xgs "{‘:":“'g A ;}t“]“l‘)‘ﬁé“fv" gxf%"g’ngg?
HUNT M)R 100 A 1000 ob Postage 1/6. . o | [(post 5o RF23, 106 RF26, 27 good cond.
“R. Ranges 10, 100. 1.000 RAD!O VALVE DATA. By “ Ww. 20 .. nnmuorons (||a~ B A2 v, b 2 v,
ll‘é(}'l:r)goOR 5 m?.\ 20 nl&m MI, Ss. Post:ge 9d. t mA.. and n v '_'.,, 1 F. to 230 v, R
S 2.5 2 Ma.. ‘8. \. . caxed, 13-,
Shunts for any_meter with ranges to your METAL RECTIFIERS SR LONTTE W PP TR

specification.  Reasonable prices. S ma., 3.8, 1000 v .,,A__ 76 120 v, 2 a.
SWITCHED DECADE RESISTOR } BﬂﬂK 0 Bridge, 30 -. R1155 $.M. Tuning DRIVES “*N”
UNITS, Yaxley tvpe switch with wire- type, brand uew, 10 8. CHOKES, L.F¥., iuH, 120

wound resistors mounted. 100 ohms 1°, in ‘reened, 7.8, 10H, 80 mA, 715, HH, 200

ten 10-ohm 19, steps, 17 6 : ditto. but 1,000 BRITA!N S LARGEST STOCKISTS AL, 4 SWITCHES, water, 1p Gw 5b 2 6
ohms max., 17/6; ditto, but 10,000 ohms of British and American Technica! Books | ) 11w fip 2w 4h, 38, Ip 1 w ceramic, 2,6,
max., 20/-. stud type. Muirhead JP21WuB, 7,8,

Complete catalogue 6d. NDENQUIRIER:— S.AKE. please !

|9-23 PRAED STREET Tcnn (' W -0, Postage Ex. Immeiate deﬂ.nhh
’
Calle i 7> W. A. BENSON (P
plANEI lNSIHUMENI cﬂ. LONDO4N' el 138, Iklﬂ:bgge l’t’;:d Liverpool, 15, \(I:/I'
Phone : PADdington 4185 Callers : SUPERADIO {W’chapel} LTD., "

25, DOMINION AVE., LEEDS, 7. Oben 6 days 9-6 p.m. 118, Whitechapel, Liverpool, 2. 77} {130,

Posmve extra. S.A.E. with enquiries, piease. ’
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Programie Pointer
L

A Fdll in Listeners

LARGE folt in wireless listeming fhgures.

even if less catastrophic than was at first

reported, gives cause for thought and
arouses serious reflection. What are the reasons”
Leaving aside television competition (the worst
effects of which may only be temporary and may
not last beyond the novelty stage of the new
medium) and keeping strictly to radio broadcast-

_ing. my own reflections arc as follows:

4

Thousands have grown sick and weary of con-
stantly being " talked down to ™ they are tired
of comedians and some others summoning them,
and the whole nation. to the microphone with a
portentousness worthy of more important things
.and with a signature tune that grows more nause-
ous with every weekly repetition ; they are sick
pt the endless “ credits ™ at the end of each show,

very word of which is in the ' Radio Times ™ ;
they are annoyed with much poor material at the
‘peak hours of broadcasting; they are weary of
he repetitiousness of announcing and of many

rogrammes ; they resent the weather forecasts, a

igh percentage of which are very untrustworthy.

%nd they consequently feel frustrated. ** taken for
a ride.” taken too much for granted. They think.
and rightly. that things could, and should. be
snuch better than they are.
! Whether television will succeed in keeping all
those who are at present turning to it for relief
and change is at lcast debatable. But if the
fall in blind radio listening gives its purveyors a
good rousing and shaking-up, much bencft should
accrue.

French Revolution

Sardou’s late Victorian pastiche of sex and
history—with probably more of the former than
the Tatter— Madame Sans-Gene ™ (rcal name
Catherine Hubscher) made good entertainment,
though it was presented without conviction or
historic colouring. The * effects,” Marseillaise
sung nor by revolutionary mobs, firing. * down
with the aristocrats,” ctc., can be discounted as
they are the standard background to all French
Revolutionary stories. Miriam Karlin played the
laundress Katherine. who marries Sgt. Lefebre
and who. when that unworthy is ennobled,
becomes Duchess of Dantzig and twists the casily
twistable Napoleon round her little finger. with
some charm and a realisation of the character.
But Nocl Johnson. as Napoleon, was never for
one moment cither a Corsican by birth or an
Emperor by usurpation, though we were grateful
that he didn't play the part in pidgin-English.
The remainder of the cast were: R. Hurdnall. R.
Delgado. T. Martin, Kathleen Helme, Violet
Loxley, Virginia Winter and M. Hayes.  Trans-
lators. Norman Ginsbury and John Sand.
Producer, Wilfred Grantham. But Corno di
Basetio's description of the play, sixty-odd years
ago, as “* Sardooledum 7 is definitive.

LY
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Cur  Critic,
Reeve, Reviews Some

Maurice

Recent Programmes

The Egoist

On the other hand. Jean Morris's adaptation

~of Meredith's beautiful novel. " The Egoist,” was

much more satisfactory. To start with. of course.
the Englishman was a much greater writer than
the Frenchman. The acting made the story and the
characters sound a bit too much like Sunday
evening Trollope., but it was very enjoyable, none
the less. Cast: Lydia Sherwood, Peggy Thorpe-
Bates. Hestor Paton Brown. P. Wyngarde. Hilary
Mason. Clare Austin. C. Hobbs. F. Windsor. W.
Fox. R. Willett and T. Martin. Producer, Mary
Hope Allen.

Birds in Britain 3 o

Birds in Britain. edited ,and . introduced
by James Fisher, is a delightful programme.
taking us back to the charm and fascination of
the things that matter and which are -all around
us if we take the trouble to look for them. The
last one I heard was of the birds of St. Kilda.
Mr. Fisher is an expert at such things. nor must
we forget the producer, Winwood Reade.

Alistair Coake

Alistair Cooke. on gramophone  records.
* played. sung, whistled and talked about somc
of the music that has given him pleasure “—albeit
lowbrow—in a charming quarter of an hour.

Third Listening

Mary Hope Allen’s adaptation of Henry James's
novel. ™ The American,” made stimulating and
entertaining *‘ third * listening. David Knight.
Rachel Gurney. Gladys Young, Roger Delgado
and Kathleen Helme headed a long cast.  But
oh! those American accents!

Famous Trial

* The Trial of Madeleine Smith ™ was a drama-
tisation of a famous trial for murder exactly one
hundred years ago. Consisting almost entirely of
three characters. the prosecution, the defence and
the narrator, it Jacked dramatic varicty in
consequence.  Three other members in the cast,
including the accused girl herself. were very
minor. The story of the trial. concluding with
Madecleine’'s acquittal, was exciting enough. |t
was instructive to note the omissions in the
defence the instant the prosecution seized upon
them. Cast: Bill Crichton, lan Stewart. James
Mckechnie, Claire Isbister. Helena Gloag and
Edith Macarthur. Play by John Gough.
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A WONDERFUL MONEY-SAVING OPPORTUNITY
FOR READERS OF PRACTICAL WIRELESS!

Now’s the time to join the

./ SCIENTIFIC

BOOK CLUB

You BUY Books published at
10f6, 12[6 and more—for

ONLY 4/-

Each month, the Scientific Book Club brings
to its members thé fascinating story of the march
of modern science, told in thoroughly depend-

FULL LENGTH

FULL SIZE usht :
able books by the front-rank scientific writers
The  Scientific  Book of our time—vivid, vital, constructive contribu-
Club is owned and con- tions to Man’s unceasing struggle to solve the
ng’,:}i’,lllfl'(,ll‘lljz)’ul,\"”(,’,/’;' problems of the Universe. And although the
- ordinary editions of these books are sold to the

LOOK AT THESE
GREAT TITLES!

Recent and forthcomingz
selections include :
INSIDE THE ATOM
By lIsaac Asimon
Publisted at 12s. 64.
4s. TO MEMBERS
AUTOMATION : ITS
PURPOSE & FUTURE
By Magnus Pyke
Published at 16s.
4s. TO MEMBERS
WINDOW IN THE SEA ".AvAv‘vAv‘v-"vA"'AvA'A.‘v‘vAv‘v-v
By Ralph Nadingz-Hill 7 J¢ ? You can obtain the

Fublished at 13s. ) FREE:! famous CONCISE :
4s. TO MEMBERS ) OXFORD DICTIONARY (published at 18s.) (
SCIENCE UNFOLDS ) FREE if you enrol a friend in the Club. Send p
4 4
4 4
) {

general public at 10/6, 12/6 15/-, or more, THE
PRICE TO MEMBERS OF THE SCIENTIFIC
BOOK CLUB IS ONLY 4/-. Remember, too,
that Scientific Book Club selections are full-
length and unabridged. They are printed on good
quality paper, well bound, with an attractive
picture jacket. These are, we say with certainty,
books that you will be glad to read, proud to
own. The Scientific Book Club brings these great
books to you each month ; helping you to build
up, at remarkably low cost, a first-class collection
of scientific books. Now is the time to join !

THE FUTURE your friend's name and address with 5s.
By J. G. Crowther (4s, plus Is. postage) for first book, mentioning
Published at 18s. this offer, and your gift will be sent to you.
4s. TO MEMBERS A e e o g gty TV o Vo VN
—m=m=e———=FILL IN THIS ENROLMENT FORM TO-DAY ! = m== == e mwm o
To The Scientific Book Club, 121 Charing Cross Road. London, W.C.2
1 wish to join the Scientific Book Club, and agree to purchase the book issued each
month to members at a cost of 4s. (postage Is.). [ agree to continue my member-
ship for a minimum of six books and thereafter until countermanded.
l:l Prac. Wireless|Dec. °57.

[

NS ooseooasnanoanannoanoarnanso0as0s00060a00000a00a05000000000aanIeHaAEAO0E0aS0RBRGAI0AO0000BaRABA0GR000
i1Block letters, please)

P PP PPN

* [ will pay for selections on receipt.
Or if you wish to save time, postage and postal order costs you may scnd
an advance subscription. 6 months 30s. ; 12 months 6
* I enclcee 30s./60s. (Strike out amount not applicable.)
x Place 4/ in the space above, as required.

ADDRESS ... .o et e

Overseas enrolments (prices as for inJand) should
Le zccompanied by an advance subscription.

www americanradiohistorv com
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FOR THE BEST VALUE
in TAPE RECORDERS

. . we recommend the

AN
'-@_E/WND

4, watts output—3 hours playing

time-3 speeds. Completely auto-

matic operation. All other makes
of Tape Recorders in stock.

Write for details to :—

£&G THE RADIO CENTRE

33, Tottenham Court Rd., LonZon, W.I|

Telephone : MUSeum 6667

CHASSIS

Let us supply the chassis for your set.
We are specialists in this field and actual
makers of aluminium chassis. Supplied
either plain or with the large and
awkward holes already drilled. We
can also supply covers and cabinets in
metal, clips for rectangular shaped
condensers, and mumeral screens of ail
types.

UNDRILLED
ALUMINIUM CHASSIS

4 sides, welded corners.

7in. x 4in. x 14in. deep 4/3 ea.
9in. x 6in. x liin, deep 5/6 ea,
! deep 6/6 ea.
lin. deep 7/- ea.
16Yin. x Blin. x 21in. deep 9/- ea.
2 sides only.
7in. x 4in. x 2in. deep 3/- ea.
9in. x 6in. x2in. deep 4/- ea. |
10in. x 8in. x 2}in. deep 4/9 ea.
164in. x 8lin. x 2}in. dz2ep 6/9 ea.

Prices are subject to postage being
charged extra.

Send sketch of your requirements for
prices by return to :—

Oliver & Randall

LIMITED

53 Perry Hill, London

S.E.6

e
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Model H3. Three wavetand model (inc. VHE), 6 valves
for 3 ohm. speaker. Chassis immcnsely sensitive and stable,
giving highest quality reproduction. Wide range Tone
Control, with pick-up, extension spcaker and gram
motor sockets. £20.17.0 inc. P.T.

Write for
distinctly

THE DULCI COMPANY LTD,

PRACTICAL WIRELESS

97-99 VILLIERS ROAD, LONDON N.W.2.

