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{ THE G.E.C. * nine-one-two PLUS’

March, 1957

This publication . contains step-by-step wiring

instructions for this high quality Amplifier

exceptional interest to the Home Constructor.

from your dealer or by

PRICE 4,- the G.E.C. Valve and
Electronics Dept.

The ** FM PLUS " Tuner is ideal for

use -with the ‘ nine-one-two PLUS’

constructional details and suggested

circuits for inter-station noise sup-

together with many additional features of
post — 5d. extra — from

4 THE *““FM PLUS"” TUNER

Amplifier and the publication gives

pression and a ** magic eye * tuning

indicator.
from your dealer or by
" 2,6 plosl —aédéexl\ial— froné
> the E.C. alve - an
LV Ives PRICE Flectronics Dept.
THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE KINGSWAY LONDON w.C2
CONSTRUCTORS build these at
e e HIGH-GAIN
DOWN-TO-EARTH PRICES REPANCO coiLs

PERSONAL ,
PORTABLE .
RADIO

Thus little set was designed to give you
a real personal portable radio that you
can enjoy anywhere without disturbing
others. Use it on caniping trips, in bed.
in your office, or just anywhere.

Send 2/- for layour. Wiring diagram and
Lomponents Price List.

1v SHORT-WAVE RADIO
30"

instructions

Covers 10-100 metres.

World-wide reception

Low drain valve,

* * * *

Picture diagram and
for beginners,

+ Assembling time | hr.

This | valve S.W. receiver can be built from our list of components |

for 30/-, including valve and | coil covering 20-40 metres. Provision
is made to increase ta 2 or 3 valves if required. All components

can be purchased separately and are colour-coded so that the

beginner can build this set quite easily.

Post and packing : Under 10/- add 9d.; under 40/- add 16 ;
over POST FREE.

Send 2/~ for specification, wiring diagram, layout and price list to :—
R.C.S. PRODUCTS (RADIO) LTD
11 OLIVER 'ROAD, LONDON, E.I7. Mait order only.

DUAL-RANGE MINIATURE CRYSTAL SET
COIL with circuit. Type DRXI. 2/6.
DUAL-RANGE COIL with Reaction.
mains, 2 battery and transistor circuits.
DRR2. 4/-. :
MATCHED PAIR DUAL-RANGE T.R.F.
COILS with Reaction. With battery, mains and
feeder -unit circuits. Type DRM3. 8/- pair,
PAIR DUAL-RANGE SUPERHET COILS
with mains and battery circuits. Type SH4. 8-
pair.
FERRITE ROD AERIAL. Long and Medium
v;a)ve. Complete with fixing brackets. Type FRI.
12/6.
MINIATURE LF. TRANSFORMERS. Pre-
aligned 465 kc/s. 13/16in. x 13/16in. x 1¥in. For
battery or mains receivers. Type MSE. 12/6 pair.
TRANSISTOR COMPONENTS
Dual Range Super Sensitive Ferrite Slab Aerial
Type F.S5.2. 13/6.
Combined Oscillator and Ist L.F. Transformer
(315 Ke.). Medium and preset Long Wave Type
O.T.1. i/6.
2nd I.F. Transformer (315 Kc.) Type T.T.2. 5/-.
3rd L.LF. Transformer 2335 Kc.) Type T.T.3. 5/-,
Push Pull Interstage Transformer Type T.T.4. 8/6.
Push. Pull Output Transformer Type T.T.5. 8/-.
(Trade Supplied.)) Post 3d. on all orders.

RADIO EXPERIMENTAL PRODUCTS LTD.

With 2
Type

33, Much Park St., Coventry Telephone : 62572
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~VALVES

GUARANTEED ALL

P W NS
//W\\ BEFORE DlESPATGH

0Z4 58 ECF§2 15/~
1A% 3,/5 ECHS5 11/8
JASGT 6/~ ECH 10/8
JAT 12:6 ECHSL 11/~
ice 9/ ECLS0 10/
ICET  9/8 o1
11!”:(&' 10/6

6 8

ILLM 3 /8

W 4/ 1001 )
Gz 1206
H30 5,
HI# 5§/~
HL13206 4/~
HAP401 5/~
HR214 4/8
KL .88
/8

P( ["80 11i-

PCR82 12/8

PCLSS 1278

PLA1 128
3

p 8
(J',,PL\B 6

ATP4 318
CBLI 128
DAFG 10/8
DFG 1078
DHTIM 10/-
DKOL 10/8 ?
DLoa 10/8 | U404 1176
HM70  8/8 | CAWA2 11/8
EABCSG TRt 98
100- 1 peay 100~
Tan 196 | UBCE2 11—
TCHI? 12/8
EBCHL 10 | TF4L 10, -
S0.117- | toar 11 -
8 g"g vre 98
GUAGT 38 | Jieogn 198 | UYL 30~
6U3 . 88 pocas 1206 | VR2L 219
6USE 88 | BCCHT 10/
6UTL sre “ECFS0 14'6

‘LF. TRANSFORMERS
Radiograft LF.8. "4 Keis
with comypression (rlmmere,

pair

solid construction, rent

qu.xhtv job,  Rize X
1.7/iGin. . 12—
As above. ]n(»l < 12/ -
Surplus Type, 465 Kv, 69
Minizture {['s—463 i 9/-
VIBRATORS each

4 Pin U.X. Types. Available

for 12 or f vults, hy Oak,
Madlory, Plessey. etc. Price 8/8

TELEDICTOR TRANSFORMERS
TYPE TES

Small Mains Transformer suitable for
Television Converters, ete.
Specification :

Primary : 230 v

Secimdars ;
Secanilary @

V., 40 mA.
160 v, 16 AL 15
SPEAKERS HI-FI W.B. STEN-
TORIAN HI-FI LDUBSPE%KERS

Tax
AP 510, 3in. Unit, 3 Retail plos
ohm speech coil, 2
watie 54/8 14/10
Bl Tait § or
.speech coil,
8w 53/8 15/5
HF 812, #in. Unit Com-,
bined speech eoil. 3
7.5 and 15 ohms
838 24/~
10nmf< 99/6 28/9
HF 1214,  1%in. i
25-14,000 (p: 15
watts e 1958 —

CDMMERCIAL ALPHA CONVERTOR

* ’I‘\meahle over P \J e Range.
Y Single Wneh €Chanuel Changing.
“* 4-Valve Circuit.

+ Hammer-Tone Bronze Tinish.
NOTE THE PR £6.15.0.
Fully Guarantemt uminst  Faulty

Waorkmanshin or Materlals
than valves) for 12 Monthe,

(uther

TELEVISION
AERIAL ACCESSORIES
Ligt Price each
Belling Lee LT54P Co-axiul Plug 1/3
Bellmz Lee L7545 Co-axh

The abcve types are denurued to
accept ev-axial cables of outsule
diameters from O716in.  serai-ai
spaced te f/32in. salid, thus providing
for 50 ¢hmte &0 ohin impedance
feeders.  Contaln - fewer parte and
are easier to lo than auny other
good gnatity co-avial -plugs. -

RIGHT ANGLE PLUGS each
L614 SLnVle Fatry  Co-axial
|| 4
Ll‘n] 5 Dﬁuble Entry Co-axinl

Be!lmz Lt-e Lﬂl»‘. Lioe (‘uup‘l;\g‘! 111’9
WESTINGHOUSE RECIIFIERS

ea\h

15RC. 1-1-16-1
18R.A. 1 31

1

1
14A.97
14A.000
14A.124
148.130
LWT .
WXG

HENLEY-SOLON

ELECTRIC SOLDERING IRON
INSTRUMENT MODELS
25 "watta

Weight 2} oz, (excluding flex).

Tength bin,
Now awvaitable in a wide range of
voliages ax under :

Irons Voltagz List No, Price

12 614 267~
23 walt 24 619 88/~
Instrament &0

Model fitted 1(I(|!Ii1)
with straight 120/ 50
bit N0,

45
65

Watt T)'pe

Wat: 't Pen( I Bnt

MAINS TRANSFORMERS

The Tuait uses B.V.A. alves,
(.uar,n,n\eed for 90 J)'
Mr1
Privary :
SBecoundar, i}
at 4 v.. each...
MT2

200 N

anp. taps at 3 v., 4 v,

3-way Mounting Type

6v.,8v., v, lov.

Neo. 105,

OSMOR SUPER %@ COLS
Self-yerecuing  iron  dust  cupped
corls with adiustable iron dust cores.
Cou ‘Waveband Stage Price
(Metred Tach
QA .;J. MWL 190-520 Aerlal 5/-
Tnyuks withQ0.5 H.F. §/-
QA.61 L.W. 5002000  Aerinl §/—
Tracks with Q0.6 ILF. 5/-

PUBLICATIONS ETC.

eacl

No. 154 T.M. Tyner Coxn-

struction ...
No. 155 Huw s

for T.V: (Band 1 and §) and

V. : . 28
Neo. 1 o

able Constyuction . 2/8
No. 100, A comjpurehenyive e

guide, Book No. . Bi-

No. 121, Au.mpveheusl

guide, Bovk N
‘Rali
No. 114,
Neo f2=,

and T
N 30,

No.

Beginuers . ...
No. 142 Madern - TV
culiry  aud  Clenem

Tinding Guide..
Hervicing  the

Reeeiver ...
(Dlease inviwle 44, 1

Loml peakers,” by (AL
Bri The why amd how of
oduction, s
i Amuylifier

good
Mollard
Millaad
duction
* Wear
Deck *

TWO HIGHLY. INFORMATIVE

PUBLICATIONS
The (430 nine-upe-two Plus, 4/a)

The FM plus Tuner for the nine-one-
1w, 2:6.

SCOTCH BOY TYPE 111 STANDARD
RECORDING TAPE each
plistie spoul
per reel 81/~
plastic gpool
per reel 857 -
.. 38

(UL 0!1 in,

ou Tin.

T.2004t.

S|pare spooly

71, didieter 443
CONDENSER TYPE VU.101/8.5.
Cat, Mo, 5005

Chusss Momnting Cang Coudenser
Wwith split-stators, ceramic

(.uhnmm »mm dm
l

P VR1lG

4-

VR4
3 V1136

8-

* QP61 8/ | VU306
VRUSA (MU 12/14)
(RP41) 3/~ 89
VREG VU6
3/9

(BTG50 4/-
VRO
RYLVANIA

Waterhouge Gin. Unit...
Plessey
K. & A. ¥in Unit
Plessey  12in,

LOUD SPEAKERS

All P.M. Types less Transformer

each
178
. 186
19’8
35‘4A

Coodmans
Coodn

Gl Uit

v

Gaoodinang or Tectronn 8un. with Qutput Transformer 218

Lectroun Bin. Uni

each

VRO

(EA30) 1/
VRIO.‘)]JOG’B
SAME DAY SERVICE.

LE

// 5/6 VINCES CHAMBERS
VICTORIA SQUARE

Our 1957 44 page catalogue is now available.
Please send /-

in stamps.

EDS I

TERMS : Cash with order or

C.0O.D. Postage and Packing
charges extra, as follows:
Ovrders value 108/~ add /-3

20/- .add 1/6 ;" 40/~ add 2/-; £S
add 3/« unless otherwise stated,

Minimum 0.D. fee and
postage 3/-. All single valves
postage 6d.

MAIL ORDER ONLY
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RECORD PLAYERS
Garrard RCI20/H. 3-spd. auto and
manual, changar {List £12/15/-), £7/19/6.
Post. 3/6. -

COLLARO 4564 4.spd. single player
with- Stidjo O or P cartridge. £9.7.0.
B.S.R. TU8. 3-spd. single player,
Post 3/ )

_ "PIGK-UP BARGAINS
DECCA with to. crystal head HI/G, |.p
and sr_aqdard, brown; 32/6. Post 2/6.

Dit\:o/ .S.R., cream finish, 35/-. Post 2/6:
BS. R, 3-spd. HGP. , with crystal head
and stylus 37/6 Post 2/6 8

BRAND ‘NEW ‘AND PERFECT
16" METAL CONE C..R. TUBES

92/6. -

~ able,”

LASKY’S BATTERY PORTABLE
FOR HOME CONSTRUCTION
ON PRINTED CIRCUIT

GAN BE l

BU!I.T FOR |

;7 aﬂsi

Carr. &
- Packing
3i6 extra.

COMPLETE . PARCEL conrains printed
circuit, all components .-valves, case,
diagram, and all” instructions. for bunldlng
this latest design 4-valve.superhet port-

med. and long ~waves. S
All  components .available separately.

CIRCUIT DIAGRAM, data, ‘instrideions,

-and shopping ‘list, l/6 post. free,

POWER" UNIT ‘for. nbove alse cuitable”

370 HARROW ROAD, FADDINGTON Ww.9.

Brief Specification : 6.3'v. htr., jon trap, for other battery portables. Complete
(4 kY. EH widé anglé 70 degrees, { Kit including printed’ circuit, 45/
standard 38" tm. “neck, duodecal base, 8 .
mag. ~ focus and’ deflecuon Length g : ..
l7||/16|n Circular shape. Guaranteed TRANSISTORS, SPECIAL OFFER.
by .us, for 3. mon;hs " List [.23/9/!0 lunction type suitable for use i local
LASKY S. £8 9 G Carr. & lnsur. station receivers, amplifiers, pre-ampli-
P!‘ICE . 228 extra fiers, etc. FEach, 16/-. Post free.
L ASI\‘ (HARROW RO \I)) 11D, R
47, TOTTENHAM COURT ROAD, W.I Telephane MUSeum 2605

LAD 4075 and CUN 1979.

- ~Open all doy SATURDAY. Halfday Thursday.
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.

A REALLY FIRST CLASS
F.M. TUNER

FOR HOME CONSTRUCTION ON A
PRINTED CiRCGUIT

--Note these star features —

% -High Sensitivity.

‘% All Brand New T.C.C. Condensers.

% Aerial Coil and R.F. Coupling Coil
Printed on circuit.

% 5 Valves & 2 Germanium Diodes.

By the use of a printed circuit the LF. -
and R.F. amphf‘ers are extremely stable
at maximum gain :md results are con-
sistent on all tuners.
.Valve line-up -—
R.F. Amplifier. Z719 or EF80.
Mixer and Osc., B719 or ECC85.
Ist I.E. amp., W7|9 or EF85.
2nd:L.F. amp. W719 or EF85.
2 Germanium Diodes GEX.34.
Driver Limiter, - Z719 or EF80.

CAN BE auu.'r

Full mstructmns, dsta and nlluscratlons,
2/6 post’ free.

All parts avanlable separately

BENTLEY ACOUSTIC CORPORATION LTD.

‘. EXPRESS SERVICE!!!
€.0.D. ORDERS RECEIVED BY 8.30 P.M. EITHER
EY LET']!ER PHONE, OR WIRE, DESPATCHED
SAME, AFTERNOON

THE VALVE SPECIAL‘!STS

38, CHALCOT RD.; LONDON, N.W.1

PRimrose 9090

U)«IQUE -OFFER

ANY
IN TRANSIT FOR EXTRA.
TIME IN CLAIMS AND WORRY!

PARCEL INSURED AGAINST DAMAGE
ONLY 8d. SAVES

u»\l—.“‘

.12, s‘r.zs

[ % S(‘x
sLD3
BL5G

5U4GT 14/6

9’6‘0/1@4 12 Bﬂ'”[{x
]2 812807

A5G 98
687 8/6
NVEG 7
GVBOGT 5
6X4 i 1275!‘7
BX3GT  6/611283G7
Terrag -of business :—Cash with onder or €.0.D.

only. Orders value £3 or more sent posi/packing
free. Orders below £3 please alil -8d. per valve.
C.0.D. orders :—Minimum fee; including post and
paeking, 3/~ We are open for persenal shoppers,
Mon.-Fri. 8 30+5.30. Rate. 8.30-1 p.m.

DEYL

NFYG
{6 | DHGS
it DHTG
DH77
DESL
DK92 i/
6] DK96 5
5| DL2 LR
DL33 /8| KF 6=
DL82 761 EF4 116
DL+ 8/6| EF41 9:8
61 DLI8 98| EF42  12/6
DLALO 10/8| EF50(4) -
TETLE 2= BFS0(E) 5i-
BEAH 2/- | EF34 5-
EAT7G 98| EF73 106
gani EABCBO 78| E¥
ACGPEN 8/6 h-\l"ul’ 106
AC/HL g

DD 15
AC/PA 8-
APy kel
ATP4 3.6

Ausl 126

-9j-

GZ3L 14-NTT 8 Q815013
H30 5. N142 10/ 10/6| U
Hed  12/6| 10,.'81“12 10,8 U
HK90 10/~ | 11/-}3D6 7%
HL:  3j- 9/618PAT)  B/6| V.
HL13C. 7/8 g & 5 (¥
HL?3 1078 | 8pas 6
HLIL 776 N709 6 | VP2
HIAIDD.  10Cs 6| Ve
26,0D3 9l "6 VP14C
pil 3l -] ve2s
PABCSO
15/
POCSS 81
| POOSs 1206
PCFRY 7.
KL33 PCFS2 11,6
T PCL82 14.6
POLSA 1278
PEXN25 6/

PEN4ODTD

PEN 46

25,-
/8
114

/
XFWi6 6/6
78] XFYI2 .8/

10/8. 12/6) XH(1.5) 4/-
56 7/6| XNG(1.5) 4/-
56 12'8) Yu3
616 8,6| V65 | 10/6
12/8 12,6 1018|263 8-
3/6 7 86 20-
10/8 58 104~ 9/-
51- 716 m,l- 12/
6 6/6/QP22B 12/8{UF4l - 8/ _ Biw
5 1};‘; ¢ MSB 15/~ QP25 6/ e' ULH 101- 1%/3
AR 7 2 hs
?QME 12//('; {));}(li?i‘)x %//‘3 (}L’i) e All valves pew, Loxed, tax paid, aud rableei. te
76 7/~ DF33° 11/ Q732 12/8 | wakers guaramtee. First grade goods only, ne
- — seeonds or rejeetn. AN onlers received by | fifst
WE CGAN SUPPLY ANY VALVE NOT' LISTED. pest despatebed rame day. 3.A.K. fer iree complite
S,A.E. .OR PHONE ‘FOR QUOTATION. lis{, with {erms of guarantes and conditiens of gl o
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Television
Equipment

”6”. «« completely up-to-date methods of giving instruction in a
wide range of technical subjects spacially designed and arranged for
‘self-study at home under the skilled guidance of our teaching staff.

”f“'- ¢ sexperimental outfits and lesson manuszls are despatched
'on enrolment and remain the student’s property. A tutor is allotted to
each student for personal and individual tuition throughout the course,
1in the case of radio and teiavision, specially prepared components are
supplied which teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the complete
design and servicing of modern commercial radio and television
receivers.

if you are studying for an examination, wanting a2 new hobby or
interest, commencing a career in industry or running your owa full-
tirme or part-time business, these practical courses are ideal and may
be yours for moderate cost. Send off the coupon to-day for a free
Erochure and full details. There is no obligation whatsoever,

The only Home Study
College run by
a World-wide
industrial

organisation.

_EML
ctories
Hayes.

ES

! INSTITUT

iz of His Masteris Voice!

SUBJECTS
INGLUDE—
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - CHEMISTRY
PHOTGGRAPHY - ELEGTRICITY - WOGDWORK
ELECTRICAL WIRIXG - DRAUGHTQMANSHIP
ART, etc.

FILL 1N COUPON

I FOR
COURSES FROM m
i5/« PER MONTH EE
e e . PROSPECTUS:

JE.M.I. INSTITUTES Dept. 32, London, W.4

| NAME.. AGE ... |

l BLOCK '
ADDRESS + CAPS

| } PLEASE }

ll am interested in the following subject{s) with/without equipment!

lcul

) MAR. We shall nat worry you with personal visits l

Mmfcwu/a/r
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THE UNi-——-—TV

URS

FOR

30 - DOWN

B

P EHES

MULLARD AMPLIFIER * 510

A Quality Amplifier designed by
Muilard. Power output ceeds 10
watts. Fregquency respon almost
Rat from 10 Lo 20,000 C, P S, Far use
Fwith the Avos “HI G and orher good

ups. Made up and ready to work
s £127 10:« or £1/10/- down and: § pay-
menrsoiﬂ!m - plus 10~ cavridge and
insurance,

W.0. CIRCUIT DETAILS

B EEm;b‘imEﬁ%PEPEE%EE%EE&E%E%EE%QEE@%E%BW}E%E

Diagrams and other iuformation
extracted {rom official manuais. All
16 peyr copy, 12-ford &/-.

American Service -

Sheets . 109 .

A 1134 .78 receiver
BC.348 "F‘ receiver

BC CARGH

R - Rlllﬁ:‘A
.BC A-183

RA-IB -R88D

R-208 ANAPA-L
R-1155 8

R-112 6

R-1 32A HelduL R.T.18

RA1147 CAY-46-AA M-
R-1224A I{.ADAR

R-1082 A.8.8.-3

R-1358 Indicutor 62A
‘B.C:1206-A B, Indicator A.8.8.3
B455-A (or -B} Indicator 62
B-154-A (011 -B)* Indicator 61
B-453-A'(01 -B} R.F. unit 24
Transmitter Ti15¢ R.F. unit 28

- Fifty-eight walkie mF unit b

talkie &.F. unit 2

9

‘Wireless <eLNo.19
Demobbed valves

MINIATURE COMPONENTS
for transistor sets, deaf aids, stc.

Made by Fortiphone and other famous
; firms.

requency meter
B.C .

Intervalve sransformer, N22 10.-
Intervalve transformer, .. 10~
Pus}zloavull ‘input tmmtonnel

Push pull oucpur nanu(umm,

LA204. ... 156
}mrphone ’I‘ype L* ohm 18-
- Plastic eartip 2.9
Tinsel flex and Plug for earphone- 5 %

Slide switch ref. SW5
Pots with switch i m
Very small vesistors,
values .3

Very small condensers, prices itom Bd
Tinsel leads without plugs .
Deal aid cases with clip o1

many

{ npocket 26
Plastichoxwiﬂﬂidé{.x:;xl!in, 2:6

SERVICE DATA
100 sevvice ‘sheets, covering British
recelvers which have heen sold in hig
quantities and which every service
ongineer is wltimately bound to meet.
The tollowing makers & o
Aerodyne, Alby, Bush, G
ady, Felzu.nn
u Kolster

Ferranti.
Brandes,
acl, Marconi, Mujlard,

Lisser. McMich
Murphy. Philvo, Phllipx Pye. Ultra.
Undoubtedly & mine of information
mvaluable to- all whoa earn thelr
living fram radio sevvicing,
for the ruomplete lolder.

INSERT MICROPHONE

Ref.
fully made magnefic mike of little
over 1in. in diameter, Price 8.8, nos
free.,

%m%m&%mm%%mmm&sﬂmmmmm‘mae&ma‘ammm%%%mmﬁamm%mm%mwmmﬁawﬁmw
e

Price £1

NoO. Mie 253-A, a reslly beauti-{

R T S R B R R B

* Undoubtedly (he- most up-to-date Lelevisor

oy
bonte copstructor. You can build all o3 only
and the set when fulshed will be equal to a facuo
yade egquivalent. What other consrructor 1.V,
these Jeatures ¥

Made up units if requived,

All miniatuye valves,

. Metal rectifier.

No expensive transformers.

13-channel. elrguitry.
Multi-vibrator time beses
Ferruscabe, E.H.T. and seal v IIEN

34:88 Mc/S LF,

Suitable for any modern 12, 14 or 17in. tube.
Alodern contempolrary eabinets if required,
The-buildlng vost (less tube) ix only £31:10:0. vius 10~
carriage and insurance, All parts guarantesd 12

&*wﬁ.»w:gx@.* z

months. Full mmrm&lmu and, data, m'ma- 3:8.
FREE THIS MONTH
To all ** Practicul Wireless "' Readers who send

8, A E. we will present iree a copy of our hoollet:
MAKING AN ELECTRIC BLANEET

Weapn ouv heater cable around i
wipes 3«;\11' Joft to prevent o fre
B

M‘H‘h 7 pavk li vards, £1
Majous pack 21 yalds,

BON'T BE GAUGHT LIKE THIS

Aft parts to hilld & and
Lh(uge) which can he connecied

s tlat 7' battery and will enable the
2ar to be started instantly, ., Kiu
LEHNDY. 4 the follmwmg
‘Main

Lt

[RECICICIETCIY SO

A=l

lie
,SLud Ywiten
;Resistance Wike ...
Resistance Former
Malns onjof! Switch.
-5 'am. Moving Coil Mete
Constructional Data o
ay if hoaght all together pris
s 26 post and packing,

-

2
S

THIS MONTH’'S SNIP
Widget ceramic condensers

. lar wire ended.  2.000 pi.
douz, 500 pf. 46 per doz. 1
lead thraugh . ceram:

111 .| g 37 portabl dnz. Atl-post free. Special
The ORISPIAN with Tor LU lots,
- good
PO l R dlo follows

rtab ¢ a rod TRANSISTORS
donsumptiou ves, Red spot  re-
superhet cireait place: Mullard i
with A V.C. ready- QCTY, etc., 10 -
built and aligned Blue spot suit-
chassis if reguired able R, F.oup L.
beautiful two " tone i M B~
cabinet covered | [ 2 .
with I.C.I. rexine, j Mn]ldldOC”120-

and Tvgan. Guaran-
teed resulis on long
and medium waves
anywhere. Al parts,
including speaker
and  cabinet. - are
availlable separately
or if all ordered to-
wether the price is
£7:15.- complete,

S 30~ extra.
parts or avalable

post. and ins. 38, ready-built
Instruction hooklet iree with
, price 1.6.

S-VALVE SUPERHET

Yuurs for .only £1 duvm
size Approx. il .
4SS oI ponen 1C
mains operation. ~ Threc waves
{medium and two shovtsi. Complete
with five \alves, readyv to work.
New and unused. Cash price £5.19.6
or £1 down and & payments of £1
reary. and ins. 5.75.

separately

TELETRON COILS i

DALl one hincies
Feletron companents,

Custoners please npote
arry - coml STocks uf

i
DGl

A5

R S R T RO

Mullard OC7230 -

METER MOTORS
Theee

are ve

ng

‘other m,h‘ loads. All areig oo von-
dition, but not new,  having been
styipped from electric Ught meters.
Final speed of approx..l r. per houv,
Price §/6 each. Postand insurance2 -

MULTI-METER KiT

2113 suit-
able for
making =
nuliti-meter
6 neasu
vaolts,  milli- ¢
amps and
ohms., Kit
comtaining all
the ocxsential
reins anciud-
ing IOV

ool inater,

]lb)‘hhl'd S8
15~ . ylus - ut an

R BB R B PRV
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—Cost
over
£60 to
make —
will
give
years of
service
ver
little used
ments of £2.

Price £10 or 5 payr

Curr. & transit case 15/- ex. .
SENT FOR £1.10.0 DOWN

4-SPEED & 3-SPEED

GRAMOPHONE AUTO-CHANGER
Latest types by all famous makers are
invariably ln stock at_competitive
prices, Monaréh, Garrard,
etc. Latest models from £3/10/- or
deposit £1/10/- and 8 payments of £1,
plus 5/- carriage and insurance.

FLUORESCENT LIGHTS

“These are a complete jfluorescent
lighting fitting. Built-in hallast and
star ters—stove enamelled white and
réady to work. Ideal for the kitchen.
over the workbench and in similar
locations.
single 40. 416, 3in. long, uses o 40 |
watt tube. Price 3946 complete with
tube. Carrviage and Ins. 5/6.
- Twin 20. Uses 2 20-watt
tubes. Price 29/6 less tuhes.
and ins. 4/6.

standard
Carriage

CONNECTING WIRE

P.V.C. covéred in 100ft. coils—-2'9 a

coil or four coils different colours,

10/- post free.

12in. T.V. CABINET—I5/-

We are offering
these at not
much more than ;
the cost of the !

mi
storage cabinet, H.F, S
case, book case, etc., etc. Price 15,-, |
carriage 3/6. {

4 heavy gauge sheet.steel (galvanised)..

GREENHOUSE GONVEGTOR HEATER

Practical Convector heater 1 kW, 4ft. long; made from
Can be used for
any size house; up to three heaters can be controlled
by one thermostat. GUARANTEED FOR FIVE
YEARS,

Price £2/10/- or with thermostat £4/5/- carriage 5/-.
Soll heaters and other gardening devices available.

Send for Horticultural List.

T.V. Commercialising
Outfit

Do it yourself—it’s really quite easy.

You will manage It in an evening and
we guarantee

SUCCESSTUL RESULTS O3
MONEY BACK

Our parcel contains —ILT:4. Aeria’,
36ft. 1.T.A. Down Lead. 1.T.4. Converter.
1.7, BBC Interference Eliminator.
A special bargain price for all the above
items if bought together is £8/10/-
(Post and Insurance 4/6). Or £2/10~
down and 7 payments of £1. Instructions
ftee with parts or available separately.

CABINETS FOR ALL

The CONTINA

Another addition to
our rarge of cabinets.
This is of new revolu-
tionary design, styled
after-the best of con-
‘unental radlos. Ex-
-texnally it is iinished
in highly polished dark
walnut. veneer, with
panelling picked oud
in gold. Interior is of
same" very high stan-
darg, its veneer being
Hght: mahogany which contrasts nicely with the dark
walnut and generally gives a very pleasing.appear-
ance. The doors slide on metal ruhners and are fitted
with gold insert finger plates. A . really ‘excellent
cahinet for any home-—size 3ft. 14in. long, 1 ft. 3in
deep, 2ft. 1lin. high, including legs which are 10in.
from floor. Motor bna.rd 12tin. X 17in.. equipment aper-
ture 173 x 9%in. gives ample space for 8in. speaker.
Ample storage space for recordings. Price £19/19/-
carriage and insurance 20;/-.

BLACK HEAT ELEMENTS

Ideal to use as a heating unit for airing cuphoard,
clothes drier, bathroom towel cabinets, etc. Complete
in outer metal case, which is designed to keep at a
** non-burning '’ temperature. 5 year guarantee.
500 w. size approx. 24 x 4 x-4in., 30/-. 1,000 w. size approx.
48 x4 x41in., 50/-. Carr. and ins. 500 w. 3/6, 1,000 w. 5/-.

e

‘mains amplifier.

P e g S S 4 S W 5 14 S K R RS RV YRR
H UGE MINISTRY PURCHASE

R. II55—yours for £2 down

Frequency 75 kcfs to 18 Mo/s—10 ¢
valves—metal case--robust receiver !

|

19/6 AMPLIFIER

Construct a powerful three-valve
Ideal for dances,
parties, etc. Complete less chassis,
cabinet and speaker (available it
required). Data 1/6 (free with parts).

THERMOSTATS

Useful for the control of appliances
such as convectors, gluepats, vulcani-
sers, hot plates, etc. Adjustable to’
operate over the temperature range
50-550 deg. F. 1: amp., 3/6; 5 amp.,

86: 2 amp., QMB, 5/8; 15 amp.
QMB, 15/-.

LELECTRIC BLANKET WIRE

Waterproof P.V.C. covered, so
blanket washable. 18 ohms per
foot—1/6 per yard. 14 yards, ideal
for average blanket. £1 post free.

= SNIPERSCOPE %

A-
SENSITIVE LAVE]

1
LUORESCENT]
SCREEN

VIEWING WINDOW,
AN Uil
o

““ Cat’s eye ' used for seeinz'in the
dark. Will work burglar glarms;
counting ¢ircuits, smoke deteccm%
and the hundred and oné other
devices as will the simpler type of
photo cell. Price §/- each. Post and
4ins, 1;-. Data will be supplied with

cells 11' requested.

THE SKYSEARCHER

An all mains set for 19/

This is a 2-valve plus-metal rectifier
set useful ag an educational set for
beginners, also makes a fine second
set for the bedroom, workshop, etc.
All parts, less cabinet, chassis and
speaker, 19/6. Post & 1ns. 2/6. Data
free with parts oravailable separately
1/8.  3-valve battery version also
available at the same price,

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders should be addressed to E.P.E., LTD., Dept. 7, Sutton Road, Eastbourne.

Personal shoppers to one of these addresses please.

268, Leondon Road, 42-468, Windmilt Hill, 152-3,7 Fleet Street,
rovdon., Rudslip. Middx. } E.C.4. Finsbury

Phore  CRO. 6558 Phone : RUISLIP 5780 Phone : FLFet 2833
Half day, Wednesday. Half day, Wednesday. Half day, =Saturday. Hall day

29 Stroud Green Rd,,
Park, N.4.
Phone : ARChway 1049

249,
Road, Kilburn,

Thursday. MAIda Vale 4921,

Kitburn Xigh
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“ ndelity "'.MODEL.

INGS are obtainable.

HOM_E CONSTRUCTORS
YOU CAN BUILD THE £42”0

COMPLETE RECORDER for

(plus £1.0.0 carriage and insurance of
which 10/- vefunded ou return of Packing
Case).

TERMS ; Deposit £10.12.6and 9 monthly
payments of £3.17.11 or Deposit £21.5.1
and 12 monbhly paymemb of £1.19.5.
The BRENEL T% DECK and the
- fidelity "’ TAP A'V[PLIFIER. are
supplied tested fmd ready. for use, and
‘the actual assembly of the Recorder is
extremely simple involving only a few
connections for which a step-by-step
chart is supplied.

IF YOU HAVE, ,h()l RIOWN (‘—\Iil\l‘ T
WE WILL SU ), BRENEL
TAPE DECK th ﬂdellt ! TAPE
AMPLIFTER. ’\!‘\TCHLD P.M. SPEAKER
and 1,200 ft. reel PLASTIC TAPE,

ALF, FOR £36

{plus £1.0. 0 carriage and Insurance of
which 10:- refunded onreturn of Packing
Case).

TERMS ¢ Deposit £8.0.0 and 9@ monthly
payments of £3.6.0°or Deposit £18.0,0 and
12 month]\' _payments of £1.18.5.