739

HIGH FIDELITY AT
FINEST

‘ Model H4PP. NEW! A complete Dulei High Fidelity
radiogram chassis, combining sensitivity, setectivity and
stability to delight the most discerning listener. Out-
standing record and VHF reproduction, 4 wavebands.
Ultra linear amplifier gives ample power output.
Push-pull system, wide frequency response, bass and
treble controls. Fits casily into dany existing cabinet.
The perfect chassis for modernising your radiogram.

AMIFM Modet HAPP, Price: £29 .3, 10 inc. P.T.

ITS

Model H4. AM/FM Radiogram chassis. 7valve, 4 wave-
band superhet with FM (VHF). Magic cye tuning
indicator. High sensitivity. Dial size 111" x 5", Sockets
for «peal\cr (3 and 15 ohm.). Mains for motor.

£24.6.6inc. P.T.
Jull details

quality products

Telephone : WIiLlesden 6678/9

FReg To AMBITIOUS
ENGINEERS!

Have you sent for your copy ?
i * ENGINEERING

l This 148-page Book '

| WHICH IS
i o ghy ntormtiv | YOUR PET
guide to_ the best-paid | SYBJECT 1
Engineering posts. It | Mechanical Eng.
tells you how you can Electrical Eng.

-2 quickly prepare at home
* on_‘“NO PASS—NO
FEE” terms for a
recognised engineering
quahfication,outlinesthe
widest range of modern
Home-Study Courses in

Civil Engineering
Radio Engineering
Automobile Eng.
Aeronautical Eng.
Production Eng.
Building, Flastics,
Oraughtsmanship,

;.'- ?llbrani‘hcs OfIE?Sincehl" Television, etc.
i ing and explains the
i benefits of our Employ- GET SOME
W ment Dept. If you're LETTERS
earning less than {18 a | AFTER YOUR
week you canéwt afford NAME !
to miss reading this
unique book. Send for A1 Mech.E.
your copy to-day— A.MLC.E.
FREE. A.M.LPE,
AMILMIL
==+ FREE COUPON-=--- L.!.O.B.
Please send me your FREE 148-page | A'F‘BRéAe'S'
“ENGINEERING OPPORTUNITIES' » AM. p'
2 YR Euiss
"] GEN. CERT.
: 1| OF EDUCATION
s Subject or Exam, H LG CECS
thatinterests me.... :

+ British Institute of Engineering
15098, College House, 29-31, Wright's Lane, »
0 Kensmgton w 8.

BIET

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS. Type ' 38 ‘' Mark Il. Just arrived, new
purchase. New condition, 5 valves, in case, less attachments, 37/6.

ATTACHMENTS for Type ** 38 *' Transreceivers. ALL BRAND

NEW. Headphones, 15/6 : Throat M::rophones, 4/6 ; Junction
Boxes, 2/6 ; Aerials No. |, 2/6 ; No. 5/-; Webbmg. 4)-
Haversacks, 5/-; Valves—A.R.P.12, 4/6 ; ATP4 3/6. Set of
FIVE VALVES, 19/- the set.

TRAMNSRECEIVERS. Type " 18 " Mark lil. Two Units (Receiver

& Sender). Six Valves, Microammeter, etc.. in Metal Carrying
Case. Untested, without guarantece but COMPLETE. £2.18.6.
ATTACHMENTS for '“18'" Transreceivers. ALL BRAND
NEW. Phones, 15/6 ; Microphone, 12/6 ; Aerials, 5/-. Set of
SEX VALVES, 30/-.

RECE{VERS R109. S.W. Receiver in Case. 8 valves. Speaker

and 6-v, Vibrator Pack. Untested. No guarantee but COMPLETE,
£2.18.6.
RESISTANCES. 100 Assorted useful values. New wire end, 12/6.
CONDENSERS. 100 Assorted. Mica, Tubular. etc., 15/-.
BOMBSIGHT COMPUTERS. Ex-R.AF. NEW. Hundreds
of Components, Gears, etc. Ideal for Experimenters. £3.
LUFBRA HOLE CUTTERS. Adjustable }in. to 3%in. For Metal,
Plastic, etc., 7/-.
QUUARTZ CRYSTALS. Types F.T.24] and F.T.243. 2-pin, {in.
Spacing. Frequencies between § 675 kes. and 8 65C kes. (F.T.243.)
20 Mc/s and 38.8 Mc/s (F.T.241, S4th Harmonic), 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, 1/- each. Customers ordering I2 crystals can be
supplied with lists of frequencies available for their choice.
MORSE TAPPERS. Standard type, 3/6 ; Extra Heavy on Base,
5/6 : Midger, 2/9.
TRANSPARENT MAP CASES. Plastic,
for Maps, Display, etc., 5/6.
DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6.
STARIDENTIFIERS. Type | A-N covers both Hemispheres, 5/6.
CONTACTOR TIME SWITCHES. 2 Iimpulses per sec., i
case. |H/6.

Postage or Carriage extro. Full List of RADIO BOOKS, 3d.

SOUTHERN RADIQ SUPPLY LTD.

11 LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653

14in. x 10}in. Ideal
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RECEIVERS & COMPONENTS

ONE COMPLETE ex-R.A.F. airfield
G.E.C.speech Broadcasting Unit, total
output 1,080 watts from 6 180-watt
output units: complete with priority
relay panel and emergency equip-
ment; all in good condition. but less
valves; price £200, ex-works. o.n.o.
WHITETRADE LIMITED, Maidstone
Rd.. Rochester. (Chatham 4638.)

Elstone Transformers from M. FOY,

NEW and used Valves and .Com-
ponents at low prices; all guaranteed:

RATES: B/8 per line or part
thereol, average five words to line,
minium 2 lines, Box No. 1/- cxtra.
Advertisenments must be prepaid and
addressed to Advertisement
Manager, * Practical  Wireless,”
Tower 1louse, Southampton St.,
Strand, Londen, W.C.2,

BRAND NEW 38 Sets. The Armv's
Famous Walky Talky, complete with

5 valves, throat microphone, head-
phones and junction box. 39/6, p. and
2.. 3 -. ELECTROSURE, 120, Fore
St., Exeter 56687.

it e R S %S | LOUDSPEAKERS repaired promptly.
Neasden Lane. London, N.W.10, “B'Ilgﬁfgl;anoédiS%%igR SERVICE.
BN O Ltathhe , famous = Sono- |\l vES, 6SNTGT. 61GT. 5/~ each
ma " apta e’ re-amplifier 2 . & 9 . - .
2 fov atted o he cofirs Mk 1V | Yarious Trenstormers, Valve folder,
ape deck and now incorporates D it o o
push-pull oscillator, complete with ngS}}"O SUC{’PLtIES {PRESTON]»_.
power pack. 38 gns. Easy terms and 36753 ammond St.. Preston. (Tel.:
full specification on request. SOUND [ 26753.) :
TAPE VISION, The Tape Recorder | POWER IN PACKETS. Note new
and Hi-Fi Specialists, 71, Praed | prices due to postal increases.
Street, London, W.2. (PAD 2807.) 87 x 64 x 4jv., 10/9; 120v. small, 2/4,
TAPESPONDING.  Exchange tape | & for Bi9: 105 x 13v. 10 for' 8/6;
recorded messages home/overseas. 225y, 274, 6 for 1(;/9)‘ Transfo;me/rs'
?gﬁg{}:v EWART, 817, Terrace, ex Navy. 230v. Prim. 500-0-500 at 80
Mo mils, 250-0-250 at 220 miis, 70-0-70
SERVICE MANUALS/SHEETS. Tel/ | at 50 mils, 24/.- ea.: 230/6.3 at 9
Radio for hire. sale and wanted. | amp., 6.3 at 2 amp., 5v. at 3 amp.,
8.A.E. cnquiries. W. J. GILBERT | 5v. at 2 amp,, 4v., at 5 amp.. 24/.
(P.WO 24, Frithville Gardens, | each. DIGGINS, 129/131, Radnor
London, W.12. Street, Manchester, 15.
Repl tc ents from M.FOY.
T.V. TUBES, 30/-, with cathode AN NAKIN
heater shorts; 15/. with burn: carr. | RENDIX TRANX. TA12G.—300 kc's-
extra. Ideal for testing. good pic- |9 me's in 4 bands, 7 valves. A bargain at
ture; all _types and sizes. Please /15/
enquire. DUKE & CO., 623. Romford R28—ARC(/5.—100-150 mcrs, 10
Rd . Manor Park. E.12. (GRA 66717.} e With relays. motor. etc. Cheap at
** OSMOR NEWS.” Components lists | A'F, OSCILLATOR TRANSFORMERS:
for “P.W." < Consul Car Radio,” | —O.K. for electronic organs, etc. New.
“P.W." “The Chorister” and * R. | Boxed, 1/6.
Constructor,” “ Beginners S. Wave | NFRA RED IMAGE CONVERTORS.—
1 Valver ’ on request. OSMOR. 418, | O.;K. but with loose dehydrating crystals,
Brighton Rd., S. Croydon. (CRO ?o/;-'u%rzvgtnhs f]"n\ilyt}'aga;ﬁ’_um cell and sold
5148.) - TANNOY METAL HANDSET.—Power
MIDD?IEESBROU%H. RL:é!jgest vstocks ﬁi’vﬁ?‘c’i’ m#{f& Hif%\/llﬂg coil 'phone, pressel
on N.-East coast. adio, TV com- | plrrpiaran s afi~
ponents. FM Kits, Gram. Cabinets, ﬁ:“"s’rt,}.kjg%’]’gl st?é"v}.Bﬁﬁiga,l%:

Tape Decks, Leak Amplifiers, Valves,
etc. Callers only. PALMERS, 106.
Newport Road. (Phone: 3096.)

MAKING YOUR OWN ? Telescopes.
Enlargers, Projectors, or in fact,
anything using lenses. Then get our
booklets * How to use Ex-Gov.
Lenses & Prisms,”” price 2/6 ea.
Comprehensive lists of optical, radio
and scientific equipment free for
s.a.e. H. ENGLISH, Rayleigh
Rd.. Hutton. Brentwood. Essex.

SERVICE SHEETS_FROM_M. FOY.
BARGAIN—TEST

INSTRUMENTS.—
I have available: Cossor 339A Double
Beam Oscilloscope, £18, Taylor 45A
Valve Tester, complete with up-to-
date adaptors, £9/10/-. Metrix
Model 430 Multi Meter, 20,000 o.p.v..
brand new. £18/10/-. Tripett
AM/FM Signal Generator, Model
3433 (110v. A.C.», 100 Kc/s-120 Mc/s
in 10 ranges, 240 Mc s on harmonic,
£20. Telequipment Model WG4 T.V.
Pattern Generatcr, £20. G.E.C.
Frequency Meter. 0-45 Kc/s in 4
ranges., rack mounting. £8/10/-.
Taylor Model 190A Audio Oscillator.
20 c¢/s-20 Kc/s—&£10. Funke Field
Strength Meter with antennae. 45-230
Mc/s with meter calibrated
0-500 uVv. {battery operated),
£12/10/-. Taylor Model 260A T.V.
Wobbulator combined with Oscillo-
scope, 10 Mc/s-70 Mc s on funda-
mentals, £19/10/-. Webster Portable
Tape Recorder, £22. All  instru-
ments are in good or excellent con-
dition with manuals and accessories.

Apply, E. STRAUSS. 5. Gloucester
Avenuc, Slough, Bucks.
M

ONT S

OK for Model Railways.
USW VARIABLE CONDENSERS.—30
DF, used, 1/6. 30 pF two gang, used, 2/-,
Both have short shafts. Post Oor Carriage
Free. Mainland only. S.A.E. for List or
Enqguiries, please.

25, ASHFIELD PLACE, OTLEY, Yorks

FOR SALE

TELEVISIONS NEEDING ATTEN-
TION, 9in.-10in. models, £4/10/- each.
12in. models £6/6/- each, 15in. models
and Philips - Projection models
£11/10/- each; immediate despatch;
carriage paid. BARKERS, 325, Brock-
ley Road, S.E4. (TID 6752.)

RECORDING TAPE, 1.200ft. P.V.C.
7in. reels. Leading makers cancelled
export: listed 35/-, 22/6 only: guar-
anteed; p.p. 1/-. RADIOVISION, 4,
Praed St.. W.2.

FIELD STRENGTH
micro amp. movement,
U.S.A.; brand new. hoxed;
100/400 M/c.

METERS, 50
T.S. 509’UR.
frequency
instructions, etc.. £8.
302 Power Units, 230v.. A.C. input,
fully smoothed output; 700v., 120
M.A.. 2 rectifier valves; brand new.
but fuses on front may be damaged.
55/., carriage paid: s.a.e. for list.
H. JAMES, 175, Brettenham Road,
Walthamstow, E.17,

100 APPROXIMATELY good second-
hand 3/5 watt moving coil Loud
Speakers with output transformers
in  individual wooden box baffles;
price 11/- each, post and packing
extra. WHITETRADE LIMITED,
Maidstone Rd., Rocliester. (Chatham
4638.)
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NEON INDICATOR LAMPS, AMIOCES,
striking voltage 70/90. 10/- per
dozen. Exposure Meter Photo-cells,
40 x 22mm., 7/6 each., G. R. PRO-
DUCTS, 22, Runnymead Avenue,
Bristol, 4.

CAR CIGARETTE LIGHTERS, 6 or
12 volt., 8/6, post free. WHITSAM
ELECTRICAL PRODUCTS, 18. Wood-
row Close, Greenford, Middlesex.

T/V TUBES

All Types and Sizes in Stock

First Class pictufe guaranteed,
all sizes £6 each. With 6 months
full guarantee. Terms C.W.O.
or C.O.D. All orders dispatched
within 3 days.

GRANTS

104, Church Road, Tranmere,
Birkenhead,

GUARANTEED TELEVISION, 12in.
5-Channel mode!s, first-class picture.
£28 each, carriage paid. THE
GRAMOPHONE SHOP, 19-21, Brock-
ley Rise, London, S.E.23. .

UNREPEATABLE OFFER.—12in.,, 5
Channel T.V., £15; 14in., £22, good
working order. C. EDWARDS. vlvb'lo.
N.W.10.

£

i

Harrow Rd., London,
{Phone: LADbroke 1734.)

T

HI-FI TEST TAPE. Check yvpur
recorder with the B.R. Test Tape
Frequency response check. 50-10,000
cycies; transit and quality test
600ft. reel recorded at 74 or 3%in.
per sec.: 20/-, post free. BISPHAM
RADIO LTD., 153, Red Bank Rd..
Blackpool.

TAN IN 24 HOURS.—Super-tonic
Sunray Lamps. Ultra-violet Infra-red

combined; automatic exposure; con-
trolled emission: all mains. Listed
£7/10/-, Our price, 88/-. S5.A.E.
illustrated  brochure. Dept. 100.
SCIENTIFIC PRODUCTS. Cleveleys,
Lancs. ’

New, Larger Catalogue from M. FOY.

VALVE CARTONS.—Miniatures, 10/6;
“GTs.” 12/-; “Gs,” 14/- per 100
plus 2/- p. and p. Lists free, RHS,
155, Swan Arcade, Bradford.l,

CABINETS
for )
EQUIPMENT
SPEAKERS
PYE BLACK
BOX
RECORDS

Write for Catalogue

A. L. STAMFORD (Dept. 1.29),

20, College Parade, Salusbury Road,
London, N.W.6

AMERICAN MAGAZINES.
subscription * Audio " 35/-, ** High
Fidelity ** 50/-. Spec. copies 4/- & 5/-
ea. Cat, free, WILLEN LTD. (Dept
40+, 9, Drapers Gdns., London, E.C.2,

]
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TELEVISIONS, 9in. models
12in. models £13/10/-, )
models £19/10/- each: all working;
carriage paid. Send for list.
TOMLINS, 127, Brockley Rise, Forest
Hill, S.E.23. (FOR 5497.)

SERVICE SHEETS
DO YOU EVER

£7/10/-,
12in. 5-channel

repair Radios and

T.V.s* Then you require a Service
Sheet We have 1,000s and 1,030s of
the actual ones used by the trade,

s.a.e. with enquiry.
You also require our new, larger
Catalogue. packed with exact re-
placeme')t and servicing components,
price 1/.. M. FOY. 6. Wykebeck
Gardens, Leeds. 9.

ELECTRICAL

ASBESTOS RESISTANCE WIRE, 10,
30, 4C. 65. 220 ohm. Per yard, 1/3,
p.p. SEMPLE. The Mount, Heswall,
Cheshire.

for sule or hire;

WANTED

WANTED. EY51. EY86,
PCFg(¢. PCC84, PCI83, U25, 10FI, 10C1,
10C2. 10P14, 5Z4G. Prompt cash;
brand new on.y. R.H.S. 155, Swan
Bradford, 1.

Transmitters = B€191.
Power Supply Units
types

.Receivers BC312;
. Transmitter/Receivers.
. 1935 and 1936, Receivers, type
Teletype Equ1pment. R.
GILFILLA’\I & CO. LTD.. 17, High
Worthing. Sussex. (Tel.: Worth-

-%no 30181]

WANTED VALVES |

All types for prompt cash. Must be
new. State quantity.

., WILLIAM CARVIS LTD.
133, North Street, Lzeds, 7.

for
Radio 204UX, 5 wavebands,
and & short, Box No.
PracTical. WIRELESS.

SR
Ferguson
medium
284, c/o

The “ NEW WAVEMASTER "’
seven Transistor 3L L Wase Superhet
Portable
with the Finest P;xl*formancp of them

Negligible Running Costs, operates from
6v. Iry Bamex\' Absolutely no Aerial
¥ Earth Required,
Full\‘ lunable F.C. stage with eflicient
A.C-.C. 3 LF. stages. double wound,

tapped. balanced and potlted LF.T.s
470 K.C.s

Push pulit outDut, negative feedback
witnh 7" x 4” speaker. Easily a:
on prefabricated Paxolin cha!
be built for a total cost of £14 in-
cluding eabinet.

All Components sold separately.
Circudt and assembly data with com-
porrent list 1/8.
lIL\'\SI\lORIShl) l'l sI-PULL
AMPLIFIER
200 M.w. for use with pick-up. mie., or
as output tor tuner, powered by
6 v. dry battery.

Comtilete kit of parts, including pre-
fabricated chassis, 4 transistors with
new mintatirised components, etc.
(less battery and speaker). 75/

Circuit with assembly data and com-
ponent list 1/ b

Transistor transformers for the Mullard
200 M.w. circuit. Mmlature inter-
stage at 8/~ outbut at 78.
miniature interstage 12 6. output 12

Trade and Mail Order_Lists.
SMABET LTD.

14 Mitleide 1Rd,,

‘Tottenham, London,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD., 38, Chal-
cot Roud, N.W.l. (PRImrose 9090.)

bought

GLASGOW, Cameras for
cash or taken part exchange for
Tape Recorders, Players, or Ampli-

VICTOR MORRIS. 406, Argyle
Glasgow, C.2.

fiers.
St.,

_ EDUCATIONAL

LEARN IT as you do it—we provide
practical equipment combined with
instruction in Radio, Television,
Electricity, Mechanics, Chemistry.
Photography, etc. Write for full

details to E.M.I. INSTITUTES. Dept. "

PW417, London, W.4,

T/V and RADIO.—AM.Brit.LR.E,
City and Guilds, R.T.E.B. Cert., etc..
on 'no pass—no fee " terms. Over
95¢, successes. Details of exams.
and home training courses in all
branches of radio and T V., write
for 144-page handbook free. B.LE.T.
(Dept. 242G), 29. Wright’s Lane.
London, W.8.

THERE 1S a national shortage of

Mercantile Radio Officers. Why not
make Communications your career ?
You can be assured of a sea-going
appointment after qualifying at The
School of Marine Radio and Radar
(A.S.T), Hamble, Southampton.
For details., apply Commandant,
quoting A.12.

CITY AND GUILDS
on ''no pass—no fee ' terms. Over
95¢% successes. For full details of
modern courses in all branches of
Electrical Technology send for our
144-page handbook—{rez and post
free. B.I.E.T (Dept. 24245, 29,
Wright's Lane, London, W.§.

ASTRAL RADIO PRODUCTS

*HOME RADIO, 32-rage illustrated
booklet. Simple wiring instiuctions for
Crystal Set, 1. 2. 3 \alwrs 2/~ post 3d.
TRI COFL! pecified for * Hedwide Push:
hutton 4.° \ll Dry 3 Band, 3’ * Push-
button 4, otc 6/6 pr.. post 6d. Push-
button Unit with modification data 7/-.

tElectrical, etc.)

l)l AL WAVE IIF Coil specified tor
mnwr Al Dry l'orldl) * Modern 1
Modern 2 Va AL Double

1," etc.. 4/3, pos

F'I"s Miniature, 1°x 117 x 21 in cans, Extra
hu;h Q. ‘:pemal offer, § 8 pr.. post 6d.
K 0Ol C, B'pass 3, 3ararh post 6d.
ALRIALS, 1LW., 5-, post 4d.
AU KS. LM'S, 36- post 1/-
Crystal Set Coils, L. & M.W.. 2 6. post 3d.

82 Centurion Road, Brighton

SHOR T-WAVE

HIAIcl EQUIPMENT

Noted for over 18 vears for
S.W. Receivers and Kits of Quality,

Improved designs with Den(‘o coils :
One-Vahve Kit, Model ¢ Prive, 25 -
Two ,, . - I." w00 -

All kits complete with all components,

accessorles,  and  Juil  instru Hons
Before nvdeling call and inspect a
demonstration receiver. or send
stamped, addressed envelope  for

descriptive catalogue.

“H.AC."” SHORT-WAVE PRODUCTS
(Dept. TID. 11, Old Bond Street,
W.l.

London,

www americanradiohistorv com
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WIRELESS.—Day and Evening Clus-
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless

Licence. Morse instruction only 1f
required. also postal courses. Apply
BST., LTD., 179. Clapham Rd.
London, S.W.9.

FREE ! Brochure giving details oj
Home Study Trammv in Radio
Television. and all branches of
Electronics. Courses for the Hobb)
Enthusiast, or for those aiming at
the A.M.Brit.I.LR.E., City and Guilds.
R.T.E.B.. and_ other Professional
examinations. Train with the college
operated by Britain's Jlargest Elec-
tronics organisation. Moderate fees.
Write to E.M.I. INSTITUTES, Dept.
PW28. London, W.4.

A.M.L.P R.E.—For details of suitable
study  courses torly & limited
number of students qccepted) send
for free Syllabus of Instructional
Text. 1.P.R.E. Conditions of Mem-
bership Booklet, 1/.; ‘" The Practical
Radic Engineer ' Journal, sample
copy. 2/3. 6,000 Alignment Peaks for
Superhets. 6 -,  All post free from
SECRETARY. I.P.R.E, 20, Fairfleld
Rd., London, N.8.

A M t.Mech. E 0 A.
and Guilds, etc,

.R.E., City
‘N0 pass—no
For
and courses in all
of engineering, building,
etc., write for 144-page handbook,
free. B.ILET. Dept 242B), 29,
Wright's Lane, London, W.8

on
fee ” terms: over 95% successes.
details of exams,

branches

WIRELESS. See the world as a
Radio Officer in the Merchant Navy;
short training ‘peried; low fees;
scholarships. ete. available: - Board-
ing and Day students. Stamp for
prospectus., WIRELESS COLLEGE,
Colwyn Bay.

SITUATIONS VACANT

THERE IS a national shortage of
Mercantile Radio Officers. Whv not
make Communications your career ?
You ean be assured of a sea-gaing
appointment after qualifying at Theé

Schoo! of Marine Radio and Radar
(AS.T.). Hamble. Southampton.
For  details, apply Commundant,

guoting A 12.

COVENTRY RADIO

Component Specialists
since 1925

We have now trebled
the size of our premises
in order to supply a
larger range of Com-
ponents, Amplifiers and
Hi-Fi Equipment.

Send your enquiries to :

189-191 Dunstable Road,
Luton, Beds.

New Telephone No.:
LUTON 7388-9

A P T T,
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SEE THESE FINE BARGAINS AT 7he (alk-around Shop

)
38 SET TRANSMITTER/RECEIVER
7.4 to 9 Mc/s. This Walkie Talkie is offered complete with
throat microphone, headphones and collapsible aerial. Fully l
valved with 4 VP23 and | ATP4. Including leads and canvas l
carrying bag. Brand New 65/-, plus §/- p. & p.