NEW!}

A TAPE RECORDER WITH EVERYTHING
~~~~~~~ ~ EXCEPT A HIGH PRICE

BEFORE CHOOBING YOUR TAPE RECORDER YOU MUST HEAR THIS NEW
It HAS . The BRENELL 3 bpeedT:}l%e Deck and'a *

Tape Amplifier, based on a new design by the MULLAR.

we consider to be one of the best now available.

Fedolity

¢ fidelity "
HNICTANS and \vhmh
.+« Truly HIGH FIDELITY RECORD

PRICE OF COMPLETE RECORDER

Inctuding Moving Coil. Mike

and 1,200 ft. Reel of Tape £46 Io
Iplus £1.0.0 carriage and insurance of which
10 - refunded on return of Packing Case.)
TERMS: CREDIT SALE TERMS
Deposit £11.10.0 and 9 monthly payments
of £4.4.0. HIRE PURCHASE TERMS,
D{epoqt £23.0.0 and 12 monthly payments

MODEL HF/TR2 AMPLIFIER
Expressly designed to meet g ae

the mqmrements of enthusi-

igh~Fidelity repro-

ARD
TECHNICIANS, and only really high grade
components are incorporated, truly HIGH
FIDELITY recordings ave obtainable

If woie crnrnol cali und hear this recorder—

send 545 Joi Fulty  descrip feflet.

& High Quality Qutput Transformer by
Gilson,

® 3 bpeeuls 2%, T and 15in., TWIN

LACK,

& Pm lon provided for use as straight
A fler,

& Eticient Tone Contrel arrangsment.

& High grade Components throughout.

¢ Two posidon equaliser for 3% and Tiin.

& Monitor and Extension Speaker
Sockets are provided.

# Beautimi siyling of Cabinet.

whilst ** Hi-Fi{ *" reproduction is assured

by use of a high guality Qutput Trans-

former by GILSON.

THE MODEL HF/TR2  Fidelity ** TAPE

AMPLIFIER, including POWER

UNIT and MATCHED SPEAKER

able separately for £16.16.0. THE 3- Speed

?&E&ELL DECK also available  for
0.

STERN RADIO

LIMITED

109 & 115 FLEET ST., E.C4,
Phone : FLEet Street 5812:34

62A INDICATOR UNIT
Containing VCRY7 with Mu-

—TIRAN

ISTORS—,

‘FRAVSISTOI{ SI(.i.\'AL
TRACE
Complete Kit w1th 2 Tran-

Metal Screen. 21 valves :
12-E¥50, 4-SP6l, 3-EAS50,
12-EB34. Plus Pots., Swn’,chea,

head S/M
Deck Chassis and Crystal.
BRAND W ORIGINAL
CASES 67/8. CARR. FREE.

RF24. 10/-: _REF25, 1216 :
RF28, 25/-.  BRAND NEW
WITH VALVES. Carr. 2/8.
B.S.R., RECORD
CHANGERS
Very latest type * Monamh B
3-speed with HGP37 crystal
turnover pick-up. Flays
mixed records. Brand new and
guaranteed. Listed at £16/10/-
£7/19/6, carr. paid.
B.S.R. 4-SPEED
Plays mixed records.
£8/15/-. P/P 3/8.

Junction Type (Red Spot) P.N.P. 10/~ mch
(Tested and Comnplete with Data and circnits.)

-—These Transistors may be used in place of \A\ll]ard\
OC:l or similar Transistors.

Plea»e note that t,hese Red Spot ‘Transistors are ideal for most
circuits including '‘ W.W.”' Pocket Transistor Receiver and
Transistor Amphﬁer All Transistors are Brivish Manufactured
and Guaranteed. Send for circuits and Data.

PRE-SELECTED SEVEN TRANSISTOR PUSH-PULL
PORTABLE SUPERHET

Just switch to your favourite Station. No tuning. no aerizl cr

earth. Pre-select 3 stations. Complete with all components

and seven Transistors. 7 x 4 Elliptical speaker. Teletron

Superhet Coils and I.F.T.s. Powered by 7% v. dry battery which

lasts for months, 150 Milllwatts output, All the above with

Circuits, ete.
0/17/6. Carriage paid.
Oy with Matched ’\Iullard QCT2s (200 Milliwatts Outpur; and
7 x 4 Elliptical High Resistance Speaker 30/- extra.
Snitable Plastic Cabinet, easy to assemble, 18'6.
Call and hear demdnstration model working.

3

TRANSMITTER/
RECEIVER

{Army Type 17" Mk, XI) |
This well-known R/T Trans-
receiver is offered complete
with Valves, High Resistance
Headphones, No, 8 Handmike
and Instruction Book all con-
tained in wooden cabinet.

Freguency : '44 0 to
c/s.
Appxo\{imate Range ; 3to
8 miles.

Variarahle Tuning.
Power Re uiremenua 5
Standardzl T. and

deal for Civil Defence an
Intercommunications.

59/6 Branp NEw.
Calibrated Wavemeter for

same, 104~

5,‘ HARROW ROAD, PADDINGTON,

*EAVESDROPPER ” THREE TRANSISTOR PERSONAL

PORTABLE No Aerizl or Earth Required Pre-sclected

1 2-station Receiver

Wn can supply all the components for building the abuw set as
dio Constructor*’ less Microphone for 77.6. Acos

M)ke 15/6. Single Headphone, 3/8. Miniature Hearing Aid, 24,-.

e

TRANSISTOR SQUARE WAVE GENERATOR
Complete Kit with 2 Transistors, Components and Circuit 25 -.

sistors, Components  and
Phones with Circuit. 42/6.

INDICATOR UNIT
TYPE 182\

Unit contains VCORS1T Cath-
ode Ray Bin. tube, compleie
with Mu-Metal screen, 3
EF50, 4-SP61 and 1 5UiG
valyes, 8 wirewound volume
centrols and guantity of
resistors and econdensers,
Offered BRAND NEW (less
relay) at 67/6. Plus 7:6 carr.

‘ Radio-Comstructor '’ ’scope
¢irenit included.

1355 RECEIVER
Complete  with l‘ valves
9-3P861, 5U4G, VU V:

s cpecxﬁed tor inemen~ne
T.V. In absolute pew con-
dition, R7:6. carr. & -

| § Strip size 103in.

MINIATURE 1, ¥, STRIP
TYPE 378" 9-72 MEG.
Brand new miniature LF.
X 2%in, x
3in. high, Vaive lige- -up
2-EF92. 3-EFYl and EBOL.
With circuit.

Complete with valves 42 €.

Less valves 84,

TRANSISTOR PU:H-PLLL AUDIO AMPLIFIER
(150 Milliwatts Quiput)
Build this Pusgh-] Pull Amplifier which is ideal for Crystal or
Magnetic Pick-Up Amplification, - Baby Alarm, Microphene
Amplifier, etc. Powered by € volt Dry Battery lasting for
months. Complete Kit of Parts including 4 Transistors and
1l Components with Circuit (less Speaker). £410;-.

SEND STAMPS FOR NEW 1957 "S-P AGE (
. THURS

ATALOGUE

OPEN MONDAY to SAT, .1 0o’clock,
HENR Y’S (RADIO LTD.)
LONDON, W2 TEL.:

F.\I. CO“ERTr
T 88:100 ‘Vlcfs
Con tam.m, ] b

6BAS, EBSI, VRIi3T,
Two 1.F. stages and separa 23
local oscillator, graduateg
Vernler tuning. Just plug ind
0 your radio and ohtain gond
Hstening on F volta'«“e
required 250 v, JSOMIA. and
8.3 3 2 amps. £7°19°6.

FADDINGTON

1008-9, 424
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[
Build this exceptionally sen-
sitive double triode radio.
Uses unigue assenthly system
and can be bulli hy anyone

without any radio know-

Jedge whatever in 45 minutes. gy
Handsome black-crackle stcel ease with
specially -made black and gold dial with
stations printed. Size of radio only 6iin. X
5in. x 3in. Covers all Medium and-Long
waves—uses only one all-dry battery. H.7\
consumptiononly 1 to 1.6 mA. Uses personal
phone. Ideal for Bedroom. Garden, Holiday,
etc, Many unsolicited testimonials.
Mr. Norton of Oxted writes : Yesterduy
evening on the Mediwn wuizdand, I counted
32 separate stqtions © I am very pieased with
the set, which is well worth the money. BULLYY
THE ' SK MA * NOW ! Tota) butld-
ing cost—Everything down to last nut
and bolt—47/@ (Postage, etc., 2-)—with
full set of clear, easy-to-follow pla
(Parts sold separately. Priced Pavts Lists
etc., 1/6.)

|
|

BEGINNERS !— BUIID A CHE

; knowledge

! our simple, pictorial plans take you step-

i53n. x 3in. x Z3in. in Stronz, Transparent

iete., 1f6.) Demand is

AP EASY-TO- MAKE

BUILD
THIS

POCKET
RADIO

FOR ONLY

7/

AT LAST ! In response to many requests
we now present the DOUBLE TRIODE
Y SKYPOCKET,” a beautifully designed
precifion POUKET RADIO.  No radio.
needed |—-EVERY  SINGLE
PART.. TESTED BEFORE DESPATCH ;

Total building cost including
choice of bheautiful walnut
veneered cabinet or ivory or
brown bakelite. This is» the
 [A3Y nossible price con-
sistent with high quality,
knowledge whatever needed
built by anvone in 2-3 hours, usi
simple easy-to-follow dl,
new cireuit of the

101/6

No radio
v . tan be
g our very
agrams. The terrific
“ OCEAN-HOPPEL **
covers all medium and long waves with
optional negative feedback. has razor-edge
selectivity, and exceptionally good tone,
Pricealso includes ready drilled and punched
chassis, set of simple easy-to-follow plans
—in fact, everything ! All parts sparklinT
brand. new—no junk ! Jvery single part
tested before despatehing,  Uses stan-
dard octal-baso valves ; GK7G high-fre-
quency pentode feeding into 6J6G anode-
bend detector triode. coupled to 6VE6G.
powerful outpu’ beam-power tetrode, fed
by robust rectifier. For A.C. Mains, 200-
250 Volts (low ‘running COSts—approxi-

by-step. This set has a remarkable sensi-
tivity due to painstaking design. Covers all
medium waves 200 to 550 Metres. Size only

case with panel, cover and ivorine dial, A
really personal-phone, pocket-radio WITIL
DETACHABLE RO AERIAL. Self-
contained all-iry hattery operation. Aver-
age building time 1 hour. Total Building
Cost—imcluding Case, Double Triode
Valves, ete,, in fact, everyvthing down 1o

| the last nut and bolt—ONLY 37/g, with | 1ately 18 Watts ).  Size 12in. x Bin, x
plans. Postage, etc., 2'-. C.0.D. 1/8 extra. 51{1. Build this long range powerful
. (Parts sold separately. Priced Parts List, | midset NOW. AIl parts and- set, of

I plans, £5.7.6. (Post and packing 3/6.) Parts

X 1) certain to be heavy
-—s0 SEND TODAY ! - S0ld separately. Priced Parts List, 1/6.

BUILD THIS
A.C. MAINS

FRVING-PAN’
SET FCOR

BUILD YOUR
MOTHER OR
WIFE this
frying-pan
radio!

Highly
sensitive
¢circuit
cov ering
all Med-
ium and
Long-

and gives excel-
lent tone due to
wall “haffle”
effect. Ideal for the kitchen, hed
Robust deslgn. For A.C, mains 200-250 valts.
TOTAL BUILDING (OSV including
mirror-finish frying-pan, double -triode
valv step-by 'p beginner's plans, }
nuts, holis, ete,, ONLY :
77/6. Postage, etc. 26,
C.0.D. 16 extra. 4 Purts sold
separately. Priced pares
list, etc., 1/6.) SEND NOW' !

ON
69

€ DT
i E

"0om, ete,

Orders re

oy
and Resewy 1D,

4

7
!

. TRANSISTOR AND CRYSTAL DIODE COILS.

Build This TRANSISTOR POCKET SET
.V'E’\"E DONE IT AGAIN! A

.. our design department in

quests _have this
CSKYPIX cket
TRANSISTOR RADIO which

zives a superb performance. It
1s powerful and highly sensitive,
Size only 4{in. x 3%in. x fin. the
welght under 7 ozs. !—vyetitisa
TWO-STAGE receiver covering
all medium-waves, working en-
tirely off-a tiny * pen-lighg '
hattery, wkich costs 6d.—fits
inside the ¢use—and lasts many
months. Uses personal phone i .
and has push-button LUMINOUS On/Of Switch. Every part tested before despatch !
SPECIAL STEP-BY-STEP PLANS for ABSOLUTE BEGINNERS. Total huilding
cost including case, transistors, cte., eversthing down to the last nut and bolt—
ONLY 49/8 with plans. Postage, etc., 2. C.0.D., 1/6 extra, (Parts sold separately,
Priced parts list, etc., 1/6.) As the building cost 1S absolutely ™ rockbottom ' (it migtt
HEAVY —RUSIL YOUR ORDER

increase later) DEMAND WILL BE VERY
TOIIAY !

COMPONENT BARGAINS!
LOUDSPEAKERS.—Permanent Magnet, new 5in., only 19/6 ! New 2iin., only 18/8. .
RECORD CHANGER UNITS. — 3 speed, autochange ONLY £€7.17.8

METAL BECTIFIERS,—Contact-cooled, 250 volts, 50 mA . midget. Only 7/3.
CAD ormal midget tgpe, with drilled and

punched

Bargain at 14/8.
coils-medium and long waves with reaction. Only 8/,
—200/250 volts in 6.3 a. 4 amp. out, 6/-. .
—Midget type new, matching to 3 ohms, 5/8. il
—-Medlum and long waves with reaction and iron-dust core, hargain, 4/-,
—Triple wound, glve exceptional selec-

ETS.—Beautiful walnut veneer, n

chassis, dial. backplate, drum, pointer, screws, etc. ONLY 2318
HEADPHONES.—Brand new high-resistance hoxed {not surplus).
COILS.—Pair of matched T.R.F. coi
FILAMENT TRANSFORMERS
OUTPUT TRANSFORMERS.
MIDGLET COIL!

tivity and aigh “* Q,” Only 4/-.
CRYSTAL DIODES,—Wire-en
ANSISTORS, —J
the best at 12/6. . .
FPOST AND PACKING please add 1/6 up to 10/-;
engquiries enclose 5.A.K. (C.0.D. 1/6 Extra.)

d, very sensitive, similar to OA70, Only 4/6.
unction type, very sensitive, each one tested before despatch. Only

2-up to £1; 2/6 up to £2. -All

PRESTON STREET'; BRIGHTON S
Cheques accepted. Cash on delivery 148 exira. Suppliers to Schools,

Complete range of components and valves stocked.
7s: 9 i €0 6 pum, (1 pon, Thursday). Regret no C.0.D. abroad.

Universities, Government
CALLERS WELCOME.
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R.S.C. BATTERY CHARGING EQUIPMENT "

ASSEMBLED CHIARGY, RS BATTERY CHARGER KYFS E ASSEMBLED
6v.1amp, Consisti of Mains ‘Crans- | CHARGER
§v.or 12 v. Lam foomer, F.W, Bridge, Metal (6 . or 12 v.
gy ps. Rectifier, well ventilated steel | 2 amps.
8v.ori2v, 2amps case, Fuses, Fuse - holder Fiited Ammeter
6v.or12v. 4 amps. Grommiets, panels and cireui and.select u r

Above ready for use. Cary.”

Car. 2.6 exura.

i,h.g ‘for 6 v.

for A.C. MAINS 200.250 v,, 58 c/cs,
Guaranteed (2 months.
Assembied § v,
or 12 v. 4 anps.
Fitted Armetsy i
variabie o
ectar.

With mams and output leads. | 6v. gx‘ 12v. 1amp. 209 ? o Lou\ved ?L‘:hal;g l: oy
- "»v amps. .. 59 ; metul case, fin- pescharging, U
HEAVY DUTY KT T S s 538 | 1amed achwegive | fased. | Well ve
12 ¥ 30 amg. Sult;a_,uble f;_n' l‘l}arage $v.orldv. $amp: .. 499 lﬁamdmer bhhie. tilated wmreel case
or firm with a number of vehicles. eady. for. use, i1 & hammer
Mains input 200250 v. 30 cm @ BATFERY CHARGER KIYT - With:maina }%’gt\fh ¥
Qutputs 12 "v, 15 amp,’ twice. | Consisting  of F.W. . Bridge and. o utpu L = 69/9
Consists of Mains Trans. 2 Metal -{ Rectifier 512 v. 5 u. Maing Trans., | leads. ~Double Readly for use with
Rectifiers. 2 Meters, 4 Fuses. | 0-9-15 v. 6 a. outpat and valiable i Tused. T p
1 Terminals, 2 Rheostats and | charge rheostat with Ikaoh. | ounly 47/9 ! maing and oufpus
cireuit. Onlty 8 gns., carr. 15 ; Only 458 L Carr. 38, H leads. Carr, 34,
R.S.C. MAINS TRANSFORMERS ( FULLY ») | MANUFACIURERS.  SURPLLUS
GUARANTEED ALA KN RANSFORMERS, anaue

Interleaved and mlpm‘gndu‘d. Prim-

aries 200-23 . 50 cles Screened,
TOP SHROUDED DROP THROUGH
250-0-26 v. TOmA. 6.3v.2a, 5v.2a.., 18
300-0-300 v. Jv. 2.5&.' Lo . 1608
350-0-350 v. 80 mA, 6.3v. 9a 5v. 22 ... 183
250-0-250 v. 100 mA, GSv 48,0V, 3a. 22/9
300-0-300 v, 100 mA, 6.3v.42,5v.34a.229
350-0-350 v. 180 mA. 6.3 v. -!4, Av:3a.22/9
350-0-350 v. 100 mA; 83 v. 4 a, C.T.
045y -239
35003‘50v bomA 63 v. 44.5\' 34. .29.9

250-0-850 v. 100 mA, 6.3 7. 61, 5v.33,

for K1356 conversion, ,. ... 31~
300-0-300 v. 100 ma, 6.3 $v.4'v 4 oAl

CT.04-5v.3a <26
350-0-350 v. 100 mA, b V.4 (1, 5. 3 a. 23/8

250-0-350 v, 100 m
T.0-4-5 v, 3 & - R
300-0-300 v. 130 mA 6.3y, 4a, 6.8y, lw,

* for Mullard 510 Ampliﬁer 3“
350-0-350 v. 150 mA, 5.3 v. 4a,
35{%—0-350 v. 150 mA, B.3v.24,

5v.3a, . .. .. 4 3
495-0-425 v. 300 mA, 63 'v. 4 4, C.T.

63v.4a . G v.3u. Suitable

lelmmson Amphﬂer ete. ... 499
1')20 4350\” 230 mA. ﬁﬁV.GJ. b’sv G«.

5v. o

3 v.-1 v,

B e

I‘]b&)lL‘\'l‘ TR \\NFOH\lLKb
All with 200-250 v. 30 c/s primaries 6.3

LT, TRAl\sroR\u‘Rs ]
11a. 20-2v.

A,
CR‘W \CR.JIA E:uc‘

36,6

Pmmanec 200250 v. 60 ¢/ ... ... 149
120v. 40 mA, 5-0-5v. 1a. 2 .. 159
C)r)\' 1umA 104 v. 50’)mA o 9

lHAR(rER TRA ()RNIERS

All with 200-230-250 v. 50 c,ls Primazies :
0-9-18 g 0 9-15

171 0-3.
0915‘/ 5a 199 05\1)‘ ba 229

M_ldszet. Battery Pentods 66 o]

Small Penmde 5,000 to 30 |

Small Pentode '7,8 0000 to 30

Standard Pentode. 5,000 to 3¢

Standard Pentode, 7.8,000Q to 39 .,

Multi-ratio 40 mA, 30:1. 46° 1, 80: 1
490:1, Class B Push-Pull 5.

Puah Pull 1012 watts 6V6 o 24 or

Push Puil 10~12 W
to 3-5-8 or 1

Push-Pull 15- 18 “ﬁ-tts 616, K166 »

Push-Pull 20 Watts . secticnally

11 - 2
o8, f’ﬂ".,,f{f‘. A v{'ga e wound 6L6, KTG6, 16, vo 3 or 152 479
17:6; 12v.3 aor2lv. 1.5a 17/6. Williamson type exact to spec. . 85~
SMALLPOTTED VEAINS TRANSF. M’FLHL OFFERS
Removed from New Ex-Govt. units, 20 Dwybliter small
Primary 0-200 230-250 v. Secs. 2/ ea Small
250-0-250 v. 8 mA, 6.3 v, 2 a, 11[9 9 ea. Westing-
5v.2a. Size 3 x 4! xan ....... . 250 mA.. 719,

Type BM1. An all-dry
battery - eliminator.
Size 5) x 4} x Zin.
approx. Completely
¥ eplaues hatreries sup-
plyi v. and
where A.C. mains 200
150 v. 50 ¢fs. is avail-
able. Suitable for all
" battery portable
receivers  requiving
1.4 v. and 90 v. This
includes latest .low
consumption types.
Complete kit with diagrams,
ready for use, 46/9.

Type BM2. 8ize 8x 5] x
2iin.  Supplies 130 v,
0.y, and B0 v.. 40 A
ang2v.0.4a to 1 amp.
fullysmoothed. There-
by comptetelv  re-
placing hoth. H.T.
batteries and L.T
2 v. accumulagors.
When connected” to
A.C, mains supply
200-250 5  cles.
C('ITABLI l‘()l‘ ALL
BAI‘TEKY RECEI-
VERS normeﬂlv using 2 v. Accumulator
Complete Kit of parts with diagrams and
instructions 4978, or ready lor use 53:6.

T, ELIMINATOR AND TRICKLE

CHARGER KIT. Input 200-260 v. A.C,
Qutput 120 v. 40 mA. Fully smoothed and
rectified supply tocharge 2v. accumulator,
Price with louvred metal case and cire u!t
29/8. Or ready {Or use, 8/9 extra.

I.V. CABINETYS. Leading manufacturers
surplus.  Attractive designs. Walnut
veneered, with doors for 15, 16, or 17in.
‘Tube, £3-19-6. Carr. 7/6.

MINIATURE MOTORS. 24/28v. D.C, or
A.C. made by Hoover Ltd., Canada. Size
only 2% x 1iin. Spindle I}in, Jong, ln,
diam, Brand New. 9/9.

EXTENSION
SPEAKERS
Ready for use in
walnut veneered

cabinet.

53in, 2-3 ohms, 20/6.
8in, 2-3 phms, 85:39.
Verylim ted number,

VOLUME, GONTROLS with
giam.) spindle all wvalues 1
2/0 ; with 8.F. awltch, 3/9;. wi

lopg (Hn,

switch. 4/6.

1 s
250-250 v. 50 cics. Fully shrouded uprlght
mounting 425-0-425 ¢, 150 mA. 83 v, 3 a,
3 v.oda. 20/11, post ‘7‘9 Wearite 325-0-3254%.
100 mA. 6.3 v. 254, 6 v. 2 a, 19/8. Drop
Thmu"h Chassis type 250 v. 0 ma.
6.3 v. 25 a, 109
luk-(;l“"[. TR x\sm S 230250 v,.50 ¢ ex.
460 v 200 m A, 6 3v. 51, 259 . 300-0-300 v.
138 mA, 4 v. 3a

h,' GOVT, s\loormxﬁ
230 mA, 5 H &) ohms

< uomes
129

150 mA; 10 B 100 ohms 118
150 mA, §-10 ¥ 150 ohms Tmp. . 6.9
160 mA, 5 H 100 ohms ... d .. 8311
1..T. typn 1 amp. 2 ohms 28

fd. s R
0 v. Bakelite 'I‘ubulars, 33.

: HF’I AL BLOCK (PAPEI)

"/9 4 mifd. 1,000 v., 4
"5/9°; 8- mid. 500 v..
mid. ‘4 10 mfd. 500 v.

ES mﬁl 400 v, pm 2'mfd. 250 v.. 111,

F\-lrﬂ\"l‘ BLECTROLY’ 'ROLYTICS. Remgv
froma unused equipment.. 8-16. mfd. 550
1:3; 15W mfd; 6 v., 1/9; 50 mfd, 5
with c]ip, 90.

VR

Dl)UIlLL WO
L o) EP DOWN TRA
10-0-100-20-220-940 v. to 50
ar REVERSE. 50;100 watts.
r‘lu: 29 pa

E\ h.t)\"l ASE. Well\enmmedb s
crackle finished, undrilled cover. Size 13
% 10 x 8iin. high. IDEAL FOR BAT’I‘ERY
CHARGER OR' INSTRUMENT CASE.
OR. _COVER CQULD BE USED FOR
A‘\ﬂ’LIF‘lE’H Only 9/8, plus ZH po:m

“Ouly 118

-GOVF, VALVES (NEW) -
79 EF3 519 BF&)  §g
5 79 svsc‘ YOI EBIL 89
4 g | 6X S80I EF® 43
5Y30 1 sxs(TT Y9lEL32 3¢
sUAG S 1SLEGT IL9IELSL 54
574G 89 [ 807 79 KT41 89
SK7G 58 | 10A6 7/9 | EZ90 89
6K8G 99 | 15D2 49]EZ% 96
8SJTQT 64 | 25Z4G 99 | EL82 106
6SLGT 89 | MH4 4/9 | sP6r 29
6SNTGT €/6 | ECO83  9:9 | 3524 89
BATE g i

'-(v{" .U \«IT l{DI‘l Brand new,
cartoned. Complete with 11 valves
mcladm;r 574, E.H.T. rectifier. ’I‘rans«
(Zhnke etc. Omly 299, car

¥ I.OIA TIC S {current DX‘O’}JLUU)I)

Coeo

;"”““HH!\"
0 D@D @D D

100 r».fu %
B9

o

39
Ma.mj others in stock.

HEUN MOUDSEAL CONDE
H05 mid. 400 v, .01 mfd. 400 v.,
v 580
ed. ;

mjd. 500
[il (one type’); 1 mid. 250 vi, 8&d
.3 mitd. 500 v., 1/8 ea.
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

NEW 1956 Model High-Fidelity Push-
Pull Amplifier with *‘ Bullt-in'’ Tone
Control, Pre -amp stages, High seneltwim'.
Includes 5 valves {807 outputs). - High
Quality sectlonally wound output trans-
former, specially deslgned for Ultra
Idnear operation, amnd'.reliabte-.small
condensers _of curl rent - manufacture.
INDIVIDUATL, CONTROLS FOR* BA\S\
AND TREBLE " Lift’° and:- “Cat.!

Frequency response : 3.dh..30-30.000 ( (GS, .

Six negative Ieedback loops.- Hum level
71 db. down, LY 'IO m1111v01t= Il\J"UT
required for FU’LL TP Suitahle

for use with all makes and:tyves of plek-
ups and practically all . microphon
Comparable with the very best designs

For STANDARD or
LONG-PLAYING
REGCORDS, For
MUSICAL INSTRU-
MENTS such as STRING BASS,
GUITARS, etc. OLTPLT SOCKE
with plug provides 300 v and 6.3 v,

) mA.

1.5 a. For supply of a RADI() FEEDFERR
UNIT. Size approx. 12-9-7in. For A.C.
mains 200-230-250 v.-50 cics. Qutputs for
and 15 ohm speakers. Kit is complew &o)
last nut. Chassls’is fully punched. "Fuall
instructions and - point-to-point '.'"u‘m“‘
diagrams supplied. Unapproa:‘hah]e hi

£7/15/-, or factory bullt 45:-
Carx iage 10/-.
If required louvred metal cover with 2

a.

carrying. hand.le< can be supplied for
17/6. Additlonal input socket with asso-
ciate Vol. Control so that two different

inputs. such as Gram and ‘* Mike " or .

Tape and Radio can he mixed, can be
provided for 13/- extra. Guaranteed 12
months.

TERMS on assembled two input model.
DEPOSIT 25/6 and nine monthly pay-
ments 23/48.

HIGH - FIDELITY - MICROPIIONES
and SPEAKERS in stock. Keen cash
prices or H.P, terms if supplied with
amplifier.

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

A highly sensitive Push-Pull, high output
unit with self-contained Pre- -amp. Tone
Control Stages. Certitfied performance
figures. compare equally with most ex-
pensive amplifiers available, Hum level
db. down. Frequency response + 3 db.
30 30,000 efes, A specially design=d
secuonally wound ultra linear output
transformer is used with 807 output
valves. All components are chosén for
reliability. Six valves are used, and
separate Bass and Treble controls, Mlm-
mum input required for full output is
only 30 millivolts so that ANY KIND OF
I\IILROI’HOVI' OR PICK-UP IS SUI'E-
ABLE, The unit is. demfrned for CLURS,
s(llOOLs, THEATRES, DANCE
HAL b m' UTDOOR l"UN(,lIOi\'s,
with Electronic ORGA!
GUITAI{, STI{I\G BASS, etc. For
standard or long-playing records. OU'T-
PUT SOCKET PROVIDLES L.T. ani
H.T. for a- RADIO FEEDER -UNIT.
Amplifier operates on 200-250 v.. 50, ¢/cs.
A.C. Mains and has outputs for.3 and 15
ohm speakers. Complete kit of parts with
fully punched chassis and point-to-point
wiring diagrams and instructions,
If ‘required. cover as for AB.
can he supplied for.17/6.

LY

SUPERHET FEEDER UNIT

Design of & high quality Radio Tuner T nlt
- (specially.suitable for use with any of our
Amplifiers). Delayed AV.C. Veryv high
Percentage modulation of the Transmit-
ter can be handled without distortion.
The W.Ch. Sw. incorporates Gram
osition.  Controls are .Tuming,
‘h. and Vol. Only 250 v. 16 mA
and L.T. of 6.3 v. 1 amp. required
amplifier. Size of unit approx. 9-6-7in.
high. Sinmiple alignment procedure.
Point-to-point wiring diagrams, in-
struction and priced parts list wi
illustration, 2/8. Total huilding ¢
£4/15/-. For descriptive leaflet send S.

i

GARRARD 3-SPEED VIIXI‘R AUTO-
CHANGER RC€110. "For Stafdard A.C.
mains 200-250 v. 50 cfes.  Current
Model. Brand new, cartoned, Pro-
vision for taking 10 rceords. Titted
Hizgh-Fidelity turnover pick-up head
with dual sapphire point stylus for
standard or Long-playing records,

Yery limited number at only £7.19.6.
Carr. 3/8.
AR L45 MINTATUR 5 WATT

LI

QUALITY AMPLIFIER. Smtable for
use with Garrard B.S.R. or any other
record-playing unit, and most micro-
phones. Total negative feed-back 12 db,
Separate Bass and Treble Controls. For
convenience when mounted in cabinet,
mains switch is incorporated in control
For A,C. mains input of 200-250 v. &0 ¢
Qutput for 2/3 ohm spaaker. Three min
ture Mullard valves used. Slze of uni
only 6-5-5tin. high. Chassls is fully
isolated from mains, Guaranteed 12
months. Only .£5/19/8.

LLLIPFTICAL P.M, SPEAKER
Suitable for

Goodmans.

LINE AR ‘DIATONIC’ 10 WATY
HIGH FIDELITY, . PUSH PUJ.
ULTRA LINEAR A)IPL[F[EH.
200-230-250 v. 50 cjcs. "A.C. Mai

line-up ECCB3, ECCBS EL84, EL84, IZBL
miniaturé Mullard. - The unit has self con-
tained Pre-amplifier/Tone Control sta&
and separate Bass E\ud Treble Controls,

T din,
above, i9 6.

-_1

Independent *Mike® and Gram input
sockets aro provided.” Total harmogic
distormon only 0.25% 6 watts. Due to

use of latést ‘miniature comhpenents of
proved reliahility size b only 10-8-6ins
Output- Matchings for 3 and 15 ol
speakers. Finished In attrac
Gold/Bronze: hammer,  Onl
or Déposit 26/9 plus 10;-
monthly payments of 26/9.
for full details.

SO E
Send S.AE.

© 250 v. 50 clc
- 18 u)mplotu ne

ains. Vaive |

‘RS.C. 4.5 WATT AS
HIGH-GAIN AMPLIFIER
A highly sen-
sitive: 4-valve
quality
lifier
the

amp-
for
home,
sianll club,
ete, Only 50
millivolts  in-
put cis  re-
ynired for
full  output
s0 that it l:
suitable for
use with the lutest hlgh-ﬁdehty pick-up
heads, in addition to all other types of
pick-ups und practically all mikes.
Separate Bass and Treble Controls rc
provided. These give full long-[
record equalisation. Hum level ls
negligible beine 71 db. down, 15 db.
ot megative feedback is used, ILT. of
300 v. 25 mA, and L.T. of 6.3 v. 1.5 a.
is available for the supply of a Radio
Feeder Unil, or Tape Deek pre-ampli-
fier. For A. L mains input of 200-230
(.hn\ < is not alive, it
very detail and includes
fully punched chassis (with baseplate)

with Blue hamuer finish uand point
to-point  wiring diagrams  and  in-
structions. Exceptional  value at
uly

or asscmbled rcady for
)

0i 3.

Wlth High Flux Densxtv Ma.g'nec Recom-
mended for use with above A5. A7, or
I\neal 145 Amplifiers. Price 28/9.

¥.5.C. TAL IIGH QUALITY TAPE
DECK AMPLIFIER. For ALL Tape
Decks with High Impedance, Playback
and FErase Heads, such as Lane,
Truvoz, etc, (Unit can now 1teady for
he supplied for use with latest Use, ONLY
Collaro Tape Transcriptoer : ] GNS

rofer to TAIC). For
Mains 230-250 v. 50 cjos.

Positive compensated identification for

recording level by Magic Eye. Recording
facilities for 16. 74 or 3iin. per sec. Auto-
matic equalisation at the turn of a knob.
Lincar frt‘qucm'y PESPONSC of + 3db.,
50-11,000 c/cs.  Negative-feed-back equai-
Ndmcn Minimum microphony and hum.
High output with completely etfective
erasure and dlstarmonlesa reproduction.
Sensitivity 18715 millivolts so that-any
kind of crystal microphone is suitable.
Only 2 millivolts minimum output.re-
quired from Recording head. Provision is

made for fesding & P.A. amplifier. Unitcan
also be used as a gram-amplifier requiring
input of 0.7 v. R.M.S. Carriage 7/6. Tilus-
trated leaflet Gd

-An extra-input with asso- GNS
ciated vol. control so that >
two separate inputs such

as Gram. and Mike can be carr. 10/-

mixed. can be provided for 13- extia.

The amplifier can be supplied, facwry

built with 12 months’ guarantee, for 50/~

extra. TERMS rox- assembled two input
model : DEPOSIT 28/9 and 9 monthly

payments of 28/9

R.C.A. 20 WATT RE-ENTRANT-
SPEAKERS. 15 ohm or 600 ochm match-
ing. For Outdoor work. Only

P.M, SPEAKERS, All 2-3 ohms, 5in.

Goodmans, 17/9. tin. Plessey, 16/9
8in. Rola, 19/9. 101n Elac. 26/9.
Plessey, 29/11. 10in. W.B: ** Stentorlan &

3 or 16 ohms type HF1012 10 watts, high-
fidelity type. Highly recommended for
use with our A8 amplifier. £4/10/3. 12in.
Plessey 15 ohm 10 watts, 59/8.

PL[}SSL\ DUAL CON(‘FVTR]C 12ln.
15 ohm IIGI FIDELITY SFEAKER
with bullt-in tweeter (completely separate
elliptical speaker with choke, conden-
sers, etec.) providing e‘(tmmdmaruv
rea.hstic repmductwn when used with
ur A8 or similar amplifier; Rated 10
watts Price complete only £5/17/8.

M. F.‘SPEAKEBﬁ 23 ohms, 8in, R.A.
Field, 600 ohms, 11/8.

COAXIAL CABLE 75 ohms, lin. 8d.
vard. Twin Screened Feeder, 11¢,. yard.

SELENIUM RECTIFIERS

612v. la.  4/11 6-12v. } a: H.W.,2/9
6/12v. 2a. 8/9 H.T. Types LW,
6/12v. 48, 11/9 150 v. 40m 3/
612 v, 4a. 14/9 250 v. 50 mA. ~ 5/
6/12v. Ga. 19/9 250 v. 80 /9
§12v. 10 a. 259 250 v. 150 mA. 9/9
L.] 300 v. 250 mA. 12/9

C. 34
HIGH GAIN AMPLIFIER

For 230-250 v. 50 c¢/es. Malns input,
Appearance and Specification, with
exception of output “atmg‘e, as Ab.
. Complete Kit with diagrams, £3/15/-.
Assembled 22/8 extra. Carr. 3/8. 3

THE SKYFOUR T.R.F. RECEIVER
A deslgn of.a 3-valve 230-250 v. A.C. Malns
recelver with selenium rectifier. It con-
sists of a variable-Mu High-gain H.F.
stage followed by a low distortion ancde
bend detector. Power pentode output is
used. Valve line up being 6K7, SPé&l,
8F6G. Selectivity and quality are ‘well up
0 standard and simplicity of construc-
tion’'is a’special feature. Polnt-to-point
wiring diagrams, instructions and parts
list, 1/8. This receiver can.be built for.a
maximum of £4/19/6 including attractive
Brown or Cream Bakelite or Walnut
veneercd wood cabinet 12 X 6% x 5% in,

Terms : C.W.0. or {.0.D, NO C.0.D, under £1. Post 1/9 extra under £2: 2/9 extra under £3.

Open 9 to 5.30 ; Sals. until 1 p.m.

RADIO SUPPLY CO.

Catalogue 6d., Trade List 5d.

S.ALE. with all enquiries.

(LEEDS) LTD.

32, THE CALLS, LEEDS, 2
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for 3 smooth

extended response cutve

You need a PHILIPS®

-
£ dualcone
Y loudspeaker

Made in Holland

r

Available in two sizes: §” and 12”7 price
6} gns. (tax paid) and 10 gns, respectively,
There is also a single cone version in the same

sizes: price £6.2.6 (rax paid) and £10.0.0, PHILIPS

respectively,

IN.B. These speakers may be used on their own or with ’ /i

A

anothersvitable speaker, using a crossover network

The special dual-cone
construction of Phitips
high fidelity Joud-
speakers .ensures &
SMooth response Gver
the entire audible range, with efficiency
and transient response of a high order,
The spatal distribution of acoustic
energy 15 excellent — even  at  the
highest frequencies.

Both cones are driven by the
same coil and magnet, resulting
Jn similar sensitivities for high
and low frequencies. The air gap
has been made long and the coil
moves ina homogencous magnétic
field at all times; & copper ring is
incorporated in the air gap to
keep the voice ceoil impedance
constant over the whole frequency
range.

Your high fidelity decler can obtain
these loudspeakers jor you.

PHILIPS ELECTRICAL LTD

£.L.A. and Musical Equipment Dept ¢ Century
House s Shaftesbury Avenue « London » WC2
(PR6334)

still only 5 L

Send 5/- for your copy to: Publicity Dept.

;‘im
BRIFISTORS
TRANSISTORS

==

The

LATEST EDITION

et

SUMMARY OF CONTENTS

Valve ratings and base connection

has
276 pages symbols.

Classified lists of nearly 300 valves,

OF VALVE and teletubes and selenium rectifiers.

TELETUBE DATA

CIRCUITRY

€ SPECIAL
COMPONENTS

Germanium dicde section including
ratings in various circuits.

Brimistors section,

Radic Engineering formulfae and
NEW circuits.

Brimarize section. Valves and
teletubes.

Up-te-date substitution list - of
American types.

Equivatents and C.V, numbers,
Details of Trustworthy types.
Valuable information on Transistors.

Sratdard Tolephones and Cables Limited FEOOTSCRAY SIDCUP KENT Footscray 3333
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Editorial and Advertisement Offices :
: PRACTICAL WIRELESS
i George Newaes, Ltd.,, Tower House,
J Southampton Street, Stirand, W.C.2.
v Phone : Temple Bar 4363.
. Telegrams : Newnes, Raud, London. }
i Registered at the G.P.O. for trans-

mission by Canadian Magazine Post.

SUBSCRIPTION RATES

including postage for one year g

¢ Inland - - - 18s. per annum.
7 Abroad - - 16s. 6d. per annum.
Canada - < - 16s. per -annum.

CONTENTS:

Page
11
12

14
18

% Editorial .

7 Round the World of Wireless
& Converiing a ~  Portable
& Gramophone o

< On Your Wavelength

“ Ohm-Meter Desiga Pronlems 19

% A Direct-coupled Push-puill

;. Amplifier ... .. 25
4 Single Transistor Circuits L. 28 &
7 News from the Clubs.. 30 ¢
4 Building the Mini- Set e 38,
¢ Converting a Hearing-Aid ... 35 §
¢ H.T. from L 41 7
{ An A.C. All- wave Superhet 45 ;
5 Information Sought .. .. 50}
s Transmitting Top:c; 53 ¢
¢ Programme Pointers. .. . 61 ¢
¢ Ultrasonic Soldering of

©.  Aluminium 62 7
i Two More V.H.F. Statlons 62 )
L Open to Discussion ... 65

The Editor will be pleased to consider
articles of a practical nature.  Such
& articles should be written on one side &

of the paper only, and should contain
the: name and- address of the sender. &
Whilst the Editor daes not hold himself
responsible  for  manuscripis,
effort will be made to return them if a
& stamped and  addressed envelope is &
i enclosed. All correspondence intended
> fur the Editor should be addressed :
Thz Editor PRACTICAL
George Newnes, Lid., Tower House,
i Southampton  Street, Snand w.Cc2. &
Owing io the rapld progress in the
& design_of wireless apparatus and to ¢
L owr efforts to keep our readers in tovch
with the latesr - developments, we give
no warranty “that apparatus described
in our columns is not the subject of
letters pateut.

Copyright in all drawings. plioto-
graphs and articles published in
PrACTICAL WIRELESS is  specificallv
reserred, throughout  the — countries
& signatory to the Berne Convention' and
L the U.S.4. Reproductions or imitations
& of any-of these are therefore expressly
forbidden. PRACTICAL Wm;LLss
incorporates  Amateur Wireless.”

B e P L I
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WIRELESS, &
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PRACTICAL WEKEEESS

25th- YEAR
OF [SSUE

BY THE EDITOR

AMATEUR TRANSMITTING

MATEUR transmitting was an established hobby in this
country long before broadcasting was introduced in
1922. 1In fact, the first amateur transmitting licence was
- granted in 1905 and it was largely as a result of the work of
these pioneers that broadcasting finally came into being. It
was natural that they should band themselves together into a
society which would act as a clearing heuse for information and
foster interést in the new science. The pioneers of the radio
industry and of .broadcasting were all drawn from the ranks of
the early amateur transmitters and radio experimenters. Strangely
enough ‘it is not a hobby which has attracted-amateurs to the
same extent as the construction of and experiments with radio
receivers. This is surprising because amateur transmitting has a
never-failing fascination and interest not equalled by experi-
ments with receivers. Perhaps the main reason is that it is
necessary to pass an examination in.the morse code and in other
subjects before an experimenter is entitled to transmit. This is a
very necessary precaution.  Otherwise transmitting on the
amateur bands would be impossible if those with no knowledge
of transmitting processes and without reasonable skill in trans-
mitting morse were allowed- free licence to transmit. Those of
our readers who have appealed for a less rigid examination are
asking for something which for those reasons alone cannot be
granted.

We have in this journal for over 24 years encouraged amateur
transmitters, and we have regularly featured the subject One
or two readers however, have suggested that in view of the
comparatively small number of amateur transmitters the space
would be better occupied by information and articles relating
to reception, and we therefore invite our readers to express
their views on thlS subject, by sending us a- postcard stating
whether. they are in favour of a continuancé of the feature or not

EDITOR : F.J. CAMM

LATE DELIVERY OF GOODS
IN view of the transport difficulties. brought about by petrol
rationing we would ask our readers to- be-indulgent -with
advertisers who are not now able to dispatch their goods with
the same promptitude as hitherto. . There is considerable delay
on the railways, and where goods are despatched by road
petrol rationing alone restricts the.number of journeys a delivery
van can make in one month.

INDEX TO VOLUME 32
HE index to Volume 32 is now ready, and copies are avail-
able from the publisher (address as on this page) for
1s. 1d. by post.. Loose leaf binders are available for 10s. post
free from the PRACTICAL WIRELESS Binding Department, Tower
House, Southampton Street, Strand, W.C.2.—F. J. C.

Our next issue, dated April. will be published on March 7th.
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Broadeast Receiving Licences
THE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of Novernber, 1956,
in respect of wireless recelving
stations situated within the various
Postal Regions of England Wales,
Scotland and WNorthern Ireland.
The numbers include Licences
issued to blind persons without
paymeat,

Region Taral

London Postal ... 1,243,600
Home Counties 1,231,229
Midland o Yop6,228
North Eastern ... .. 1.249,242
North Western 944,341
South Western . 779,942
Wales and Border Counties 493 460
Total England and Wales 6,908,232
Scotland 842,285
Northern Irﬂhmd

“4)0 302

Grand Total ... =3