SMALL HEARING AID 3-VALVE AMPLIFIERi
Containing crystal Microphone. 2-505AX. 1-507AX valves.
This unit can be converted into a miniature receiver with aid of
the foliowing components :
Ferrite Rod. §5'-. 250 pF Trimmer Condenser, 1.
100 pF Condenser, 6d. 2-megohm Resistor. 4d. Balanced
Armature Earphone. 3'6.
Voltage required is 30 to 45 volts H.T. and 1.5 volts L.T. Circuit
and conversion diagrams sent free with each Amplifier. Price of I
Unit, less outer case. £1. Components for conversion, 10,6
extra, or sold separately.

SIGNAL GENERATOR AND WAVEMETER
Type W.1649. Freguency of signal generator : 140 to 240 Mc's.
Accuracy 4:0.5 Mc s. Frequency of Heterodyne Wavemeter :
155 to 255 Mcs. Accuracy 4-0.2 Mcs. Containing VRI135
and 4-VR91. 5 meg. crystal. Retractable aerial. Power
requirements : 6.3 volts and 120 volts, Unit housed in copper l
lined wooden case. Size: 154in. x 13in. x 14lin. In good
condition. £2.10.0, plus 10'- packing and carriage.

GYRO UNIT AND INVERTER |
laverter : 12 volt D.C. input. 3}-phase 190 cycle output. (These
inverters can be used successfully as 12 v. D.C. Motors forl
Models.)

Gyro Unit : Operates on 3-phase output from [nverter. Peak
speed 11,400 r.p.m. Caged. Precision-made equipment.
These units are jdeal for experimenting and demonstrutionl
purposes. Size : Inverter. 4in. x 3in. x 3in. ; Gyro, 4in. dia.,
including cage. Price 12/6 pair, plus 3/~ p. and p.

No. 19 SET TRANSMITTER/RECEIVER
Covering 2 to 8 Mc s. Fully valved and in As New condition.
£3.5.0. plus 10/~ p. & p.

RECEIVER UNIT Ex {143A

10.72 Mc s L.F.s. Frequency 100-120 Mc/s. suitable for con-
version to 2 metres and Wrotham. Owing to a large purchase
we can offer these units fully valved, with circuit diagram. at 25/-
each, plus 3;- post’packing. Valve line-up : (4) EF50, (1) EL32.
(2) EF39. (1) EBC33, (1) EAS0.

Crystal Microphone Inserts. Suitable for connection directly
into pick-up sockets of Radio or Gramophone Amplifier. No
transformer required. Very sensitive. Guaranteed. 4:6 each.
post paid.

MALLORY VIBRATOR PACKS 12 v.. 150 v. 40 mA. Brand
new and boxed. size Slin. x 5iin. x 3in., 12/6 each p. p.

Two 400 microamps MNeter Movements. American Beam
Approach Indicator containing two separate movements. one
200-0-200 microamps the other 400 microamps F.S.D. with
shunt removed, two 8.B.C. Neon Ho!ders. New und boxed.
10;-. post paid. )
Meters (Oil Temperature Indicator). 2lin. sq. Panel mounting.
Basic movement 1 mA. or better. New and boxed. 5§, - each,
post paid.

| HEAT TRANSFORMERS

6.3 volt, 1} amps.. brand new. 6'6. pius 1,- p. p.
SMALL MAINS TRANSFORMERS

Inout 230 v. 50 cycles. output 250 v. 40 mA.. 6.3 v. 1.5 a. Size
3.9in. x 2.4in. x 2in. Ideal for TV converters. Price 12/6

cach, plus t,- p.p.

CHARGER TRANSFORMERS

For 6 or 12 volt : 230 volt 50 cycles input. 9 and 17 volt 3 amp.

i output. Price 15/6 each. ptus |- p.p.

Hours 9-6 p.m.

v, . P. 52, Road, London, W.!. LANgh 0141,
PROOPS Bros. Ltd. DePt e TOttenhamTISf::a.;’tto (I’ap.m. on onOpcn cll day Sftutrjdr::’y

REPANCO
HIGH GAIN TRANSISTOR COMPONENTS

STANDARD RANGE

Ferrite Slab _Aerial, Type FS2. Designed for Long and Medium
Wave_ reception with transistor portable superhet receivers.
Slab s'ze 51in. x {in. x 5/32in. Complete with fixing brackets, 13/6.
Combined Oscillator and Ist I.F. transformer Type OTI.
13/16in. sq. x 13in. I.F. Frequency 315 kels., 1176,

2nd LI.F. Transformer (315 Kc/s.), Type TT2., 5/-.

3rd L.F. Transformer (315 Ke/s.). Type TT3, 5/-.

LF. Transformers enclosed in iron dust pots with slug tuning.
Push Pull Interstage Transformer Type TT4. Ratio | :1
C.T. Stack size I§in. x | [/16in. x 7/16in., B/6.

Push Pull Output Transformer, Type TTS. Ratio I5:1 C.T.
(Size as TT4.) Matched to 3 ohm speaker, 8f-.

MINIATURE RANGE.—For pocket receivers.

Ferrite Slab Aerial Type FS$3. Medium Wave only. With

fixing grommets. Size 3in. x }in. x §/32in., 7/6.

Oscillator Coil Type XO8. Medium Wave only. Overall size

tin. dia. x lin. Enclosed in Ferrite pots, 5/-.

I.F. Transformer Type X T6. Suitable for Ist and 2nd I.F. 455 Kc/s.

Size lin. sq. x 11/16in., 10/-.

I.F. Transformer Type XT7. Designed for 3rd |.F.T. or detector

f.F.T. 455 Kc/s. Size as XT6, 10/-,

Push Pull Interstage Transformer Type TT9. Ratio | : | C.T.

Radiometal Core. Size %in. x §in. x 13/32in., 12/6.

Push Puil Output Transformer Type TTI0. Ratio 8:1 C.T.

Matched to 3 ohm speaker. Size as TT9, 12/6.

Practical and Theoretical circuits enclosed with each Repanco
Transistor Component.

Send S.AE. for complete list of Repanco Quality Components,

Mail Order and Trade :
RADIO EXPERIMENTAL
PRODUCTS, LTD.,
33, Much Park St.,
COVENTRY
Tel. : 62572

Wholesale Enquiries and Export:
REPANCO, LTD,,
O'‘Brien‘s Buildings,

203-269, Foleshill Rd.,
COVENTRY
Tel. : 40594

radio upkeep

and repairs

By Alfred T. Witts, A.M.LE.E., etc.,

8th Edition. This practical handbook
explains in an easy-to-follow style how to
locate faults, how to remedy them and
how to keep modern radio receiver
apparatus in the best possible working
condition. It forms a most valuable
book for radio service engineers and
mechanics, and for all who require a
practical book of ‘‘ do’s and don’'ts.”’
I15/- net.  ““This little book is a god-
send . . ."'—Engineer.

p"MAN Parker St., Kingsway, London, WC2
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necessary qualifications—such posts that will bring personal satisfaction, happiness,
good money and security. As part of a modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best means of training pesr-
sonnel for its present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below.
Make your own choice and write to us to-day for further information. There is no

obligation of any kind.

The E.M.1. Factor.es at Hayes, Engiand.

v The only Home Study College
- operated by a world-wide

manufacturing organisation

EM

INSTITUTES

Accountancy
Advertising
Aeronautical Eng.
A.R.8. Licences
Art (Fashion, Hlus-
tratinz,Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commercial
Subjects
Commercial
Art & Drawing

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Inscallations
Electronics
Electronic
Draughtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Oil Engines
Industrialt Admin.
Jig & Tool Design
Journalism

Languages
Management

Maintenance Eng.

Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Moter Eng.
Painting &
Decorating
Photography
P.M.G. Certs.
Police
Production Eng.
Production
Planning
Radar
Radio Amateurs
{C&G) Licence
Radio & Tele-
vision Servicing

PERSONAL & INDIVIGUAL TRAINIKG IN—

Refrigeration
Sales Management
Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
& Reproductian
Telecommuni-
cations
Television
Time & Motion
Study
Tracing
Welding
Worlishop Practice
Works M'gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.LH.&V.E..
A.M.S.E., A.M.Brit..R.E., A.M.l.Mech.E.,, A.M.LE.D., AM.LM.I, A.F.R.Ae.S,,
A.M.IP.E, A.MILLA, AC.C.A, A.CIS, ACCS, ACW.A, City & Guilds
Examinations, R.T.E.B. Serv. Cert., R.S.A. Certificates, etc.

Courses with
PRACTICAL EQUIPMENT

in RADIO * TELEVISION - MICHANICS [SR/72
GHEMISTRY * ELECTRICITY ¢
DRAUGHTSMANSHIP - PHOTOGRAPHY ctc., etc.

GOURSES FIOM 15/- PE® MONTH

ADDRESS

B8LOCK CAPS;
PLEASE !

Subiec:(s) with/without equipment

DtC, 57 w91l
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ALL-IN-ONE
RADIOMETER
% Circuit Test
* LT.& H.T. Tests
+ mA Test
* Valve Test

Use the Pirco All-in-One RapioMeter for the
practical testing of all types of radio and electrical
apparatus. You can carry out continuity and
resistance tests, check H.T., L.T., and G.B.

voltages. also Household Appliances, Car
Lighting Systems, Bell Circuits, etc. May be
used on A.C. or D.C. mains.

Obtainable from your local dealers. * 33”'/6
) > f§ B frg > S

Write for informative folder to : e E

PIFCO LTD. WATLING ST.,, MANCHESTER, 4
36-37, UPPZR THAMES ST., LONDON, E.C.4

WIRELESS December, 1957
o Pt ot Pt P P PP g n

AT LAST. A REALLY PORTABLE

POCKET LOUDSPEAKER SET

The famous Teletron ‘* Companion '’ is a receiver of unique design
and extreme portability. Contained in a neat plastic case, measuring
4} x 3 x 1} inches approximately, it gives loudspeaker reception
on long and medium wavebands, and requires no aeriai or earth.
Using three transistors, the total powar supply is obtained from
three tiny 1! volt penlight cells.

Complege Kit of Parts, 89/6, postage 1/6 extra. Or send four 1d.
stamps ior lllustrated Folder and Circuit Diagram.

This offer applies only to Great Britain and Northern lreland.

CENTRAL RADIO SALES

CENTRAL CHAMBERS, 11 SMALL ST.
BRISTOL, 1

B s o W )

NEW CATALOGUE
*“60 Pages of Spares”

Price |/~ Post Free.
It includes 118 exact replacement Potentiometers and Mains
Droppers, Line OQutput Transformers, Tools, Servicing Aids,
Etc., Etc. For example.
MAINS DROPPERS. For Ultra Twin—SMD.§6, 1,690 ohms,
1,450 ohms, 5/3; SMD.7. 175 ohms, 340 ohms, 410 ohms, 5/3. Etc.,
Etc. -
OUTPUT TRANSFORMERS. For Ulira Twin, 1§/9. Philips
290 U., 12/9. Ecc., Etc.
ELSTONE TRANSFORMER RANGE. CRT Isolation, Mains
Primary, 2 v., 4 v., 6.3 v, 10.8 v,, 13.3 v, optional 20 per cent.
boost, 22/-. State CRT voltage required. Etc., Etc. :
Minimum Postage 6d.