America Honours W. S, Barrell

DURING his recent visit to the

U.S.A., Mr. W, S, Barrell
(E.M.1. Studios Lid.) was elecled
an Honorary Member of the Audio
Engineering Society of America-—
this being the first time that the
honour has been conferred on
anyone other than an American
citizen.

The Society’s consiitution pro-
vides that the Board of Governors
may elect to Honorary Member-
ship **persons of ouistanding
repute and eminence in the science
of Audio Eﬂgineer?m, ar any of
#ts allied arts,” and (to yuote the
citation) it is ‘“in recognition of
Mr. Barrell’'s contributions (over
a period of many years) to improve-
ments in disc recording and the
equipment used therefor.”

Mr. .Barrell is a well-known
figure in the industry, having joined
he Columbia Gramophene Co.
Ltd. in 1925 as chief engineer of
their recording department. After
the merger of '~ His Master’s
Voice ” and Columbia in 1931 to
form Electric & Musical Industries
Ltd., Mr. Barrell was in charge of
the recording engineering activities
of the group, und in 1945 he
became manager of the E.M.L
Recording Studios, He  retired
from that position at the end of
‘last year and i3 now recording
technical liaison officer for- the
E.M.1. Group.

" QUESTOR"
Electronic Brain Selects Motor
Car Colours .
HE electronic brain® has

been applied to a new prob-
lem—the painting of motor cats.
E.M.1. Electronics Ltd. have been
commissioned to furnish electronic
control gear for an automatic
conveyor system to be installed by
Geo. W..King Ltd., of Stevenage,
Herts, in the body-painting plant

-of the new factory being built by

SIMCA at Poissy in France.
After exhaustive enquiries in the
U.S.A. and in Germany, SIMCA
decided that the combination of
E:M.L. control with™ the King
conveyor produced a system well
in advance of anything. available
anywhere else in the world. o
The *‘electronic brain ™
allow the factory staff to decide
cach -evening exactly how ‘many
cars, in each possible combination

of colours, they wish to produce-

nexf day. On receiving this
information it will control the
whole elaborate conveyor system,
six miles long, so that the right
coloured bodies are automatically

will-

produced in the opiimum order.

The total value of this order is
M\dy 16 be over £500,000, which
gives an indication of how
important " autematic " equip-
ment is likely to become in our
export trade.

New British Standard Supplement
THE British Standards Institution

announces the publication of
Supplement No. 4 to B.S. No. 530
(1948).

While B.S. 530 was being revised.
an Tnter-Service list of symbols
was issued which differed from
those in the British -Standard. -
Later the Services agreed o use,
instead, B.S. 530 (and its supple-
menls), together with an addendum
listing these differences.

Supplement No. 4 has been
drafted mainly with a view to
removing these differences, and it
will now be possible for the Services
to reduce substantially the size of
their addendum.

Supplement No. 4 contains guid-

~ing. pr inciples for the preparation

of. circuit diagrams which are
additional t those on pages § to
15 of B.S. 530, and new or.modified
symbols which reflect advances in
technique.

Symbols for transistors and
allied devices, keeping pace with

The radio room and the radio aﬁ‘ic’er_: Mr. J. G. Madsen, on rhé

*“Magga Dan”

now on- the way 1o rhe Anrarctic,

The apparatus

aboard includes an 800-wart transmitter and a shori-wave receiver,
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recent advances in semi-conductor

developments, form an important .

part of the Supplement. In drafting
these, attention has been paid to
Ame1 ican practice.

Copies of this Supplement may
be obtained from the British
Standards Institution, Sales Branch,
2, Park Street, W.1, price 3/6.

Mars Contacted

THE planet Mars was contacted
for the first time by the U.S.

navy’s 600-in. radio telescope during

The 600-inch radio telescope with whicl the planet
- Mars was contacted. See paragraph above.

the week of Sept. 9th, 1956. T. P.
McCullough apd R. M. Sloanaker,
radio astronomers at the Naval
Research Laboratory, detected the

radio waves from the planet. The
radiations, measured at a wave-
length of 3 cms., are related to the
surface temperature of the placet.
Results of the study on Mars
indicate -an average temperature
for the planet slightly lower than
the freezing point of water.

R.C.E.E.A. Technical Secfetary'

MR. J. F. RICHARDSON - has
been appointed technical
sebretaly of the Radio Communica-

tion and Electronic Engineering .
He will work under

“Association.
Mr. H. E.E. Taylor, whose appoint-
ment as Executive Secretary of
the Association was announced
recently.

Since 1952 Mr. Richardson has

been technical assistdnt to the
director of the Electric Lamp
Manufacturers” Association, where
he was largely responsible for the
technical work and was acting
secretary . to the technical com-
mittees concerned with lamp speci-
fications. Before that, from 1947,
he was with the London Transport
Executive as a technical assistant
in the Signal Engineer’s Office,
Earls Court.

Mr. Richardson began his
_engineering training
in 1939 with Stan-
dard Telephones and
Cables, Ltd., North
Woolwich, testing
carrier telephoneand
telegraphy equip-
ment. During the
war he was trans-
ferred with  the
company to Leices-
ter, returning in
1946, and while
there studied elec-
trical engineering at
Leicester College of
Arts and Techno-
logy. He obtained
the. Higher National
Certificate and was
elected a Graduate,
LE.E., in 1951.

A.A. Radio Network
Now Covers Jersey
THE Automobile

Association
announces the
extension  of its
radio-controlled
breakdown service
to the island of
Jersey.

From the control room in the
St. Helier headquarters of the A A.
continuous radio contact can be
maintained with all road patrols
on the island.

A.A. members in trouble can

‘obtain immediate assistance, either

from an A.A. patrol or from a
garage operating the A.A. free
breakdown scheme by telephoning
Central 544 or Central 2464.

The radio control centre in
Jersey is the 22nd to be opened
since the AA, began using radio
in London in 1949, and completes
the 20 per cent. rad10 expansion
scheme announced for- 1956

B.LR.E. d
THE; following meetings will
take place during February,
Sfit:

London Section :

Wedresday,
February 27th, at

6.30 p.on.

North Shields:

London School of Hygiene ‘and
Tropical Medicine, Keppel Street,
Gower Street,. London, W.C.1.
“ Some Apphcatlons of Nucleonlcs
in Medicine ”—a paper by E. W,
Pulsford, B.Sc.(Associate Member),
and N. Veall, B.Sc.

West Midlands Section:
Wednesday, February ~13th, at
6p.m. Wolvelhampton and Staffor d-
shire Technical College, Wulfruna
Street, Wolverhampton. “An
Automatic System for Electronic
Component Assembly ‘—a paper
by K. M. McKee, B.Sc.

Merseyside Section :
February 14th, at 7 p.m. Council
Room, ‘Chambers of Commercz,
1, Old Hall Street, Liverpool, 3.
« Radloactmty and Its Measure-
ment ~—a paper by E. W. Pulsford,
B.Sc. (Associate Member).

North FEastern Section : Wed-
nesday, February 13ih, at 6 p.m.
Institution  of Mmmg and
Mechanical Engineers, Neville Hall,
Westgate Road, Newecastle-upon-
Tyne. Details ~ from Local
Secretary :  J.  Bilbrough, ‘c/o

Thursday,

‘Microwave Instruments Limited,

West Chirton Industrial Estate,
Note : The paper
originally announced in the Pro-
gramme Booklet for this date has
geen brought forward to January
th

Indian Railway Radiophone
A CONTRACT for the first VHF
Multi-channel Radio-tele-
phone system in India has been
placed with Marconi’s Wireless
Telegraph Company Ltd. by the
Governnient of India on behalf of
Western Railways. The order is
for Multi-channel Terminal Units,
Type HM.102, with amplifyine
units and Multi- Channe! Terminal
Units Type HM.104,

Two radio-telephone links will
be established, one between Bhay-
nagar and Surat and the other
between Jamnagar and Rajkot, in
the -Western Railways network.
The system which will have a
potential capacity of 48 fwo-way
telephone channels between Jam-
nagar and Rajkot and 24 between
Bhavnagar and Surat will be
equipped initially to provide four
circuits.

The -‘HM.102 and HM.104 Ter-
minal Units are two of a series
developed by Marconi’s for use in
terrain unsuitable for the construc-
tion of line or cable routes. They
are designed to carry up to 48
te]ephone channels any of which
may be sub-divided to give either
18 or 24 tclegraph channels.
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BY
E.V.KING

THE CONVERSION OF AN OLD GRAMOPHONE
FO A RECORD PLAYER

HE writer came across an ordinary portable
gramophone measuring 1lin. x 16in. x 6in.
and experienced no difficulty in converting i,
using full-sized and therefore low-priced components.
The portable gramophone had the usual coarse tone,
no control of volume and was heavy on records. The
finished player was fully portable as long as mains
“were available, tone was very good and volume fully
controliable ; the wear on records was negligible.
‘The components are not critical—most of the parts
will be found in the average spares box. If the pick-up
and speaker are available this conversion will cost
about £2. The writer fitted an old magnetic pick-up;
‘but a head could be fitied 10 the old tone-arm (this
would have to be moved to another support).

Motor Switch

Electric
Motor

Amplifier Switch Rectifier

Fig. V—This layowr is wnimporiant. (see i1ext).

FRESIE OIS

Portable

foa

Gramophone

Stripping the Old Gramophone
Remove the motor panel and the exponential horn.
Fit .an electric motor or move the old one as near
to the front as possible, so that the lid will still close:
Make sure the turntable is a little above the edge
ol the box so that 12in. records may be played (with
the lid open). If using an electric motor it may be
necessary to use the old (small) turntable. :
The writer had to makeé a small cone of tin from a
cocoa container (see Fig. 10) so that the turntable

“fitted neatly on to the smaller spindle of the electric
“motor.

If possible mount the motor on rubber grommets
to prevent motor buzz. I the old spring motor is
used, tighten ‘the screws of the centrifugal bob
weights and well grease with car grease.

" If the spring is broken it is often possible to effect a
repair by softening it in a small gas flame, drilling
any pecessary hole, heating again and plunging it in
cold water. Patience and care are necessary. in

refitting the spring.

H.T. and L.T. Supplies
The units for these supplies are miounted on the

The player uses the original ot Slack Red! .
spring motor, although the writer | O e {°?° et ‘v’WF\MV\. S
Jater fitted a standard Collaro {gx  goo I Amplitier Ko ew | Teg
motor from an old radiogram. | © ) ! Slceh o co
This motor fits with 1in. depth to S@ndara Foin s o 16uF
spare. A two-valve amplifier Wo// Socket | Motor E__ __:]
ising two EF50s, one as'an L.F. _ pe. 4 S 3
amplifier and one as an output Lo\-: Eloctric §
valve, provides about § walt mais input L Motor b 7y LT
output, which is ample for an -AC 200-240U g 6,/.;’; D) i 7ag
ordinary living-room pariy. A ‘ q : ) : !
small plog is provided in the T Bt e e

pick-up leads so that .a micro-
phone may be plugged in for

P s o s s i

social use, baby . alarm, crystal
set amnlifier, etc.

E‘Jéqo
Fig. 2.—Mains power unit,
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motor panel in any convenient position (see Fig. 1),
orovided the filament transformer is not underneath
the pick-up when it is on a record. The L.T. of
6.3 volfs is taken from a small filament transformer,

although the writer ‘used: a large speaker transformer
which gave just under 6 volts on load with 240 volts
mains fed into the old anode windings. The thick

e
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Fig. 3 shows the top view of thc motor panel.
Testing the H.T. and L.T. Supply Unit

Plug into mains, black wire to neutral and red wire
to live, as shown in plan of three-point. socket, then
switch on. With an A.C. voltmeteér test between the
earth tag and the L.T. tag—it should read just over

6.3 volts. 1f no. .voltmeter is

A/np//f/er

Qﬁ

Motor spindfe "t
( Electric or C/ookwork)

70 Mains

Warning
Lamp!

©<\tor Switch

iF f/ oo Motor Board

available, spark between the
‘tags with a strip of wire held in
a reliable insulated-tool ; small
. blue sparks should.be produced.
Do not hold the wire in actual
constant contact with the tags.
Now test the H.T. with a D.C.
voltmeter-—it should be well
over 250.volts. If no meter is
available, switch off the mains
and immediately short between
the ‘H.T. tag and Earth tag
with a well-insulated screw-
driver. A large fat blue spark
should jump the gap with con-
siderable noise. Before leaving
the motor and supply unit cut
a ventilation hole in the case
somewhere near the metal recti-
fier, as this must not on any
account overheat. Cover " the

Fig. 3.—Plan of layout.

secondary winding, of course, providing the 6 volts.
This transformer is perfectly satisfactory and does not
overheat even when left on for four hours. The H.T.
supply is direct from the mains via a metal rectifier
and resistance smoothing. A three-way tag strip is
mounted under the motor board (or a multi-pinned
plug may be used) as terminals for H.T., L.T. and
Earth—no actual earth is, however, used. A mains
lead is taken out from a hole either in front or in the
motor panel. The red wire of the mains lead should
go to the switches as shown (see Fig. 2) and the black
wire to the filament transformer and the negative
side of the smoothing condenser or condensers. This
is sometimes a tag, but is often the case itself, in which
event the clip holding the condenser in place will make
a convenient point on which to solder a lead. The
.) 000-ohm smoothmg resistance should be mounted

*in space,” so that it does not overheat. Note that
the red end of the rectifier mast be connected to the
5moothmg circuit. When this unit is wired. complete
it by attaching final leads to the tag board.

Tone

/00KQ

ra——SPrings ——-

Lamp Ql/‘o/ume
| ® B2 ©
HT LT E Chassis
i
73y strip Al other components soldered direct to
- tags or chassis
" Fig. 5.—View of the underside of contr 0/ paiel.

hole with gauze or perforated
zinc.

The Amplifier

A simple chassis is cut from tinplate or aluminium
(see Fig. 4). If aluminium is used, then solder tags
will be necessary at all earth joints, but with tinplate

%ﬁ//éﬁ

"w-“h”“h""; 3 \""Bend along here-" |
//’ggg ﬁ}' 1 ﬁ/)(//ng 1
15 cle
‘¥ 3///d/a I 2% \é‘
; 3%
63"
4

Tinplate or Aluminium
Chassis is mounted
~-—ynder wooden control
pane/

cabinet

_Bottom of cabinet



16 PRACTICAL WIRELESS

March, 1957

the wires may be soldered direct. The writer mounted
the valveholders as shown .and cut the hole for the
volume-control. This hole needs placing carefully.
The control knob must not foul the pick-up or the
turntable and the control must not be ‘too near the
output valve or transformer. The writer found he
could fit it best between the valveholders, so that
when not being used the pick-up arm was over the
Pick~ug:

Volume
Fixing {

Pick-y
Rlug a

Fig.  5a). — Section
under amplifier
control panel.

knob. Once set for a certain room it may be more or
fess left alone. ’

The speaker transformer and 8uF H.T. decoupling
condenser were mounied directly under the control
panel, which is cut to fil} completely the space where
the horn used to come cut. Plywood is best for the
panel, metal is least suitable, although the prototype
used aluminiom. The skeich (see Fig. 5) shows the
approximate position of components. The tag board
is mounted to tally with the one on the motor board.
The pick-up is fixed to the control panel, bearing in
mind the following :

1. The lid is able to close at all times except with
12in. records.

2. That it is as near as possible at a tangent to the
record when playing.

3. That the record pulis and does not push the
needle.

4. That when static the pick-up rest can be used.

The writer at first used a home-made moving coil
pick-up, using an old meter movement as the basis,
but later fitted a standard large moving-iron pick-up.as
it looked neater. Any.ordinary crystal or magnetic
one will do. When positionéd, remove it from the
panel until later. Note that you should always remove
needle and needle grub screw from pick-ups when
fitting to avoid damage—especially with crystal types.

Lamp (
e ()

~~Tinplate chassis

Lamp

Lights, @

Sec.

P’f: ICe//

i

Frlament
Primary to Msins
Secondary to Filaments.

Speaker :
Primary to Anode sndt HT
Secondary to Speaker

Fig. 6.—Identifying rthe tags on transformers with
flash-lamp and torch battery. e

‘them in or you will crack

The best way to carry out the wiring (se¢ Fig. 7) is
as follows :

1. Wire all earth connections to chassis and
earth tag, i.e., Pins 1, 5, 8 and 4 on valveholders,
minus of 8 #F condenser, one side of pilot light and
one side of volume control.

2. Wire in the resistors and condensers directly
on valve tags and earthing tags (or solder to tin
plate). Remember to put the minus side of the two
bias electrolytics to earth and the plus sides to pin 6
(valves are numbered clockwise looking from under
them).

Make sure you have connected the anode of V2 and
the H.T. lire to the primary of the speaker trans-
former. The primary can be tested as shown. (see
Fig. 6) with a torch battery and bulb, the bulb will
not light. The lamp will light when connected to the
secondary as shown.

" The coupling condenser. C8 must ‘be a good one
and is best purchased new, 500 volt working preferably.
If this is not good, not only will the output be dis-
torted but the life of V2 will be short.

All the components have large tolerances and may
come from the spares box. When buying ex-Govern-
ment EF50s at, say, 2s. 6d. each, reject any with
cracks in ‘the glass round the pins.- New ones are
available surplus for 5s.
each, but the writer used
2s. 6d. ones. Be careful
to place the valves ‘very
carefully when putting

ot
n

11
ZRE
the glass ! If old valve- § !
holders are used be care- -
ful, as oxidisation causes H
bad contacts ; clean them
with a small sharp pen-
kpife and do not remove
valves unnecessarily.
Make sure -the tag
strip has three connec-
tions : Farth; L.T. to
pins 9 ; H.T. to speaker transformer, etc.
Take a short lead out from the speaker transformer
secondary, long enough to go to the spzaker which is
mounted on a hole cut in the lid.

Fig. 8.—Fitting a

control.

tone

Testing -the Amplifier :

Plug into the mains and connect mating tag strips
with 6in. lengths of wire (or longer) for testing. The
valves should warm up—if they do not, inspect
filament transformer and circuit on pins 1 and 9 of
valves (you cannot see the filaments, but the valves
will get warm after 10 mins. or so). Touch pin 7 of
V2, use an insulated screwdriver. Clicks should be
heard in the speaker when this is done. If not,
inspect all wiring, etc. concerned with that valve.
Now-touch pin 7 on V1. A loud hum should come
from the speaker, if not, inspect all wiring concerned
with this valve.

Now mount the pick-up and fix everything in
position including the speaker. This should be 3in.,
carefully - mounted in the lid so that it does not foul
the pick-up or-knobs when closed. Switch on and
make sure the pick-up is plugged in. Put on a record
and adjust the volume control.

Performance

The writer found that ample volume is available
for a large room and more than was comfortable in a
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small one. When advanced too far V2 overloads and
some distortion is present but even this is not intoler-
able. A 6V6 or similar output valve could be fitted
but ventilation would be necessary. The writer actually
fitted a small air grille near the valves but it was
hardly necessary with the EF50s. 1f a small micro-
phone or earphone is plugged into the pick-up socket,
a really useful baby alarm is available and the unit
maylbc left switched on continually and no harm will
result. 1

Further Information

When fitting the speaker put strong fabric between
it and the top of the cabinet to prevent damage to the
cone. Chromium slats would improve the appear-
ance.

Reproduction is somewhat better with the lid open
if the records are not too worn.

A tone control may be fitted as shown (see Fig. 8),
and will prove useful in cutting out needle scratch if
carefully adjusted.

Since the earth line is

Crr T
RS

direct to mains it is wise to
use a wooden control panel
and to varnish it aftelw‘uds
covering any Screws’ whxch
come tthLl"h 11 the spring
motor is used do not connect

it to anything, leave it
isolated. In -any case, in
,“%@i";‘%’ﬁfngage 1 c8 common with all eclectric
are earthed "" ] gear, do not use it in wet
locations, i.e., a bathroom.
If the unit is to be moved
about make sure the valves,
pick-up and turntable are
Pick-up fixed firmly. Spring clips are
Piug best over the valves (see
Fig. 9); a shoe-string may
X be used round the pick-up,
= ) 1 and the turntable, being
= LU e tapered, should hold firmly.
REZ cs ZR9 A ‘warning light may be
= = fitted to the amplifier circuit
T = 1 to remind you when it is on.
1 | o A 6 v. .18 amp. or similay
LT ] ’ 1 1 ' Warning lamp would do. ‘The writer
Oy I - S, e -8 | Lamp used a small flash lamp from
| ffitted | 5 torch and about 30in. of
7 32 s.w.g. resistance wire
O= -* : ’ = wound round a resistor as a
| Fig. 1.—Amplifier circuit. dropper.
: The original model has
R given hours of enJoymenl to lhe writer and his
EIST OF COMPOVENTS friends.
¢ Resistors :
$ (AN 1 watt unless otherwise st‘lted) :
I R1—150 ohm. :
: R2—1 M. Pot, Volume. 3
{ R3-50 K.
= R4--250 K. :
i R5—2.2 K } watt. 1
L R7_3.000 2 watt Thin
R7 3. watt.
R8--100 K Pot. Tone (Optionalj, shimming
tn,o/ete
Condensers
C1, C2---16 | 16 /¥ 350 v. or double 32 uF,
C¥ } 2 O

C4--8 or 16 ¥ 350 v,

C8, C6—-25 uF 25 v,

C7--.001 uF.

C8—.01 pF 500 v.

C9—.02 1F 350 v.

Two three-way tag strips or multi-pin plugs.

T2—S8tandard Speaker Transformer.

Ti—Filament Transformer, 6 v. and 260-240 v. or
use large speaker transformer,

S1, S2 --Toeggle switches 240 v. 1 amp.

MR Metal Rectifier 30 mA 250 V.

Speaker 3 ohms Sin. dia.

Pick-up, any make magnetic or crystal.

Two-pin socket and plug. for pick-up.

AR B G 0 B e

Sprague.

PSPPSR S S0 PRSPPI TS

N
Beraeien

OO BN BAL b € e BB G BN b B SRR TR R,

When bent round
spigot on gramophone
will gssume a conicsl

shape
Fig. 9.—Vaveholder clips.  Fig. 10.—Gramophone
spindle cone (f
required).

WIRELESS COILS, CHOKES AND TRANSFORMERS
8th Edition, Price 6/-, by post 69.
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The Blattnerphone
* HAVE received the following query of a technical
nature, the answer to which I feel will be of

interest to other readers. One asks ; ©“ What was
the Blattnerphone ?7” i was the precursor of our
present system of wire- and tapelrecording. The
apparatus consisted, in essentials, of a powerful
electro-magnet with the two poles arranged opposite
cach other and with only a small gap separating
them. At each end of the machine were two spools,
one of which contained a fength of thin steel tape.
This was taken across through the gap of the magnets
and so to the other reel or spool. The tape then fed
from ene spool to the other when the mechanism was
set in motion, in the same manner as a typewriter
ribbon. The sounds to be recorded are fed into the
electro-magnet in the samé manner as the wireless
signals are applied 1o a loudspeaker.

New President of LP.R.E.
ONGRATULATIONS to my old friend Colin
Gardner on his election as President of the
Institute of Practical Radio Engineers. This is a well-
merited honour, and a specially appropriate recog-
nition of his long services to the cause of amateur
radio.

Some 25,000 service engineers and other technicians
have listened to technical talks given by Colin
Gardner on the occasions of Mullard film meetings
held during the last year or two. Many of these fitm
meetings were organised in co-operation with the

- Incorporated Institute of Practical Radio Engineers
and centres of the Radio and Television Retailers’
Association.

Mr, Gardner, a Fellow of the Institute, and who
has been associated with it since its inception, was
elected president for the years 1950 and 1951, follow-
ing which he was elected a vice-president and
operated as liaison officer for the Institute.

The Advance of V.H.F.

THF BBC's V.H.F. sound broadcasting service
was brought  within the reach of a further

14,000,000 people ‘when the Holme Moss V.H.F.

FM transmitting station came into regular

programme operation on December {0th.

Holme Moss is the first of the new high-power
V.H.F. stations to be opened in its permanent form
with a full three-programme service. 1t is built.on
the same 150-acre site as the BBC’s Holme Moss
television station, and is situated 1,750ft. above
sea level adjoining the Holmfirth-Woodhead road
{B.6024) some eight miles south of Huddersfield.

The V.H.F. transmitters are housed in an extension
to the-television station building. The new building
4 of similar construction and appearance to the
original one, being stone faced and having double
windows throughout in order to conserve heat during
cold weather.

In general, the new station is expected to provide
satisfactory reception in Yorkshire, with the exception

‘and will be on the following frequencies :

of the northern and extreme eastern paris of the
North Riding ; Lancashire as far north as More-
cambe Bay ; Lincolnshire with the exception of the
extreme eastern and southern parts; Cheshire
Derbyshire ; Nottinghamshire ; north Leicester-
shire ; north Shropshire ; most of Staffordshire ; the
north-eastern part of Anglesey ; Flintshire and most
of Denbighshire. There will, of course, be some
locations within this area, particularly in valleys and
behind hills, where reception is difficuit or even
unsatisfactory, as with television reception.

The transmissions will be horizontally. polarised
North of
English Home Service, 93.7 Mc/s . Light Programme,
89.3 Mc/s; Third Programme, 91.5 Mc/s. The
effective radiated power on each programme service
will be 120 kW,

Very Short Waves | )
IT is interesting to note that research workers are
now delving “into the mysteries of Ultra High
Frequencies and Micro-Waves. The G.E.C. in their
review of activities over the past year refer to
frequencies of 10,000 Mc/s. Their experiments in
micro-wave techniques include the development of
a magnetron for low-power pulsed operation at
10,000 Mc/s. A new and more robust form of
higher-power magnetron for operation at 10.000 Mc/s
has also been produced. Other work hus been
concerned with travelling wave tubes, of which the
large frequency bandwidth is becoming increasingly
important in multi-channel ‘micro-wave communi-
cation. A research programme has been carried out
on the design parameters of high-power travelling
wave tubes operating in the 500/1,000 Mc's frequency
band. Peak powers in excess of 10 kW and an
efficiency of 30 per cent. have been obtained.

International Scout Jamboree

I HAVE been.most interested in the way that radio
amateur activities have been slowly increasing

in various types of exhibitions run by local authorities

and other public events.

At the International Scout Jamboree, to be held
in Sutton Coldfield in August, amateur radio will
play its part by having its own special radio station
operating from the camp and using a special call
sign.  Members of some well-known clubs are
organising this interesting event, and if any readers
would like to assist in any way they should contact
Mr. A. F. Dennis (G3CNV) at 47, Hemlingford
Road, Walmley, Sutton Coldfield. This event is
being held to celebrate the 30th anniversary of the
foundation of the Boy Scout ‘Movement and J00th
anniversary of the birth of the founder, Lord Baden-
Powell.

AMPLIFIERS : Bessgn and Gonst*ucteon
17/6. or 18{3 by post from
GEORGE NEWNES, LTD,,

Tower House, Southampton Street, Strand, London, W.C.2
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THE DETAILS AND PRINCIPLES OF A EJSEFUL CLASS OF TEST INSTRUMENTS
By W. Cleland

among the ranges of a multi-range testmeter.
A Wheatstone bridge, which one would use
for precision, is not rapid enough when tests become
numerous, and a direct-reading instrument is indis-
pensable. It enables checks to be made upon the
following :
(1) The valties of resistors;
(2) Faults in the wiring.
(3) Coil and switch connections.
(4) Open-circuits and short-circuits in valves and
-other components.
(5) Polarities and condition of rectifiers.
(6) The leakage resistance of electrolytic con-
densers.
. Since the need for an ohrameter arises continually,
it is worth while to reserve a meter entirely for
-resistance measurements. It is then easy to assemble
and calibrate without the extra complication of current
and voltage ranges. A sensitive meter has the advan-
tage that it does not take a heavy current from the
battery, and the battery will therefore last for a long
time. There is the further advantage that components
such as miniature rectifiers will not be damaged by
an’‘excessive current when connected to the ohmmeter
terminals. Low-priced microammeters have been
obtainable at various times in the form of

RESISTANCE measurement is usually included

- direction-finding indicators, thermometers, etc., but

0—60/.//1@
7000 -
U R4 SKO

TR 2K
AMAMAAAARAAR AAAAAAALAALS

C—l= VWYY VYWY

RS
) 425K
Sib
— o R2 145K 02
o—— MM
R3 05K

5000

i

Fig. 3.—Circuit of an ohmmeter covering 1002 te
‘ 5 M in three ranges with a common scale.

" microammeters, scaled as such, are more expensive.

A true ohmmeter measures the ,voltage-cu_rrent
ratio by means of a pair of coils, but the  ordinary
type used in servicing responds to the current through

o Cr O C(onC 200

Fig. 1-—Top
panel of the
three-range
ohmmeter
which  covers
100 ohms 1o

5 Megohms.

de b

-y

the resistance or else to the potential drop across it,
but not to both simultanieously. The shunt form of
ohmmeter, -which measures a resistance in terms of
its effect upon the potential drop, finds its most useful
application in measuring low resistances, while the

" %53/5@

~5W = f=Y;
P2 148SKO EE/SOKQ
— NNV —— ="

) Rx +C
Fig. 2.—A simple circuit which measures from
1K2 t0 5 MQ in two ranges. Maximum curvent

approximately 100uAd. A single scale serves for
both ranges. i
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series form, which measures the current through the
vesistance, is convenient for the higher ranges. = ‘As
the formule of Fig. 5 show, both varietigs have
similar scale shapes except that the scale of the shunt
ohmimeter increases from left to right, while the series
form of scale increases in the opposite direction. Tt

RESISTANCE

Fig. 4—Scale of the ohmmeters of Figs. 2 and 3.

Mid-scale value=15. On the different ranges the

figures are 1o be multiplied by factors of 100, 1,000
and 10,000 respectively to give ohms values.

should be possible to devise circuits which will
reverse either scale, so that a single scale could be
made to serve both shunt and series forms, but it
appedrs that the-circuit arrangements would be rather
awkward, and it is much simpler to use two scales—
one for ranges of the series type and the other for the
shunt type.

In seltmg zero and full-scale defiection the ends of
the scal€ come into use, but the maximum value which
it is worth marking will.be short of the end of the
scale, and the ratio of this maximum to the minimum

/,0 (&} o o .0 O

Tt Tttt o STt

Fig. 7—The reverse of the top panel, showing the
components and some of the wiring.
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division (just above zero) usef ully expresses the range.
The mid-scale réading, Ro, is important, since it is
also the resistance of the ohmmeter itself on the
particular range, and it can be related to the maximum
and minimum division, these being, let us say, 25Ro
and Ro/2§ Jespvctwely (giving points equally spaced
from the ends of the scale). "A factor of 100 between
adjacent ranges (and between: their mid-scale values)
would theretfore be satisfactory, but quite often the
factor is 10, as in the instruments to be described, and
this means that a resistance can be measured on two
or even three ranges at different parts of the scale. On
adjacent ranges the chmmeter resistance Ro is in the
ratio 10 : 1, and the vecltage must be in tenfold steps
if the current is to be the same on all ranges. This is

Full scafe
current =/

VVYVYYVYYYY ===

AMAMEAARARAL

Rs=YZ s
7 Full scate
current =/
W o i
RX 7
(2) ®  bgid
J__Ro D~d__R &
= Fo=fm+ —_Ro - PmRs
D “Rotix Fo=Rm+Rs O Rot+kx Rm-+Rs

Where D = Full Scale Deflection. (je with Rx =0 and «x:)
d = Deflection with Rx (from left side)
Ro = Value of Rx for half.scale deflection
D—0d = Deflection with Rx (from right side)

Fig. 5.—The _fmmu/re for (a) series, and (b) shunt

ohmmeiers. Note that the scales obey similar laws

except that one is reversed relative to. the other, and -
Ro is likely to be lower in case (b).

more satlsfactory than having tenfold increases in
current, which it is desirable to minimise.

Obviously, a battery switch—preferably a push-
button one—is required in the shunt form of ohm-

‘meter, and also in some arrangements of the series

type, but a series type of ochmmeter can be made in.

ESIS’TANCE METER
HIGHER RANGE!

AT S

Fig. 6. — An
ohmmeter in
which a  push-
button switch
has to be in-
cluded. It meas-
wies from 10 10
2MO2 in four
ranges, the low-
est of which has
a separale scale.

B D D R O |
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which none is required, and this allows a more rapid
succession of readings. However, the test leads should
then be only a few inches long to make a prolonged
accidental short-circuit of the terminals unlikely.

The Circuit
The circuit diagram, Fig. 2, is for an ohmmeter of

this sort. The upper range uses 15 volts and the lower .

range 1.5 volts. Readjustment of, the variable Tesis-
tances R3 and R4 will be necessmy from time to time
to restore full-scale deflection with the ohmmeter
terminals short-circuited. This compensates for the

Iz'A'AVA'A‘A'AyﬁA'ArA'A' V u—ﬁ{
wy V ¥y
RS 43402 )e's'
R7 42%n o St

o AARAAAARAAAL
VYVIVYYITYY

High
IScag/e

$2¢

Fig. 10.—An ohmmeter circuit with four ranges
which provides measurement between 142 and 2 MO,
The lowest range has a separate scale.

fall in battery voltage with use, by increasing the
sensitivity of the shunted microammeter. Ii is
assumied that the ohmmeter resistance, Ro, remains
constant, and the adjustments will in fact alter this
resistance by less than 1 per cent. The increase which
occurs in the resistance of the battery as it deteriorates
should also have little effect. Both ranges use the same
scale, but the values are multiplied by a factor of10
on the upper range. The ranges have mid-scale values
of 15 K and 150 K2 and cover 1 K2 to SML. A

Fig. 12.—The two scales of the ohmmeter of Fig. 10.

Mid-scale readings 5 (x 100, etc.) and 4502, The

upper scale is for the three series ranges ; the lower

scale is for the lowest range, which uses the shunt
method.

third range with 1.5 K2 mid-scale can be added by
including a universal shunt as in Fig. 3, but on this
range the fullscale current becomes 1 mA. Other
ranges could be added in the same way, but each
lower range would demand a further tenfold increase

L4
aer/a/

684 countersunk

7op panel 684 Bott

Wirewouno
Potentiometer:

684 Bolt Ll
Fig. 9.—A method of
using bolts instead of
wood-screws to fast-

en the top.

of current, and so an extension to measurement below
100 ohms by this method is not very satisfactory. .
Since, as the formul® reveal, half-scale deflection