M. FOY
6, Wykebeck Gardens, Leeds, 9.

X R v X v X s X v Yt Y e KR

SPARKS’ DATA SHEETS presents

7 P ”»”
!} The “TYANA THE «33i
Standard Soldering Iron The advance of Radio Technique will A.C. SHORT WAVE
i offer u!‘mmlted Oppf”'fum?,fs of hégh 4-VALYE T.R.F. RX.
L) pay and secure posts for ose Radio m " ;
¥ prs . i M Engineers who have had the foresight Cabh’;des‘ce"u}:’gic&t E}e%enseé'latclgx‘lﬁgnsu{es
to  become technically gualified. amazing Sens: ygan @ ¥ pius
. . 3 = i i i 1007, Stability. 10 to 220 M. Switched Coils.
© Adjustable B 44 How you can do this quickly and easily A o7 ¥
3 i %* in vour spare time is fully explained Separate Power Pack. Data Sheet (27" x 227)
¥ @ Weight approx. 4 oz. - in our unique handbook : showing every detail in simplified form.
‘ : ‘I:oeawg Time 3 min, c ' F;u |l }‘ d(elcltall 13 (a re é':tl v e(n |D|r Plus tull Instructions. etc. 3’6 Post Free.
2 att economy Con- % / Brit.LR.E., City suilds —
X sumption X* Exams.. and particulars of up-to-date
1 " ” i courses in Wireless  Enginecring. &6 N
‘ @ Standard '\6/7>9|tage Ranges. ! llmllllo 7 Svr\‘icing. ,‘Short Wave T }?\E D (,cao‘.xu ‘N.l."
" 3 Television, CImAl ete., oo otibd o B o N DG LBILES
X Teplacement Elements and Bits X We guarantee “NO PASS—NO F A New design offering New Thrills_and
always available. Prepare (Or to-morrow's opportunities Interests. 60 to 220 Metres covering Shlxg-
y A s .
o & e and futurz compefition by sending for to-Shore.  Aeronautical Bands. — 80/160
‘ UIPLOMA ' HEAUPHONES ' this very informative 1l44-page guide Amateurs., Trawlers and Int. Call and
¥ . b NOW —FREL and without obligation. Distress Bands. Etc.. Etc. Data Sheet.
X% hgghht:ev;hl % BRITISH INSTITUTE OF Etc. 33 P.P. o
R4 es15e- ENGINEERING TECHNOLOGY
! ance (4,000 ! (Dept. 242), COLLEGE HOUSL, \l,"HORHMdOND SCPA'RKS ®)
o3 ohms). Com- 395 29-31, Aright’s Lane. Kensington, \W.8 alley Road, Corfe Castle, Dorsat.
i rlete  with ‘
cord. ti/6 ve -
X = v » HAND BUILT
| tdoa or CRYSTAL seTs and aiotor | || AMAZING OPPORTUNITY ||| Fidlelian
b4 use with TAPE RECORDERS. W to install your own dali .
% s EC »* ITV 3 and 5 element Fidelia genuine
0 KENROY LIMITED | folded dipole array for | ||hand Eriltlneal
oft  or gutter boar i idelity
% 152/297 {ilg':ggl’N. ISHI"JGTON. % mounting. especially quuipment for
: N | frade, (0 our ot specl | || Ghose’” peopie
‘ Telephone :  Canonbury 4905-4663 manuract,uyrer T who desire
g1 X o1 X s X e 30 e Y e X I chtel . ;‘:‘:;O“:‘ne;(H/FM
ordering.
21 -& 32 6. Postage and 12 valves, £44.
Packiny 2-. 750 co- De-Luxe AM/FM

Jforrest

Transistor Transformers for
Quality Equipment

H. W. FORREST (vrznstormers) Ltd.

349, Has'ucks Green Road. Shirley,
Solibull, Warwicks. Tel.: SHirley 2483.

axial cable 8d. vd.
Also  BBC'ITA “Panor-
) ama’ room aerial. con-
verts your set to a transportable. 12'9,
Postage and packing 1/-.
Trade enquiries invited.

K.V.A. ELECTRONICS

159. Kent House Road, Beckenham,

Kent. SYD 2488

It valves, £34/10/0.
Imperial. high fidelity
amplifier and VHF
tuner, £34.

Full details willingly
but 6d. in stamps is appreciated.

ELECTRO ACOUSTIC DEVELOPMENTS

2. Amhurst Road, Telscombe Cliffs, Sussex-
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MANCHESTER 4

TERMS&.—Cash with order. Orders under
20/- add 9d. postage. Over 20.- add 1.3.
TRANSISTORS—Red Spot. 66 ; White

Spot, 15 - ; Repanco 3D Kit of Parts less

speaker, 67-: Plans, 9d.: Balanced

Armatute Barpieces, ideal transistor

speakers. only, 5i-.

22m TUBES VCR139A. 1: 6. alvcs
Fs50. 3.3: VRE5, 2i-: 9. . Neo

S(rewdlhe:s 110v. to 380\'
tor Car Radio 12 v. to 6 v.,
FV. RECTIFIERS 250 v, 300 Mes (14A116),

6 D\oppers

2/-.
CONVERTER TRANSFORMERS
Pumalv 230 v., Sccondary 250 v. 40 Mes.,
.3 v. 1.5 amps. 13/6.
CONTROL BOX with 2-21 volt dimmers
and on-oif switch, 2/9.
.Y, CIRCUITS & SERVICE DATA
hook covering Ferranti T1215, Ti415, G.E.C.
BT2147 C. 5144 C, 4541 C. Pye FVi, FVIC,
Regentoue T15 Mark 2. L, BH, ** B1912™
.. B & H. The whole lot, 3 10. post paid.
TR \\Sl'()l( MERS ENX V.1». Primary
-240 v. Secondary 350- 0&:0 v. 160 Mes
1,000 v. 10“\1r‘< 4v.3a,4v.3a,.2v.0-2v. 34,
with smeothing choke to match, 18/8.
RS FOR RECORD.
N, 3 watts output., 2 valves,

CHANG

brand new in makers’ cartons, with instruc-
tions,

A real hargain at 70/~

0 LAL ¢ ABLE, new stock from makers,
50 vds. drum. 25/-. Resistor colour code
chart simplest ever invented. 1'8.

ALL COMPONENTS for Repanco 3D Tran-
sistor et in stock, sold separately at list
prices. Immediate dell\ ery on all itemns.

| oz.. 2 oz. & 4 oz. REELS.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags. eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD. PAXOLIN TYPE COiL
FORMERS AND TUBES.

ALL DIAMETERS.

Latest Radio Publications.

SEND STAMP FOR LisTS.

SPECIAL OFFER
G.E.C., B.T.H. & WESTINGHOUSE
GERMANIUM
CRYSTAL DIODES!

Postage 3d.

|
|
|
|

I/ /= each.

Diagrams and three Crysta! Set Circuits |

Free with each diode. |

A large purchase of these fully

GUARANTEED  diodes from the!

manufacturers enables us to make thsl
attracuve offer

N pr— i

TCRYSTAL SET \

INCORPORATING THE SILICON !

CRYSTAL VALVE )

Adjustable Iron Cored Coil. {
RECEPTION GUARANTEED

Polished wood cabinet, 15/-, post |/6\

A REAL CRYSTAL SET, NOT A TOYI

|

|

I

t

POST RADIO SUPPLIES

33 Bourne Gardens, London,

EXPRESS ELECTRONICS | THE GI3EK THE
11 MEADWAY, WARLINGHAM, surpey SPOT SPOT
VALVES NEW, TESTED AND TERMS : i ,E RB Y TEL.
GUARANTEED C.w.0. 41361
1AC6 8 &6 6BR7 10°6 12AU7 6,9 ECC8]I 8 &NIB 76 Semd Extra for Carriage. ete, S\ EL fov Lists
1Ct 7 6 6BW6 76 12AX7 B/6ECC82 69NI9 76 UBING.,—38 O'D, §d. per [oot. 17.11d. 17, 1/1.1". 1 &
1C2 8'6 6BW7 8/- 12K7GT 8/~ ECCB3 B8 6PCCB4 /- D masts. 52/6. We stock nearly every part to makqdnv
1C3 9 _ 6CH6 7/~ 12K3GT 10/6 ECCB4 10/6 PCFBD 1076 an}at{(‘u_r a:rla[ .:'\nd we send lubing, ¢tc., to any part of the
1F} 8.6 6CI0 9/~ 12Q7GT BI- ECFBO 10/6 PCFR2 1076 | COURTIY. ARy size or quantity.
1F3 7:6 6DI I/6 35L6GT 8/6 ECF82 10/6PLBI é 5 “’-\\'l‘F‘(‘)l :1 ‘1“54“(? }\1“1) ( ”‘"’?\F \"l;_'\ now “Clclkf"%)
f I i ’ — N v, 1als eplacemen parh or your old v
:EBJ’ g/g (6’FDI7-Z 2/2 gggET g;f Egsg% 'g/_ E;%(I) lg//6 Pd{{th\(h'm Rddystune catalogue and price list (send large
L Jon re
1Pl /- 6FI5 9i- 5763 10/6 ECL8B3 016 us2 8/6
' | _ | REPANCO TRANSEVEN,—Booklets, 1 6. All components in
:;:? .7"/2 2|KS7GG ;{2‘81}9' g/z ES;A g//,_ B;g g;_ \t?’ck Su{:tableBtr?InSJSto . Yellow and green, 1Q:-. Yellow and
KIS e DA TeEra  sUca e | [COSoL Bl Both n printed seckts and et S
1T4 7/6 6L6G  10/6 | DF9% 8/6 EF80 8;6]UCH42 g;: diode. Post {ree. -
1S5 7/6 6Q7GT 9/~ DH76  B/-EF91 6/ UF4l TELETRON COMPANION POCKET TRANSISTOR. Booltlet
{Us 7/- 65A7 /- 'DH77 7/6 EF92 5/6jUL4l 8/6 | ga. Ferrite rods, 15/-. Ardente transformers, 10,- €a. Ca?)i(ngt:
3Q4 7/616SL7GT /6 DHI42 lg;b EL37 ;9}6‘UY4I 7/6 | chassis, speaker grill, 8'6, etc.. etc.
354 7/6 6SN7GT 8/-:DHI50 10/-EL38  20/-W76 8/~ ppgs0 KX 207, £83 valved. TX 65GNS less valves, V.F.0's and
25446 - y:\gxggT ;;: B&Z{ ;/,: E#zi' /’6\WI42 (5;;2 r‘ahhéahcd dlala[ £7/2.8. 3Geloso rikes, floor & fand Si} £ns. Fablo
! i stand, 4} gns. Ingerts, 30/-.
5Y4G  T/-'6X4  7/-1DK96  9/-EZ35  6/6|x\7  7/6 T TR € e 1 -
WAE e eXIGT GBIEASD  IiBErap  Silxip  gje | DICETISI MEAD & BREAST SIS, 165 in case 3 postase.
6ALS 6/9'757 8/6 EABCS0 sm EZ80 8/-1x 142 8/6 AIT7.—£30. SX28. £35 (both with manuals).
6AM6 5,_ 8D3 §/-1EBSI &/9 n | BLACK & DECKER.—!" drills, £5.19'8. 5" saw attachment
eAT6 1061 12AHB 10/6 EBCAI 10/KT33C 9/-X150 10/~ ¢3/41,6. Polishers, lathe. etc., ete. All by return. Please add
6BAG  7/6,12AT6 8/6 EBFBO  9/6 KT66  HH/-1Z77 6/— | carmage.
6BE6 8/-112AT7 8/6\ECC35 7/6 NI17 7/6:ZDI17 7/6  FRUVONX,—MK. 4. Deck, £27/6/-. Amplifier type C, £17/17-. In
stock. 10- carr. and ins.
MATCHED PAIRS | ASPDEX TAPE DECK KITS, £95.-, plus 5. carriego., New
KT6€ 27/6. 6V6G and GT 17/-, 6BW6 18/- per pair. ’,5"‘1’5’;‘93p{,’f§“§ffn slg?fzac%mgafr’}‘argéﬂg\r”};t £5/18-, less valves.
) SETS OF VALVES JASON FM, KFITS.—Arganaut. Tunable and switched models,
DK9I. DF91, DAF9I, DL92 or DL94 .. 27/6| 1 all in stock. Send 2,6 P.O. for booklct. Parts can be supphed
IRS, IT4, IS5, 354 or 3V4......... 2776 { | ;01"“““6- re. e will al
5 send us your requirements. We v
6K8, 6K7, 6Q7, 6V6, 5Z4G... 35/ re&aﬁ?g wbene:m po=sn?le Give us a ca!le:Ahgn“ﬁ’\jzoqvelgd 5‘:122215;{,‘
12K8, 12K7, 12Q7, 35L6, 35Z4.. 35/} | for The Spot. We are next to Lloyds Bank.
Postage and packing, 6d. Cver £1 post free. C.O.D. 2/6. NORMAN BIRKETT LTD., THE SPOT, DERBY
i
W. B. SUPPLIES || “correr wire IILYONS RADIO
MAIL ORDER DEPT. ENAMELLED, TINNED, LITZ.
AN STREET COTTON AND Sitk COVERED. LTD.
22 Sw RESISTANCE 'WIRES,

Dept. M.P., 3 GOLDHAWR ROAD,
SHEPHERDS BUSH, LONDON, W.12

‘clephone: SHEpherds Bush 1729

BATTERY CILARGER COMPONENTS,
Full wave, bridge type, Selenium Reclifier
for charging up to 12v. at 4A. PRICE 16/6.
post 16, Charger Transformer : Pri.
200,250v. 50 cps. and Sec. tapped 3.5v., 9v.!
and 17v. for use with above rectifier for
providing an output of 2v., &v. or 12v. at 4A.
Price 17'6. post 1.6,

SPECIAL PRICE both items together, 32/6,
post 2/6,

Q500 MICRO-AMMETERS. Mic. type
24ins. dia. New batch just received enables
us to re-ofler these fine meters for ONLY
17:6, post 1.6,

INDICATOR UNTTS TYPE 233. Contain
stacks ot useiul components and cathode
ray tube type VCRY7 and 11 valves (2-VR92,
3-VR54, 1-VR116. 2-VRE65, 3-VRI1),
but good condition.

or less valves but with C.R.T. PRICE ONLY
| 30/-. carriage 8'6.

| MINIATURE  POTENTIOME ll'l('s.

|Approx {in. dia. spindle x }in, dia. }in
long. Values :—S§, 500, 1K, 10}\
200K ohms, Sample 2,6. '3for 6-. 6 for

©:-, 12 for 15'- post iree

L.T. TRANSFORMERS,
makers and experimenters.
200/250 v. 50 cps. Secondaxy 30v. at 2A.
tapped at 3, 4. 5, 6, 8, 9, 10, 12. 15, 18, 20 and
24y, Brand new and guarantced. All con-

For_ model

Primary

nections clcarly marked. PRICE 21,-,
i Post 18
THROAT MICROPIIONES. Amelican

made, carbon type with neck nd. As
new in makei’s cartons. PRICE 2/9 post i/-

Wwww americanradiohistorv com
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Itsed Wien Bridge

s
high-fidelity equipment.