in an ohmmeter is obtained when the external resis-
tance equals the internal resistance-of the ohmmeter,
it follows that .a high-resistance ohmmeter is suited
to measuring high resistances and a low-resistance
ohmmeter to low resistances. This decides the ratio
of the battery voltage to the full-scale current of the
meter, and a low voltage is clearly. desirable for
measuring low resistances, mainly in the interest.of
battery economy A reduced voltage is. obtained in
Fig. 10 by means of a potential divider which is
connected across the battery when the push-button
is depressed. The potential divider forms part of the
series resistance on each range, in accordance with
Thévenin's theorem. For the lowest range the shunt
method is employed, with a separate scale. The mid-
scale values are 45f2, 5008, 5 K& and 50 K@, and
measurement is between 12 and 2 M,

Fig. 8.~~An unobtrusive
method of mounting the .
pre-set potentiometers.

Battery Deterioration

In this ohmmeter, adjustment f01 battery deteriora«
tion is made by reduc—
ing a resistance R1 in
series with the potential
divider, instead ‘of by
increasing a resistance
across the microam-
meter. On the highest
range this adjustment
alters the effective series

resistance, and an extra ; & 2
rheostat R6 is included S o
to correct this. The

resistance R1 is first

adjusted on the second A

highest range, and »hen
R6 is adjusted to eusure
short-circuit f.s.d. on the
highest range. . On the
two lower ranges the
meter is damped by the
low circuit resistance
and the pointer moves
a little less rapidly. The
effect of temperature is
also foticeable at fs.d.,

Fig.

a three-position

switch as one-pole, three-
way.

11.—Connecting up
key
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since the meter is wound with copper wire and
the other resistances are necessarily of low tem-
perature coefficient. A change of 20 deg. F. may
produce a discrepancy of nearly 5 per cent. at fs.d.
To overcome this jt is necessary either to use the
meter at a single temperature or to make R8 variable,
but the error can usually be ignored. \

A less sensitive meter has been used in this four-
range ohmmeter—Iess sensitive, that is, [to current,
but it will be noticed that the potential sensitivity is
the same, namely, 42 millivolts, f.s.d. This implies
that the two meters would give similar results in the
shunt method, although the 60 A meter is superior
for measuring high resistances by the series method,
and will reach higher values. Microammeters are not
actually wound to exact resistances as the diagrams
suggest.

Ceonstruction
The microammeters shown in the illustrations were
.converted from direction-finding indicators. Two
movements with crossover pointers were included in
the bakelite case. One of these was removed and the
case re-orientated relative to the remaining move-
ment to bring it into a central position. A zero
adjuster was also repositioned centrally and the holes
in the case were filled in with black sealing wax. Tt
is essential to exclude dust from moving coi} instru-
..ments. ‘A particle of steel lodgirig in the gap in which
the coil moves, or a fine fibre rising from paper cover-
ing the scale plate, will cause *sticking ™ at some
point in the swing of the pointer. The pointers,
originally yellow, were painted black, and in the two-
scale instrument a twist with'a pair of tweezers pro-
duced a knife-edge pointer. As.the ohmmeters are
always used in a horizontal position, it was fortunately
not necessary to worry very much about re-balancing
the moving systems.
Paper was stuck to the scale plates with Durofix to

take the scale markings, and it was therefore necessary-

to raise the pointer slightly either by bending it or by
adjusting the screws of the jewelled bearings. The
movement should be retained rather Joosely between
the jewels, carg being taken .not to blunt or detach
the pivots, fold the pointer or distort the springs.
One would hésitate to adopt such measures with an
expensive microammeter, but if the scale plate is tem-
porarily removed it may be possible to rub out the
existing scale with an ink yubber, and it ¢an then be
replaced by .an ohmmeter. scale; or if preferred the
microammeter can be left intact and used with a
conversion table, which can be easily prepared.

The scale is first marked-on with a sharp pencil and
then replaced by Indian ink. In calibrating, it is
hest 1o work, if possible, on a single. range, using a
series of accurate resistances or a resistance box, the
meter being scréened from- draughts which would
move the pointer from its’correct position. Alter-
natively ‘the scale may be prepared largely from its
formula (Fig. 5) with the aid of a slide rule and
protractor, but discrepancies may appeay.

Small. bobbins. forind inside ‘the . direction~finding
indicators and ih* other ‘meters ‘were mddified or
rewound to provide most of the resistances required
in the ohmmeters.. - The others weie high stability
carbon ones. The bobbins could. either be mounted
inside the microammeter case-of.on a disc fixed 1o the
outside as in Fig. 7. Tt will be appreciated that a
jarge margin has been left for battery deterioration,
and the values of the resistances are 10 some extent

arbitrary, although the ratios must be correct if
single scale is to seive for a number of ranges. 1t is
best to-adjust the ratios of the universal shunt or the
potential divider carefully by means of a bridge.
This may be set up temporarily for the purpose,
using the microammeter (protected by a potentio-
meter) as a null-detector. The series resistances can
then be adjusted where necessary, under working
conditions, for f.s.d. on short-circuit. )

Various kinds of switches can be used, €.g., wafer
switches, push-button-and key switches. The last are
very easily worked and are incorporated in one of ‘the
designs illustrated. The box is made of #in. wood
with a }in. plywood bottom, and the tin. top panel
may be of insulating matertal or even of plywood or
hardboard. - The screws which hold it will not often
have to be unscrewed. 1f wood-screws are used-and
become loose they can be tightened by putting a litle
shellac in the hole, allowjng it to dry, and then replac-
ing the screw. An alternative which is very sdtis-
factory is to sink 6 B.A. nuts in the wood as shown in
Fig. 9. This is done with the aid of plastic wood, and
enables 6 B.A. bolts to be used. The plastic wood ig
applied in several instalments and pressed in, the
nut being held in place by the bolt until the plastic
wood has set. .

1t is convenient to cover the top panel with paper,
as the switch and other markings can then be made
in Indian ink. The rest of the paper can then be
filled in by a dark brown crayon; or by-using stain.
The paper is then glazed by rubbing Durofix over it
with a strip of folded paper. Another method is {o
cover the markings with discs or rectangles of Perspex.
Alternatively, an engraving tool could be used.and the
characters filled in with white paint. The terminals
are marked -+ and — to facilitate the checking of
electrolytic condensers and rectifiers.

On the higher ranges one soon recognises the
possibility of shunting, the resistance being measured
by holding the connections. This may place anything
from 10 K upwards in parallel with the resistance,
depending upon the pressure with which the terminals
or leads are held. In testing non-linear devices such
as rectifiers, it has to be remembered that the resis-
tance varies with. voltage. From a knowledge of the
ohmmeter circuit and the battery voltage, one canfind
the voltage - across. the rectifier at the particular
resistance value indicated. The forward resistance
observed will probably be a small fraction of the back
resistance, but the voltage across the rectitier when
measuring the back resistance will be much higher.

With electrolytic condensers, charging may occupy
a large number of seconds, but a Jeakage resistance of
something like a megohm should be observed when a
full charge is approached. * Paper capacitors will give
a very small flick of the pointer, and in the case of the
circuits of Figs. 2 and 3 the charge should. be retained
for a period during which reconnection to the
ohmmeter will givé no renewed indication.

An ohmmeter should not, of course, be connected
to a * live ™ circuit or toa charged eapacitor. and if is
thus in no danger of receiving an overload such as
can easily damage other meters in & momentary
fapse of caution.  The calibration should therefore
remain reliable, and is eusily checked at any iime.

WIRELESS GOILS, CHOKES AND TRANSFORMERS
gch Edition, Price &/-, by post 9.
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For 1.T.A. London, Birminghare, Winter Hill, Ernley Moor,
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that two 15 ohm speakers can- be used in
parallel, or two 4 ohm in serjes. ;
A case can often arise, however, where a number
of 4 ohm speakers, usually four, have to be joined
to a 4 ohm output; this can be done as in Fig. 11.
Some people with this type of citcuit put in a wire as
shown dotted and marked * A™; this, whilst assisting
to keep the amplifier load balanced bétter in event of
a speaker going open circuit, will allow an excessive

OFTEN the amplifier has a 7 ohm 6utput SO

power to pass through one speaker and seriously’

overload it. The overload can prove fatal to this
second speaker.

Earlier the use of the * tweeter ™ or high note
speaker was suggested. There is now on the market
- the German “ Lorenz”; this is a very neat job with a
plastic cone. It can also be used 1A systems up to
25 watt but must not itself handle more than five watts
. peak output. The speaker is known as the Lorenz
“LPH6S5 and has a rather differing characteristic from
the normal tweeter ; it will handle from 1,600 cycles
to 20,000 cycles that-is a flat response (o within 2 db.
. An amount of experimental work has been done with
these speakers in the laboratory of Kendall and
Mousley Ltd. Suitable crossover networks are given
“with the speakers, three in all; the simplest is shown
in Fig. 12. The circuit is very simple and of course
allows the speaker to be added to the 'nérmal radio
receiver or “gram with very little trouble.

The mounting of the tweeters can be a little trouble,
some due to the nature of the sound waves radiated
from them. These waves prefer to travel straight,
_ but if reflected an amount of cancellation can occur.
For example, in a hall it wquld be-as well for the
tweeters to be mounted fairly high in the room so

i

Fig. 13.—Further speaker arrangements.

THE 20-WATT VERSION OF A
USEFUL AMPLIFIER, WITH TONE
CONTROL AND PRE-AMPLIFIER

By J. S. Kendall
(Continued from page 811 February issue)

directed that the sound beams from them would cross
in the centre of the hall and fall in the far corners.
With the radiogram simple mounting can be em-
ployed.

The observing of the phase relationship of the con-
nections of the tweeters is also important.

The impedance of the LPH65 is given as 5.5 ohms,
but it can be used with a crossover network in con-
Jjunction with a normal 4 ohm speaker. The speakers
can also be uséd-in series, and such a series combina-
tion would be preferred, if, say, a 15 ohm output was
being used on the amplifier. The effect of using a
crossover network with two 15 ohms speakers in
parallel and fed from a 7.5 ohm output with only one
LPH65 can be thoroughly recommended, even when
fed with 25 watt, that is, to the network and not to
the LPH63.

The 20-watt Model )

This version is quite a high powered amplifier and
it is rated at 20 watts for high fidelity reproduction.
The valves chosen are the EL34 for the output with
an EF86 driving. The EL34 is a rather high slope
output pentode and quite well suited for the job.
With this type of push-pull circuit the overall efficiency
depends on the actual value of the cathode coupling
resistor used. In this case it is only 1,000 ochms. In
theory, for perfect coupling between the two valves, it
should be 10 or more times the normal cathode bias
resistance required for the valves in push-pull, but
as the valves take between them 160 to 180 mA the
voltage drop has to be watched very closely. Even
with 1,000 ohms the cathodes are running at 110
volts to chassis, and thus the H.T. voltage on the

Fig, 14.—Output transformer. details.



26

PRACTICAL WIRELESS

March, 1957

valves is reduced to just under 350 volts, Another
limiting factor in the other direction is the anode
voltage of the EF86. This must only be the normal
_bias voltaoe of the EL34s less their cathode voltage.
Design balance has therefore to be maintained at the
cost of overall electrical efficiency. The circuit is
highly efficient from the point of view of fidelity. A
similar static balance circuit is used as with the
10-watt version already described.

The tone control circuit for both amplifiers has
been described earlier. Smoothing is not quite as
simple as with the 10-wati model, and a large choke
has had to be used. The mains transformer chosen is
the Elstone MT/7 which will give 450 volts at
250 mA, thus an electrolytic capacitor must be chosen
for reservoir that will stand both the voltage and the
current. However, Hunts type KB354 is the ideal
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R1--3.9 K. 10 per cent. Lab. type *“T.”
R2—33 10 per cent. Lab type ¢ T."
R3--1 M. 10 per cent. Lab, type **T.”
R4—1 K, 10 per cent. Lab'type “* T.”
R5—470 K. 10 per cent. Lab. type ** T.”
R6-—100 10 per cent. Lab. type ©* 1.

VR1--25 K. pre-set Lah.

Elstone MT/7 mains transformer,

transformer.

8C/250 smoothing choke,

C1 Hunts 50 «F 12-volt JD271.

C2—Hunts 0.1 +F 139 volt.

C4 and C3—Type KNS64A, 32-32 450 v,

C5—Type KB554 16 «F 450 v.

MT/30  output
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capacitor for this service as it W!“ handle 300 mA as
well as a surge voltage of 525 volts. Care should be
taken to see that the slightly lower-priced “capacitor,
the KBSS4A, is nor used, as it is only designed for a
maximum current of 175 mA. It is not good policy
to use just any capacitor in these heavy current
circuits, as many capaciioss, whilst being of the
correct capacity and having. the correct wqumﬁ
voltage, just will not stand up to the ripple current—
they can, in fact, make a very loud bang when they
explode through overload.

The smoothing choke is a 250 mA 20H model, with
a further 16 uF smoothing capacitor. This is 411 that
is required for first-class smoothg The feed to the
octal holder at tbe rear for the feeder is fed with a
2.7 K 10 watt decoupled with the aid of an 8 xF.
This latter is in the same can as the 16 yF and is «

e haers kg e g 08 e h a8 hrE < AEAE AN BB (WeR A PHeE SRS B RAN B h

. R7—100 10 per telﬂ‘ Lab. type-** T."* 1
R8—t K. 1 per cent, Lab, type *“T.”" :
R9-——-330 K. 2 per cent. Lab. high stability, §
R¥0—10 K. 10 percent. Lab. type “ T." .
R11-—150 K. 2 per cent, | W, hwh stability, 9
R12—2.7 K. 10°W. Lab, £

Two EL34 or two KT6s.

Omne GZ32 Mullard.

Four M¢Murdo vaklve helders £.0.

One McMuardo B8A valvelrolder. B

Bu],gin, three. K197 knobs, two each J6 jacks and P38
plugs. i

Chassis ang case by Kendall & Mousley, Lid. :

Octal plug, mats, bolts and wire, ete. Kendall & !
Mousley& Ltd. v

One EF86 0{ 799,

g ancds
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Feeder
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Fig. 15.Circuit of the 20-wart amplifier,
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Hunts KN561. The output transformer is of high
power, with a rating of 30 watt maximum. This again
was chosen as an Elstone job, the MR/30 being
chosen.

The output transformer ratio chosen, or rather
recommended, is to match the output valves to 7.5
ohms. This load can then be in the form of two
15-ohm speakers in parallel or two 4-ohm in series
—either works equally well.

The Circuit

The basic circuit is shown in Fig. 15. The anode
of the EF86 is taken direct to the grid of the EL34,
whilst thes screen of the EF86 is fed direct from the
cathode of the two EL34s via 1 1 M resistor (RS5) and
a 0.1 yF capacitor. This cireuit, besides feeding the
screen, introduces a quite large amount of N.F.B.
via the screen of the EF86. A further feedback path
is provided to the cathode of the FF86 from the
output transformer secondary. It will thus be seen
that. there is a heavy overall feedback, resulting in a
very low overall distortion. *
~The size of the chassis is 12in. x 8in. x 2}in., so
that it will fit-into-a Kendall and Mousley type 9-14
instrument case. It is recommended, however, in
view of the amount of heat generated by the amplifier,
that the type ** 14 ™ case be used as it is 10in. high
and 10}in. deep by 14in. long. The extra 1in.
clearance at the back-and the front makes a large
difference in the cooling of the amplifier.

Layout

The layout of the components is shown in Fig. 17.
Separate heater windings are used for the rectifier
and the feeder unit and the three valves of the amplifier

are all fed from the same centre-tapped winding.
The centre tap of this latter winding is taken to
cathode of the output valve in order that the heater
of the EF86 will be kept well positive and result in a
very low overall hum level. It is a wise plan to moufit

Mains |
Choke Transrh
mT/7

SC/250

OB B

Fig. 11.—Diagram of the layout.

EL34

EF86

8-lepF G232

76

©

the 1,000-ohm cathode resistor directly under the hole
in the chassis where the wires are taken through.
This will assist in ventilation, as nearly 20 watts of
heat has to be radiated away.

OUR COMPANION JOURNAL

Practieal Television
1/3 EVERY MONTH

50 L
< R2/0

70 Cutput
Transtormer
C primary

B

759 to@

Chassis

Qutput
Jack

=

UK

) o

Octal
Socket

Fig. 16— Wiring diagram of the 20-watt model.
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SOME ARRANGEMENTS EMPLOYING ONE TRANSISTOR ONLY
By F. G. Rayer

OMPLICATED cicuits with several trahsistors
are rather expensive to build and the testing
and setting-up required, for correct operation,

may also be considerable. Because of this, straight-
Forward circuits employing a single transistor only
should be found of interest and very worthwhile
results can be achieved. The arrangements dealt with
here can be built and used with a minimum of diffi-
culty and employ a junction type PNP transistor.

A fair evaluation of results will help to avoid
possible disappointment and a receiver using one
transistor cannot have the range, sensitivity and
volume obtainable from a one-valve receiver. On
the other hand, no H.T. battery js necessary and the
current drain from the small dry battery used is so
smail that it lasts several months. With proper
operation really loud headphone results can be
expected. Under less favourable conditions a
transistor circuit will give satisfactory volume where
a crystal set would be virtually useless.

A single transistor is not adequate for proper
loudspeaker reception. It was, however, found that
the circuits described could give speaker results at
low volume. This is just sufficient for listening under
conditions where there is no background noise.
Despite this, the circuits are really .intended for
headphone listening and are easily adequate for this.

Transistor Detector

Fig. 1 shows one of the ilmplest circuits possible
and many preseni-day transistors will act as detectors
as well, on both M.W. and L.W. frequencies. Here,
rectification arises between emitter and base. The
small currents thus created allow larger currents
to pass through the ’phones.

Reasonable results are obtainable - if the emitter
is taken directly to the aerial end of the coil. But
volume increases with a coupling winding or tapping.
If this circuit is to be tried with the minimum of
trouble a standard coil such as the Wearite PHF?
can be employed, with the reaction winding feeding
ihe emitter. As maximum volume is required the aerial

e il
Transistor G

Fig, 1.—Transistor as detector-ampliifier,

is taken directly to the tuning coil. Iftack of selectivity
is troublesome the usual means may be introduced—
¢.g.. a condenser of about 100 pF to 300 pF in the
aerial lead-in, or subsututing a coil with aerial tapping
or aerial coupling winding. Lack of selectivity 1s less
troublesome than with a crystal set, due to signals
being taken from the coupling (reaction) winding.

If a coil is to be wound tappings on the tuned
section give comparable resulis and this is shown
in Fig. 2. The peint is net very critical, but can easily
be found by trial. As the tapping is moved from the
carthed end of the coil velume will increase until a
point is reached when it begins to fall. If experiment.
is not desired a tapping one-quarter the distance
from the earthed end of the coil will be satisfactory.

For the M.W. band 90 turns of 30 s.w.g. enamelled
wire on a former about tn. to llin. in diameter will
do. For L.W. about 3680 iwns will be necessary.
These will have 1o be pile-wound so that they may be
accommodated. A dual-range coil can have 90
turns for M.W., and 200 further turns for L.W,

Small coils of medern type and efficient design,
dust-cored and Litz wound, will be found to give very
excellent resulis. Some transistors do not operate
well on very high frequencies and reception is likely
to be best on the L.W. band and middle and upper
part of the M.W. band.

Simple Amplifier

A single iransistor can be added to a crystal set
to boost volume, by wiring base to detector and
emitter 1o earth. This circuit is shown in Fig. 3.
It is not essential to take the detecior to a tapping on
the coil, though this increases volume, as alrgady
nxplamed }t)s however, netessary to have the output
in the correct polarity. With some crystal seis it
may thus be necessary 1 reverse the leads to the
detector.

If the crystal detector is not efficient it will be best
to remove it and employ the circuit in Fig. 1 as
better volume will then be obtained.

To conserve battery life the circuits dealt with may

have an onoff switch fittied in one battery lwad,
- N
A A
. s
Fhores
Tappings
SEVEY A e
g up z‘hf}r cord !
X / 2 /
-l = p .
- g
O SRS
C

Fig, 2.—Using a tavped eoil,
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Alternatively, the *phones may be removed to break
the circuit.

Since maximum volume is in view the tuned circuit
should be on reasonably efficient lines. An air-spaced
tuning condenser is necessary and the coil should also
be of good design.

Hesdphone Matching s

Any typs of headphones which have proved
satisfactory with a crystal set will work well with the
circuits given. ’Phones with a vetry high resistance

'Phones

Fig. 3.—An AF. amplifier.

are not so satisfactory as the types with windings of
lower resistance and volume may then be reduced.
I so, a multi-ratio speaker transformer will help to
improve matching and it is connected as shown in
Fig. 4. ’

A transformer with several tappings is necessary,
the secondary being ignored. 'The transistor is
connected so that relatively few turns are in series
with its collector. The ’phones, on the other hand,
are in parallel with a large part of the winding. 1t
will be necessary to find both transistor and ’phone
tapping points by trial.

Tests show that perfectly satisfactory results can be
obtained with no transformer and 2,000 ohm “phones.
To some extent this arises from the small battery
voltage, as current is very low. But if optimum results

AMAAAAARA

¥ VIVYYYY
3
Y
s

b
So—;

SKO -

= WA

1%

Fig. 5.—An audio oscillaror.

are wanted it becomes necessary to ensure that the
matching is reasonably correct. Whether or not a
transformer improves volume will depend upon the
‘phones.
quite low resistance and thesc do not need a
transformer. 4

An Audio Oscillator

It is not always realised that a single transistor
can be made to oscillate with a suitable circuit. If
components are chosen to produce an audible note,

Many balanced-armature ’phones are of .

an A.F. signal generator is obtained. It will in no .
way be a miniature design, due to the transformer or
choke, but it has useful applications as Morse
oscillator, or for receiver testing.

Such an_oscillator, requiring only one transistor,
is shown in Fig. 5. A small exservice coupling
transformer was found ideal for this application,
anddif various transformers are to hand, each can be
tried.

The transformer needs to have characteristics
stmilar to those found in the inter-stage A.F. coupling
components used in battery-type receivers. The

older type of transformer, with fairly generous
windings, is good, but it must not have too high a
D.C. resistance. If no oscillation is obtained, connec-
tions to one winding need to be reversed.

Initially, the note may be heard by wiring phones

L)Qj Speaker ﬁansformer

i&attery —ve
Fig. 4.—CQutput maiching.

in one battery lead, or to the .001 #F condenser. If
the note is not satisfactory, it can be increased in
frequency by removing some of the transformer
stampings from the core. It is also possible to change
the note somewhat by modification of component
values.

Other things unchanged, the audio tone produced
will depend upon the transformer, so it is worth
while trying such components as are available. The
expedient of wiring secondary to emitter and primary
to collector may also be tried. y

Employing Reaction '

Many transistors are sufficiently active to .make
reaction possible, and a circuit which it was found
could be operated in this way is shown in Fig. 6.
The coil-winding details given are for-long waves, as
the circuit could not be made to oscillate on the

Fig. 6 —Adding reaction.
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Nor was
eaction, with variable condenser,

M.W. band wnh the average. transistor.
the usual type of »
sufficient.

Variable coupling is required between the colils,
which are of the cld basket “fype, about 2in. in
diameter. ¥ volume falls when the coils are brought
together, ‘connections 1o the reaction winding need
reversing.

Reaction is much less satisfactory than with a
valve detector. As volume increases, so does the
efficiency of the transistor. As a result, the circuit
tends to go abruptly into ascillation, and it is then

necessary io separate the coils considerably to stop

oscillation. But. the circuit has the advantage of
increased: sensitivity despite these limitations.

The effect” of reversing: connections to base and
emitter is worth tryving. A long aerial must not be
used, or no oscillation will be. obtainéd. The by-pass
condenser across the phones is necessary. Adjusted
for best results, the circuit permits the use of a very
short aerial. When the point at which oscillation
commences has been found, the coil coupling can be
adjusted to a_trifle 'under this value.

Transistor Mounting

In order that the thenrenual circuits may be
followed correctly, the electrodes are shown in Fig.
7. 1t is particularly necessary when wiring, to see that
the collector is not taken to any circuit at positive
potential,

As damage to the transisfor can quife easily arise,
due to breaking the feads or from heat travelling
from soldered joints, it is worth while mounting the
transistor as illustrated. A small paxolin or ebonite
piece is required, with three small terminals. The
transistor leads are clamped under these termipals.
When wiring, other leads can readily be conneciéd

Coltector ~ Tansistor,
a

Tecminals

Fig. To-—~Transistor nouniing.
up or removed. The paxolin square can be mounted
by two small screws.

All the circuits described only require a 14
supply. and this can be obtained from any smgle dry
ceil. With such batteries the zinc case 15 negative,
and the inner carbon rod (with brass cap) is positive.
A battery clip can be made by bolting two shaped
brackets to a. strip of insulating material, or leads
may be soldered directly to the battery. The correct
polarity must always be observed.

News fmm the Clubs

TORBAY AMATEUR R4DIO SOCIETY
Hon. Sec.: L. H. Webber (GIGDW), 43, Lime Tree Walk,

Newton Abhbot.

AT the meeting held on Saterday, December 15th. 1956, at
the Y.M.C.A., Tergusy, there was a poor attendance,
caused by the bad weather conditions.

All members are usked to keep this date vacant : Torbay
Radio Society Annual Sociul and Dinner will be held at Oswalds
Hotel, Babbacombe, Torsuay. Assemble 7.30 p.m., on Saturday,
Pebruar) 23rd. 1957. Tickels from GIGM, at 36, Shlnha\ Lane
Torquay (Tel. No. Torguay H633AS).

It is hoped that members will make this event i SUCCess—-—
‘which it always has been in the past.

BURY RADIO SOCIETY
Club Sec. : L. Robinson, 36, Avondale Avenue, Burw
HE next meeting i
February 12th—
by G6QT.
The meetings are held
Bury, at 8 p.n.
In. addition, the <Jubroom ut the A.T.C. headquarters,
Street, Bury, is open roost Wednesday evenings:

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec.: €. H. Bullivant (GIDIC), 25, Su
Catford, S.E.6. .
THE annual Christmas party was held on December 14th and
was attended by ni mambers and their friends. The’
Constructional Contest was won this year by the club chairman,
J. Lambert. GIFNZ, with his 813 H'F. transmitter. In second
place was W. Martin, GIFVG, who entered a 2-metre trans-
mitter and receiver. The judges for the contest were S. Coursey, .
G3JJC, and P. Horweod, G3FRB, both members of the Cray
Valley club.

_ At the last meeting in 1956, S. Horne, ex-G3IXL, ex-YE2AEE,
and now VE3EGO, visited the clubrooms to renew old friend-
ships and to show nunicrous mlour—shdcﬁ of photographs taken
in Canada and the U.S.A,

Programme for Febroary &
8th—To be arranyed.
15th—Constructional Evening and Ragchew.
22nd—* Tape Recorders,” b5y Messrs. Grundig (Great Britain)
Lid.
Mestings age held evesy Friday at the clubrooms,

‘A PBroadcast Transistor Recegivef,”

at the George Hotel, Kay Gardens.

Hill

Fillans Rouds

225, New

-Session entitled * Your Questions Answered ™

when visitors and new
Details of membership

Cross Road, London, S.E.14, at 7.30 p.m.,
merobers will receive a warm welcome.
¢an be obtained from the hon. secretary.

THE SLADE RADIO SOCIETY
Hen. Sec.: €. N. Smart, {10, Woolmore Road. Erdington,
Birmingham, 23.
THE Club Station (G3JBN) at the Church House is available
every day of the week for the use of members. Instructional
and constructional classes are held on every Tuesday and Wednes-
day evening. The * Slade Net ** will be on the air on the following
Friday everungs—February 22nd and March 22nd.
February ch— A -Demonstration of High Quality Sound
Reproduction,” by Messrs. Whiteley Electrical Radio Co. Ltd.
March 1st— Cireuit Appllcanom of Transistors® by Mo,
J. Chandler and Mr, A.W.Y ates, of the British Thomson-Houstor
Co. Ltd.. Rugby.
‘\hrch 15th—" Brains - Trust,” followed by a description of

_ the aims and purposes of the Radio Amateur ‘Emergency Network

{Raen) by Mr. A. E. Matthews, G3IFZW
March 29th-—* Radie Direction Fmdmg » The technicalitfes
of D.F. by Mr. N. B. Simmonds and other ‘members.

CRAY VALLEY RADIO CLUB
Hon. Sec.: S. W. Coursey G3JIC, 49, Dutverton. Road New
Eltham, London, S.E.@
HE Annual General Mecting of the Club will be held at the
Station Hotel, Sidcup, Kent, on Tuesdav March 26th, 1957,
at 8 p.m. The Club is holding a ** Brains Trust” and Quiz
at the Station
Hotel, Sidcup, Kent, on February 16th, 1957, at 8 p.m.

THE SCARBOROUGH AMATEUR RADIO SOCIETY
Hon. Sec.: P. Briscombe, G8KU, - Roseacre,” Irton, Wi

Scarborough, Yorks. )

AT the Annual General Meeting held on Thursday, January

10th, 1957, P. Briscombe, GEKU, was once agam clected
Hon. Secretary. ' He has held this office each year since the war
and his hard work and smiling service have earned the udmiration
of all those associated with him, Mr., Watson, G3JME. is now
Chairman, and Fred. Powell is Hon. Treasurer.

The %crety s Station, G4BP, will now be more active on” 160
and 80 metres, phone and C.W. A 10-watt rig, made by GZY?
is now av_ulab]e and G3KJIY has provided a very nice receiver.

Visitors and new. members are invited to take partin a very
comprehensive programme now.being prepared. Meetings take
place each Thursday evening at 7,30 p.m.
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Built to the highest standard !

CAB|NETS CAT. ND. CAB/03. A magnificent
Bureau-type Cabiget of the very highest
n————————— - 1 quality inspeclally seleciril Walnut veneer-

ed exterior. Light-Sycamore interior with
Rexine lining to match. Ont: dc dimen-
sinm, length 34in.. depib 173 height
$3in. Sleping contrel parnel on rmht harnd
side approx. 16in. x J0lin. }.emovahh
baseboar! on right gide approx. 131
g 15in. Two full-sized felt lined wmpdrt-
pents in the lower hali.
H

CAS.
1 or on Credit Terins.
163 Gns. .00, dos o5

CAT.NO.CAB/C4, wWanut vencercd de
luxe cabimet of the very highest ¢ v
with sycamore-lined interior and pull-out
base on the right-hand side ruuaning ox
high quality . ball I-e.nnnga Yarge silk-
covered baffle board with “pcnl‘er ent-out
on right-hant side below ch; centrol
panel. Overall size %, lnng in. high
X lmu (]e&[) -

: b,
£1 3-1 0.0 2.0 e crmriogs =

CAT. Kso. CABJ02. A well- ~Aesigned
Bureau- type cabinet in w mediuw size.
Veneered in a highly figured Walnut.
Ouiside dimenslous, length 243in., depth
16in., height 32in. "Slopmpg eontrol panel
un rxght hand side approx. 13in. x 10}in.
Remevable baseboard on right-hand side.,
approx. 13tin. x 13Iln. Large record cots-
partment inside the cabinet, located &t

the top on left-hand aide.
CASH ONLY 12 GHS.
Pacling and Carriage 20, -,

CHASSIS AND TUNER UNITS |

CAT. NO. CR/AFMA49PP, Complete radio Chassis of latest Design and Techuigue.
9 valves. 4 wavebands including FM/VHFE Baud, Push Pull output stage, inelnding special
10in. high-flux speaker. A.C. 200/250 volts 50 cycles only. Suitably lit muitiscoloured glass
clial of the horizontal type. Slow moticn tuning dr Full provigion of Automatic Volume
Control. Negative feedback from cutput transioraer sec ondary. Sockets pravided for Aerial,
Barth, Gram. Pick-up and Extension Speaker. Conneetions provided to (iram. Motor con-
tralled by Chassis On/Ofi switch., All indactances have an exceptionally high @ value. The
Audly Section is designed for first rate reproduction en Radio and Gramophone. The ione

contrals have been given an extra wide range to embrace all types of recordings, Size 15in. v
fong ¥ &iin. high x Tiin, deep F A ’ SI NG LE WAVEBA ND
“redit LY i
g Sl SeriigD 1 ; FM TUNER UNITS

case 26 Gns. o)
Sellf powercd. Six valves with grounded grid RF stage

n followed by additive mixer using a hL(bJ twin triode
AM/FM (FOUR WAVERANDS) in sealed yermeabllity tuned wnit. Two LF. stages
TUNER CHASSIS. i~y Short, enfmadxzm\unuu; &8in with $ALS double diode as
Medium and Long. & Tv ratio detector. Treguency coverage of B3.101 mega-
Superhet with per}xﬁenh\;x‘tyvfu;]i?i u\;cm ;llm\s adequate overlap. Very finest guality
FM/VHT band. Maric Eve Tuning. Emichout
M band sensitivily of 0.9 micro-
volts. Minlmum oseillator radia- ! CAT. NO. FMT/A. Complete nit in Cabinet with
tion. Less than 20 kilocyéles Magic Eye tuning. Boxed, 13in. long x Giin. overall
drift. Sigual to noise ratio better depth x 7iin. high (approx,).
than 26db.  size 15in. long x 1} Or on Credit Terms
61in. high x T3in. deep. i 167 GHS. Packing and carriage 1275,

CASH 4
) 22 G“s- - CAT. NO. FMT/ Chassis only excluding magie-
gr g{x Credllt Ter!ns. . 3 eye.m iin. long x 53iin. overall tepth
acking and carriage 15 x 4 higl Packi 14
, s £13,15.0, canrigs 1306

* LOUDSPEAKERS AUTOMATIC RECORD CHANGERS, GRAM. AMPLIFIERS, TAPE-
RECORDER equipment, etc., available at keenest prlces. Send for large illustrated Catalogue.

ALL FULLY GUARANTEED. Generous extended credit terms on orders exceeding £15,

Dealers supplied at full discounts.