LTD..
clephone @

INSTRUMEN

AUDIO OSCILLATOR UNIT TYPE 2

This instrument is a Thermistor stabi-

a very pure sine wave from 20 c.p.s. to
29 KCS.. in three ranges. High accuracy
of calibration and constancy of output voltage are features mak-
ing this an exceptionallv useful instrument lor the testing of
send stamp for {ull details.

PRICE £7.10.0 plus 5- P. & P.
819,

No. 19, Mk, 2 w1
and Intercomm. Am
8 Mc 5..and 235 Mc
" Amp. meter.

600 Ohme line

2:~ ﬂtged to the model
mam
241,
VIBRATOR
100 m amps..
OZ1 and vibrator.

mstnﬁ(uon ‘nooklet and circuit.
Tested.

Cnmple e with leads and rexine case.

\ IS, 3 Ohms, 64in. diam.

Complete with volume contml
Brand new. 27 6. posL 3

TUNING DRIVES., Modexnhe your Rllaa with this latest drive
12°8.

December, 1957

Best Buy at Britain’s

S. Two Transmitter Receivers
. For voire or Morse. Tunes 2 to
xed 1req Complete with 15 valves, 500 micro-

Made in U.S.A.
\El.elr:d S.A.E. for [ull detal

S, 50 Ke's to 30 Mc's.

5 full details.
RS, 0-25 and 0-250 v. D.C. 2jin. diameter
Brand new. 12/6.

In grey wrinkled <teel cabinet
and transformer {or

*N.”" Complete. Easily fitted.

TOR PACKS, Input 6 v. D.C. Output approx. 100 v. at 20
D.C. fully smoothed and R.F.
Fitted with Mallory 629C Vibrator.
R PACKS,
fully smoothed and R.F.
Brand new. 25 -.

filtered. Size 6lin. x 5in. x
BRAND NEW. 12 8.
D.C. Output 230 v.

Input 6 v. D.C.
filtered. Complete with

RCA OUTPUT

TRANSFE ()I{ MERS,
Sec. 600 ohms, tapped at 15. 7.5 and 5 ohms.
for negative feedback,
of RCA amplifier supplied FREE. Brand new. 27.6.

Pri. push-pull GL6's.
Tertiary winding

Potted.

Handles 20 watts.

5-0-275 v, 100

high. Upright Mtg.
\I AINS DDMMERS.
post 1 8.

l:?W 15/

t«v0o operators.
In polished oak case.
valves. leads. 2 keys.,
but less batteries and
19 8. plus 76 ag
AVO MINO
CAR AMM

oscillator providing

HIGIT ROAD,
LEYonstone 6851,

S TRANSE ()R MERS,
mA. :63v

Shop hours 9-6 p.m. (9-1 p.m. Thursday).

Input 200 to 250 v. 50 c's.
Ta.: 5v.3a (Govt, ratings).

Outputs
4x 17 x4in.

Brand new. 32 6. postage 2'6.

300 ohms, 300 watts, 1 amp. BERCO. Brand

jature insulated. Igranic jack sockets. fitted
. 12 8. postage 1'6.
/T Mk. 3. Consists of

two valve oscillators (ARP12'5) ‘(one with pitch control). for one or
Has provision for creating

* Atmospherics.'”
in. x 10in. X 8in.. wt. 16 !bs. Complete with
ay terminal hoard, circult and instructions

‘phones. Ideal for Cadets, Scouts. etc. SNIP

eadphones for above. 10'8 pair.
R _CASIES, New, with strap, 7 6.
30-0-30 amps., 5 -

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
CHARLES BRITAIN
11 Upper Saint Martin’s Lane, London, W.C.2

(RADIO) LTD.

TEMble Bar 0545
Cpen All Day Saturddy

“PERMATIP”
AND
“ PERMABIT”
INSTRUMENTS
FOR
GREATER
SOLDERING
EFFICIENCY
[ ]

The soldering bit which maintains
its face indefinitely without atten-
tion. 25 models available for mains
or low voltage supply. Bit sizes 3/32
to 3/8 inch. Full details in booklet
S.P.10 from sole manufacturers :—

LIGHT .SOLDERING
DEVELOPMENTS LTD.,

106, GEORGE STREET, CROYDON,
URREY. Tel. CROydon 8589.

RADIO VALVE SUPPLY

GLAZEBURY NR. MANCHESTER
VALVES GUARANTEED
EF8)  7/6)ELIL 3 6| 12ATT 8-1zi G 6
ECLS0 9-|EF92 5-12SL7 iB3L 9-
EzB) 8/-|5Y8 7. &6 | ySI0 4-
EY5l 96574 7 s'o ac 8 8R a:
EF91 6/-112AU7 7 5|6Fh 1] 6,6CB 6 -
EF30 36 12AX7 8-6ViC 666Ct 6.

Postaze 64,

Morse Code operating
...as a PROFESSION

45 » of teaching Morse Code i~ proof
of the etficiency of the Candier system,
bcnd 3d. stamp for Payment Plans and Full
Details of all Courses.
CANDLER S FM CO. Dept. 51.0

ingdon Road, London, W .3,

52b
Can'dler System Co., Denter, Colvrado, U.S.A

TRANSISTOR SUPPLIES

TRANSISTORS, 1..F.. 7/6 . R F.. 1386 :
Mu]lald OCT1. ocT Mab(hed
pairs 0C72 £3. Dmd 3 llard. 5 -
Brimar, 7:6. MORCO Tit. ANSIN
Diode COll fort
3/-.  TIRANS
Interstage. 86 i
Push-Pull out,put 8 8
for transistor ci

8u 15 uF.
TRON ¢ ()\II’ \\lo\

50 wF, 1 86.

PARTYS, 87 -. All items at Manufacturers'

Prices,  FERRITI RO ASSEMRBLY

Long, medium wave and coupling coil for

MORC () CIRECLUIT. 13 8. LOUD-

SPEAKLER, sensitive P.M. 5in., 186 :
ﬁingle

Uutput transfolmel for same. 5'-.
[ DN moving coll—used as MINIA-
KER, 5-; Transformer to
Volume Control 5K, 23
itch. D.P., 586 :
: and 1 watt, 4d. |
: HR, 4000 oh , 1
Adapt,cx. high'low. 2 8.
4d plugs for same 3d.
9d. Carbon Power Hand
s and Plugs, 2-.
3(!. foot. 4! volt bhattery, 1 - .
‘8, 5- Rexine to cover same, 13. 28,
3'6. Knobs, 9d.. 1. 1'3. Chokes—Special
for Mow(’n Circuit. 3 -~ Aerial wire, 50(t..
4-: 6 -. Insulators, 8d. Multicore
solder, 2 6. Solon S. iron, 24 - (state voit-
age). Terms : C.W.0. postage extra. Excess
refunded. Send 6d. stamps tor transistor
circuits and list,

MOROO EXPERIMENTAL SUPPLIES |
Mnnr«;s iSheffield), L.tdo

200

P 8
8&10(!(\\\7]_[ .SIIIII‘II’I“,_,

www americanradiohistorv com

COLLARO AC.3 554
ALC miius 200 200
turnoer ¢ pick-u
timited quantivy ot £6.19.8,
CRYSTAL PICK-UPS fitted Acos ll 3
Pltre bightweight.,  Our price 37 8. plud 2 6 earr.
3-3PEED RECORD PLAYERS, Jitted with  Aens
turnaover HEESH pick-ups with 1win sapphice syl
rexine case w Tid, fitted claspm and handle. Wortiv
10 gn-. Qur price £7.15.8, plns 5 6 e

4-SPEED GRAM MOTORS. vonip)
Our Price 99 8, plus 5 &

Three-spesd. single plaver for
mGinish, plete with
Riric vy

Pick-up, Trimde.

REXINE COVERED CABINETS, «ingic p
sige. snitable <t non-aute nnil- incltuding b
Serpt o nag . A Motor huard uncitr Our price
48 8, plus 5% carringe.

PORTABLE RECORD PLAYER CABINETS to honse
Manarch, Collare or Garrard 120 € hangers, with
space Tor Mioplitier and Mpeaker.  Bevine finish in
attractive colours, fitted eatebes and humilea, Qur
ptice £3.5.0, pln< 3 6 carriaz,

Send statip ot conplete burgain lists,

RONALD WILSON & CO.

(DEPT, P.W.}, 12 BRIDGE STREET, WORCESTER

RADIO AND TELEVISION
COMPONENTS

All parts in stock for :
Viewmaster, Soundmaster, Teleking, ete,
Fasy Terms available.
2td. stamp (only) for Catalogue.

JAMES H. MARTIN & CO.

FINSTHIW A IWRY lll!lllGl:
LLY N, LANCS

Circuit |,

4

T
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PO IT AT HOME

It is so easy with the
RODING HOME CONSTRUCTOR’S HANDBOOK

our larest issue i heautifully printed with & iu't calour cover $
Packed with torhnicas aata, ~et bullding and seive fag hinus, tacts
and furmmtae, resistance volauy code, sol ne hints, descriptions.
] i i i sivers. tape recorder,

e wnits, communi nd 2 6 ninsbd. pust.&e )
: cas-ALH.C.”" FULL SIZE Construction sheets forany of these
units are avallable FREE with ordevs enabling ¢ven the beginner

to g rofeczional rosales jurst time ! This claim i~ vontirmed by
hundreds of genuine unsolicited testimonials veccived.

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE
TO NOVICE AND EXPERT ALIKE!

RODING LABORATORIES
Hurn Airport, Christchurch, Hants

TECHNICAL TRADING CO.

13 CHANNEL CONVERTERS., Famous make complete PCC84,
Peren. Beaut. Cabiner. AN instructions, all cotls, £3.15.0.
GERMANIUM XTAL BIODES. Guaranteed, 9d. ea.. 8 - doz.
OR100 ‘- B28) RECEIVERS, Overhauled, tested, £19.

TRANS'STORS ! RED SP(I!‘}]H&}O 800 k. 0s.) ... 7/_ |

GUARANT
. a5 q
‘;ll;p to 2.5 M e3)... 14/_

TRANSISTORS ! (!

POWER PACKS, 230 v. A.C., two separate outbuts, each 375, 530 or
$20 v.. W0 250 ma, double smoothed. Also 6.3 v. 5 a. Top guality,
Sealed rases, less valves, £6, with four 5U4C, £7. 12 v. 4amp. Bridge

Rects.. 96

‘\"g" VA AS ADVERTISED PREVIOUSEY AVAILABLE

EGH24G. ¢ TGT 59, EF50 2 6, EF01 7 -, etc.

FQR FL1L), VALVE LIST AND CLEARANCE BARCAIN DETALLS
SEND SAE FOR SPECIAL LIST.

Padfage 1-in €1 (10 in £1 speakers Trans.) Min. 6d. No C.0.1.
10.000 UTHER BARGAINS TO CALLERS AT —

350,352 FRATTON ROAD, PORTSMOUTH

WIRELESS 747

"THE HATFIELD BIAS
0SCILLATOR COIL

i~ oLill the only one tinctuding Push-Pull oscillators)

which is sold with a guarantee, backed by an

N.P.L. report, of less than 0.28 of 1 per cent.

distortion.””  Coit, with tull instructions, 106

post free. BIAS REJECTOR COILS, §,6. post
free or 15,6 the pair.

Sorry about the delay with the new Moick K9
decks, but these are now ay atlable at 21 gns. or,
with pre-amplitier built on. and ready to use
with your own Amplitier, 26 gns. Power Pack,
3 gns. extra.  The K9 deck has an uneqgualled
specification, including 3 speeds, 74, 3% and 11 ins.
per sec. 3 motors, fast forward and rewind,
“pause,” digital counter, adjustable azimuth,
fully automatic operation and utter reliability.

The VIKING TAPE RECORDER incorporates
all the above and is sold completc at 44 gns,
Send for details. Trade inquiries  welcomed.

USUAL HIRE PURCHASE & CREDIT TERMS
AVAILABLE.

HATFIELD RADIO
18 Stroud Green Rd., London N.4

@ PULLIN e

HIGH RESISTANCE

T gt By TEST METER
.l A.C./D.C.
T 10,000 ohms/volt
TR 21 RANGES
100  microamps o
A 1000 v

T Complete in die-cast
E@ ‘) case with test leads,
3 o i | clips & ':.rYOds
i | FUL
-, RANTEED
CASH PRICE or Deposit £2-10-0 & nine

£1 2_7_ further monthly payments

of £1-4-6.

i

Iuscrated brochure free on request

FRITH RAD1OCRAET LTD

69-71 CHURCH GATE  LEICESTER
& 28 HIGH ST NEWPOAT PAGNELL Bucke

GRAM-PAK AMPLIFIERS |

Complete £3.19.6 " 3"

This midg
into any re
for =~praker.
and ail modern oy stal
pimen~ions X 20 s 1§  DPressed steel

4.watt amplifier fitz neatly
rd player leavimg ample room
suttable with any speaker
G-speed PICK-ups.

plated Tetfert.  distortiontess
attality gua For 200-250 v, AL,

1vstal tie uover piokup, £1.14.6.

b elliptical peakers, 19, 6d.
BLR 3-speed plaver unit with dnove
plckup, £4. 12<. 6.

THE COMPLETE OUTFIT READY FOR
YOUR CABINET £9.10.0. post free.

€. stamp brings Jelails by retwrn,

ELECTRO-ACOUSTIC LABS.

ACADEMY STREET, INVERNESS

‘iFM and HI-F1 Components

!DENCO  F.M. TUNER circuies  Is, 6d°
RADIO CONST TR,
MULLARD AMPLIFIERS © 3s. 6d-
CG.E.C. 912 PLUS AMPLIFIER ,, 4s. 0d-
| G.E.C. F.M PLUS TUNER 2s. 6d.
' Separate price lists ovailable on
82, DARTFORD RD,,
J. T. FILMER }4gereoro,
0 Tel. Dartford 4057.

VYV Y Y VY YV YV VYV Y TYVYVYYYE

FM 2s. 0d- '

request to -

KENT.

A really small

RADIO
RECEIVER

This radio receiver, although small enough
to fit inside a matchbox, gives foud, clear
reception of the BBC Home, Light and Third
Programmes on the medium waveband,
about !80-550 metres. WNo catswhiskers,
valves or bacteries are regquired, and the
receiver works off a short indoor aerial in
most districts. Many unsolicited testimonials,
' POSTA AN
PRICE 9,- PACT(ISE 6d.DEXTRA

This offar applies onfy to Gt. Britin and
Northern treland.

'RADIO COMPONENT SERVICE,
No. |, SUMMER’S ROAD,
BRISTOL, 2.

ALAAALAAAAALALAMAALAALAANAM

www americanradiohistorv com

CABINETS &
HI-FI EQUIPMENT

We can supply any g
Cabinet to your i
ow

" Bureau”’
£16.16.0

This ever pobular walnut burcau cahinet
i~ veneered with the linest selected
walnut and beautifully polished in a
medium shade. Designed to accommao-
date any tyvpe of Automatic Record
Changer, Tape Deck, Amplitier, chassis,
ete, and o ¥ive gunerous storage
compartments.

\We can also supply and fip this or any
cabinet with the latest Hi-Fi amplitlers,
tuners,  transcription  units, record
changers, sprakers. etr.

Send jor compienensive illustrated cala-
maue of cabinets, vutochangers, speukers,
ele., wll arailuble on edsy H.P. terms,

LEWIS RADIO COMPANY

120 (PW9) Green Lanes, Paimers Green
London N13 Te/ : BOWes Park 1155.8
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TRANSISTORWISE

‘“ RECO ’ ONE -
TRANSISTOR KIT

A low cost beginner's radio. Kit
includes all parts, (ransistcr, i
diode, and super sensitive Bell- i
Phone for private listening, neat

plastic case and |.5 v. battery for

months of dependable listening.

Only 29/6.

‘“RECO " TRANSISTOR 3
PORTABLE ; receives home
and continental stations,
Ferrite rod aerial, Attractive |
plastic case, balanced armature
output unit and all parts.
55/- inc. battery.

‘ RECO ” PORTABLE
TRANSISTOR 3
Similar specification to the
*" Reco ' 3, but uses high
gain frame aerial mounted
on metal chassis. Has
variable gain  contral.
65/- buys all parts, case,

and battery.

All parts sold separately.
I - each,

Wiring circuit parts price list
P.O. only.

Please ncte NEW address.

RADIO EXCHANGE CO.

(Dept. PW)
27 HARPER STREET, BEDFORD

BRAND NEW AMERICAN TEST KITS, each kit comprising
the following units :

Absorption Frequency Meter BC-908. 150-235 mo/s, indi-
vidually calibrated-—contains 1 valve 1S5.
Test Oseillator 1-196. 150-235 mc/s—contains 1 valve 957,
Regc (-nc-{- BC-1086. 150-235 mc/s;—consists of 2 detoctors 957
and amplifier 1DBGT, gives sufficfent output for Headphones.
Range Calibrator B(C-949. Oscillator tunable trom 8 to
81 kc’s—cantains one each 6SL7GT and 6H6.
Indicator Unit BC-936. Diode Rectifter (957) for signals from
150 to me's with video output,

IPRICE of all five instruments unly £5 10. 0

Packing and carriage, £1.

All the above units are battery operated.

BRAND NEW A.C. MAINS POWER PACKS for 200 250 v.
Mains, fully suppressed : output 300 v, at 200 ma D.C. and
12 v. at 3 amps. A.C.

PRICE £3.0.0.

EDDYSTONE  COMMUNICATION RECEIVERS 358X,
40 ke/s. to 31 me s, fully te<t8d (,omplete vur,h set ob L(,n plug-

in coils .. 100
Packing and carriage .

PLUG-IN COILS FOR THE

AIN)\'IG Hl (l I\I I‘S all

ranges . . erch 17.
Set of Len coils in wooden any £6.10.0
Packing and carriage pe1 (()11 /

SIMPLE  TWO-DEC \l)] \VIII,AT\I()\II BRIDGES.
Range 0 to 200 ohms in one ohm stens with hulll -in (.alv‘l -
meter. 2.5-0-2.5 mA .10.0
Carriage . 7.6
METERS

21" Centre zero nlain scale 600 mlnoamps Galvanometers,

projection mounted, plug-in type cach 12 6

2" round flush mounted Mlllzammetez 01 enclored 1n a

rectangular steel hox 2t* square, with oft. Iead terminated

with a 2-pin socket . each 20 -

2. round projection mounted Ml!lmmmctm 0-500 mA.
]

2!" round nush mounted M.I. Voltmeters 0- 300\ mLh bu]lt
in matchod resistance

HEADSETS, CLR, CHR, DLR, HS30 lIbJ3 0s43 hom 6/- Pacll
CARBON ILAND MIC l{()l’ll(l\lh (noswitchy each 56

Z & | AERO SERVICES LTD

14 South Wharf Road, Paddington, London W.2
Tel, AMBassador 01512 “Grums: ZAERG W2 LONDON

{MAIL ORDER & TRADE ONLY) ‘

WIRING
ACCESSORIES

Return of Post Service. Lowest possinle
prices consistent with high quality. Moncy
back guarantee.

PYCCabie Frat Twin Twin with E. 3Corce

1,044 £2.81  £.2.0 £.9. 3
1,026 £3.4.8 £3.14. 4 £4.13. 0
3.030 £4.7.6 24.17. 6 £6. 6. 7
702 £5.9.3 £6.16.11 £3. 2.11
TRS CABLY
1.041 £2.13.5 3. 6. 8 £3.15. 4
.02 £3.93 £4.2.1 £5.3. 5
3036 £4.10.1  £5. G. 1 £6.15. 0
7020 £5.11.:  £6.18.10 £8. 4, 0

L rices per 160 vds. Al sizes stocked. Sup-
plied in 253, 50, 75 or 100 yd. lengths. 7.029
and above cut to length—no cutting charzge.
Full range of accessorics available. Send
ior complete lists,

F. HUNT & CO.

STEPCOTE HILL, EXETER
Phone : Exeter 56681

RES/CAD. BRIDGE . 35/: |

Checks all  types of resxstors and
condansers.
Easy to Build Up Easy to Use

READY CALISRATED
Stamp for details of this and other kjts.
RADIO MAIL (Dept. R)
Raleigh Mews, Raleizh Street, Nottingham

|

: Radio.

VALVE S—GUUIOHIEEG

EAS  2'-U22 8 - 6BHS  §5'- ‘6U7
EBC33 76 U24 116 ()B\Vb 6 6/6V6 ,§f—
£CC33 86 UUG 10 - 6C5 8 -6x5 7 [}
EF36 56'VR6 36 sn 7-7D8 7
EF37 76 VRESA 366F1 11 -8D2 4 6
EF39 56 VI20 3'66F12 8'-8D3
EF50 5-VUIll 26 ep 13 11/6,9D2 5’,-
EFS1  8-W77  5-68J5 6-9D6 i
EL32  5-0Z4 5 - GK7CG  4'6/12BA6 7'6
PCC84 U5 664x7M 58 12BEG 6-
11-3D6 46 ga7 g.12BHT 78
PY3l 904D 3-Y <1zJ7 886
PY8L 10-6AKe 76 OSNIGT ono o
SP4l 4BALE  7- SISE =
SP6L  6-6AM6 §-6U5 7618D2 6
T4l 866B8 6 -6USUN) 15005 86
TT1l 3 6GBES 7 - 76506 86

Postaize 8d. per valve. (Alsoall comne
TV Tubes, Perfeet Condition ceatble
MW22 16, ’VIWZ2 18, £4.0.0 ecach.
Transisior Components,

TELEKIT SUPPLY

Also all

104 HMigsh Strect. Beckenham, Kent,
Phone . BEC 3720
TR 1 R T e |

High sensitivity Miniature
moving coil

LOUDSPEAKER

As used in the Perdio Pocket Transistor
Diameter 2] in. Depth 13/16in.
Impedznce 3 ohms. Price, including tax.
post and packing, 27/6. Cash with order.

NEW! NEW! NEW!

THE “WAVEMASTER” -
TRANSISTORISED SUPERHET
PORTABLE

ULTRA-MODERN  DISIGN
INCORPORATING Highly Efficient Frequeney

Changer
Double Tuned I.LF. T, 170 K¢
AMATCHED *“ PERMACO ™ (()ILb FOR

HIGHEST STAGE GAIN.

Trangistor Detection and A.V.C.
Built-in Ferrite Aerial M/, Wave.
7in. x 4in. Hi-Flux Elliptical Speaket.
egative Feedback.
Push-Pull Output 250 Milliwatts.
Negligible Running Costs.

OPERATES ANYWHERE ANYTIME

A Receiver for the Home Constructor in
Advance of Present-day Design,
Items including Cabinct available.
11 Components sold separately.
Comprehensive Assembly Data and Com-
ponents List, 1/6,

OLYMPIC RADIO
COMPONENTS LTD.
224 Hornsey Rd., Holloway,

London, N.7.

All

For this and other miniature components |

apply :

Specialised Eiectrical Components, |

9-1i, Monmouth Street,

London, W.C.2.

www americanradiohistorv com

1-Finger Pianist

Bulld your own eclectropbi¢c keyboard
and play everything! Send tor tree
leafiet. Guitar, cello, flute and trumpet
are all easy. Write now., .