DOMESTIC DIRECT SALES LTD

90 JUDD STREET, LONDON, W.C.1. Telephone : TERminus 98767
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'PREMIER RADIO COMPANY =

¢ pOPEXAEE s (Depl. P.W.) 207, EDGWARE ROAD, LONDON, W.2  sunisiiBow agss

8. H. MORRIS & CO. {RADIO) LTD.

PADDINGTON, 32712

2.BAND T.R.F. RECEIVER

3-Band Super- -
het Recveiver 8
may be bailt
for %.19.8
plus pk. & carr,
3/-. These twe
receivers ude ’
the latest ivpe
circultry and
are fitted {nta
‘attractive (abinets 1:
either walnut or
Individual Instrucy
post iree.

BUILD THESE ’\EW PREMIER DESIGNS

sonr ron £9, 18,07 e0

MULLARD AMPLIFIER KIT
Why
not
make
the T8, or

control in a s

Best / 510340 plus v

parate unit,

v

TRANSEOREKIE

Send for the Premier WIDE ANGLE
TELEVISOR booklet, 348 vost Iree.

gomponents  for
), FLUS preamplifier
chassis (total six
Ay e purchased
for £12.12.0, plus pkg. & post
plifier and tone

z. & post 78,

Aow SLUPLEED WITH
ULTRALINEAR GUTPLUT

 ALL:DRY BATTERY :
PORTABLE RADIO RECEWER | . +WATT AMPLIFIER
BYLT BOR T BUILT FOR £4.1 0:0 & Caxr.,
e b s%éél.i%gv J

VOLTS. Suit-
able for either
3-ohmm  or 18-
~ ohm Speakers.
coveriny Negative feed-

medium and baegk. Any
]_aug waves. " Rex- T typeof pick-up
ine covered cahinets ’ i may be uvsed,

illin, £ Min. x S%in. in contrasting Overall size 8in. x 7in. x &in, Price of
colpurs, wine with s panel, Instruction Amplifier complete, tested and ready for
tonlk. 1/8 post iree, which Includes full ase, £5.5.0' plus 3/6 vkp. and carv.
constructional details and list of priced A STEEL CASE IS NOW AVATLABLE
03] LS, I e N DA *
Comnonenty COMPLETE WITH ENGRAVED PANEL,

COMPACT GRAM: AMPLIFIER 156 EXTRA,
Suiwnie for <oy | A NEW TAPE RECORDER

%wle, of P‘licktglp,
Clum a =3
Youme wnd tone | crepit Terms DEPOSIT £D

knobs,. Overall

size 7iin, long ¥ and 8 monthly payments of £4.18.6

i, videyx 24 H.p. TERMS 1 peposit £20

and ready for use. and 12 rmonthly payments of £1.17.1
£2. |9 6 Cash price £40 ylus packinz and carriage

21i-, Case finished in Brown end Antique

Plas packinz & postage 2 Fawn. Size 15in, x 12}n. x Tin. with the

— S, - e very latest type.Continental fittings. For
GRAM B.S.IX. 4-Speed A.C. mains 200-250 volts, 50 cycleg? A
. ;\llu?cshanl;;:or.& P KREND FOR LEAFLET -
£9.15.0 pius 5- p post. | SEND 24d.. STAMP FOR OUR 1957
UNITS B.S.R. TUS 3-Speed CATALOGU
£4.12.6 plus 26 pke. & post. ) : E

Audiophiles all over the world are

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.

'3{(‘ Audiophile~ Enthusiast for kigh quality sound reprodicc~
tion who is satisfied with nothing but the best.

A‘ Dlo I LES% demanding Mullard audio valves

‘This popular book is available now from
most dealers, price 3°6d. It contains
Jesigns and full constructional details of
the new Mullard EL34 High Quality 20
Watt Amplifier, 2 Mullard Band IT F. M.
Tuner, pre-amplifiers for the Mullard
EL34 Amplifier and for the popular
Mullard § Valve 1o Watt Amplifier,
together with other useful technical
information.

' , COUPON
u ar To Mullard Ltd., Publicity Division

Please send me, free of charge, leaflets on the

WORLD SERIES ﬁul{lard{Wf’e;riIth gie:[nf zg:diodl«"l%lres, jmd
. L radls of “High Quality Sound Reproduc~
AUDIO VALVES | &

@ . NAME ... . .
i L ADDRESS. . o e

Wultard Ltd., Publicity Division,
Mullard House, Torrington Place,
Lenden, W.C.1.
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By S. E. Addis

Builcling th

A MINIATURE BATTERY-
OPERATED RECEIVER USING
THE NEW LOW-CONSUMP-
TION  VALVES  AND A
FERRITE ROD AFRIAL

i

(Continued from page 830 February issue)

OLLOWING the successful building of the
mains version of this set it was decided that a
battery model would- be welcomed by some

constructors and so the design was put in hand.

It was found that a receiver could be constructed
on the same lines as the mains version and the set
was made to the same measurements and will fit the
same cabinet.

In order to accommodate the batteries in the
cabinet, some rearrangement of the components had
to be made on the chassis but the front panel remains
the same. In addition two brackets are required, one
to support the output transformer and .to form a
partition for the H.T. battery, and one to form a
partition for the L.T. battery. These small brackets,
apari from supporting the output transformer, are
really to stop the batteries from pressing against
valves and LF. transformer.

As will be seen from the circuit diagram the new
Mullard 125 ‘mA valves are used and for those
readers not familiar with these types of valve it
should be said that they are similar to existing types
such as 1RS5, 1T4, etc., or DK91, DF91, etc. except

that the filament rating has been halved. This is a
very useful improvernent as it has the effect of making
the L.T. battery last twice as long. .

Circuit Description

The Ferrite Rod Aerial is tuned by one section of
the midget twin-gang tuning condenser (C3) with
trimmer (Cl) connected across L1 for medium-wave
operation and trimmer (C2) connected across L2 for
long-wave operation.

Valve 1 (Mullard DK96) is a Heptode operating
as frequency changer. Osmor Q08 and Q09 are
medium and long waveband oscillator coils tuned by
C7 second section of the 500 pF midget twin-gang
tuning condenser with medium-wave trimming by
Cé6 .

Valve 2 (Mullard DF96) is a R.F. pentode.opera-
ting as LF. amplifier in conjunction with the Wearite
LF. transformers type MS00.

Valve 3 (Mullard DAF96) is a diode pentode opera-
ting as signal and A.V.C. diode and A.F. pentode.

Valve 4 (Mullard DL96) is an output pentode, and’
together with the other valves in the circuit gives a

WA

Hir

AMMAAVIMAAMA
2

VYWY

'F9 Tc'/o'F//

WM
3

ik

= ] 3
26 l
S :

Fig. 1.—Theoretical circuit of the Battery Mini-Set,
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total L.T. consumption of 125 mA. Total H.T.
consumption is aboui 9.5 mA..

Construction

The receiver is constructed on a small chassis and
panel as with the mains version, the chassis being
8in. x 2%in. x lin. and the panel 8in. x 6%in. In
addition two brackets size 24in. x 3in. with in.’

Alignment

right-angle bend will be re-

quired to support the batteries

as mentioned earlier.

After all holes have been
drilled, and the cut-out made
for the loudspeaker, the tuning
condenser, volume control and
wavechange switch should be

Bracket, 2 off

Bracket,
e 2 off

= 2%

output rransformer.

B R YT

Resistors

R1—1 M2 | wati,
R2—27 K ! watt.
R3—33 K | watt.
Rd4—22 K | watt.
R5—47 K } watt.

R6—4.7T M 2 } watt.
R7—1 M & volume conirel
R8—6.8-M£ 1 watt.
R9—10 ‘M } watt.
R10—2.7 M ¢ 1 watt.
R11—4.7 M @ } watt,
R12-—470 ohms.

Condensers
C1-—50 pF Trimmner .
C2—100 pF Trimmer.

k4
Fig. 2.—Details of the Ferrite
Rod mount and bracker for

B T L LT B

mounted on the panel together with the trimmers and
oscillator coils. .

The alignment is as for the mains version, but
final alignment should be carried out with the
batteries in position and slight readjustment of the
- trimmers can be made when the set is fixed in the
cabinet.

.

54-85

; Vo/ume;
<Y
JEI) w
] < On—Off
e

Midget Twin-Gan, .
Turiing Conenser Mains

Transformer

Oscillata
Coils
g —
] 5 9
/ 2501, 30mA.,
Bf;%e%, Rectifier
2 Bracket
fed 1 --{1®,~¢0 hotd
=1 X Output
Transformer

T Gracket

Space for Bstter:
Type AD3S 4

DAFSE; i
% -
e

/F 2 Type B /26

Space for Battery

Fig. 3.-~Main layout and plan ﬁ'ew. -

LIST OF COMPONENTS

C3—500 pF Tuner.

C4—150 pF Silver Mica.
C5—.01 «F 150 vw Tubuiar,
C6—50 pF Trimmer.
C7—500 pF Tuner.

C8—150 pF Silver Mica.
C9—470 pF Silver Mica.
C10—150 pF Silver Mica.
C11—.01 ¢F 150 vw Tubular,
C12—.01 xF 150 vw Tubular,
C13—100 pF Silver Mica.
C14—100 pF Silver Mica.

C15—.002 »«F 150 vw Tubular.

Cl16—.1 4F 150 vw Tubular.
C17—.01 uF 150 vw Tubular.

© C18—8 uF 150 vw Electrolytic.
C19—.095 «F 150 vw Tubular,

C3 & C7—Midget 500 pF Twin Gang Tuner.
T1-—Midget Qutput Transformer 80-1.
Teletron Ferrite Rod Aerial type FRD.
Osmor Osc. Coils type Q08 & Q09.

Wearite 465 ke’s LF. Transformers type M8(40,
Stern Radio Portable type Tuning Scale.

4 B7G Valveholders,

2 Round Knobs.

1 Pointer Knob.

Battery Plugs.

3-pole 2-way wavechange switch.
R7—Midget. 1 meg. volume control with switch.
Elac Sin. Loudspeaker type 5/56.

Valves

DK%6 Mullard. DF96 Mullard.

DAF96 Mullard. ™1L.96 Mullard.

PSR

Teoom st e ap saren 10 0 in g anree
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HE conception
of the conver-

sion to be
described is  ex-
tremely simple,

although its execu-
tion is somewhat
tricky in detail.
During the actual
building, every step was carefully tried out before the
final construction in miniature was carried out, so that
no awkward alterations had to be made in embarrass-
ingly small spaces. A word of advice, not out of place
here, to all those attempting miniature work, is to use
"4 pair of dissecting forceps instead of fingers and to
wear a pair of magnifying spectacles. The latter
measure will obviate a great deal of eyestrain,
especially when working for comparatively long
stretches. Tt is essential, of course, to use a small
soldering bit, the other requirements being a steady
hand and the patience of Job ! j

When considering miniature receivers in general,
the author contends that certain desiderata should be
fulfilled, namely :

1, It should be reall

y small and easy to carry
about.

2. That there should be a minimunm of accessory

paraphernalia,

3. That it should function, in favourable conditions,
with little or no aerial.

4. It should be capable of receiving all the principle
services of the BBC ; the Home Service, the Light
and Third Programmes.

5. Itis aceustical quality should
be geood.

These points will be dealt with as
they arise during the course of the
description- to follow.

There are several different types
of hearing aid available on the
swrplus market consisting basically

PR TSR,

LIST OF COMPONENTS

edresco Hearing Aid, Tvpe OL 10.
:L.T. and H.T, batteries tor same,

: Germanium diode (surplus).

s Bare Ferrite rod (about 10 cms.
i long). :
: 250 p¥ Trimmer (postage stamp type,
e.g.. Hunts’).

L O P O 7 T TP URP RPN

H C

e

JIEARING AID

>, A MEDIUM- AND LONG-WAVE BROADCAST SET
MADE FROM A STANDARD MEDRESCO AID

By M. J. Dunn

of a high-gain audio amplifier of sub-miniatare
dimensions, and almost any of them can be usefully
employed for constructing pocketsized radio
receivers, The conversion.consists fundarentally of
feeding the audio output from a tuned detector stage
into the hearing aid amplifier. The writer has tried
out various schemes to this end and  found that
excellent results can be obtained from the most simple
circuits, all of which consist essentially of a tuned
circuit and crystal diode detector. The arrangement
to be discussed uses a home-wound Ferrite rod,
tuned by a 250 pF trimmer feeding into a surplus
germanium diode of no particular specification. The
set is designed to receive the London Home Service
(330 metres), the Light Programme (1,500 metres)
and the Third Programme (464 metres). The author’s
house is some 70 miles from London, 50 from
Daventry and 100 from Droitwich : it stands about
30ft. above sea level and the top storey is 40ft. from
the ground. On the top storey good audible signals
are obtainable from London and Daventry without
an aerial or earth, but the addition of two metres of
wire as an aerial gives first-class results from all
three stations. In districts, therefore, fairly remote
from the services required, it might be just as well to
use 2 -high-Q coil with a short aerial (and earth if
required). I have found that in most situations
earthing the top end of the coil works very well and
is usuvally quite easy to achieve, but the optimum
arrangement when distant from a station is a short
aerial and a good ecarth.” The locality will decide
what is best and naturally one is going to meet
tremendous differences in signal strength with any
kind of portable receiver.

LR 4
AR N
\if

Y
1
1]
'
L]

10MQ

AAAAAAAARARARA o
RYVVVYVAYY

47
pPF

: Litz wire (6 strand). g
¢ For other minor requircments, see

text,

iy

@ ©)

Fig. 1.—a) The original input circuit; and ) after conversion.
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The hearing aid used was the Medresco “ Crystal
OL 10 and it consists of a black bakelite case housing
the amplifier and crystal microphone., Separate-leads
issue from the bottom of the case for the single
eaxplece and battery connections. The amplifier
itself is of fairly straightferward design and employs
valves DF70, DF70, DL71. The circuit is identital
with that recommended in the Medical Research
Council’s Report No. 261, p. 47,

Removing the Chassis from the Case
Care must be.exercised throughout all the opera-
tions to avoid damage to wiring and miniature

Clips for Ferrite Rod

Connection to
/ top end of coil

Earthing
4 g

Red Diode legd bent
upwards at. right angles

Fig.

Flex for wavechange
connecfvon

2.~Inside front of case after construcnon of
diode receiver.

components. First lay the aid face downwards,
preferably on a large sheet of white paper in. a good
light, and unscrew the four countersunk bolts, one
at each corner. Then, holding the two halves of the
case firmly together turn the-instrument over on its
back and only then remove the front of the case. This
will reveal the chassis on the microphone side and the
whole may then be gently raised. off the four corner
pillars and taken right out. Four springs will be
found, one on each pillar. Once the chassis has been
removed the conversion is undertaken in three parts :
(1) alterations to the chassis, (2) alterations made to
the front half of the case and (3} the winding of the
Ferrite rod. The rear half of the case may, therefore,
be put on orie side until the work is completed. There
are also some refinements which are desirable if
the finished receiver is to be used for listening to
music. These three stages will now be considered in
order,

Alterations to the Chassis

These are few.

1. Gently but firmly prise up the microphone until
free and unsolder the two-connections. (The mike is
not required further and may be placed in the spares
box.)

2. Remove the two resistors and one capacitor
which constitute the tone correction network and
which are situated to the left of the volume control,
together with all the leads to the tene control switch

(which is destined to be used as a wave-change
switch). We are now left with two free wires passing
10 the rear of the chassis. One of these is an.earth
connection and- is left alone at this point, the other

Actual photograph of the view in Fig. 2.

passing through a hole will be found to be the free
lead of the grid capacitor of the first valve.
3. Draw this free

UM 1 U ] D} U T 1S AR 1T ) UMD U O R ) GO ) VD) SOOI I N O -

wire back through the
hole and cut it short
to a critical length so
that with a small loop
at its free end this
loop will lie exactly
over the hole through
which the lead was
drawn (this loop, or
simply the end bent
over, will ultimately
take the end of the
diode which will pass
up through the same
hole). Before making
theloop it is as well
to tin the end of the
wire (Fig. 6).

4. The wave-change -
switch may now be
dealt with. Its con-
nections will be found

on the front side of
the chassis and it will
be seen to consist of
a central wiper and three selector positions. Choose
any one of the outer two connections for the coil,
and the remainder may then be wired together and

Earth
connection

Wavechange
connection

Long —Wave
Coil

The complete receiver v

Fig.

earthed. First bend the free earth connection

tmentioned in secion 2) so that it can be soldered to

one of these switch connections. A bare tinned wire

may thei:be run to all the earthed points, not forget=

4.—Details
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ting to re-earth the casing of the volume control
which was disconnected when removing the tone
filter (Fig. 3). .

5. Next a small hole is dsilled through the chassis
just below the switch; and an insulated wire, soldered
to the coil switch connection, is passed through this

Photograph of the view at Fig. 3.

hole and extends on the front side sufficiently to
allow connection to-a flexible wire coming from the
coil. (See Figs. 6

1 a double head-set.

S £3 M | G { ) LS 1 W | W

and 3.)

These operations
completed, the chassis
is now ready, and at
this juncture it is as
well to feed an audio
signal (ideally from a
crysial set) into the
- amplifier to see that.
- all is correct.

Preparation of Front

of.the.Case {Fig. 2)

It is upon this that
the diode tunmer unit
is built. The Ferrite
rod fits on o two
clips on top .of the
case, and the diode
and 250 pF trimmer
are housed inside.

1. Working from
the inside,. first snip
round the protecting
gauze which covers
the microphone grille. This done the grille itsell is
carefully cut out to leave a circular hole. (Proceed
with care because the bakelite is very brittle.)

adium—Wave End clip and
85 turns termingl, fitting
agjscent - over top connectiorn

i

PR

" the Ferrite rod aerial.

.2. From some. suitable sheet aluminium cut out a
small square, the size about 4 cms. File.the corners
off round, and in each drill a hole for 6 or 8§ B.A.
belts (to correspond to similar holes to be drilled on

Ya——-(—t

T SR 1 R ) - USR-S |

the front of the case) ‘and also a central hole to
accommodate the bush- thread of the trimmer. This
metal panel fits centrally over the circula¢ hole in
the case and is bolted to it through the four coinciding
holes. Inside the case a solder-tag should be put
under one of the four nuts for earthing purposes.
3., Remove-the.adjusting screw from the trimmer
and replace it with one of the same thread but about
twice as long. This will then project externally and
can be fitted with the bakelite knob from an old
S.G. valve (1930 vintage) held firm by a lock-nut.
4. Three slots are now cut in the upper free edge
of the case. Two of these are placed 1 cm. equidistant
from the midline on either side of the volume control
knob, their width and depth being such that they

Qutput Hole to be bored. Existing hote.  Earth
Fanstier  for wavechange for Diode, lead
connection \

‘vt DF7C

Fig. 3.—Rear of chassis after conversion.

will accommodate a 6 B.A. bolt snugly. The third
hole is placed close to the right-hand of these two
latter (viewed from the front) and this will house a
very small grommet through which will pass the
connection to the top of the coil.

5. Two suitable clips {e.g., from a fuse-holder) are
bolted to the top of the case.through the two slots
mentioned above, and these will hold and make
connection with the Ferrite rod.

6. A hele is drilled to take a 4 or 6 B.A. bolt
through the front of the case at the lower end in the
midline. A bolt is passed through this and the head
on the inside should make contact with the copper
screening inside the case and should have a solder-tag
placed under it. Outside there is a terminal nut to
take an earth connection where necessary.

7. With everything fixed in position this part may
now be wired.

(a) A bare tinned wire is run round and soldered
to all the points to be earthed, connecting these to
the earthing tag mentioned under (6) above.

(b) Next solder the black end of the diode and a
thin piece of flex to the non-earthed connection of
the trimmer, the latter passing through the grommet
should be left reasonably 1ong ultimately to fit on to
the top end of the coil. It can be cut to length later.

{¢) Connect another short length of flex to the
other clip and leave Lhis free inside the case, eventually
to make the wavechange connection.

(d) Ascertain the exact position of the hole in the
chassis through which will pass the red diode wire

e ot
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and then bend the latter (after putting on some
sleeving) at right angles so that its free end points
vertically upwards and will then pass precisely through
the hole. | .

This finishes the alterations to the aid itself and the
chassis may now be replaced. While doing this make
sure that the volume control/on-off switch control
engages with the peg on the knob, and also guide the
sleeved wire from the diode through the appropriaté
hole in the chassis. This'may then be soldered to the

7.
Anode
vy

Wavechange flex from coit

can fit into this groove__

between Switch and
Volume Control

High  To
Impedance KT+
Qutput. -

Low Nega{‘ive Loop to Wavechange
Impedance feegback t5ke wire connection
vtput line from Diode

Fig. 6.—Rear of chassis after
coiversion,

loop in. the capacitor lead .and also
the flex from the coil to the wire
from the wave-change swiich,
Preparation and Winding of the
Ferrite Rod o

The geographical situdtion of the

©HTHFION

miles north of
i P Cambridge) neces-
sitated using a
L.W. coil for the
reception  of the
Light Programme,
but this will not be
necessary in areas
where the -signal
strength of the
medium-wave
station is adequate.
This would obviate

125y

= ) the necessity of the
| P 77> wave-change switch
| - Hi— and the third coil
NFB Lirie connection, so that

the entirc conver-
sion would be very
much simplified.

Fig: 5. —The output circuit. XY
piovides low impedance, and
AE high=impedance outpurs.

The details about to be given apply to the reception
of London 330 metres, -Daventry 464 metres and
Droitwich: 1,500 metres. Constructors wishing to
receive other stations would do well'to try out their
coils first with ordinary wire to avoid having to make.
subsequent alterations to Litz windings.

The Ferrite rod used was 10 cms. long and the
exact dimensions are best obtained from the accom-
panying diagram. TFirst the rod 'is covered by a
layer of insulating material, which may be kept in
place by cellulose tape. For the long-wave section
the writer had a suitable surplus Litz-wound coil
.which ‘exactly fitted the diameter of the rod. The
medium-wave section consists of 85 adjacent turns
of sixistranded Litz wire. With this arrangement it
was found that 330 metres was tunable just above
the minimum position of the tuning trimmer and
that 464 metres could be tuned just short of maximum
position. Soldering the ends of ‘the Litz wire was
achieved by firmly but gently teasing the strands with
very fine steel wool soaked in acetone. These were
examined under a powerful magnification before
tinning.

The three connections along the rod are made by
tinning a length of bare copper wire, winding it
tightly around the rod at the appropriate position
and while still tightly held the hot solder bit is
stroked over the surface to weld the turns together.
The coil connections are made to these contacts, two

@._.--.-; Photograph of the view shown in Fig. 6.
il y «‘---? writer's house (25 of which fit into the clips on the top of the case, the

third to the frec flex (Fig: 4). |

We now have a pocket radio with two-range
tuning, the audio output of which feeds into a single
high-impedance earpiece. The wave-change switch
is adjustable by a small screwdriver or any similar
device that is handy. As it stands it is cxcellent for
listening to speech, but leaves much to be desired if
one wishes to listen to music seriously. To this
fatter end some useful refinements may be effected.

In its existing form the output of the receiver is
fed through a step-down. transformer, the primary
of which acts as an A.F. choke, which is shunted by
the high-impedance phone and a 0.1 uF capacitor
in series. The secondary of the transformer is utilised
solely for the provision of negative feedback to the
grid of V2 (via the bottom end of the volume control).
For musical fidelity certain conditions are csseritial
with headphone reception :

1. Optimum ‘matching. ‘

(Concluded on page 5%)
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RADIO AND
RADIOGRAM CHASSIS

Designed to the highest standards.

General specifications applicable to
all models 1 200/250 volts A.C.
50 cycles. Horizontal  mulzi-
coloured glass dial. Slew meotian
tuning.  Full Automatic Velume
Control, Negative feed - Back
from output transformer secondary.
Aerial, Earth, Gram. Pick-up and
Extension Speaker sockets pro-
vided. Connections provided to
Gram. Wide range tone conirols
for 2l types of recordings.

WESTFIELD. 5S-valve superl;et.
3 wavebands. 192 G“S.
Packing & Carricge 12/6.

MANSFIELD. 7-valve superhet.‘
4 wayebands,. mclud-
e e e, 231 GnS.
Packing & Camage IS;-

HEATHFIELD. 9-
valve superhet. 4
wavebands, mdud:;g
FM./V.HF Ban
Push-pull output. 26 Gns.

Packing & Carriage 15]-.

N R RS REBNEE XS RN N ¥ 23 TR C A TS AR A KT I NN IR RN N ERNETE IS I T RAN P AN P TR R F A A RTAAADNNE Rk

FYFIELD

EMIVHFE, Tuner in
suitable for building
Radiograms or Receivers.

Packing & Carriage 12/6,£13-15-6.

chassis form

into

ELEARERIE NSRS R NEE]

ALL FULLY
GUARANTEED

STAT!ON ROAD-HAROLD WOOD ESSEX !NGREBOURNE

existing,
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l-l'qa'r&lll,litx’lh'll!-rnuign'lnnlll.ltl.llI!lil!llcli‘t

THE APEX CABINET

High gquality Bureau-type cabinst in
selected Walnur veneered exterior
with Light Sycamore interior and
matching Rexine lining. Dimensions :
Width, 34 ins. Depth, {7} ins. Heighe,
3 ins. Sioping control panel on right-
hand side, 16 ins. x 104 ins. approx,
Removabie baseboard on right side,

154 ins. x |5 ins. approx.
‘ Packing & Carriage 25/-. 16:%‘ Gns.

THE PARAGON GCABINET

Medium size,

Dimensions : Width, 29} ins
t6 ins. Heighr, 32 ins.

approx. Removable baseboard on
right side, 13} ins. x 13 ins. approx.
Record compart-

ment inside cabinet.
Packing & Carriage §5/~,

AUTOMATIC RECORD CHANGERS %

Latest-type four-speed auto-changer,
incorporating {6 r.p.m. for *‘ talking-
books ”' and arrangement for manual
control. Fitted- wicth high-fidelity
H.G.P. 37, Crystal Turn-over Pick-up
fiead. “ALC. m‘ains 200/250 volts. 53

cyctes. only. £9 15‘0*

Packing & Camage 12/6.

*

-LOUDSPEAKERS, - -Gram Amphf‘ers,

Latest Garrard R.C. 88 Model fitted
with G.C.2 Crystal Turn-over Pick-up
head. A.C. 200/250 voirs.
50 cycles,

Packing & Carriage 12/6.

£13.0.0.

etc,

Available at keenest prices

F.M./V.H.F.
TUNERS

These tumers, are designed for
maximum  sensitivity and best
signal to noise ratio. Eminently
suitable for {ringe-area reception.
High stability capacitors are used
ar all critical points and drift is

less than 20 kilocycles on any
part of the band. 200/250 voits
A.C. 50 cycles only.

CHESTERFIELD

FM./V.H.F. Tuner Unit with auto-
matic Magic Eye tuning, fitted in
high-grade dark Walnut cabinet.
Self-powered and completely self-

contained.
Packing & Carriege 12/6. 16% GNS.

high quality Bureau-type
cabinet in highly fi Fgu“ed Walnut veneer.
Depth,
Sloping controf
panel on right-hand side, 13 ins. x-1Qins,

12 Gns.

TROAR NGB N EE UGB B ESW MK E N EE R R EEE R ERD A RGNS R R KRR RN KK

¥

'z-;!qn!nnnﬂ!lezlnsa-&su-1yxnﬂls5qgn;aqunsu:tns"

mseseses e a e e ez annnns¥

COMPLETE CATALOGUE AVAILABLE
ON REQUEST

RADIO INSTRUMENT SUPPLY FACTORY

2935
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For cutting smaller holes

\CHASSIS CUTTER |

HOLE SIZES PRICE
fin.x I4in. 19/6

-FERRITE

. neatly with one blow of 18/9
- . light hammer - & 22/6 BAND I
i alig 4 .
Smallgr' insize  ~»,  ROD HOLE  PRICE - Converter
any Plus'g, AERIALS i 6/6
L\ y 93{0 7/6

8/9

Kit £3.5.0
Ready wired £4
Postage
and packing 3/-
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M.W., 8/9

BAND | FILTER
Rejects B.B.C.fromLT.A.

aerial. Suitable for all Calibrated
makes. for
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106 inc. Sz:s
instruc- Coil- packs
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minutes Design Escutcheon

 POTTED COILS i
HIGH “@"” 10/6

Simple press home fixing 5/- STATION SEPARATOR

. . . ‘e . . . . - s
Send 10d. in stamps for circuits, wiring diagrams, coil-pack leaflets, component lists, chassis drav¥ings, templates,
and switch tuned frequency tontrolled FM Tuner, price lists, .

OSMOR RAD'O PRODUCTS LTD. P.W.8 418 Brighton Road, South Croydon,

Surrey. Telephone Croydon 5148/9.
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A FREE book vital to your career! ’
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HT from LT

SOME  INTERESTING METHODS
OF GENERATING LOW TENSION
SUPPLIES

HE following details have been

E reprinted, with permission. from

. the Mullard Outlook, and will
undoubtedly answer many of the ques-
tions which readers continuaily raise en
problems connected with the supply of
H..

The ‘problem of obtaining the anade.
and screen-grid . voltage suppheb in
receivers and other apparatus, when anly
a low voltage supply is available, is con-
ventionally met by the use of a vibrator.
There are, however, at least two other
possibilities. One, which involves a new
conception of “H.T.” consists in
runpning valves at very low anode and screen-grid
voltages. Thus in a car radio the anodes and screen-
grids in the earlier stages would be run at about 12
volts, and the output stage would be transistorised.
This arrangement (which, incidentally, is possible only
with specially developed valve types) dispenses with
the vibrator and its disadvantages, and effects a
_considerable reduction of battery drain. The redesign
of one particular receiver. along these lines was found
to provide a battery drain reduction from 3 or 4 amps
to about 1 amp without any serious loss of per-
formance.

%
|
i
i
|
i
;
!

The Transistor D.C.-Converter

A second new method of providing H.T. (this time
in its conventional sense) frony an accumulator or a
dry battery, is the transistor D.C. converter... This
device performs the same sequence of operations as the
conventional vibrator unit.. The battery- input is
interrupted, the resulting waveform is stepped up to
the requiredlevel, and the outpur is rectified smoothed,
and delivered to the-load.

The last of these three closely linked processes

‘follows normal practice ; and it may be elaborated
by means of multiplier arrangements to give output
voltages in the kilovolt range. The step-up stage <can
be either a transformer (with, for high powers, push-
pull operation) or a. ringing choke system.

The interruptor stage, which is analogous to the
electromechanical vibrator, makes use of the fact
that a transistor can be made to switch rapidly
between two extreme states. The first state is
* pottoming,” in which the working point is some-
whére below the knee of the. collector voltage/
collector current characteristic. In this condition the
collector current is high (liniited, of course, by the
rating of the transistory the voltage is very low
{perhaps only a fifth of a volt) and the d}bS'deOn is
also low. In the opposite conditicn the transistor is
cut off, the collector voltage is high. the current is very
small and the dissipation is again low. Hence the
losses in the interruptor stage are virfually only those
which occur in the transistor while it js changing
from one state-to the other. Good circuit design,

LTRANSISTQRS

o i 2 3 4 5
e bbb e

Converfers with 2mW and 4 1o 6W onfpui.

correct choice of transistor, and the use of the
optimum operating frequency, allow performance at
quite low loss levels.

Efficiency

The smaliness of the losses in the interruptor stage
gives the transistor converter its chief advantage over
the conventional vibrator and other devices, for these
devices all need a certain irreducible power drain ro
maintain operation. Thus a vibrator system, even
when new, has an efficiency of only about 55 per cent.
at SW output, with a considerable reduction
below 1W (at which level the power required to
operate ihe device exceeds the power delivered). The
transistor converter on the other hand will maintain
an efficiency of 65 to 85 per cent. from-its upper
power limit of tens of watts down fo about 5 mW,

The Ringing Choke Converter

A full descri lpllOl’l of the action and design of the
ringing choke version.of the transistor converter can
be found in the Proceedings.of the 1.E.E. (November,
1955, part B), The following is an outline of the
action of the basic circuit.

During the input stroke the transistor is “on”
(that is, bottomed) and the supply voltage produces a
linearly rising current in the primary inductance of
the transformer. The linear flux change induces a
steady voltage in the base winding, and thus an almost
constant negative bias to the transistor. The working
point rises to the knee of the collector voltage/current
characteristic and starts to'move round it. The resis-
tance of the transistor now incresses from its very low
“on” state value, therefore the current supplied to
the primary inductance falls. The induced voltage in
the base winding also- falls as the flux decreases, and
the changing bias-voltage reduces the current through
the transistor still further.: When this rapid cumu-
lative cut-off is complete, the flux in the transformer
collapses -and the secondary voltage reverses. As
soon as this voltage reaches the voltage level already
existing across the output capacitor it discharges
through the diods (which hitherto has been' non-
conducting) -and into the output circuit. * When the
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secondary - voltage falls below the output capacitor
voltage, conduction through the diode ceases. .The
transistor (which has rémained cut off during the
output stroke) then returns rapidly to its starting
point and the next input stroke immediately follows.
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Basic circuit of ringing choke converter

The first cycle of operation is ‘usually started. b;

surge currents when the battery voltage is connected.:
These surges produce the necessary negative . base"

voltage swing. It is often convenient, however, to

arrange a push—button starter which momentanly B

applies part of the battery voltage negatively to the
base. In subsequent cycles a negatlve base voltage
swing is provided by stray ringing voltages in the
transformer. When the cycle of operation is estab-
lished it can be inhibited by. the application of ‘a
“long positive pulse to the base.

The Transformer-coupled Converter

In one version of thisalternative circuit the feedback
can be applied: to the emitter rather than to the base,
with the advantage that switch-off is determined by
core saturation rather than by the characteristics of
the transistor.

In the push-pull version -of the transformer-
coupled circuit the two transistors act as switches

the first half of -the- conductlon period. . In one of
the single-ended forms of the transfmmer-coupled
circuit it is, instead, restored to the input battery,
but this arrangement necessitates the use of "an
additional diode. E

Comparisons

The ringing choke circuit is simple and efficient,
but it has a rather high output impedance, and it
cannot readily be adapted-for push-pull operation.
The transformer-coupied circuit has a low output
impedance, and it lends itself to adaptation, but -the
maintenance of operation under heavy loading
conditions tends to be difficult. Push-pull circuits,
such as the one already illustrated, allow a relatively
small transformer to be used for a given output. The
expense of the unit is, however, increased.

The chief advantages of the device are its long
life, its compactness, its simple smoothing arrange-
ments (which follow from its relatively high operating
frequency), its efficiency (which is particularly marked
-at lower power levels), its modest power requirements
(allowing dry battery operation of apparatus hitherto
dependent- on accumulators) and its innocence of
spark-generated. interference.

‘Refinements

The basic.circaits which have been described are.
usually elaborated to give, first, improved regulation,
and, secondly, a considerable measure of protection
ﬂom overload or no-load conditions. )

It-is-possible to use a.separate transistor oscillator
in place of the self-oscillating arrangements described.
Faster switching is obtained in this way, and transient
losses are therefore reduced. A practical converter
of this kind has provided an output of more.than
20W from an: output stage using two 2W power
transistors in push-pull.

Applications
The versatility of the transistor D.C. converter is
indicated by the accompanying table of H.T. supply
(Continued on page 66)

Whic}lx " maﬁ(e » altern- o

atively, so that the input

is applied to each half- e G
primary in turn, . The 3340 30v,100 uA:
transistors are switched on g v ord0v. 75 UA
into the bottomed condi- “6v. 45 to .30 S
tion by feedback applied i ImA
tp the emitters. Part of the :

input-current flows into the 6v. 90v., 12 mA
load and part is stored in 6v. 135 v, 17mA,
the transformer inductance. 12v. 10kV, 100 puA
Wheén the core saturates, 12v i, 750 I A
the transistor comes out of "and
bottoming and cumulative 150 v.. 3 mA
switch-off ~ occurs. The 45v. - 400 to 700 v
consequent reversal of the T 60 to 35 4 A
transformer. voltages then 12v 100 to 150 v.
switches the second tran- i 4 to 5W

sistor on and the half-cycle
is 1epe‘1ted

- The outpat is taken from
the two half-secondaries in
turn, with the appropriate
dipde conductmg The
energy stored in the trans-
former inductance is largely
fed to the output during

in- November, 1955.

thIlS

Operating Efficiency Possible applications

Jrequency
10 ke/s 60%,  2-valve hearing aid.

3 ke/s '80°%," Frequency changer. and LF.
amplifier stages of a baitery
receiver.

1 kefs 70%  Typical battery receiver.

1 kefs 70%, = Large AM. or F.M. receiver.

1.5kefs . 55% E.H.T. unit.

1 ke/s 70°%,  Oscilloscope supply.

2 kefs 70°%; Radiation couriter.

700 ¢/s 75%. Portable transmitter and
receiver.

Jse has been made in this article of some of the information and diagrams in
the Paper entitled ** Transistor D.C. Converters” by Light and Hooker, which’
was first published by the Institution of Electrical Engineers as Paper No. 1862R
in April, 1955, and republished in*Part B of the Proceedings of that Institution

Some of the circuits dlscussed are the subjects of patents or of patent applica-
The push-pull circuit illustrated was developed by Uchrin and Taylor
(see Proc. I.R.E., Jan., 1955).
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to come by.

NEWNES

Radio and Television
Servicing

CLAIM YOURS NOW

7 DAYS’ FREE EXAMINATION

This is Newnes COMPLETE Radio & Television Servicing library
—1,850 models including Jatest RADIO SHOW. sets.  Here, at
instant call, are all the populur models which youw are ever likely
to be called upon to service—including circuits and data difficuls
it covers TV models o the LATEST 2lin.
13 channel receivers : Band 11 cooverters ; radios, radiograms.
portables, including latest VHF/FM and Transistor Models ;
Car Radios—and in addition Technical and Progress Sections
to keep you abreast of latest servicing techniques. This ur-to-
THE-MINUTE all-embracing set can pay for iself within a few days
of receiving it— this is fact! You can preve it fo the hilt by
claiming FREE. Examination—post the coupon NOW.

1,850 MODELS INCLUDING LATEST RADIG: SHOW SETS

SICN

Alba,.

Banner,
Champion, Gossor, Decca, Defiant,
Ekca, E.M.L, English Blactric, Fergu-
sen, Ferranti, G:E.C., H.M.V,, Invicta,
K-B, McCarthy, McMichaz], Marconi-
phone, Masteradio, Mullard, Murphy,

Ambassador, Argosy,
Beethoven, Bush,.

Ace;
Baird;.

Pam, Peto Scott, Philco, Philips,
Pitot, Portadyne, Pye, Rainbow,
Raymond, Regentone, R.G.5), Sobeli,
Stella, Ultra, Yalradio, Vidor.

3 .DI-U

SERVICING. DATA for—

F Ace, Ambassador, Armstrong,
Banner, Besthoven, Berec, Bush;
‘Champicn, Cossar, Decca, Defiant;
iEddystone; Ekco, Ever Ready, Fer-
Fgusor, Ferranti, G.E.C, Grundig,
H.M:\,  Invicta, - K-B, McCarthy,
McMichael, Marconiphona, Maste-
radio, Motorola, Murphy, Pam, Peto
Scott, Fhilco, Philips, Pilot, Porta-
dyne, Pye, Radiomobile, Rainhaw,
‘Raymond, Regentone, R.G.D.

WUlitra, Vidor, Wehcor.

FREE! NEWNES HANDY ENLARGER

Just what vou need to follow iniricate circuits easily--stand it on any

diagram and it enlarges every detail,

Magnifies small print, too. There is

one for you FREE and’post paid on retaining Newnes Radio and Television

Servicing after cxamination. . Sent.
e
TO

i...—;——_—q—_—mmum-——-’——-—--—-——-—--mm-,-_m

ITO: George Newnes, Ltd.. 66-69, Greut Quean Streei, London, W.C.2.

Send Newnes RADIO AND TELEVISION SERVICING. { will either return

lmc_- work in 8 days or send 12s. 6d. deposit 8 days afler delivery, and you

l will then send me the HANDY ENLARGER. Thereatter I will send 10s. 0d,
Cash prive in 8 days is £9 Ss. 0d.

menthly paying £9 12s: 6d. in aHl.

l Name ....ooaveens ST e - AT smie T T

l Address ..... AT T T T o oo TSI

l Occupation

l Signature ..o e0o000000 g0
l {Or your Parent’s Signature it under 21) RTVI P 3

e T s e e e e s T T B S e

E P TN Sereans e

boxed with Iens polisher.

iF YOU HAVE ALREADY APPLIED, HAND COUPON

A FRIEND

Place X where it applies.

i

{ HoussOWNER !

e e sy

! Householder |

| Living with Parents °
Ladging Address

Roberts’ Radio, Sobell, Stelfa, Strad,

& VOLUMES

85

3 40 CIRCUIT, COMPONENT
7

) & CHASSIS DIAGRAMS

over 3 500 pAcEs

PLUS 2 YEARS’ FREE

ADVISORY SERVICE

PRESENTED
WITH EVERY SET
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"H” TYPE COILS—

A low-priced, soundly-designed Range of Cgoils.
' providing continuous coverage from 12 to 2,000
metres in 6 Bands.

The coils are supplied in individual aerial, H.F. trans-
former and oscillator versions for each band. Iron
dust cores are adjusted by means of a threaded
brass stem with a screwdriver slot which permits
fine adjustment of inductance without the danger of
damage to cores. Circuit connections are made to 4
tags at the end of the former. Single 6 B.A. mounting,

“H " type coils are recommended for, many popular
circuits including the ** Practical Wireless.”” AC/DC
3-valve Superhet and are widely used for servicing
and conversion purposes.

. RETAIL PRICE.................3]9 EACH
LLUSTRATED FOLDER............ 3d.

WEYRAD

FOR MANUFACTURERS, SERVICE ENGINEERS

AND INDIVIDUAL CONSTRUCTORS

A.M./F.M, RECEIVER BOOKLET

WEYMOUTH RADIO MANUFACTURING CO., LTD.
_ CRESCENT STREET, WEYMOUTH, DORSET_

| RANGES:

Band 4— 90-250 mtrs.
Band 5— 33-100 mtrs.
Band 6— 16~ 50 mtrs.
" Band 7— 12- 37 mtrs.

Coils are coded accord-

Band |—800-2,000 mtrs.
Band 2—250-800 mtrs.
Band 3—190-550 mtrs.

ing to type and range : .
HA I=Band | aerial
HO 3=Band 3 oscillator

. 2/6.

You CAN MAKE MONEY! V A| \7 ES SU-RE DY
. K [ ]
Our: w-How, ' shows the easy . way - SERVICE
NO RADIO KNOWLEDGE NECESSARY All Guaranteed New and Boxed
1.4v. midget, 1RS5, 185, 1T4, 1U5, 384, DAFSL, DF9L, DKOL, D192
0 GOMPﬂNION 3 k DLo4: any 4 for 27/6.
[11
1ATGT 12/6/6KSGT  9/6|B36 76|FCH81 8/~ PCF82 1
6o e B MR
or 1t £ )
Portable INSGT  11/.6U4GT 14/8+D1 MPIBFaA  BolDIss. 16
8 IR5 8/6|6V6G %/-1 D15 6/6 EF39 6/~ PL81 11/9
155 S/|6vear /6| DACI2 11/-|EF40 11)6/PLe2 9-
@ 4 Valvz Suparhet 1T4 /3| 6X4 9. DAF95 8/6|EF41 9/6|PL83 11/9
, i gigor depcos gSmn mirm w
® Medium & Long Waves - 3Q5GT  9/8(7C5 |Dree aiBEes - aolpves U6
. . A 354 716|706 /-1 DH76 8/6| EF85 7/6|PY83 96
@ 7 guineas complete 34 161 TH] -|DH7: ©  8/8|EF86 12/6(PZ30  18:-
L 504G 8/-1 757 .|DK32 19/6|EF89  10/-|SP4l  gig
Erounsss TecomuuE 11 Pot Hh g, e BER S
‘ = o st/ rea . e / /o
it e S, e m mmsts gRER 0
Make them all with only Screwdriver, Pliers gnd So!dering Iron. SAQEZ }g ig’ﬁg? 7916 %22‘42 1{9); g¥§f %5’;’6‘ gﬁg%ﬂo ig;g
£ ” S gi
The “UNIVERSAL” AC/DC. T 106 oo 108\ Eves  1he|UBCA o
£4.19.6. — Ideal for schoo!- 6|12K7GT 8/8|EBC3I3  7/6{EZ40 8/- UBFB0 9/
19K8GT 14/61EBCAL  10/-|EzZ80  8/8|UCHI2 10/3
boys. 12«;:”("1w 1%,6 Egggg 15135 %%?41'500 %g}- 8{% 19/.
J ! - 15
The “METEOR HI” AC. :asLng g?/é Egggﬁ gg g‘z,a;%m 1%/6 Ures 1{)/;;
£5.9.6.—Every man can 2z, 3RECCR LRITES Mhiuva  in
make it. 7/6|35A5 11/~|ECC84 12/6 KT44 7/6|UY4 8/
. , B0 pber goiee Banm gSbne e
— o0 7 i
The < SIMPLEST SUPERHET ™ £6.19.6. A perfect s S6 B7iaT "9 Bore 13/ “{Nw IS N gt
Byaiatt o, P pEew Bem.,, fen
All plus 28 post & pkg.  Aay * KNOW-HOW ” . . . I/~ Post free. | 6K8G 7980 SGIECHE Sorete fed e
. Write today to :— Postage 5d. per valve extra.
. x
NORMAN H. FIELD Electronics READERS RADIO
S 3 A S COLBERG PLACE, STAMFORD HILL
2 g LONDON, N.i6 STH. 4587
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An oy All-wave Superhet

A GENERAL PURPOSE RECEIVER FOR THE MORE ADYANCED EXPERIMENTER

HIS receiver uses a ready-made coil pack, which

l greatly simplifies assembling and connecting-

up and enables a compact- layout 0 be
obtained without difficulty. The coil pack tunes Long,
Medium and one Short Wave band, and.the in-
ductances are dust cored. On the S.W. band primary
windings are used for both aerial and oscillator
coupling, but bottom-end coupling is used on
both Long and Medium waves. All the associated
components, including the six trimmers, are already
present and wired in the coil pack,. which is mounted
on the front runner of the chassis by means of the
bush of the integral wavechange switch. This provides
the earth-return for the various condensers and coils,
and only five leads requirc to be connected. These
issue from the back of the coil pack.
- This pack has separate coils for each band and
was found to give excellent results on each range.
Short Wave results are particularly good, when
correct alignment is secured, especially bearing in
mind that rmoany “all-wave” receivers fall off in
efficiency to some exteni upon these wavelengths.
Alignment at the high-wavelength end of each wave-
band is secured by adjusting the cores; ceramic
trimmers are used for adjustment at the low-wave-
length ends of the wavebands. If the instructions,
which will be given are followed, no difficulty should
arise in arriving at satisfactory settings, and the
intermediate-frequency transformers can also be
aligned effectively without an oscillator.

The circuit employs four valves, plus rectifier. Some
mains superhets have a double-diode-pentode in the
cutput stage, thus enabling a full superhet circuit,
including rectifier, to be made up with only four
valves. This type of circuit has not been used in the
present instance, however, and the additional stage
of "L.F. amplification obtained from the triode
section of the 6Q7 greatly increases volume. It also
enables a pick-up to be used with success, whereas
volume for this purpose would ‘be rather low, when
only one stage of L.F. amplification (provided by the
output valve) is available. A good measure of A.V.C.
is obtained, the A.V.C. voltage with a powerful
signal, as measured with a 10,000 ohms per voit.
meter, being about 15 volts. (It should be noted that
practically no reading will be obtained here if a
meter with a low internal resistance is used.)

A tone control of simple type is provided and
this can be left at any desired setting since the on/off
switch is combined with the volume control potentio-
meter. The latter, being of the L.F. type, enables
volume to be reduced to absolutely zero, and operates
on both radio and gram. The measure of mains
smoothing employed was found to be ample, back-
ground hum being scarcely audible. A fairly compact
layout is used, but no attémpt has been made to
arrive at a ** midget ” type of receiver, where space
is' cramped and wiring difficult, as a result, in many
cases.

The tonal -quality of reproduction should be
considered amply good for all normal -purposes
with plenty of volume, Accordingly the receiver
has a wide field of general uvtility.

Chassis Details

The chassis is approximately [3%in. % Siin. =
2iin. deep, and can be made by bending two runners
24in. deep along a piece of aluminium 134in. :: 10%in.
The material should be of stout gauge, 16 SW.G.
being suitable. Alternatively, a ready-made chassis
which is suitable for the receiver may be obtained
from the supplier listed and this greatly facilitates
constructional work. If the chassis is being made
up all drilling should be. accomplished before
mounting any of the companents to avoid damaging
the latter. A suitable cut-out for the transformer
can be made by drilling a series of small holes, or
drilling corner holes and completing the work
with a small metal saw. The valveholders may be
mounted either above or below: the chassis; the
fatter gives a slightly neater appearance. In the
diagrams they are shown above the chassis to clarify
sub-chassis wiring. '

The 8 plus 16,F condenser is mounted by means
of a clip, this providing the negative connection to
the chassis. The tags project through a hole, and
that marked as being for the 8:F section should be
taken to the rectifier cathode, as illustrated. The
16uF section is wired to the H.T. positive line of the
receiver, .

All connections are-clearly shown and no difficufty
should arise in wiring up, though one or two points
need mention. In the sub-chassis plan one .1nxF
condenser, and the 25u4F Dbias condenser with
associated 3,000 ohm resistor, are shown ourside
the rear runner. This is to clarify wiring adjacent
to the runver, and. these components lie against the
edge of the runner, inside.

Insulated wire is necessary throughout, &nd joints
and the bare ends of resistors or other components
should not touch each other or the chassis. Points
marked - M.C.” are taken 1o tags bolted to the
chassis. 5

When wiring in the coil pack take the whiie lead
to the .00054F aerial condenser. The black lead
goes -to the..15 megohm A.V.C. line resistor. The
blue ‘lead is taken to the .0001#F oscillator grid
condenser.: and a lead also passes from this point
ap through the chassis to the fixed plates tag of the
rear section of the gang condenser. The green lead
is also taken up in this way, through a second hole,
1o the fixed plates tag of the front section of the gang
condenser. . The red lead is taken to the .0002 uF
oscillator anode condenser. The band-switch nut
should be tightened securely to provide a sound
earth-return. between pack and chassis. )

1f the resistors are colour coded, care should be
taken to make guite sure that the values are correctly
read, and, in particular, that the coirect number of
noughts has been ascertained. An incorrect value
may cause distortion, poor results, or complete
absence of signals, according to the circuit position
and degree of error, and this bas been Tound to arise
occasionally. 1If ex-government or similar potentio-
meters are pressed.into service, see that the bushes
are ** dead.” No signals will be heard if the volume
conirol centre tag is common to the bush; a tone



PRACTICAL WIRELESS

46

March, 1957

'3 ‘Spnu puw S)Joq ‘pBa] pIuIIIdG
SIA[EA DYZS PUE 9A9 ‘LD9 ‘LNY9 ‘SA9
(I0WSQ) IowIoySHEL}
‘A § A €9 ‘0§Z-0-0ST

*(rows Q)
SISSeyd  joyaadns  aAfes-g
YO “PYI0s Nd AV
Pue ‘SISSEYd 10J [B}3W ‘SIOP[OY [BJI0 OPINADIA S
*(*019 ‘AYUEBIOIAT) YMIMS YD1 OIp WYOSIIA §°
*(*939 ‘MueSIolN) jowonudjod Wy (Yp‘ST

:u:ﬁ&.nc..v Su0S[q

*0)9  ‘sIDpIOY YU

*JoYI2dNS Dm0 ‘Y'Y
UYL JO IO JDIYI2109Y [ — "] *B1.]

] el 4
o5z -002

neA [ ‘wiyo OpZ
Jes I ‘wyo 000°sc
wye g00°c
WyoSI §T°

uyo. 0p0‘or
WYOTIAL €[
oL §° I
WoBIA T
UIOTIIAL S OMY,
wyo:000°0s

WYo (00T

Ujo (g 0ALL,

wyo (0007

—: SI0JSISAI JJepp §
ONIP "A OS5 A7 0S

JASUIPUOD SBIG A ST A ST

oRIp 1 24N
OLIP-J0" OM ],
OMP 1000° 0M],
“ORIP T00Q" 0A%Y,

JISUSPUOD PAXY i/ S0G0°

"PHOYD BUIPOOUIS WO (ST VUL (9 AN (T

“dI ys Jesuopuod Surnpoows 7 of sod g

*SIDULIOISUL) * T S/ 9 T

QAP UNAL JOSUAPUGD ‘G'l J7 SO00° SueS-g
*(sponpoa g - orpry

[BASY) o4 [0D "BH'S pueg ¢ , [BUSY,,

ISIT INANOdIOD

t,
I3~,
2

3

N
430 1103

AMAAAAAAAA
VVVVYVVVY

-V

-

Q
S
8%

Y-
Sh

i e e e e

|

]
FM1000s

1]

14

I AAAA
- (444

Ss35YLpUAD
k o bung 4—ta |,
l¥ 475000 | \ .

1224

s

VWYVVVV

1
|
|
|
I
!
L
ANMAAA

L
L



. March, 1957

_PRACTICAL WIRELESS

47

RADIO_(0

PONENTS — RETURN- OF -POST’

extensive stock of Radio and Television components are given below.

All items are usually held in stock and all orders are normally dealt with on the day they are received.

OSRAM 912 PLUS AMPLIFIER
INSTRUCTIONAL MANUAL, 4~ PRICE LIST Free,
RESISTORS, Lab. Kits. Main Amplifier, only 33/4. includes thet
three potentioreters. Passive Unit, 69 Pre-amplifier, 14.6.
PCC CONDENSERS. Main Amplifier, 55.- Passive Unit, 12°9.
Pre-Amplifier, 18:9.

All resistors and condensers are available separately. Full details
in list.
OCTPUT TRANSFORMERS, Patridge P3501A, 09,
WOT10, 52°6. Whiteley, 3R/~
MAINS TRANSFORMERS. Partridge H300/110 (P35918), 75
Fistone MT912, 40/6. Whiteley, 78/-.
SMOOTHING CHOKES, Partridge C10/135, 33/6. Whiteley, 189.
SWITCHES, Specialist Switches. Main Amplifier, 14/~ the pair.
Passive Unit, 11:8. Pre-Amplifier, 10/6.
CIASSIS. Drilted., Whiteley, steel, gold finigh, 34.8. Denco,
plain aluminium, 14/6. ’
PANELS. Main Amplifier only. Tele-Radio, 14.6. Denco, €6.
Drilled for Passive or Pre-Amp., Denco, 7i8.
VALVES, 2729, Osram, 24/4 ; alternative, 15/-. B309, Osram, 196 ;
_ alternative, 10;-, NT09, Osram, 16/- each ; alternative, 12.- each.
U709, Osram, 11/10.
COMPONENTS by Bulgin, Belling L.ee and all other ltems are
always in stock. Pull detalls are given in our free price list.
COMPLETE KITS. Main Amplifier only. -
Kit A. Complete Xit with Partridge Transformers and Choke.
Whiteley Chassis and new Osram Valves. £25.5.0.
: Kit B. Complete Kit with Partridge Transformers and Choke
_ Denco Chassis and alternative valves, £21.17.0.
kit C. Cheaper Kit with Elstone Maine. Transformer, Gilson
Qutput Transformer, Whiteloy Choke, Denca Chassis and alterna-
tive valves, £19.17.0. Remember that these kitsarereally complete.
PASSIVE UNIT if vequired with the above kits, £2.13.0 extra. .
PRE-AVMPLIFIER if required with the above, £4.15.0 extra
with Osram Valve or £4.6.0 extra with alternative valve.
G.E.C, METAL CONE SPEAKER, always in stock at £9.5.0.
CREDIT TERMS, Complete or part kits can’be supplied on ;
Credit Terms. Please state exact requirements and we will send :
a quotation. .

Gilson

. Printed Circuit

AMPLIFIER

PRICE LIST Furee. .
All resistors and porentio-
B39, MAI0 PA/B.
Main Amplifiers and Pre-
MALGPA A

MLLLARD. 510
N MANU AL, 36,

INSTRUC
RESISTORS b o 4
meters for the Main Amg:iiﬁer only.
All resistors and potentiometers for
Arplifier Version B. R2-R22. R27-R28, R31-R54. 57/6.
for Pre-Amplifier Version A only, R31-R46. 16710, r
CONDENSERS, TCC Kits. Main Amplifier, 45/-. Our alternative
kit for Main Amylifier, 30,-. TCC Kits for Pre-Amplifiers, Version
A, 15/-. Version B, 24:3. - . =

CHASSIS. Denco, Aluminium ready drliled. Main Amplifier
th,.g base plate, 19/6. Pre-Amphfiers, Version A, 8/6. Version B,

. PRINTED PANELS, Denco, Main Anplifier, §/6. Pre-Ampli~
; flers, Version A, 1:6. Version B

. R16.

OUTPUT TRANSFORMERS. Partridse P3667 (tapped for 8 k
and 8 k. load), 5216, Flstone OT3 (6 k), 45/, Elstone OT8 (8 k.
. Fllison OP67 (8 k), OPS7A 16 k) 40/-. Gilson WOG6A.
(8 k), 47 6. WQ696D (8k), 47/6. .
MAINS TRANSFORMERS, Elstone MT/510 Main Amplifier
only. 36/-. Elstone MTYMU for amplifier when Pre-Amplifier or
FM Tuner are used, 42(6. o=
VALVES. EF8§, Mullard, 24:4 : alternative, 15/-. ECC83 Mullard
19/8 ; alternative, 10/~. ELSt Mullard, 16/-; alternative, 13-
EZ80 Mullard, 11/10. EZS81 Mullard, 11/10. .
COMPUONENTS by Belling, Bulgin and all other items always in -
stock. Full details are given in our free Hst.
COMPLETE KITS. Main Amplifier only. Note—These kifs
include the MT/510° Mains Transiormer. If the pre-amplfier or

Ture: are Lo be used the MT/MU Transformer is required.
Elcom Plugs and Sockets will also he required and the price of these-
and the difference on the transformer must be added to the kit.
Kit A. Complete kit with TCC Condensers, Muollard Valves and
Partridge Output Transformer, £16.6.0. 1
L‘l% ]]-é.o As Kit. A, but with alternative valves and condensers,
Kit €. As Kit B, but with Ellison Output Transtormer. £18.4.0.
PRE-AMPLIFIER KITS. Version A with Mullard Valve, £3.4.0.
With Alternative valve, £4.15.0. Version B with Mullard Valve.
£6.19.0 ; with alternative valve. £6.10.0.
PRINTED CIRCUIT YTEMS. All in stock.

Chassis. Special TCC Printed Circult Panel, 22/8. Denco Metal
El’a}cneisno support the TCC panel with small chassis for Power
nit, 15

Conde: TCC Spenial Kif, 45-.

type, 18 each.

Valve Holders, Speciay

GRAMOPHONE
Terms Deposit £1.13.0 and seven monathly payments of £1.6.0.

crystal cartridge.  £4.17.0,

BSR UAS MONARCH RECORD CHANGER.—-The Jatest 4-speed model. Acos turi-over ca‘rtridge. Price £9.15.0.

EQUIPMENT :
Credit

BSR TUS MOTOR AND PICK-UP.---Three speed motor and separate bick—up. The pick-up is fitted with the Acos turn-over

. MULLARD TAPE AMPEIFIERS
We stock all the components for the Amplifiers as described bn
the Mullard Tape Recording Booklet. .
RESISTOR KITS.—LAB. All fixed and varlable resistors as
specified. Model A, 33/3. Mode! B, 31/9. i
CONDENSER KITS—Model A, 33/-. Model B, 35/-. These kits are
made up for the Brenell and Collaro decks. Tf the Lane or Truvox
coils are required, this must be stated when ordering.
OUTPUT TRANSFORMERS.—For Model A : Elstone OT3,
21/- ; Gilson WOT67, 25/6 ; Partridge SVO/1, 80/~ F )
E1.COM PLUGS AND SOCKETS.—P04 Chassls Plug, 3.6, S04T
Chs Socket, 5:3. =
IGRANIC JACK SOCKETS.—P71, 3/4 ; P72, 210. Bulgin Jack
Plugs to fit. 3/-. i 2 .
BEILLING LEL PLUGS AND SOCKETS.—Speaker Sockets :
1.316. Red and Black, 1. each. 3
Socket L734S, 1/- ; 16048, 1/3. Co-Ax. Plug L734P to fit, 143,
McMURDO VALVEHOLDERS.—BMYU, 10d. ; XMSUCL, 17 :
XM UGL, 2i3.

% a
SWITCHES.—Specialist Switches. Set of three for the Model A
‘Amplifier, 32,6. One switch for Model B, 16/8.

BULGIN TAG BOARDS.—C120. 1:3 ; C125, 2i3. -
EQUALISER PLUG AND SOCKET.—For Model B, Octal
Plug and sockeb. 2/8. .
CERAMIC STAND-OFF PILLAR.—Polar. 1~
OSCILLATOR COILS.—Brenell

2T ASSIS.—-Denco. Ready drilled. Model A, 81.6 ;_Model B. 31 6,
YALVES.—EFS§6 Mullard, 24.4. Alternative 15/-. ECC83 Mullard,
19/6. Alternative 10;-. EM81 Mullard. 18/1. Mulilard EL84, 16.-,
‘Alternative, 12/~. OAT1 Crystal Diode. 6/~ N
POWER P ACK.—Chassis Denco, 11/6. Condenser, 50-50 mfd. 350 v.
9:8. Resistor 820 ohm, 3 watt, 2/3. YValveholder BM%/U, 10d. Valve
Muliard 11/10. Mains Transformer, Elstone MTVBM, 35i-.

i
i

Plugs Lo fit, 10d. each. Co-Ax. . P:

A WHITELEY CABINETS,
All these Cabinets are packed flat for easy home assembly. The
new Junior Bass Reflex Corner Console. £9.8.0. Bass Reflex Con-
ole, £10.10.0. Senior Bass Reflex Corner Console, £11.11.0. AilL
the other Whiteley types are available. Illustrated leafiet avail-
shle free. Credit terwis nn these cabinets with a speaker if requived.

- WHITELEY SPEAKERS

The Whiteley Hi-Fi range of speakers. 10in. HF1012, 98.8. Sin.
HF912, 88:6. 8in. HFJ12, £4.3.6. 8in. T8I6, the new Treble speaker,
£6.10.0. Whiteley Cross Over Unit CX1500 for the TB18, 38:6..
Cross-over Unit CX300

8in. HF816, £6.17.0. T10 Tweeter, 84-. 13
for this tweeter, 830;-. Detailed leaflet on all W.B. Speakers
available.
TRANSISTORS
MULLARD.—QC70, 21-: OC7l. 24-;: OC72 30/~ Matched
. Pairs, g0/-. STC, TJ1 (3X300N). 40~ ; TJ2 :3X!30IN), 45~ T3
: gljf'}q’w‘lﬂolf) 50-; TSi, 18:~; TS, L-; TS3, 24i-; TPL, 40~

CRYSTAL SET COMPONENTS
CONLS,—Teletron HAX, 3~ Specially made for usz with Crystai
Diodes. Suitable diodes: 2.6.

TUNING CONDENSER.—0K5 mid., 310,

CHASSIS.—Small metal ebassis with tuning seale and socket foy
aerial, earth and phones, 2,9.

TUNING KNOB,—1i-.

= . TSL TWEETER SPEAKERS

The new Moving Coil LSH65. 39:6. Cross-over chokes, .84 mI{.
9 mH, 6 mH. 175 mH. All 3:6 each. Electrostatic, LSH75, 12:6.
LSHS518, 17/6. LSHI00, 21-. 85 mH cross-over chokes, 7.8 each.

PAPER BLOCK CONDENSERS
Very high grade 2 mfd. 250 v. Paper Block Condensers. Ideal for-
making up the capacity required ior oross-over networks, 2:-each.
Brand new. Not ex-Government,

CREDIT TERMS.—Anything we sell can be supplied on°Credit Terms. The deposit is 3'- in the £ and the balance payable over

2 months. Send details of your exact requirements

ander £3.

and we will submit a quotation,
TERMS OF BUSINESS.—Cash with order or C.Q.D. Please add postage under £3.

We charge C.O.D. fees on C.OD. orders

'8, APPLE MARKET

WAT T S “ A ]) l 0 KINGSTON-ON-THAMES, SURREY

Telephone : KINgston 4099

Shop Hours : Monday; Tuesday, Thursday -9 a.m. to .30 p.m. Wednesday—9 am. 1o 1 pat.  Frid

Samrday—9 a.m, 1o § pan.
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HOME RADIO OF MITCHAM

The full range of

EDDYSTO

Nov. and Dec. issues.
REPRINT OF DATA 1j-.

MULLARD
5 VALVE
10 WATT

Quality Amplifier,

Full
Constructional
Details including
F.M. Tuner and
Price List, 3/6.

Parts stocked for Mullard Tupe
Amplifiers.

187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 shorc wave components in stack.
i ] Eddystone catalogue price 1/-,
THE BEGINNERS “ SHORT WAVE 3" THE °“*JASON” FM. TUNER KIT
=1 We can supply all thg The most suc-
parts for this efficient cessful Home
little 3 valve A.C: oper- Constructor de-
atad short wave re- sign ever pro-
ceiver. ldealforserious duced, Build
longz distance reception yours to-day
and also as stand-by and enjoy the
52f, or as a compact thri!ll of Hi-Fi
bedside receiver. De- crystal clear
tailed price lisc will be reception.  All
sent on request. -This parts standard
set was fully described an in  stock.
.~ and illustrated in the Full  construce
Practical Wireless, tional data in-

cluding point-to-
point and price
list. PRICE 2/-,

Hi-FI SPEAKERS

WE CARRY THE FULL

RANGE OF W.B.
STENTORIAN
SPEAKERS AND
CABIMETS.

Full Details on Request,

A NEW

Specialists in high quality reproduv

PB 409

ARMSTRONG quality gt an economical price

* 9 valves-§ watts peak output Within 2dB, 20-
20,000 cps at 4 watts (double normal room volume)

* Full VHF band (88-108 Mc/s) pius Long, Medium
and Short

% Push-Pull Output with Negative Feedback

% Quick-action ‘ Piano-Key ” selectors

* Independent Bass and Treble controls

* ‘“Magic Eye ™ tuning

* Latest Mullard preferred-type valves
E—ammmmmmmmwmnmmmmmmmmma

ARMSTRONG WIRELESS & TELEVISIOM GO LTD ﬂ
WARLTERS ROAD, LONDON, M.7. NOR 3213

Post this coupon for descriptive literature and detalls of E
Hire Purchase, Home Trial facilicies and Guarantee.

BLOCK CAPITALS PLEASE.

M O} R O] R Y T SN AT
=]

o
28 GUINEAS DIMENSIONS : 13" x 91" x 8” high

We have been making replacement radiogram. chassis
for nearly 25 years and-have concentrated exclusively
on the requirements of those who want the best.
This is your guarantee of first-class performance and
reliability.  We shall be pleased to give you a full
demonstration of this and other models at our
Warlters Road Showroom (open 9-6 - weekdays and
Saturdays).
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control potentiometer . of this type would cause
damage to the smoothing choke and rectifier unless
insulated from the chassis, in which case the spindle
would stifl be alive to H.T. positive,

The driving cord is taken once round the drum,
round the tuning control spindle, then back to the
drum. There, it is passed through the slot provided
and looped round the tension spring, the ends being
tied.

Heater leads should be kept adjacent to the chassis
and away from other wiring. The one .1 uF
condenser ties partly under the coil pack ; it is wired
to chassis and 6K 7-cathode. Wire all the electrolytic
condensers in correct polarity, and if the .1 uF
condensers have one end marked * O.F.” (outside
foil), or have a ring, employ that end for the chassis
connection.

Valves and Speaker
The valves shown are 6K7, 6K8, 6Q7, 6V6 and

pfi. C.Meins

PRACTICAL ‘WIRELESS

“the type of envelope employed.

Fo Grid of Q7

49

574G, but valves with the *“ G or ¥ GT " suffix
are equally suitable, here. This merely indicates
If equivalents are
to hand, these can be used. The Marconi/Ostam
X65 is an equivalent of the 6K8G. The W63 is
comparable to the 6K7G. The DH63 may be used
instead of 6Q7, while the Mullard GZ30 is suitable,
for the 5Z4G position. However, if new valves are
being obtained, thoselisted are in general most readily
obtainable.

The loudspeaker should have an optimum load,
with its transformer, of approximately 5,000 ohms.
With the usual 2-3 ohm speaker a transformer of a

_ratio- of approximately 45:1 is necessary, reduced

to 18:1 for a 15 ohm speaker. The transformer
primary should be able to handle an average current
of 50 mA, and the speaker should, of course, be of the
permanent-magnet type, since no provision for mains
energising is made. The supplier listed can provide
suitable speakers complete with transformer for

7o Grid of 6K7
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Figs. 2 and 3.—~Top and underchassis detalls.
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" 6V6 output. valve, but other speakers could be used.

An 8in. model is suggested and it muss “be enclosed

" in a cabinet, or secured to a baffle, for proper results.

Gram Reproductlon

The usual type of medium impedance movmg-xron
pick-up. will give good results, though other types
may be employed. - To assure stability and freedom!
from hum the pick-up leads. may. be screened.
The outer, screening brading should be taken to the
pick-up socket which is wired to the earth socket
at the rear of the chassis. " If a microphone is used
this must be coupled in the correct manner. With
ribbon and moving-coi! microphones' a transformer
is necessary. With carbon microphones a transformer
of suitable type and a dry-battery (about 3 to 6 volts)
to energise the primary. As.two stages of amplifica~
tion are available, good results can be obtained,
except in the case of ribbon microphones of small
output. Sound waves from the speaker should not
reach the microphone or howling will arise.

Aligning Procedure

The six trimmers on the coil-pack should be
adjusted to roughly a mid-way position, as should
the LF. transformers. The A.V.C. should be

"rendered inoperative by shorting the junction of

the two .15 megohm resistors and 1 megohm resistor
to chassis. 1t should then be possible to tune in the
local station. Having received a signal adjust the
1.F. transformers for maximum response, reducing
volume by means of the volume control to compensate
for this. It should now be possible to pick up a
number of stations round each waveband. Select
one of as high a wavelength as possible on the M.W,
band and adjust the M.W. oscillator coil core,
simultaneously opecrating the tuning knob until the
pointer indicates the wavelength correctly on the
tuning dial. ‘Then leave tuning knob and oscillator
coil and adjust the M.W. aerial coil core for maximum
volume, reducing volume if necessary by means of the
volume control. The receiver should then be tuned
to a station of low wavelength in the M.W. band
and the M.W. oscillator trimmer adjusted until the
pointer gives a correct indication. The M.W. aerial
trimmer is then adjusted for maximum volume.
The band switch can now be turned to the L.W.
position and the same adjustments made to the L.W.
cores and trimmers. The S.W. band is then treated
in the samie manner.  The whole procedure may
now  be-repeated, remembering to treat each band
individually: and "leave the trimmers and coils
associitcd. with - other bands uatouched. After
having done this many more stations will have
become audible throughout all wavebands; and it
will be possible to select weak transmissions and

repeat the procedure, 1nc1ud1ng alignment of LF.T.
circuits, to see if any further improvement in
sensitivity is possible. When no furthe1 adjustment
of any core or trimmer improves volume of a station
correctly tuned in the shorting wire- may be removed
and the A.V.C. permitted to- function;

A special note is necessary | on allgmng the set on
the S.W. band. If the cores are- severcly out. of
position ‘there may be analmost total~ absence of
signals. But by tuning slowly | round the ‘band some
signal should be heard ; thé S.W. conls can then be
roughly adjusted to obtain some medsure of ganging,
whereupon .other” stations throughout the band will
become audible and correct alignment can be
undertaken as already explained.

Final Notes

1t was not found _necessary to employ additional
screening in the receiver, since wiring was positioned
with the possibility of stray pick-up in mind. How-
ever, the lead from the one pick-up socket to the
volume control may be screened, and also the lead
from control centre tag to 6Q7 cap. The screened
brading should be bonded to chassis. )

Though individual components have in some cases
been spec1ﬁed there is, in general, no reason why
other components of similar characteristics should
not be employed .with success. It should be assured,
however, that such components are of an equlvalent
type and that they can be accommodated in the
space available.

PRACTICAL TELEVISION FEB. ISSUE
NOW ON SALE PRICE 1s. 3d.

Aerials form the main topic in the current issue §
of our companion paper which is now on sale. An
article on slot aevials is continued in this issue,
whilst another article gives all the general details
of aerzals—matertal dimensions, etc.  Details are
also given for the construction of a Useful Calculator
which enables values of resistances in parallel, con-
densers in series, etc., to be worked out. Modification
data will be found in another article which will
enable existing receivers to p:ck up . transmissions
from the Continental stations in suitable localities.

Amongst other articles will be found one explain-
ing the fallacy of thinking that a very high resistance
meter is better for accuracy, whilst details will also
be found of a neat TV Table which may house
an extension speaker. The Servicing article in this
month’s issue deals with the Ambassador TV4 and
TVs.

‘Other features include the Beginners’ Guide to
Television, Telenews and Problems Solved.

Design of a scope built around the ZC8912 required by
J. Martin of Stirling.

Circuit of the R. 109} required by A. R. Tinkler of Leicester,
who also wishes to contact another enthusiast of his own age
15).
: Details of an ex-American Air Force receiver which. covers
190 to 550 kc;s and has six valvés, It was intended to work from
a dynamotor—input 28 volts, output 250 _volis. It came from
a Liberator bomber. K. Bailev of Norwich requires this informa-
tion.

F. J. L. Griffiths of Hereford requires details of a pre-war set
which consisted of a 6A6 transmitier-—one half oscillating and

»

the other modulating. The oscillator was crystal controlled. It
appeared in a magazine.

R. L. Tetley of Edgware asks for details of an ex-oovernrrent
receiver which appears to be R.1074. 1t is totally encloscd and
incorporates nine valves.

Details are needed of a pre-war Goodson (?) five-valver., It
had two type 60 valves in push-pull in the output stage. R. Fairley
of Barrow asks.

G. K. Young of Southend-on-Sea secks information on a radar
set type 43, A circuit alone would do.

A negative earth EHT and deflector circuit for use with the
12in. VCRI31 tube by J. H. Wickham of Wembley.

J. Martin' of Bannockburn' requires- details of an oscilloscope
built around ZC8932.

D. Sadeke of Ilord requires details for fitting a pick-up Socket
and an S méter to the R107 receiver.
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Switch kit (Band 1--Bahd 3 A< switching);

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

Suitable for Leondon, Birmingham and Northern Transmissions

£2-5-0 post free

A highly successful wnit Q¥ World cireuin),

“incorporating vatiable oscillator mnme, Midaget

BVA valves, efc. Chassis size 7 x 4 x 2lin.
Thousands already: in use. Suitable for most