€ &S, 10 Duke St., Darlington,
Co. Durham

.
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
2/- each
1937 Crystal Receiver PW71*
The “ Junmior ™ Crystal
Set 00 PWwW94*
2/6 each
Dual - Wave  “ Crystal
Diode ” ... PW9s*

STRAIGHT SETS

Battery Operated
One-valve @ 2/6 each
The * Pytamid” One-

valver (HF Pen) .. Pwo93*
The Meaodern One-

valver R PW96*
Two-valve . 2/6 each
The Signetr Two (D &

LF) ... ... PWwW76*
3/6 each
Modern Two-valver (xwo

band recciver) PW93*

Three-valve : 2/6 each
Summit Three (H[— Pen,
D Pen) . PW37*

The ** Raplde Strm&ht
3 D, 2 LF (RC &

Trans)) Pw8g2*
F. J. Camm’s * Spme

Three (HF, Pen, D,

Tet) ... .. Pwsg7s
3/6 each
The All-dry Three PW97*
Four-valve : 2/6 each
Fury Four Super (SG

SG, D, Pen) ... PW34C*

Mains Operated

Two-valve : 2/6 each
Selectone  A.C. Radio-

gram Two (D, Pow) ... PWI19*
Three-valve : 4/- each
A.C. Band-Pass 3 PW99*
Four-valve : 2/6 each
A.C. Fury Four (SG SG,

D, Pen) . PW20*
A.C. Hall-Mark (HF

Pen, D, Push Pull) . PW45*

SUPERHETS

Battery Sets : 2/6 each
F. J. Camm’s 2-valve
Superhet .. PWwWS2*

Mains Opcrated 4/- each
*“ Coronet ' 4 ... PWI00*
AC/DC™ Caronet ” Four PWI01*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each

Simple S.W. One-valver PWER*
I'wvo-valve : 2/6 each
Midget Short-wave Two

(D), Pen) .. PW38A*

I'hrec-valve : 2/6 each
Experimenter’s Short-

wave Three (8SG, D,

Pow) ... .. PW30A*

The Prefect 3 (D 2 LF

(RC and Trans)) PWé63*
The Band-spread S.W.

Three (HF, Pen, D,

(Pen), Pen) ... ... Pwes*

PORTABLES

2/~ :
The * Mini-Four™ All-

dry (4-valve superhet) .

MISCELLANEOUS

2/6 each
S.W. Converter- Adapter

(1 valve) . ... PW48A*
The P.W. 3- speed Auto-

gram, ... .. (2sheets), 8/-*

The DW. Monophomc
Electronic Organ (2 sheets), 8/-

TELEVISION

The ** Argus *’ (6in. C.R. Tube), 3/-*
The ** Super-Visor " (3 sheets), 8/-*
The ** Simplex ** 3/6*
The P.T. Band III Converter 1/6*

All the following blueprints, as well as
the PRACTICAL WIRELESS numbers
below 94 are pre-war designs, kept in
circulation for those amuteurs who wish
to utilise old components which thew
may have in their spares box. The
majority of the components for these
receivers are mno longer stocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated

One-valve : 2/6
B.B.C. Special One-

valver ... AW387*
Mains Operated
Two-valve : 2/6 each
Consoelectric Two (D
Pen). A.C. . . AW403

SPECIAL NOTE

’I‘HESE blueprints are drawn full

size. * The issues containing
descriptions of these sets are now vut
of print, but an asterisk denotes
that constructional details are avatl-
able, free with the blueprint,

The index letters which precede the
Blueprint Numberindicate the period -
ical in which the description appears
Thus P.W. refers to PRACTICAL
WIRELESS, AW, to Amateur Wireless,
W.M. to Wireless Mugazine.

Send (preferably) a postal order to
cover the cost of ihe Blueprint
(stamps over td. unacceptable) tu
PRACTICAL WIRELESS, Bluepriul
Dept., George Newnes, Ltd., Tower
House, Southampton Street, Strand.
Ww.C 2.

No of
Elueprine

SHORT-WAVE SETS
Battery Operated

One-valve : 2/6 each
S.W.  One-valver for

American AW429*
Two-valve : 2/6 each
Ultra-short B.lttery Two
(S8G, det Pen) . .. WM402*
Four-valve ; 3/6 each
A.W, Short Wave World-
bgalgr(HFl’en D, RC,
Trans) AW436*
Standard Four-valver
Short-waver  (8G, D,
LF,P) . WM383e

Mains Operated
Four-valve : 3/6

Standard Four-valve A.C.
Short-waver  (SG,

D,
RC, Trans) . WN391*

MISCELLANEOUS

Enthusiast’s Power Am-
plitier (10 Watts) (3/6) WNM387*
Listener’s  5-watt  A.C.
Amplifier (3/6) . WN392*

De Luxe Concert A.C.
Electrogram (2/6) . WM403»

lQquERY coUvroy |

This coupon is available until Dec. ézh.

I 1957, and must accompany all Queries |
sent in accord with the nouce on
our * Open to Discussion '’ page. l

l PRACTICAL WIRELESS, Dec. 1957. l

!

e e e e e e i e e i s B e

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House.
and printed in England by W. SPEAIGHT & SONS. Exmoor Street. London. W.10.
South Africa : CENT

GORDON & GOTCH (A/sia), LTD.
one year :

Inland 19s.. Abroad 17s. 6d. (Canada 16s.).
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RAL NEWS AGENCY, LTD.

Southampton Street, Strand, London. W C.2.
Sole Agents for Australia and New Zealund .
Subscription rate including postage. tor
Registered at the General Post Ottice for the Canadian Magazine Post.
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DO IT YOURSELF—IT'S SO

g

1d this exeeptionally

xlllve double triode
Uses unique assembly system
and can be built by anyone
without apy radio know-

ledea whatever in 45 minutes.
Handsome btack-crackle steel case with
lally made black and goid dial with
stasions printed. Size of radio only 6iin. x
Bin. x 3in. Covers all Medium and Long
waves—uses only one all-dry battery. H.T.
consumption only 1 to 1.5 mA. Uses personal
phone 1deal for Bedroom, Garden, Holiday,
ote, Many unsolicited testimonials.,
Nir. Norton of Oxted wrltes : Yesterday
cwen"l,, on the Medium waveband, T counted
22 sepa tons : ] am very pleased with
Ihcset .lhu'h is well wgrth memanev BUILD
THE “SKYROMA * NOW ! Total butid-
Ing cn!l—overythim. down te last put
nnd 'N'"—;ln, ostage. B}/C” A- )—I\:.:Ih
ull sel of clear mv -to-follow plans,
(Pu't?' sr))ld separately. Priced Parts Lists.

etc.. 146.

T udlo. \

PRACTICAL WIRELESS

BRAND NEW
CHANGERS

LIMITED QUANTITY ONLY ! In maker's
sealed cartons, Lls'. price £13.17.0. The
famous * Collaro ™ 4-speed autochange
unit, Model 456. Incorporates Studio ** O "*
| hlgh-ndelny turn-over crystal pick-up. the
new manuai and fully automatic contro!l on
{ all four speeds, Constant speed change
cyole on all records. Deslgned so that there
is a gentle lowering of the stack of the
records on to the step of the spindle to avoid
damage and wear 1o the centre holes of
| records. Size only 12in. x 13n., clearance
required above base-board only 5ln clear-
nce below only 21in.  RUSH YOUR
(ml)ru NOW ! ONI.Y £9.8.6. plus 4/6
Post and Packing.

December, 1957

EASY !

THIS

POCKET
RADIO

FOR ONLY

s

AT LAST ! In response to many requests
we now present the DOUBLE TRIODE
*SKYPOCKET,” a beautifully designed
precision POCKET RADIO. No radio
knowledge needed |—EVERY SINGLE
PART TESTED BEFORE DESPATCH ;

Our simple, pietorial plans take you ﬁlvn-
by-step. This set has a remarkable sensi-
tivity due to painstaking design. Covers ail
medium waves 200 to 550 Metres. Size only

| 5¥n. x 3In. x 2in. In Strong, Transparent

case with panel, cover and ivorine dial, A
really personal-phone, pocket-radio, W ITH
DETACHABLE ROD AERIAL. Sell-
contained all-dry battery operation. Aver-
age bullding time 1 hour. Totai Building
Cost—including Case, Douhle Triode
Vaives, e1e, in fact, everything down to
the Inst nut and holt-—ONLY :ms. with
Plnns tage, etc., 2/-. C.0.D. 1/6 extra.
Parts eold :epamtely Priced Parts List,
etc.. 1/6.) Demana |s certuln 16 be¢ heavy
—30 SEND TO-DAY

Build This TRANSlSTOR POCKET SET For Only 47/6!

WE'VE
4

{’*a

== ‘g;f/

12

Food

order, 78, 45, 33¢ and 16 r.p.m.

AGAIN !
design department in
response to a great
many n..iu st,s have
des gned

PIXIE  Vest-Pocket
T RANSISTOR
RADIO which gives a

lee only 4itn. x 3iin.

under 7 ozs. I—yet it
TWO-STAGE

s =& 3
ONLY £8- I 2-6 recelver covering all
medium waves, working entirely off a tiny

DONE
l

* SKY-

performance.

the weight

RUSH YOUR ORDER TO-DAY !

‘" pen-light '
battery, which costs 6d.—fits inside the case—and lasts many

FEW ONLY

BRAND NEW-_NOT|p2ey, Wi
5 ’ prersonal phone and has push-button LUMINOUS

SURPLUS: =~ In  maker's | OnOf Switch.  Every part tested before dewpateh I SPECIAL AT 95 {]
7°€donarzh e st Mlnetord: STEP-BY-STEP PLANS for ABSOLUTE IlEGlNNEI!S. Total e

) Tan Iet.epewit. h- | building cost including ease, transistors. etc.—everything
o R rar ™ gd down to the tast nut and holt—ONLY 47/8 with plans. Postage

’r‘ee H 37—1.  Capaclty of C.0. 1/6 extra. (Parts sold separately. Prlced parts | NEW in maker's sealed
10 "Records, plays izin.. 10, %}i"m‘;"%“ Ug.y As the building cost 1s absolutely * Tom | cartons '—limited quantity of
R gt increase later) DEMAND WILL RE VERY HBAVY— the = fawioHs _omdtdiNeaNor!

piayer units,exceptionally easy

For A.C. mains 100 to 250 volts.
Exclusive * magdisk "’
selector gives quickest and
uJetesr. change ever. Wwith
full Instructions and fixing

plans. Limited Quantity ut
£8. 12 6 plus 4/6. Post, Packing,
etc. PAY MORE ! SEND
!\O\V \VlllLl: STOC I\S LAST !
—modernise
your radiogram
& and increase ts

value.

BUILD
THIS

VERY SPECIAL OFFER WHILE STOCK OF
PARTS LAS

FOR
ONLY

TRANSISTOR  SET

TS 1—The *‘‘ Sky-Scout™ Pocket.

two-stage transistor set. size'only Jin. x 3iin. x 4iin
Covers all medium-waves and works entirely oﬂ tiny * pen-
light '* battery which costs 6d. and fits inside case.
tested before despatch. Can be built for 35/- plus 2/- post ai
packing. includine Case, Transistor, STEP-

FOR ABRSOLUTE IthIl\\LRS, nuts, bol

etc.

39/-

All part: i
Y-STEP I'LANS

C.0.
1/8 extra.) Parts sold separately, priced parts list, etc.,
VEIRY SIMPLE TO BUILD.

to fix, with lightweight pick-up.
incorporating ** Acos ' crystal
turnover head and separate
sapphire styl for Standard
and Long-Playlng. With full
instructions and fixing plans
Unbeatable price 95/-, plus
3/6 Post, Packing. etc. C.0.D.
2i-extra. RUSH YOUR
ORDER NO\V —BEFORE
IT'S TOO LAT

1/6.

C@[NJ

Orders receive prompt atlention. Chegues accepled. Cash an delive
Componeni suppliers to Schools, Universities, Government Research
stocked. CALLERS WELCOME. Shop Hours :

(@@) i) E&E@TR@NHCS

PRESTON STREET . BRIGHTO

ry LS e.rtra Please Drivlt name and address in block letters.

www americanradiohistorv com

nge of components

9a.m.to6 p.m. (1 p.m. Thursday) ﬂearet no Goods sent abroad.

BUILD #

P

B
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