types of T'V sets. TRF or Superhet,” Kit of
parts 45;-. Blueprint {6, Power pack kit 30~

66

above 20, - exira.

Full range of-Band
from 7,6 per set., Fadoor dipoles, 6,6. Quidoor
with cables. 13 9.

over’

6 db--36 db; 7.6,
suitable for BBC patern: reJ::ctm, 8,6,

all Post free. Wirtng and aligning of

aerials instock. Adapiors

Band [—Band 3 cross-
fitter’ unit, 76. Variable "wltenuatbrs
-BBC Break-through Fuiel

Volumé Gontrols ;'30'

Loz, vatios. 19,000 obms (8T AN IH RD Hig. A,

1. ladesd.
spindles. il vear | qu‘h‘»‘z‘\ene Toaula e

8d. yd.
SPBCIAL

Nt
nhm

-2 Megohms, Fong |

unarantee. Midget J

w. D.PEw,

4,

Ratin, Dhln
~ 3 Megohms.
Fwitch, 44~ each.

sockets, 1.'l. Conp!

N palytheue N
ifno

0. .

COAX

ONLY

Sepniaeir

1,3. QOutlet boxes,

TWIK-FEEDER. 80 ahiux. 8d.

TWIN SCREEN FEEDERS,

150 pi., 173 2
Reehive Type—

BOK

s
=)
]
o
,a
S
==
Rt
e
= %

50,
14, Hx-Stab. % \\ s &

Pre-Ret Min. T.V, Type |
Kunrled Sloited Knob.
All vatnes 25 ohms to 30 i
K.. 3~ ex. 50 K.. 4/,
Ditto Carbon Track i
30 K. to 2 Meg., 8j-.
{ONDENSERS,.

1500 H\mts

1/9.
nul, ﬂ EV., TL.

‘STANDARD 3: WAVEBAND COIL PAGK
. 4 pos. 8witching Leng,
ore ¢oils prealigned for
Ke/s LF. Complete with trimmery. ready to use.
3 very sensitive and efflzlent Coil Pack.

Bargain Offer, 27 8.
} v. or 2
G s, Peucd
Oval Bit Type, 25~

o (Boxen  VALVES goanae

x 2bin. x 1iin. dep
o Hhort, Gram, Duit

A

Manufacturer’s Surplos.

SOLOKN SULDERING IRONS (20022
23 watt. Instrument type, 2.
63 watt.
pares available

Bit Type, 2818
Compréhensive stoek

1\"[‘)1‘
plifter 1o
n. speaker, £3.

) ahns. Sd. yd.
) obme, 153 yd.
50 OHM COAX CABLE, 8d. per yll-. 1. dia.

TRIMMERS, Ceramie,’ 't pt

53| .1/, PHILIPS

pt. ;o ;'J pi.. 1/3 each,

RESISTORS. - Pref. valies 10 ohmmy 10 megahoms,

RGN
WIRE-WOUND  POTS } 3w.LAB, COLVERN. Ete.

{ Standurd Mize Pots. 24in.

i High Grue.
. 100 ohms to
50 K., 5/6 ; 0" K.\, /8,
WW EXT. SPEA?)ER

\pmdle.

CONTROL, 18 9
—Mica or 3, Mica. Al prw
3 pf. to 880 pi., 6d, ea. Ueramic types
pf. as available. Bd. each. Tubularn,
M\dT(‘ 05003, 0L, 005,

C.C..

ALL-WAVE RADIOGRAM CH.ASSIS
3-WAVEBARDS, 5 VAL

S0 pr. SERTES

Braud new frd gitar.
sw. Short- Merlmm—Lﬂnv Tra

. norket,

13,000 — 19 g.md Quelity at Low Cost,
600 ! Chagsis isolated trom niains. BARGAIN 9 L gns

XN

23 | Carr_and ins

# ov . speskers to natch, 20’ -mri 25-

£12/10/0. karr & ins. .

L. \Tl 1‘ MIDGET
BV 4

v, 4 pos. W

High

¢} nst: atesy cirewd wehntque, e M\erl

WIRE-WOUND 18 ¥ 0P 4 wnaits,  Chassiy
25 ohmg- 173 in. hew, o vert.
10.000 16 knobs to chiiee.

2in -\hml and exlibrated remly fer use,  Sensitivity

7 Valve De Lu{e. push-pull version, 7 watt Outpm

RECOED PLAYER BARGAINS
pick-up, £5.19.8, carr.

ware, e 3it,
8% gns., varr. 4/6.

carr. 46,

3-speed COLLARO ‘gram- unit with studio trpe
‘4-speed COLLARO
gram unit with stadin type pick-np, 8 gms.,
FLatest model GARRARD 3-speed
" Autochanger with mannal or guto stop posltions,
GARRARD and COLLARO
4-speed Antochangers as available fron 8% gns,, .

ALUMINIUM CHASSIS. -

Strong and somundly coustrnoted with 23in.

13in. x %in., §
16iu. x 3io., 16/8.
SCOTCH BOY, EMITAPE, eiu..
playing, 130Tt reels. 45

L oN 30-
Piper

3 9.-|ECLSY 10,8 T
S giDKas 9 -/ EF41
; . EP&0
L V4 8/-LEABC3) \EF56
4 9,6 8§ EFHL
§'8iEBYL  8BIELA
6.:8]EBUSL 10/6HLE4
8 §EBU33 8BIEYH
BlLCCS4 1278
h F30 18,8
T2 128015 98]
K] b CHA2 POCKS .10.8\ P 41
3 10:8{1CESG i1
|>u 95 §7-/ECHNL 10,8/PCFE2 10 61 \ i1
SPECIAL FRICE PER SET
B S5, 184 or 384, or V4
(

“ENn2 0000
a:en

=)
=
oF

metul Sin. .
Yorin,. 4,8 2 12, x {6iu. B 2
3TYGAN FRET tMun;hy Paxte:nlw—

50 yards Thornton Heath Station,
Lizied above are axdy & few items fromt our very lar
Hours :

= Py,

NP R s thiv le TR

-18 3.w.g. Plain, undrilled,
tolded 4 sides and riveted cornera lattice fixing holes,
sides,
Tin. x 4in., 4.8 ; %in. x 8in., 5/9 : 1lin. x 7in., €9 ;
18in. x Ilin., 10:8 ;"and 18in. x

0 G
Lxse 88 UECHL
EZ80 s ‘e

C & 12, X 3sbi, 8- 1. X 2ding 4 et

"TRS RADIO COMPONENT SPECIALESTS (Est. 1946)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

stock.

Long
gond

quality. 1,2001 ., 12/, Reels only, 5in., 88 Tin. 48,

ALL
EED

x| ete, wr oniy £6/10°0

9 a.m, — 6 p.m., | pom, Wed,

Post

ELECTROLYTICS ALL T‘I'PES NEW STOCK
Tnhu]nr Wne Ende 24 o ,(
Uy

413
i

fop ot b )
00D e b o o T ST
C Samgal Tae

£

nA.L i
120 mAL B9

‘CHARGER TRANS. O30T v, ser, -4

v ld v \lur eharging i: 1 .wnd 12 AL 8
Ga., 198 4a, 2208 . 288,
‘FULL, WAVE BRIDGE SELENIUM RECTXFIERS

o 11 amps., 893 30, 156 188

24 8.

MAINS TRANSFORMERS. —Made in  our own
Workshops to Top thade spee. Fally tuterleaved
and impregaated. RADIO ‘AND AMPLIFIER
TYFE, 9 . 60y, T Av.ox v ko,

v. a. vt H 21,- ete. C.R.T. HTR
ISOLATION 'YPE.- -Low ‘lexkuge “with or \uﬂ'mm
230, rec. baost voltage, o
3 v., 1048 es, I
12,8. ﬁ)cnml to ouler,
TYPEG »fn Accigners  spel
Maullard Aum .+ 35/- 5 Oanun
'I‘RANSF.
TIv..75 a.or 1R

SPECIAL

Viewmaster. 35/-,
35~ HEATER

&
L.F. CHORES.—Iu H. 43 ma.,
10/6 ; 19 H., {34 ma, 10 8; :’0

10 s' o'u*np"uf

10,6 ;
TRANSF—"MnMr-l pentods, '4i8
prim., *4/9 1 small pentade. 3/9 :
uentode (1*4 erc.). ‘48,

.3 OHM 5 M. tal :
Ain, uuudm wn's K

Wit tapped
“Midget battery

176,
i

i, 250~ : 12in_ Plessey, 35/-: Sin.
2 k. ohys ek, tapped O.P. itans., 248
. Elc., 12 8.

F.M. TUNER-UNIT (87 mc's—105 me-s), by Jason.
As deseribed in Hadio Coustoastor. Lesigner
Approved Kit of parts to build this moderu highiy
sguceessiul unit. drilled chassis and zdial, eails awl
i cans, + BVA miniature valves aml all uunyunu\'
4 post iree. " SUFERIO!
II TYPE GLASS DIAL i~ IHNustmted).-—Calihrar al
in Mofe auwd adge te b pHut bmps. 12:3 BA
{ Minstoated. hawdluok with il degils, 2= post iree,

(THO 2188)

Buses }30A, 53;3, 159, 166 & 190,
Send 3d. stamyp today for Complate B:\rgdin List,
OPEN ALL DAY SAT.

Pckingwp o U 74, 1b UL 36,16,
H iy L
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5 BREAK THAT SOUND BARRIER

DULCH High Fidelity equipment reveals the hidden beauty of your
Records and brings the atmosphere of the original broadcast to
Enjoy your home entertainment with new

your Radio programme.
g realism at lowest cost.

FM (VHF) TUNER

Qutstanding design and
performance. Self - pow-
ered to work direct into
any Amplifier or Radio.
Magic Eye tuning indica-
tor. 3-stage |.F. amplifier.
Pre-set output level
Panel size [0%in. x S5fin.
{cut.out 9lin. x 5in).
Switching incorporated
for connection to Pickup
sockets, Amplifiers and Tape Recorders. 75 ohm Aerial input.
Negligible radiation. Highly sensitive and designed for top
quality reproduction. Price £17.10.3 inc. tax.

MODEL HAT

A 8alf Powered AM/FM
TUNER CHAS8S1S8. De-
signed for high sensitivity
‘and quality performanca.
Covering VHF, Short,
Medium and Long Wave-
bands. Ideal for use with
high-fidelity Amplifiers.

Magic Eye Tuning Indica-
tor. Full AV.C. Chassis
size 8%in. x 42in. x 7iin.
Price £20.17.¢ inc. tax.

HIGH FIDELITY AMPLIFIER G.A4

4 watt 4 valve circuit with a frequency response of 40-15,000
c.p.s. Neat Control Panel, size §in. x 4in., on fiy leads
for individual mounting (main.chassis, 14in. x 4in. x 5%in.).
Input selector switch matching to Radio, L.P. and 78 r.p.m.,

records.
range of cut and iift,

Separate Bass and Trebla Controls giving wide
Volume Control.

Rotatable Mains

Transformer for hum cancellation.

AMPLIFIER and associated
tone Control and Pre-
AmplifierUnits built stricely
for Ultra-Linear High Fidel-
ity reproduction provide
suparb equipment for
domestic use or in assembly
hall holding up to 500
people, being rated at 10
watts  {peak 14 waus).
Technical performance fig-
ures are impressive. Ver-

—— MODEL D.P.A. 10

.sound,

satile control, even of
output impedance related
to negative feadback, makes
it obvious that Dulci are
fully aware of the require-
ments of the serious audio-
phile- who insists on fullest .
control and precision in
Price 15 gns. with tona
control.
19 gns. with pre-amplifier.

% Direct from Manufacturer to other Enthusiasts

DULCI COMPANY LIMITED, 97-99 Villiers Road, London N.W.2.

Write for details to Ref, P.W.

WILLESDEN
6678/

HANNEY

offers

Components for

OSRAM 912 PLUS AMPLIFIER

OSRAM 912 PASSIVE UNIT

OSRAM 912 PRE-AMPLIFIER
~ OSRAM F.M. PLUS TUNER

MULLARD 510 AMPLIFIER

! MULLARD 5!0 “*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 avaiilable 3
912 PLUS AMPLIFIER—4/- ; 'OSRAM F.M. PLUS TUNER—
2/6 : MULLARD HIGH QUALITY AMPLIFIER MANUAL
(contains F.M. details) — 3/4 ; DENCQO FE.M. TUNER—I/6.

Send 2}d. postage, stating lists required. General Components

L. F. HANNEY
77,
3

Lower Bristol Rezd
Bath

-TRANSRECEIVER :

'PLASTIC CASES.

" 11, LITTLE NEWPORT ST., LONDON, W.C.2.

'SOUTHERN RADIO'S WIRELESS BARGAINS

TRANSRECEIVERS. Type '* 38" (Walkie-Talkie). Complete
with 5 Valves. In-Metal Carrying Case. Ready for use, Less externat
attachments. 30/- per set, ATTACHMENTS for use wich ** 38 **
HEADPHONES, 15/6; THROAT MICRO-
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2/6 ; AERIAL -

2/6.

TRANMNSRECEIVERS. Type ‘18" Mark Hl. TWO UNITS
(Receiver & Sender) contained in Metal Case. Complete with Six
Valves, Microammeter, ctc. LESS EXTERNAL ATTACHMENTS.

£4/10/-.

TRANSMITTERS—T.1154—Complete all valves, etc., etc,

Perfec: order. 3 frequencies. £2/7/6 in transit case. Delivered
K.

RECEIVERS. Type !’ 109 ' C-Valve 5.W. Receiver with VIBRA-
TOR PACK for 6 Volts. Built-in Sp=aker, METAL CASE, £5.
BOMBSIGHT COMPUTERS. Ex-R.A.F. BRAND NEW. A
Wealth of Components. GYRO MOTORS, REV. COUNTERS,
GEAR WHEELS, etc, etc. Idzal for Mode! Makers, Experimenters,
etc., £3.

LUFBRA HOLE CUTTERS. Adjustable fin. to 3%in. For Metal,
Wood, Plastic, etc., 7/-.

RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire
Ended, 12/$ per 100.

CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc.,
15/- per 100.

I4in. x 10%in. Transparent. Ideal for Maps,
Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers both Hemispheres,
in Casz, 5/6. .
CONTACTOR TIME SWITCHES. In Sound-proof Case,
Clockwork Movement. 2 Impulses per sec. Thermostatic Control,
It/é °

1/8.

REMOTE CONTACTORS for use with above, 7/6.

MORSE PRACTICE SET with Buzzer on Base, 6/9, Completa -
with Battery, 9/6, MORSE TAPPERS, Std. 3/6 ; Midgec, 2/9.
METERS & AIRCRAFT INSTRUMENTS. Only need Adjusc-
ment or with broken Cases. TWELYE INSTRUMENTS, including
3 brand new Aircraft Instruments.” 35/- for 12,

CRYSTAL MONITORS. Type 2. New in Transit Case. Less

Valves, 8/-.
Postage or Carriage extra. Full List of RADIO BOOKS, 2id.

SOUTHERN RADIO SUPPLY LTD.
GERrard 6653
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ITERS ON THE V.F.O.
By O. J. Russell, B.Sc.(Hons), G3BHI

EVERAL misconceptions appear regularly con-
cerning V.F.O. problems. Generally speaking,
V.F.O. problems boil down to a consideration

of either frequency stability or of arranging for a
definife frequency coverage so as to.cover a given
band comfortably. As far as frequency stability goes,
there are many aspects that determine the final
performance of the V.F.O. These are worth consider-
ing carefully, as they are often glossed over or other-
wise neglecled, sometimes with disastrous results.

From time to time new ' magic’” circuits are
announced for which exaggerated claims are made
with respect to frequency stability. Generally, these
circuits turn out to be thinly disguised versions of old
and faniiliar circuits. The recently heralded TESLA
circuit, for example, is our old friend the familiar
Colpits. Let it be stated once and for all that ** other
things being equal > there is not the slightest difference
in stability between any of these circuits. Thus, with
correct design one oscillator circuit' may be made as
stable 'as another. . This will immediately create
dissension among thé¢ proponents of the so-called
Clapp circyit, whose originator would now appear to
be Harries., However, the saving clause is ** ., . other
things being equal.” Briefly, the equality”is that the
oscillatory circuits of the oscillators should be of the
same Q value. . A R

Why-then is the Clapp circuit so popular? The
great -popularity of the Clapp circuit is not based on
superstition, but upon experience. It just so happens
that the Clapp combines two requirements for a
stable V.F:O. very happily. Thus, with the usual
circuit constants the coil inductance is relatively high,
and- this gives a good coil Q. It.is not generally
vealised that the Q of a coil increases with both its
length and its diameter. Furthermore, the Clapp

circuit ensures that the valve is effectively well tapped.

down the tuned circuit, so that valve capacities and
varjations are of little importance. However, other
oscillator circuits will give effectively the same
performance as a Clapp circuit, provided that a
high-Q tuned circuit is used, and that the valve is
loosely coupled to the tuned circuit by tapping it well
down the coil. In fact, before the Clapp appeared,
E.C.O. and similar oscillators of ¢

‘The Layout

-the circuit.

cally with the usual range of component yaliies; where- .
as with an E.C.O. the adjustmént-of, taps‘ o the tank

coil for optimum performance is a fiddling’ '(.)pgr'aﬁ_o’fl'.

Despite this some amateurs were able to obtain stability

of the same order as d crystal oscillator with “ tap

down ” methods applied-to the E.C.O. Indeed, the

Franklin circuit achieved its’ stability also becavse of

the very loose coupling between the valves and the

tuned circuit. =

The point has thus been made, ‘that it is not so
much the circyit that matters but the arrangement of -
With .the, - Clapp _as 'virtually the
“ standard ™ V.F.O.. circuit,  one--should "consider

" what arrangement of the Clapp. will. givé optimum

stability. First, the highér the mutual cohduciance
of the oscillator valve, the less doupling need be to
the tuned circuit, so that a valve of the highest mutual
conductance would seem suitable. Especially suitable
valves are the 6AC7, 6AG7, 6CL6:and 12BY7, in
particular the 6ACT7 which has an effective mutual
conductance of around 14. However, the beneficial
effects of high mutual conductance are not obtained
by plugging one of the above valves into an existing
Clapp oscillator. In fact, it is conceivable that this
might even deteriorate stability, as high mutual
conductance is generally achieved by very close
internal electrode spacings in the valve. Herce,
slight variations as ele¢trodes expand during ** warm-
up > become proportionately greater with very close
electrode spacings.  The actual coupling of the valve
to the tuned circuit must be reduced to obtain any
benefit from increased mutual conductance. For-
tunately, in the Clapp circuit one has merely to
increase the value of the cathode and grid-bridging
condensers—Cg and Ck in Fig. 1-—to reduce valve
coupling to the tuned circuit.

" As is well Known, if the grid and cathode bridging
condensers are made too large, the circuit will not

stability equal to crystal control were
built by amateurs by paying attention
to the importance of high-Q tuned
cireuits and of loosely coupling the
tuned circuit to the valtve. Thus, Figs.
1, 2 and 3 show the relationship be-
tween the Clapp circuit-(Fig. 1) and
redrawn as in Fig. 2'to show how it is
a ““ capacity tapdown ” equivalent of
a conventional E.C.O. (Fig. 3), with
the valve well tapped down the tuned
circuit. The virtue of the Clapp is that.
it provides loose coupling zutomati-

Fig. 1.-—The Clapp oscillator.

~i
LN

Fig. 2—The “ capacity tap™ E.C.O.
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oscillate. Therefore, for optimum stability the con-
densers should be made just large enough to ensure
comfortable oscillation with a given oscillator set-up
whatever valve is used. Of course, 'if a valve of
different mutual conductance is substituted, smaller
or larger, grid-cathode condensers may be required.
Moreover, if a coil of higher Q is substituted, larger
condensers may be substituted, with an attendaht
improvement in stability. In fact, * oscillation
ability ”” with given sizes of grid-cathode capacitors
is a good test of osciltator coil Q. Thus, those who
employed the high-Q coils wound with sitver-plated
thick wire on large ceramic formers to be found in
surplus Service equipments.are potentially able to build
a Clapp oscillator of high stability. Provided that they
exploit the possibilities of looser coupling oftered by
the higher Q coils by increasing the grid and cathode
condensers, then the full value of the large coils is
achieved. However, unless the loosest coupling is
used, they may be no better off than those using much
smaller coils. In fact, by not choosing large values of
- grid-cathode condensers the drift of their V.F.O. may
be worse than one designed round a smaller coil !

Drift

Drift problems are, of course, one, very important
facet of the stability problem. With the modern
trend to pint sized © table-top > 1 the V.F.O.

coil may be made small so as to crowd it'in‘to a jam--

packed " chassis. of heat producing components.
This inevitably encourages drift troubles due to. heat-
ing effects, and is not really tecommended in view
of a very simple and elegant’solution of the problem.
The “remotely tuned ™ Clapp takes advantage of
the proportion of the Clapp oscillator to separate
the tuned circnit completely from the valve. 1n
fact:as we have already shunted 1,000 pF condensers
or even larger ones in the interest of stability across
both grid and cathode, there is no reason to quibble

4 .

it @J ’W
-

Wrong

Fig. 5.— Bringing leads

Fig. 3.—A4 con ventional
E. Jrom a high-Q coif,

C.0.

at the extra S0 pF or so added by taking the tuned
circuit outside the transmitter chassis, and connecting
it through some yards or so of coaxial cable to the
oscillator valve still inside the transmitter (Fig. 4).
This effectively femoves the tuned: circuit from the
heat producing components in the transmitter, which
is often tightly enclosed anyway, as a TVI precaution,
and thus acts as- 2 heat trap and enables the V.F.Q.
to be comfortably tuned from the operating position:
For the C.W. man, at any rate, appreciablé amounts
of QSY may be effected without retuning the main
tranismitter, and with a typical wideband coupled driver
rig, only the P.A. tank need be retouched even when

hopping from one end of the band to the other.

When trying the * remotely tuned ” V.F.O., it will
of course be necessary to make a solid rigid job of
the tuned circuit, so that mechanical vibration .will
not cause frequency changes. In any case, the mechani-

~cal construction of a V.F.O. tuned circuit is of the

greatest importance with regard to frequency stability.
Moreover, despite the manifold virtues of the Clapp,
it is like all “ low-C *" oscillator circuits—particularly
vulnerable to mechanical movement of conductors
near it. Such mechanical movements affect any
oscillator tuned circuit by the slight variation of the
stray capacities to the oscillator circuit. When the
oscillator circuit is of the “low-C” type, the effect
of slight stray capacity variations is more noticeable
than with ** high-C ™ circuits for obvious reasons.
Moreover, mechanical stability also applies to the
coil itself. Unless the wire is tightly stretched on
the ceramic coil former, slight variations of irregular
nature may occur in inductance, under mechanical
vibrations leading to irregular frequency jumps and
calibration variations. Moreover, it the wire is tightly
stressed against .the coil former, the effective expan-
sion under heating is only that of the ceramic former,
and may be very low. One cannot approach the

S tight \yinding ™ standard found on Service equip-
- ment coils by plain hand winding.

§ However, one
method of obtaining a tightly stressed winding is
to ““hot'wind.” This involves passing a few amps.
through the wire, sufficient to heat it appreciably,
when winding as tightly as possible by hand. Having
soldered the ends of the coil firmly, the wire on
cooling when the heating current is removed, will
shrink slightly and produce the required stressed
winding. Tncidentally, bring the coil leads if at all
possible directly away at right angles to the former,
and not away paralfel with the coil axis (Fig. 5), as
this has an appreciable effect upon coil Q. For the

v i

1 t

4 1

+ t

0 |

H A 5

H ' "
3 Cg ‘T

3 ; > Coaxial cables
1 P

£

{ .«

: !

] ]

+ H

} !

| WO pa——

Fig. 4. —The ** remotely tuned’ Clapp V.F.O.

The tuned circuit may be separated from the trans-

mitter by using several feet of coaxial cable as

shown. The tuned circuit is preferably enclosed in a

screening  metal case, thus giving “ table top”
control of frequency.

same reason keep metal shields, chassis sides and
S0 on at least one coil diameter away from the coil
if the coil Q is not to be appreciably deteriorated.
Moreover, do not wind turns closely spaced, but
space by. approximately one wire diareter. .Remem-
ber ‘also that.coil Q increases with both the length
and the diameter of the coil. For very short coils,

‘the Q increases rapidly as the length increases. How-

ever, the increase in Q is very small for long coils.
(Continued on page 57)
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G.R.T. ISOLATION TRANSFORMER
Type A, Low leakage whadings. Ratie J 123
%% boostoon s nnd«!

: B V., 10{6 JUS-IE S

i
10[6 13.3 v., 1
nmn with mains prnum‘w«; 128 ezich.
Type Mains inpat "’"["-LO yolts.  Multi
Outpmt 2, 4. 6.3, 7.3, Haued 13 voite, Inpot -
has two taps which lucresse ontput mm; by
239 awl 509 respectively. J.ow -cay
suitable for most Cathode ‘Ray Tubes.
Tag Panel, 21/ each.
Type C. Vow capacity waumd fransfosmer for
wse with 2 volt "Tubes with falling ewission. -
ioput 220/240 volts Quiput 2
volir at 2 amps. With Tug Panel, 1:’
NOTE.-—1t is ‘esseniial 1o nse puins primary
-types with T.3, repoivers baving  series- -
connected beaters,

\\ nb '

TRIMMERS, ‘Ceramie. 0. 30, 70 pi., 9d. Iun.pi.,
1 230 pf., 1/8 ; 300 pr., 750 pr., 19,
All vnlnes 1 ohms te 1y meg.,

CAd: ) w, 6d. 1.
HIGH STABILITY . Preferred values
100 ohms to L meg.

3 watt § { WIRE-WOUND RESISTORS (13
10 watt ¢ 25 ohme—10,000 ohme. . ennas { 16
15 watt ) 2/

15,000 obms—30,000 ohmse, 5 w.. 1f8; 16w, 2/8.

12/6 PURETONE RECORDING TAPE .

1,200 ft. on standard, fitting 77 Plastic
reels. Brand new, boxed, 12/6.

Spools 57 metal, 1/6, 7. plastic, 4/3.
FERROVOICE 1,200 it. Plastic Tape 25.-.

/P 'TRANSFORMERS. Heary Duiy 50 mA.,
Multiratio, push-pult8/8, Tapped. sma.llpeumue 3!

1957 RADIOGRAM CHASSIS
THREE WAVEBANDS FXXE VALVES

M \\
LW, 5 J-HA[, EZ&().

12 month guarantee.
AL 2000250 v, 4 Wiy Switeh ; Short-Medium-

Jong-t3ra egatwe feedback
4.2 watin, iin. Glass Dial
10 x 3} wl avallable,

2 Pitoy Ld.mpﬁ Four Kpohs, Walnut or Tvory.
Aligned aml-calibiated.  Chassis isolated from
mains, T.8.L. Tweeter Supplied Free!

gns_ Carn & Ins., 4/8
Deposit £5.5.0 and =ix monthly

TERMS :

.piymcuts i £

AM/FM RADIOGRAM CHASSIS
Measureents 13in. X 6in. s 7in..high. ‘Dial
cid~out required ouly 10%in. x 2 3 valve

splne onetsl rect., gram. sockef, plann -key
wavechange, tone control, med.. Jong and
I-‘ wn\ehau\rlw Valve line-up : BCCHS,

, BABCSO, BL4l, For AC

' £16.19.6 e 100

MATCHED SPEAKERS FOR BOTH GHASSIS
8in., 19/8 ; J0in., 25~ ; 12in., 30/

L.¥. CHOKES 15/10 H. 60/85 mA.
120 mA., 108 ; 15 H.

MAINS TRA‘{

4w, 4.

HEATER TRANS T Lpped prim., 1‘) '
M n.mp i rlﬂ mmled sec ‘.!. 4 6.3
30 v, Hews. . 1)
COPPER PLATED AERIAL RODS
fitting, 8j- doc.. o & p. 1j-.

AL, “PORMERS aw core, {in., 8d. 1 in., 16d.
.3in. FOR’ME’RS 50378 and Cans TVL2, -fim. sy X
2gin. and i s, N 1Hn. 2f-eu., with cores,

duet ~oldering Ymn aguj241) v, or
230/’25«) v.. 163, Solon Instrument [ron. 24/-
MIKE TRANSF. Ratin30:1,3/er. ;300:1,1
_BMAINS DROPPERS. 3in. x Ltin. adi. 8lhders
amp. 750 ohmns. 43, .2 amp., 1,000 nhms_. 43,
LINE CORD. .:f atup., 6l ohms per foot, .2 amp., 104
obIns per fuo1. U W 8d. per foot. 2-way,7d. per foot.
LOUDSPEAKERS B.M. 3 GHM.
5in. Goadmans, 1 6 Tin. x 4in,

0/6.
-+ x 12in. push

ndma.ns, 211-,

A}in..squitee, - . Elac., 22/8.
‘:’ln, Goodin:as itin. Il & A.,-30/-,
TSL Tweet 18 essey, 30,

8 6. . Plesse
Sin, M. 8, 2 t':.pped 6.P. trausi., 24/
CRYSTAL DIODE . 2/-, GEX34, 4/-.
BIGH RESISTANCE PHONES 4,400 vhms, 18/6 pr.

CRYSTAL MIKE INSERT hy o3, precision
L engineered,  Nize only 13 Hin, Bargain
Price.6.6. Non tixnsformer required.

SWITGHE CLEANER Vluid. -squirt spout. 43 tin.

TWIN GANG TUNING CONDENSERS, 305 pi.
mudget 130, x Liin, x'13in., 10/~ 0005 Standard
sige with irinnpers, 9 eﬂs 'nmmem 8- ditlo,

’nm X ain.. 10/~

VALVES
Al Boxed 1 5 |New & Guaranieed
1586 . 86
B8 AL

" D2

[
i
!
:

Fdanip.
2PG
SP4t
BrFoz

v 415

K
HILER
GBWE
DG
GFG
PERTAT

114
FYil U2 PL81

B.5.R. MONARCH 4-SP£ED RECORD
CHANGER? 957 MODELS

Brand new and fully guaranteed 12 moaths.

l XOT JOB LINE REJECT STOCK l

TELETRON BAND IIl CONVERTER
For London, lluil],:a‘:‘t{r}l Kanxd Northern 'LT.A.

Buitable all T.V. makes. T.R.F or Superhet.
Ready wound coils, fwo LF80 valves, all
components, pnm hed chassix, civeult diugram,
wiring plans. COMPLE l‘E KIT for mains
operation 200-240 v. A.C. .10.0.

As ABROVE less POWER PACK. Requires
200 v. 20 mA, HLT. 6.3 v .6 a0 LT, $2.65.0.
Mark 1I gascode £1 extrs each Kit

Malns Trausiormers to above Bpec.

Min. U'nntaet Rect. 23
B.B.C./I.T.A. uerial
Prnnched and Jdrilled chassls
Lurger chussis for Maing Model .
Teleiron Cuilset with plans
Full plans and circuit details ...

Volume Gontrols | 80 .20 COAX

Yong spindles. Guaran- | Semi-arr spaced  Poly-
teed 1 year. Midget, | thene insulated. {in, dia.
10.0400 ohms to 2 Meg. | Stramled | core. gd

No Bw. N.P.Sw. D.P.3w. | Losses cut a0% ~yl.
P STANDYRD

3/~ A= 419
‘m cuax + yd.,

Lin or Log Trac lu
COAX PLUGS... 1/- DOUBLE SOCKET - 13
SOCKETS ... 1/~ OUTLET -BOXES .. 46
BALANCED TWIN FEEDER, yd. 6¢. 80 or 300 nhuns.
80 ohme ouly
Pre-Het Min,
b AN ~vulues 25 obms to 30 K., 8/~ ea.
50 K., 4fe. (Carbon 50 K. to32 m., 3/-)
WIRE WOURD 4 WATT. FPoia. '{m Hpindle,
Values, 100 chms te ju K., 5/6; 1o K., 6/8.
CONDENSERS.  New. stock. -l wnid. 7 V.
d : Bitte, 30 KV, B/8 ; 100 pf. to 300 pf.
T llar Buy y. .0\!1 to (01 wmfd., 8d. ;
A 51358:v.. 1{9 ; :1)330 v., 84, ;
wmfd. 2,000 voltr, 4/-
CERAMIC CONDS . U0 v., .3 pEofo U1 mafd., 10d.
SILVER MICA -CONDENSERS. W%, 6 pi. to 500
f., 1f-; GUO pi. to 3000 pf., 1/3. DITTO 1%
1.5 pt. 1o 500 pf., 1/8; 515 pf. to 5,400 pi., 2f-

i.F. TRANSFORMERS 7/6 pair
485 KcAs ‘Slug tunisg Miniature Can. ‘2iin. x
4in. x fin. High Q and good bandwidth.

<By Pye Radio. Data sheet supplied.

Designed to play 18, 33, 45, 78 r.p.m. Records,
7in., 10in., J2in. Lightweight Xtal piek-up,
turnover head, two separzie sapphire styli,
for Standard and L P., eech plays 2,000 records,
Voltage 2007250 -A.C,

CUR PEIGE;£8_15_0 eacl, Post Free.
Terms :

of £1. Space required l4in, x 12%in, Gin.
above and 3in. below.

Peposit .£5 gnd 5 monihly payments .

TRANSISTORS
JUNCTION TYPE (RED-SPOT)
For use in Ralio Control, Xigpal Tracers,
Local Station Receivers, Oscillatore, Transistor
Vollmeters, Microphone Pre-Ampliflers, etc.
BRITISH |0/- each. Brand New. .

May be used in place of Muilard OCTL.

COLLARO AUTO-CHANGER RCi31 for 78
r.p.m, 10in, and 12in. 1econds.  Brand new in
maker's bLaxes! High impedance Hghiweight
Pick-np with sapphire needie, will maich any
Amplifier ar Radio Less than bali nrice.

Carr. and Ine.. 56,
5 gns. S i

ALLDRY UNIT POWER PACK.
Battery Blid; ere., 68 v plus 1§ v
3in. x 1}in. 4-pin Socket. A.
FAMOUS MAKE. LINT PRICE,
PRICE, 38/8. Ready for use.
B.5.KR. MONARCH.
table with seleating switeh dor 3
r.pam. records.  10U-120 v. and 210-250
Y eps.

Replnce«
e

tal trnmover-head, separnte
. anit Standard ‘records.

Pick-up with Acos
Sapphire slvll for
SPECIAL CFFER,

T.V. PRE-AMP (MeMICHAEL).

Chbannels 1 to 5. {Will Amplify Output ef your
Band -3 Converter.). Midget xize. High Gain.
Ready for use. (H.T. =00 v., L.T. 6.3 v., .3
amp. regquired.) BRAND NEW, 25/- -each.
MAINS ‘POWER PACK for.above. 25/= extra.
SUPERBET COIL PACK. 27/8. Miniuture

gize 2}in. » 2%im. x 1iin. HIGH * Q" Dust
cored Coils, Short, Medium, Long, Gram
dwitching. “Single hole fixing with eonmec-

tion diagram, wnd cireuit. 463 Kefs 1.F.

pred llotm and Torn- "
and 7

Also B.S.R. MONARCH L;gbnie.gm .

We. have no connection with any other firm.

'RADIO COMPONENT SPECIALISTS

NEW'ELEOT ROLVTIEGS FAMOUS MAKES

Liifs00 v,
50 v . ] v
v, 1/9 'rJ[io() v. B8} 12/
1/9 500012 v.  3/~{ 1 ,000+1,00016 v.
Bl 2/— |54 16430 v.5/- ] 8/6
Acrew Base Type 312, 8/500 v., §/-; 16/500 v., 4;.
SENTERCEL RECTIFIERS. E.H T TYPE FLY-

BACK VOLTAGES. K8/27 2 kV., 5/- ; K30 5.2
KV.. 7/ K3/30, 3.6 kV., 7/8 3 K}/30 4.kV., B/ ;
Ks/100 8 kV., 14/6. MAINS TYPE. -CONTACT

COOLED 251 v. 8/6, 5 mA., 9/8.

COILS "W earite, ype, 3/- each. Oswor Midget.
“ Q" type.adj. dust core, 4/« each., All ranges.
TELETRON, L. & Med. T.R. with reaoiion, 3/8.
FERRITE ROD AERIALS. W.. 878 ; M.« L., 1276,
‘T.R.F. COLLE AJHF, 7/- pair. H.F, CHOKES, 2/6.

ALUMINIUM CHASSIS. I8 siw.g. nndriiled.
With 4 vides, riveted carners and lattice fixing
hale; 23in. sides, 7 & 4in.,4/8 ; 9 x 6in...5/8 ;

tu., €/9 ; 9in., 8/8 ; 14 x 1lin., 10/6 ;
1) S l«Hn 12[6 18 x 16 x 3in., 26/6.

FULL WAVE BRIDGE SDLENIU’M RECTIFIERS.
2, 4 or 12 v. 1}.amp., 8/8; 2 a., 11/3; 4 a., 17/8,
CHARGER TRANSFORMERS Tapped input 200/
250 v. Yor charging at 2, 6 or 12 v., 1§ aup., 18/8 ;
4.amp., 21/~

VALVE MANUALS I, II ‘& TII, 5/- each.

TOGGLE SWITCHES. ».P. 2/-. D.P. 3/8. D.P.D.T.4/~
ACID HYDROMETER. New Ex Govi. Unbreak-
able. Pucked in metal case 7 x 1{in., dia., 4/6.
WAVECHANGE SWITCHES.

5 p. 4-way 2 wafer, Jong spindle ... .. 88
2 p..2-way, 3 p. -2-way, short spindle . 2/8
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spmdle 3/8
8 p. 4-way, 1 p. 12-way, long spindle ..
YALVEHOLDERS, Pax. Int. Oet., 4d. EF5D EA50
§d. B12A, CRT, 1/3. Eng. and Amer. 4,5,8, 7,and
9 pin, 1/-. MOULDED Mazds and Int. Oct.,8d.
B7G, BBA, BSG, BOA, 94., B7G with can, 1/6.
VCRO7, 2/6, B9A with cau,.2/6, CERAMIC EF50,
B7G, B9A, Int. Oct., 1/=, 'B7G with can, 19,
BLACK CRACKLE PAINT, air drying, 8- tin,

Please address all "Mail Orders correctly as below.

307 WHITEHGRSE RD., WEST CROYDON

OPEN ALL DAY (Wed. 1 p.m.)

10 page list 3d.

Tel. THO 1665, Buses 133 or 68 pass door. 48-hour postat Service. P, &P}/, £2-orders post free. (Export Extra.)C.0.D. Service 1/6.
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THE « SUPEREX_ 55 ”

103" x 83 x 43”..
available separately.

Plus 4}- Carriage.

Send 1/6 for SUPEREX
‘CONSTRUCTION Booklet,

FOUR' YALYE SUPERHET
LONG AND MEDIUM WAVE
LARGE ELLIPTICAL SPEAKER
B7G MINIATURE VALVES
SIMPLE CONSTRUCTION

HONE CONSTRUCTORS SAY

12 1I1T°S THE BEST !
BATTERY
PORTABLE RECEIVER

A first-class receiver guaranteed, to give good
reception throughout the country. Equalin
appearance and performance to most
commercial models. Cabinet size :
All parts

Building Cost, £7. 15. 0.

.. THE
SUPERIOR BUREAU

PRICE

16; GNS.
Plus 25/- Carriage

Yery elegant in highly figured walnut veneer
with internal panels in sycamore. Sloping
radio panel size 16* long x 103" high.
Uncut motor board size 15} long x 13}”
back to front. Lid panelled in beige leather-
ette. Two large storage cupboards. Speaker
chamber large enough for 12" speaker.
Overall cabinet size 357 high, 34" long, 161"

S.R. 3-4 WATT AMPLIFIER

£5.15.0 piys 3/6 postage and packing. (90-days valves).

guaranteed for twealve mon:hs I

deep.

t 3 -
High quality three valve | TERMS : 2 v,
three watt amplifier for A.C. 7 ) et d
Mains 200/250 volts. Four C.W.0.
controls give' a wide tone | OR
variation. = 3 ohm spéakzr { 7 N
outpuc. Chassis fully isolated, } c.oD. d . /
Valve line-up : 65G7, 6V6, |
6X;. Blronzepﬁnished ch}a‘\ss}i]s I UK. 0 ';W /gj
size 8in, x 4in. x 5in. high. !
Supplied built and tested, and ONLY. 37 H“.I.SlDE (HARROW ROAD) i~

STONEBRIDGE N NIQ. £/gar 3644

—— 17 NONTHS GUARANTEE —

17in., £7.10.0. 14in., £5.10.0. T.V. TUBES
Wea are now able to offer this wonderful gucuantee 6 months
full replacement and 6 months progressive, Made posvible only
hy unprovud nigh quality of our tubes. Ins. & Carr. 15/8.
CONVERT YOUR 9in., 10in.,12in. set to 14in., 15in., 17in. Our
pamphiet is free, and b0 ma.ny sets it costs only the tube to
‘give you these giant mctme= SPECIAL OFFER 14in., 15in.
and 16in. ' £5 Perfect. See them worling in our
shops. ., TLB S, £5. Shortage may. cause delay ;
enquire ﬁrsb “ [:] may have aiternativ e, and can tell you delay
if any. Ins. Carr. 15/6 on all tubes.

IDEAL RADIO OR R/GRAM CHASSIS 39/6

TYPE“M"”" RECEIVER § wiband & gram s/het. § valve

RN P International Octal, Ideal for tahle
gram, but still giving high guality
output, 4-knobh control. 8in. .M.
speaker. 7/9 with order. Set of
knobs, 2/-. Chassis 12in. x6in. x 7in,
Less valx es. Ins. & Carr. 48

| CONVECTOR ELECTRIC |
| HEATER
99/6

2 kilo-watt (1 or 2 units per hr.) Su lLLth
Gilt finish. INuminated grille. S 3
;mm Yl\l] 0 dﬁgp 1‘;01) 2,)510 volt ?ﬂ('/ C.
Famots Mnlr eal for home, office or L o

works, Ins. & Casr. 106. s
co"_ PAGK 3/9. 3 band, including pair of 465 I.F.8 2-gang

¢ cond., and printed dial (similar drawing
FREE}. Post 2/3,

cHAss s 1/— 6 or 8 valve latest type midget valve designfor
F.M. Brand new, cadmium plated on heavy
8.w.4. steel. Size 1°tm x Tin. x 2§in. Dost 1/6. 4 for 41, post
8- ‘18 for 19/, Carr. b/-.
By tealn Liverpool St. to Manor Pk, Stn., 10 mins.
195% Cutalogue FREE. Open SdbquJlJ all duy

DUKE. & CO. (PW)

621, ROMFORD RD., MANOR PARK, LONDOGN, F.12.
© GRA 8677-8.

;_.

TRAWLER BAND R.11555.—The latest version of this
famous Communications Receiver to be released by the Air
Ministry. Covers 5 wave ranges: 18.5-7.5 Mc/fs, 7.5-3.0 Mc/s,
3.0-1.5 Mc/fs, 1.5 Mc/s-600 kc/s, 500-200 kc/s. As used by
Coastal . Command, Air Sea Rescue Launches, etc. All sets
theroughly tested and in perfect working order before des-
patch, and on demonstration to callers. Have had only slight
usc, and are in excellant condition. ONLY £12,

-.A.C. MAINS POWER PACK AND OUTPUT STAGE,

in black metal case, enabling the receiver to be operated
immediacely by just plugging im, without any modification. °
Can be supplied as follows : WITH built-in 6in. Speaker,
£5.5.0. LESS Speaker £4:10.0. WITH 8in. Speaker, £6.10.0.
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
UNIT TOGETHER.
Send S.A.E. for illustrated leaflet, or {/3 for 14 page booklet
which gives technical information, circuits, etc., and is supplied
free with each receiver.
Add carriage ; 10/6 for receiver5/- for power pack.
WIRELESS SET NO. 19 MK.Il.—-The famous Army Tank
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 230-24) 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. 6B8G, 6HG, E|148,
EFSO, 807, and booklet giving circuits, notes, etc. Size 17}in. x
1in, % 12}in. Magnificently made by famous. American firms.
IN BRAND NEW CONDITION. ONLY £4.19.8 (carriage, etc.,
IO/6)|50R with 12 volt Rotary Power Unit, £5.10.0 (carrmge
etc., 15/-)
INSULATION TESTERS (MEGGERS). Read up up to
20 megs. at 500 volts pressure. Overhauled and in perfect order.
QNLY £8.
A.C./D. C BLOWERS 220/250 volts 300 watts. Complete
with filter pads, branch for dividing outlet, flexible hoses, etc.
BRAND NEW. ONLY £4.19.6.
POCKET YOLTMETERS.—Read 0-15 volts and 0-300 volts
A.C. or D.C.-. BRAND. NEW and UNUSED. ONLY 18/8

i38, G s Inn Road, London,
u E ' GORPORATION Ir(alzhone TEORamlnuos“'Ng?)
Open until | p.m. Saturdays Weare 2 mins. from High

Holborn (Chancery Lane Station), and § mins. by bus
from King’s Cross.
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Perhaps a reasonable optimum is when the length
js‘about 13 times the coil diamecter. Thus the pro-
portions ‘of the.coil and.the thickness of wire must
be considered for high Q coils. Those-who complain
that a large ceramic former wound. with thick wire
cannot be squeezed inté “a “ minjaturised ” table-

two-to-one difference between the frequency stability.
of a V.F.O. that gives a stable note and one that gives a
definitely wobbly note. This may be proved by
monitoring successively the fundameptal and the
harmonics of a V.F.Q. An 80 metre fundamental
may sound ringing and rock steady under keying
on 3.5 Mgc/s, while on 7 Mc/s. the second
harmonic may betray a slight chirp and the

Freguency Freguency Freqcfency
A ES
} ! ,

Differing drift behaviour of F.F.O.5 on warming up.

Fig. 8.—Adverse fre-

quency steady, but bad

Sfluctuations abour the
average value.

Fig. 6.-—— Rapid sett-
ling te  steady
- frequency.

Fig. 7.—Apprec-
iahte drift over
long periods.

topper, are recommended to try the * remote tuning ™
idea, and comfortably accommodate a really efficient
high-Q Clapp tuned circuit conveniently to hand at
the operating position rather than squeezing a small
coil of lower Q in the transmitter chassis !

Monitoring

Naturally the above considerations are not always
stressed in- V.F.O. designs. However, attention to
these details will enable superior performance to

e S,

Fig. 9.—A 5 pF condenser connected as shown gives

a “ velvet vernier " control of & few Kcls frequency

shift in the Clapp V.F.O. circuit. CB is the ™ band-
setter.,” CT is the wsual tuning conirol.

be obtained. Many amateurs operating during the
sunspot minimum on the L.F. bands, are now awaken-
ing to the deficiencies of their V.F.O.s when noving
ta the more H.F. bands. There seems to be only a

14 Mc/s fourth harmonic a really noticeable
chirp that is barely tolerable, while on 15
and especially 10 metres, the keying may be
almost unreadable. This does mean that a
bad note may be cleaned _up by a quite slight
improvement to the V:F.O. B

1t is, of course, standard practice to moni-
tor a V.F.O. for imperfections by listening to
a high harmonic, as slight changes at the
fundamental are hardly noticeable, but are
multiplied up with the order of the harmonic.
The percentage change is, of course, the same
in all cases, but .0l per cent. at 1.8 Mc/fs is
only 180 cycles, while at 28 Mc/s .01 per cent.
change becomes sixteen times as great, that
is to say some 2,280 cycles ! Despite the fact
that one can hear steady V.F.O.s operating
on 28 Mc/s, one still hears chirpy notes on
top band and 80 metres! Incidentally, it is
hardly necessary to mention nowadays that
neon stabilised ‘H.T. lines are used for the
V.F.O. Stabilised H.T. dramatically cures
many instabilities and epsures -that the
V.F.O. can be keyed without insuperable
difficulties for H.F. band operation. How-
ever, one point of concern is residual
V.F.O. drifting due to heating effects. Provided the
coil has a low thermal coefficient, the change of
frequency after the initial warm-up period should’
not be excessive. . ’

Drift can take several forms. Thus there may be
an Initial * warm-up > drift in the first few minutes
of operation due to valve heating, when the frequency

Relay

" On

=

Fig. 10.—Between rransmissions V.F.O. drift may be
minimised by using «a relay to switch in a detuning
capacitor (CS). This shifts the V.F.Q. frequency
outside the band, but the V.F.O. valve still oscillates
and 1therefore .does not cool off during stand-by
periods. After initial warming up the V.F.O. fre-
quency during transmission becomes siable.

rapidly settles down to a stable value for the remainder
of the time (Fig. 6). In other cases the frequency may
continue to steadily drift throughout the operating
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peuod (Flg 7) A steady drift is, of course, very
annoying, and indicates that thermal effects need
reducing by shielding the tuned circuit from radiated
valve heat, reducing the power-input to -the V.F.O.
and so forth. Yet another annoying effect; found
when heat insuldtion is often reasonably good,.is
that after an hour or so of 1unn1ngq heat eventuall)

percolates to the “tuned Lll(.lllt and causes a steady

of temperature correction. by . negative coefficient
temperature . compensatmg capacntons However,
several difficulties can_ arise in applying negative
coefficient ceramic capacitors. First, the small size
-capacitors can heat and cool rapidly, while the V.F.O.
. coil (the usual source of frequency drift through
lemperature) takes a considerable time to heat or
cool under varying ambient temperatures. This leads
to an annoying phenomeénon if the negative co-
efficient capacitor 'is not shielded from draughts or
air currents caused by hot components ; it may heat
and cool rapidly causing random frequency fluctua-
tions, ds the coll itself may take a considerable time
to heat. Unless the négative coefficient capacitor is
in actual thermal contact with the coil former, and
shielded from air currents, the addition of the
negative coefficient capacitor may introduce annoying
*“thermal ™ fluctuations of - frequency, while main-
taining the long term stability (Fig. 8). Also, the
calculation and selection of the correct fixed capacitor
is often difficult, and the solution previously recom-
- mended by the author has been the use of a special
condenser with a variable temperature” coefficient.
This has provoked enquiry as to where such con-
densers may be obtained. Readers may, therefore.
be interested to learn that fixed condensers whose
temperature coefficient is continuously variable from
plus to minus values are made by Oxley Developmients,
Ltd. These capacitors are low loss air dieléctric
types, and at first sight appear to be a form of split

* of rapidly waumng the tuned circuit.

stator variable. Actually the moving vanes. can-be
adjusted between plates which give positive and
negative temperature coefficients. Thus adjustment
gives a fixed capacity but a -variable temperature
coefficient. Such a -capacitor if fitted -to a V.F.Q.
tuned circuit-as a padder can be empirically adjusted
for minimum frequency change with temperature.
A 25-watt wire-wound resistor makes a good ** heater
element” 10 warm up the V.F.O. tank circuit when
adjusting ‘temperature coefficients. A domestic hair
drycr dehverlng a blast of warm air is another means
With tempera-
ture compensation, particularly when applied to. the
remotely tuned Clapp circuit, frequency calibration
may be maintained very accurately over long periods.
The * remotely-tuned ” Clapp is, of course, almost
immune to thermal variations during an operating

sessi_on but unless temperature compensated, will
*“ shift ” during the course of the change winter to
summer. This may seem a * fiddling” point, but

unless, care has been taken over coil deslgn, drift can
be several kilocycles per degree centigrade on the
H.F. bands. Temperature compensatlon can lalgel_\
remove this drift, which in a shack ‘ warming up’
in the winter from freczing point at the start of a
session to a warm fug at the end of it may be 20 kc/s
to 30 kc/s or even more. In fact, short of mechanicale
instabilities it is feasible to calibrate a V.F.O. and
retain the calibration closely over long periods. With
Clapp ' type circuits, moreover, the calibration is
virtually independent of oscillator tube changes, so
that almost ** wavemeter ™ stability over long periods
is feasible. Moreover, a “ vernier ’ corrector may
be used to keep calibration “spot-on” with a
standard wavemeter or crystal calibration point.
With the “low-C” Clapp oscillator, very smooth
vernier QSY may be effected by shunting & 5 pF or
10 pF variable across from grid to ground, as shown
in Fig. 9, a circuit the writer has described elsewhere.

CONVERTING A HEARING AID
(Continued from page 38)

2. Both ears must be used. -

3. There must be an airtight connection between
‘the earphone and the ear so that the two constitute
an enclosed chamber with the phone diaphragm at
one end and the eardrum at the other. All other
conditions being optimum there should exist a very
fair reproduction of the audible range of frequencies
at least from a subjective point of view.

This latter consideration is all-important and can

give a very much better degree of musical fidelity
than is in any way possible with miniature speakers
of any kind (so far experienced by the writer). One
can get an excellent bass response and transients in
the upper register are very well reproduced.

One possible solution is to obtain a second ear-
piece and lead, and wire these in series. Ear con-
nection-can be obtained by short lengths of suitable
rubber tubing to fit tightly into the ear. Alternatively,
the high-impedance connections can be removed and
Jeads taken from the transformer secondary. In the
‘latter casé the output impedance will be about
30 ohms, and this may be connected to any suitable
‘pair of headphones. There: are available on the

surplus market some excellent walkie-talkie headsets

(the writer paid 2s. 6d. per pair for his !) which are
illustrated on the front cover of the September, 1955,
issue of PrRacTicAL WIRELESS ; these give an excellent

match and very good musical reproduction. This
also applies to the moving-coil headphones of the
Tank Corps, which also give excellent reproduction,
but are, of course, much more bulky.

It is, therefore, quite a good idea to bring out a
short length of flex from the output transformer
secondary to which is attached a small two-point
socket ; into this may be plugged either the double
headphones or a single low impedance earpiece at
will (Figs. 5 and 6).

One further refinement consists of sweating a
thread of suitable length to the spindle of the wave-
change switch so that it can carry a knob and thus
obviate the necessily of having to have handy, and
use, a screwdriver for this purpose.

The rcceiver being completed, all that is required
is a suitable container for it, together with the
batteries, Ferrite rod and two short lengths of single
flex (each about 2 metres) for aerial and earth when
needed. The writer had used successfully the old
leather case from a pre-war electric shaver which has
one large and two small compartments.

The batteries required are H.T. 30 volts and
L.T. 14 volts. The H.T. current is about 5004A,
the L.T. 50 mA. The H.T. battery should provide
about 200 hours of intermittent listéning and the

‘cost of running should be about 4d. per hour. This

state of affairs should give little cause for complaint
on financial grounds !
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: B0 Ko s-900 Ko's. 000 Kess-2.75 Mois.

" 2.75 Mc/s-8.5 M/ i Me:a58 Mags, 24 Muls-B4 Me/s.
Metal case 10in. i < 4iin. e vl scale, 6in. X 31in. 2valves
and rectifier. A.C. mains 230-250 v, Interpal niodulation of 100
4.p.8. to & depth of 30 per cent.. modulated odulated R.F.
oatput continuously variable 100 mil .W. and mod.
switch, variable A.F. output and ing 1 output meter.
Rlack crackle finished case and white pasiel,  Accaracy plus ot
minus 2%. £4/19/8 or 34:- deposit and 3 monthly payments 25
P, & P, 4/6 extra.

Coverage 120 Kc

COMMERCIAL TF

b 18

SUITABILE ANY
"HANNE
NO ALTERATIONS TO SE1
t Complete with bullt-in power supply.
230-250 v. A.C. mains. Crackle finisl
case 51in. long, 3n. wide. 41h1. bigh. b8
Incorporating gain control and Lana'g

switch. THlustrated with cover re-
‘tmoved.

1£3.19.6 muver

Heater Transformer,
Gxtension Speaker cabin
gin. P.M. P. & P. 3.-. 24
gin. 'P.M. Speakers, removed from o
All by famous manwjacturers. P & P

. By 13 amo., G-,
hed walnui, complete with

s,

1%

FANIOUS MAKE

TURRET “TELETUNER”

Covers all Channels, Bands 1 snd 3. Valves used 1 PCC84,
R.F. double triode. cascode R.F. amplifier, PCF80, triode
pentode f.c. and mixer. LF. gutput 33-38 Mes Easily

modified to other I.F. outputs.
diagram supplied. Cemplete
Knobs, 3/6.

Full instroctions and eircuit

with 12 Coil Sets. 99/6

°h, 50 K., 500 K., I meg.,

4 Velume Controls. Long spindle pss swi
: 2/6 each. P. & P. 3d. each.

.Volume Controls., Long spindled
4/- each. 10°K-and 3 K.. 3:6 &
double pole switch. muiniature,

2., long spindle,

Standard Wave-change Switehes 4-pole 3-way, 19 : 5-pole
2-way, 1/9. Miniature 3-pole i-way, 1 2:§. 2-pole
1l-way twin wafer, 5-. 1-pole 12-wa

1,200 ft. High Impedaace recording fape oo plastic spool,

201
126, plus Y- P. & |

GARRARD RC{i10

3-SPEED AUTOMATIC MIXER CHANGER

Wil take 10 yecord
Tn..  Win. or i
mixed. tUrnover crys-

tal head. brand new,
aurrent model.  A.C.
mains 200,250 v, ¢List

price £14 10/-)

£7.19.6

. & P38,

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

23, HIGH STREET, ACTON, LONDON, W.3

lly guaranteed. -

, 1 and I meg.,

SIGNAL & PATTERN
GENERATOR
Coverage 7.
Mois-210 Mce
in five band
all on fund
mentals, SlOw-
motilon  “tun-
ing, andio out~
put, 8 vertical
and horizontal
hdrs. ¢ logeing
aedle.. In grey
hammer  fin-
ished case
with ¢prrying

Bhandle. Ac-
‘Caracy | “a.
A.C.malns 200-
280V,
£6 * 19 S 6 Or £3 deposit and
P, &P 58, 3 payments of 30~
SSPLED AUTOMATIC CHOANGER
will take 10 records
mixed,

STUDIO “07 PICK-UP
AC, mains 2002580 v

£7-1 9.6 Plus P & P 5)-,

PM.SPEAKERS. 6iin., closed ficld, 18/8. 8in. close i
10in. closed field, 2B, 12in., 25/~ P. & P.Gon each 2'—.d N
Valvcholdess, Paxolin octal, 4d. Moulded .octal. 7d. EF50,
7d. Moulded B7G, 7d. Loctal amphenol, 7d. Loctal pax. 7d.
Mazda Amph., 7d. Mazda pax., 4d. BSA, B9A amphenol, 7d. -
B7G-with screening can. 1/6. Ducdecal paxolin, gd.

Fwin-gang 0005 Tvning Condensers, 5/~ With trimmers, §:6,

AC/DC
MULTI-METER KIT

Comprising 2in. moving coil meter,
ale calibrated in ACG/DC volts,
ohms and mill-amps. Voltage range
AC/DC 0-10, 0-180 and 6-300, Milli-
amps 0-10, 0-100. Ohms 0-1,00) and
€¢-10,000. -Front panel, range switch,
wire wound pot. (for ohms ze10 set-
ting) two toggle switches, l 9,6
resistors and meter recti-

fier. Complete in case, grey Plus
haramer finish, L& P18
Point to point wiving diagram 1)~ free with Kit.

Potato & Vegetable Pecler, by famous manufacturer, capacity
1} 1bs.. complete with water pump. 1 aluminfum construc-
tion, white stove-enamelled finlsh. Originally intended for adap-
tion on-an electricul food-mixer, can easily he converted for hand
operation. £9/6. P. & P. 3

f
/a8

3 valve plus metal
rectiffer, A.C. mains
200-250 Medium

and Long waves., In
pastel hiue or brown.

Valve  line-up :
VRE5s and  VT52,
Size 15in. lonz by

9in, high by Tin. deep.
1£3.19.67:5"

Point to point wiring diagram 1/6 free with Kit.

Where post and packing charge is not stated, please add 1)8 up to 10:-,
2~ yp to €1 and 28 up to £2. All enquiries S.A.E. Lists bd. eark.,
Goods not despaiched outside U.K.
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LOOK, ONLY £8.12.6!

BRAND NEW — NOY
SURPLYS ! In " maker's e B
sealed oartons. Latest UAs NEW in

* Monarch '’ . 4-spged record-

player complete with High- the

i 5 e i
%‘;‘;,Jé‘}i(‘p ;%iﬁmv%nmm{‘;%& player units, exceptionally easy
10 Records, plays 12in., 10in. to fix, with lightweight pick-up.
glrlg Tin. 1“‘%5’:11\3(1 lén any  jncorporating “ Acos’ crystal
W i 1oa2d 8 DM turnover head and separate 4 VALVES
Exclusive 'magdisk” sapphire styll for Standard
selectnr gives quickest and  and Long-Playinz, With full

guietest change ever.
full instructions and Sfxine
plang. Limited Quantity at
£8-12-8, plus 4/6 Post, Packing
etc. WHY PAY MORE ! SE 2. extra.
NOAY WHILE 's'lO(‘l\N o
LAST !'--modernise Jour radio- ORDER
gram, and increase its value.

L With

FEW ONLY AT
92/6d.

carfons !—-limited quentity ol
famous

instructions, and fixing plans.
Unbheatable price 92/8, plus
3’6 Post, Packing, etc.

1IT'S 70O LATE !

maker's  secaled

S3-speed record

°
STABLE
®

EASY - CON-
STRUCTION

C.0.D.
RUSH YOUR
NOW — BEFORE

VALVES, each one tested before despateh (add 8d. p0<t and pack-
; 8K7G, 6/9 ; 6J5G, 5/8 ; 6SNTC, 8/- ; 7193 (elec-

ing).—6VEG,
trically same as GJS) only 3 9 3A4 Fi

TRANSISTOR $QUARF -WAVE SIGNAL TRACER. really
ideal for fault tracing as it can be fed Into I..F.,
dT't.S

and & distinctive note heard, all

transistors, components (md civeuit, ONLY '27/6.
hY Post and packing 1;6.

Q@N@@R{D EL ECFR@N}UCS 6 ]

9. PRESTON STREEY

BRIGHTON

I.F.and H.¥. stages
inclading  two
receiver,

BUILD THIS AUTHENTIC

Complete kit of quality
cemponents

When built this famous Jason

F.M. Tuner provides good
. sensitivity - with  freedom
trom drift and highest quality reproduction.
Qutput 0.5 v._ Chassis supplxed ready

punched, together with genuine exclusiva
lason coit and dial assemblies, etc. Useful
rangze—60 miles ; fringe area version avail-
abte. Book of the Jason F.M. Tuner (Data
Pubhcanons) 2/~ or 2/3 post free, Detailed
price list on “application.

Fringe-area version (less
valves)
Power-pack kit

less valves,
£5.5.0.

2.1.9.

€@ JASON “ARGONAUT” A.M.-FM, KITS

For building as a tuning unit or complete self—powere:l
Baok by Daita Publications, 2/~ (2/3 post free).

FROM LEADING STOCKISTS, or in cases of difficulty :

ASON MOTOR & ELECTRONIC CO.

328, Cricklewood Lane, London, N.W.2,

Phone :
SPE 7050

o TRANSISTOR
TECHNIQUES

The book technicians and experimenters
have been clamouring for—Transistor
Techniques—a new, complete, practical
book on Transistors. Here are all the
facts you always wanted on how to
work with Transistors in practical
circuits.

Now you can build Transistorized Test
instruments, Amplifiers, D.C. Trans-

>
>
>
>

formers, Auto Light Control, Geiger
Counters and hundreds of other
devices,

This book not onfy shows how to build
practical transistorized equipment. but
warns you about pitfalls.

Valuable construction details on a

unique. transistor tester which alone

is worth many, many times the low
’ price of the book.’

} GERNSBACK LIBRARY
’ PRICE |2$. POSTAGE 9d.

> The MODERN BOOK C0.

BRITAIN'S LARGEST STOCKISTS
} of British and American Technical Books

P 19-23, PRAED ST., LONDON, W.2

Write or call for our catalogue.

}.

Phone : PADdington 4185,
’ Open 6 days 9-6 pum.

FIRST-CLASS

RADIO COURSES. ..
GET A CERTIFICATE!

QUALIFY AT HOME-~IN SPARE
TIME

After brief, intensely interesting study
~undertaken at home in your spare
time—YOUWU can secure your pro-
fessional qualification, Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how!

———~ 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
Finat Radio, . P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ, London B.Sc. (Eng.),
A.M.1.P.E,, .M.I.Mech.E,,
Draughtsmanship (all branches),
etc,, together with particulars of
our remar}(able Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career,
FOUNDED.1885—OVER
L wmm =— 150,000 SUCCESSES. et 2
NATIONAL INSTITUTE OF
ENGINEERING-
(Dept. 46I). 148, HOLBORN,
LO DON, E.C.i1.

96, Oldham Stirdet,
Mznchaster, 4.

W. B. SUPPLE

Terms : Cash with order. Orders under 20/-
add 9d. ; over 20/- add 1'8 postage unless
otherwise stated.

T.V. Aerial Book on how to make aerials
for Bands 1 and 3. 2/8 post paid.

T.V. Circuits and Serviee Data Book,
covering the foilowing sets :
Ambassador TV7. us i
Ferrantl 1473, 1773, 17K3, 14T3¥, 17T3F,
17 G.E.C., BT5146C, BT45430 K.B!
HF60, Masteradio ’I‘Qh, Murphy V210,
V21()é Philco BT1753, BT1753C, thps
1101U, Pilot TVTS, CV'IG CcvTT, Pye FV4C,
FV4CDL, Raymond 14in., Ultra VA72, Vidor
CN4216, White-Ibbotson 2015 PI'OJGCLlOn
All in one book for 10/~ post paid.

Yaxley Type Switehes, 4-pole 2-way,
2-pole 8-way, 2'3 each. Midget Long Spindle,
I-pole 12-way, 2-pole B-wayv, 3-pole 4-way,
4-pole 3-way, 2-pole 2-way, all at 3/8 each.

G.P.O, Tn)u l\es Switehes. Cn-off with

centre off position

Mainsbridge Londensc .1 mfd. 4 kV.,
mfd. 500 v..t8 m v. 2-each

Waveform Generators.  Type ‘a1 6,

carriage 2/8.

Valve Pin Straighteners for B7G, 2/-,

H.F. Chokes on 8in. formers, make 1dea1

crystal set coil, 1/-,

Tyana Electric 50lderm" Irons, with ﬁne

bit, 2307250

Line Output 'l‘rhnsfonm‘rs. Suitable for

Argosy T2, CTV517, Decca D17,D17C, Defiant
TRI1753, Regentone 17C, 17T, R.G.D. 6017T,

T0L7C. 054 58/6.

Cross-over Units for B.B.C. and I,T.V., 7/8.

pecial Offer. Collaro ROB4 Autochanve

units, 3-speed, packed in maker's sealed

cartons, suamnteed perfect. Our‘ price,

7 Gns, 5/— carri:

Relavs. G.P.O. type 250 0, 2make 2 brealk,

2509, 1 make 2 break, 5000, 1 make 1 break,

/6 each,

Can Condensers, 1 each 300 mfd. 50 v.,
500 mfd. 12 v.,.100 mfd. 4 300 mifd, 12v.,
250 mfd. 25 v., 100 mfd, 50 i~ the lot.
Beok on ‘ Practicl Trunsistors - and

Transistor Clreuits,” 839 .posy paid.

Transistors, 10/~ each.
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e HE GOLDEN AGE OF POPULAR SONG,”
No. 4 of which has been broadcast at the
time of writing, was an excellent and well

produced series. Written and produced by Charles

Chilton and narrated by Alan Keith and Guy

Kingsley Poyater. it was fasciraling fo get some

low down” on many of the most popular and

widely sung hits as well as on the men who compose
them. The dialogue was short and snappy and the

numbers well rendered by Benny Lee and Murie-

Benson with the George Mitchell Choir, BBC Revue
Orchestra _under Harry Rabinowiiz and pianist
Malcolm Lockyer.

Plays

Joseph Conrad wrote little that wast’t memiorable.
His * Heart of Darkness,” adupted by Helena Wood,
was bound to make a good play, and so it did.
Mostly in narrative form, it tells of the ruthless seacch
for ivory in the Congo at the end.of the Tast century.
Captain Marlow, the chief protagonist and speaking
autobiographically for Conrad, was forcefully played
by Anthony Jacobs. .

“ The Lanchester Tradition,” by G. F. Bradby,
a school story adapted by Val Gi€igud, made a
good play. Telling of the unexpected appointment
as head master of the Rev. C. E. Flaggon in the face
of the stronges: opposition irom the Rev. Henry
Chowdler, and of Mr. Flaggon's attempts to break
with the Lanchester tradition—Lanchester having
been a former head master—it coniained interesting
characters and views on youth and education.
Hamilton Dyce was particularly good as Mr. Flaggon,
as was William Fox as Mr, Chowdler.

* Trio for Two,” with Griselda Hervey .and James
McKechnie, adapied by Marius Goring from the
French ‘of Louis Vernenil, confained i - goodly
ration of sex and passion. It might be called the
Gallic version of ~ she loves me, she loves me riot.”
Poor Maurice had it terribly badly. Good fun.
~ Chekhov's ** The Seagull "*'is, of course, a classic.
And with Pau! Schofield as Trigorin and Gwen
Ffrangcon-Davies as Mme. Arcadina, something of
a treat for the connoisseur was foreshadowed. The
result was not disappointing. Al the great Russian
playwrights, and novelists, impart 2 sadness into their
plots and characiers which possesses a sweetness and
nostalgic element unmatched in any other nation.
It is very difficult for English actors 1o capture it,
but the company-in the present production went
some way towards doing so.

“In Town Tonight ™

This has long since lost #He  flavour of
spontaneity : the screaming jet and the ratding
express no longer kid us that * interesiing ™ people
have just arrived and are being intervieveed at airport
and dockside. in fact, to speak rhe real truth, not
half the people who come under lohn Ellison’s and
Pauline Tooth’s. aegis every Saturday evening are
even ‘‘interesting.” N is well known ihat those

Qur  Critic, Maurice
Reeve, Reviews Some’
Recent Programmes

appearing in it are * booked ™ up as for any other
programme. It is reading these sidelights on it that
has, I suppose, cost it its savour. It would be a gain
if it could recover its former uncosnstrainedness. But
then it would also be welcome if many other of the
older features could do likewise.

Panels

“1Is There a Doctor in the House?" with Percy
Cudlipp in the Chair, is yet another panel answering
listeners” questions. The Jast time 1 heard it.
Puritanism, Epilepsy, mirror writing (writing back-
wards) and pre-examination jitiers wére the subjects
under review. An interesting series. But why a
doctor? Why  not a lawyer or . schoolmaster ?
Obviously a highbrow class of listener writes in fo
it for enlightenment ; a class that takes its enter-
tainment seriously (none the worse for that n.

Disc Jockeys

“Record Week,” 1956, contained much disc
material, and many well-known jockeys appeared.
One of the more interesting half hours was that in
which- Sir Compton Mackenzie—a pioneer of what
may be described as the * modern " _record—intro-~
duced Desmond Shawe-Taylor, Steve Race and
John Watt to * Speaking of Records.” We could
have done with more of Sir Compton, his is such an
outstanding radio voice.

The upshot was that many of the earlier dises and
cylinders of some of the greatest stars who have
ever lived are now more or less useless owing to their
scratchiness and generally poor quality. The-problem
facing us—which was not discussed—is: how fong
will-the recordings of the Jast 30 or so years last?

One of the falsest prophecies made when. the radio
first burst upon. us was that it would “kill ” the
gramophone, That records have always formed one
of the most popular of wireless items may be the
gentle nudge and .reminder that the wish is not
always father i0 the thought!

An Experiment

“Town and Country ” is.an experiment which
one -hopes will prove successful and permanent.
Usually of half an bour and following hard on the
six o’clock news, it is divided into.-three unequal
portions of local news, the day’s sport and reports
and comments. The local part js far the most inter-
esting and contains much important material which,
however, is not quite nationally important enough
to find its way “up top.” ~Sometimes the sports
section gathers in some items which by no stretch
of imagination can be styled " regional,” but by and



62 PRACTICAL

WIRELESS March, 1957

large it should develop into a well worth while
feature.

A hearing of No. 7 in the series ““ The Golden Age
of Popular Song ™ convinces me that the compilers
have succeeded to a far greater degree than has yet
been reached in any comparable programmes of
more serious music. Of course, the task was
undoubtedly easier, but they did do the job very well.

Glyns House Club, Dramatic Section, in ¢ Reiuctnnt

Heroes,”’ by Colm Morris .

Glyns House Club Dramatic “Section, gave a
buccessful presentanon of Colin Morris’s farcical
comedy, *“ Reluctant Heroes,™ at Holy Trinity Hall
recently. It is a good and very diverting piece.
Whilst the longest serving soldier can comfortably
raise his eyebrows at the things confronting him
on the stage, he can none the less sniftf the measuie
of truth and actuality that form their basis.
the sign manual of all good farce. And certainly,
if laughter be an equal partner in justification, Mr.
Morris’s play wins hands down.

Two performances seemed rather to stand out
from a very capable cast ;. those of David Bonnor
as Sergeant Bell and Gerald Leovold as Captain
Percy. Fach burlesqued the idiosyncracies and
foibles of many of these worthies, as they are so well
known to.those of us who have served with them,

_P.T. sergeant instructor.

This is

with delightful freshness, zest and vigour. Mr.
Bonnor and Mr. Leovold are very capable comedy
actors. -

John Strange, Geoffrey O. Clayton and Keith
Armstrong made an excellent trio of national service-
men, each, apparently, seeming bent on seeing
not only who could suffer the most but who could
inflict the most on those in authority over them.

Donald -McKenzie was a fierce and awe-inspiring
Jack Chambers was a
grotesque medical orderly. And A. W. S. Bramwell,
the producer, filled a small part of a Scots soldier.

Three A.T.S. charmers found theic way into the
scheme of things (what Montgomery would have had
to say about it I hesitate to put in print). These were
captivatingly played by Cecile Elswood, Flaine
Howard and Brenda Grdy

Mr. Bramwell’s production went with a good
swing and tempo, and the cast, for the most part,
were quick on their cues and sure of their scripts.
The scenery, by Capes of Chiswick, rather bafflzd.
The * wooden army hut,” to quote the programme,
seemed, after- all allowances for stage exigencies
had been. made, of a type quite unknown to old
soldiers. But the farmhouse outbuilding of the last
act was very good.

large audience laughed continuously and
thoroughly enjoyed themselves. - .

Ultrasonic Soldering of
Aluminium

AS is well known, there are many difficulties asso-
ciated with the soft soldering of aluminium. An
interesting appllcatlon of aluminium wire is its use
as a speech coil in high quality loudspeakers. The
main advantage is its lightness, which reduces the
mass of the vibrating system thus permitting a high
frequency response. Some loudspeaker manufacturers
provide such coils in their high grade loudspeakers,
and Mullard Equipment Division have pioneered a
method of soldering aluminium which has made this

* practicable.
Ultrasonic energy is fed to a bath of molten solder
which causes cavitation to.occur. When the alu-

minium wire is dipped in the solder the cavitation

effect removes the oxide film normally present on the
aluminium and tinping takes place. On removal the
layer of solder thus fixed to the aluminium enables it
to be soldered.in the.ordinary wa} The principal
advantages-of this method are :

(1)) . The short tinning time of about two"to three
seconds.

(2.) The low temperature at which the bath can
be maintained (about 230 deg. C. in practice).

It is usual to use a 90 per.cent./10 per cent. tin-zinc
solder in the bath with no'flux, and the only restriction
on the soldering afterwards is that no chemically
active flux should be used. It is recommended that
60 per cent./40 per cent. tin-lead resin-core solder is
used.

The perfection of this method has come about by
very close co-operation between Wharfedale
Wireless Works and Mullard, Ltd.. Wharfedale
Wireless Works have for some time employed the
Mutlard method of soldering their aluminium
speech coils. ;

Two Meore V.HF. Stations

TWO more BBC V. .H.F. stations started test trans-
missions at the end of December. They are
the permanent station at Wenvoe, near Cardiff’
(replacing the temporary low power transmitter:
which has been broadcasting the Welsh Home
Service only), and the new station at Norwich. Both
transmissions are liable to interruption for engineering
purposes but will otherwise cover the whole of the
norinal periods of transmission..
" When'in regular service, the Wenvoe s'ation will
transmit the Welsh Home Service on 94.3 Mc/s
(replacing the lower powered transmissions on this
frequency), the West of England Home Service on
92.1 M¢/s and the Light Programme on 89.9° Mc/s.
The transmission of the West of - England Home
Service instead of the Third Programme is intended
as a temporary measure to enable listeners in the
West of England to hear this programme on V.H.F,
sooner than would otherwise have been possible ;
the permanent arrangements for the transmission
of the West of England Home Service have not yet .
been decided upon. The test transmissions may
initially carry the Welsh and West of England Home
Services only.

The area in which satisfactory reception is expected,
under normal service condmons, has.a population
of nearly three and a half million people. It includes
the whole of the counties of Monmouth, Glamorgan
and Somerset ; most of Gloucestershire ; and parts of
the counties of Pembroke, Carmarthen, Brecknock,
Hereford, Wiltshire, Dorset and Devon.

The Norwich station, which in regular service will
broadcast the Midland Home Service on 94.1 Mc/s,
the Light Programme on 89.7 Mc/s and the Third
Programme on 91.9 Mc/s, but during the initial test
transmissions the Light Programme will not be
transmitted.
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COMPLETE KITS of PARTS for the ““ HI-FI ” ENTHUSIAST

The MULLARD
“5-10 " MAIN
AMPLIFIER

ISTERN'S “fidelity” PRE-AMPLIFIER.
TONE CONTROL UNIT

“ A design for the music lover

Briefly

it has inputs for
MICROPHONES. HIGH and LOW

design and needs no recommendation from ﬂ ‘iﬁcé’ﬁ,ﬁrj&% ";a};‘A(B%gl\,’Ir%IggL&Pﬁi

This 1s the
Tery latess

all tvpes of
GAIN

w8, Our Xit is complete to Mullard’s speci- | CONTROL. (bl STREEPCUT FILTER,
fication, including whe latest GILSON "(c) Continuously variable BASS and
ULTRA LINEAR QUTPUT TRANSFORMER | TREBLE CONTROLS and a variable OUT-
and the entire MULLARD Valve line up.;tUT SONTR{O%‘ wlglgh ¢nahles fisiuse with
ALL SPECIFIED COMPONENTS are |44 VP of &

supplied. PRICE OF COGMPLETE KIT S%IISFAR"F; fp(,"gpsl,‘,[;g halT £6 6 0

OF PARTS £| l‘l I.o (Plus 5/~ carr. lins.). WE ALSO OFFER IT ASSEMBLED.

& ins.) IREADY FOR USE. £8.0.0.

THE full SPECIFICATION and PRACTICAL BUILDING INSTRUCTIONS for these
Units are available for 1/8 each., SPECIAL PRICE REDU CTION. We supply the
Two complete Kits—Mullard 5-10 and “ fidelity ° Preamplifier—{or £16.16. 0. We: also
supply both fully a:,semble,d and ready for use for £19 19 0.

MODERNIZE YOUR OLD RADIOGRAM

* THE LATEST A.M..F.M. RADIOGRAM CHASSIS.

gent hand-made
* A NEW 4-SPEED AUTOGHANGER. . ghassls providingfreatl
The NEW ARMSTRONG g0 Mlality_on both

PB. 409 A.M.;F.M. Radiogram

STERN'S “HIGH
QUALITY”
8-10 WATT
AMPLI-
FIER
Has power
upply
f .o v
Radio

Tuning
Unit.

PRICE
- OF COMPLEYE KITt
OF PARTS (Plu CArY. &.insf)£7 l 0_0.

2

SUPPLIED ASSEMBLED

and READY FOR USE £9'l°’o'
Proved one of the most popular models
vet offered ta the BOME CONSTRUCTOR.
Provides excellent reproduction up to 8
watts, employing 6V6's in push-pull. ingor-
porating negative feedback. Provides Ior
q\e of both 3 and 15 ohm speakers

58~

I STERN'S NEW * Fldehty /7 COMBINED AM FM

| Radiogram Chassis.

A

A P

Chassis ‘ £26RIIC; 0

¢ A chassis for those who want I

the highest quality,” @ A 8 (Plus 76 carr. &

valve line up employing the lTERMS Credil Deposit

latest MULLARD preferred- £6,14.0 and 9 monthly

type valves, @ Provides com- payments of £2.9.0. H.P. g

plete coverage of the V.H.F./ v ‘Deposit £13.4.8, and 12 montbly payments of £1.4.310
.M. Transmissions plus_ the BRIEFLY IT HAS :

Short, Medinm and Long Wave-
pands. ® Has Push-Pull Out-
put_with Negative Fecdback. for 6
watts pesk Output. € Quick Action * Plano p
Key " Selectors and separate Bass and Treble l
Controls, ® Has * Magic Eye ” Tunine Indics.

Tor.. @ Dimemxons 13in. x 94in. x 8in. high. Dml size 11§in. x 5iin,

PRICE £29 0 MS
« Credit £7.7.0 and 9 monthly payments 0{£2.14.0
{Plus 6/- carr. & Jus ) H.P. £17. 14 0 and 12 monthly payments oi £1.7.8. -
E E FOR ILLUSTRA’I'ED LE AFLET

RECORD PLAYERS THE,

# TRANSCRIPTION UNITS,
\L&\lu\L (.O\'IROL POSI]‘IO\.

ferred-type val
VHF

waves.
6 walts ouvput.

I13n. x 3iin.
[} SEN‘D 8.

VERY. LATES_T MODELS

ARE GFFERED A

3 and 4 SPEI'
Send S.AE.

An B valve lme up lnGOXDOla-tllLB‘ the latest MULLARD pre-

@ Provides complete coverage of the

FM_ waveband plus_the SHORT, MEDYUM and LONG
® Has EL84's in Push-Pull with neganve feedback of

® Employs * Piano Key " Selector Switches

and a Variable Tone Control. @ Contains Gram input socket
for both Crystal and Magetic Pick-ups
of either 3 or 15 ohm Speakers.
Indicator. @ Dimensions 13in. X 93in. x 8in. high. Dial size

[ J Provmes for use
‘Magic Eye *' Tuning

® Ha,

~\ E F’UR ILLUSTRATED LE%FLET

GREATLY REDUCED PRICES

AUTOCHANGERS.,
for ILLUSTRATED and I)ESCRIPTIVE LEAFLET.

& AUTDCHANGERS with

STERN'S “F.M.” TUNING UNIT

A 5-valve Tuner incorporating the
latest Mullard Pmmeamhtv Tumnd
Heart and a " Magic Eye " Tuning

Indicator,
PRICE ASSEMBLED
& READY FOR USE: £14 10 o
¢(Plus 7,6 carriage and insurance).
TERMS : (a) Hire Purchase : De-
posit £‘?.5 0 and 9 monthly payments -
of 18:/4. (b) Credit : Deposit £3.12.6
and 9 monthly payments of £1.6.7.
THE COMBINED AM¥M TUNER is precisely similar in appear
ance to the above and incorporates 7 valves, It provides comrlete
coverage of F.M. Transmissions and MEDIUM WAVEB. AND giving
a good selec§€£ of foreign stations.

PR

TERMS

!
!

Complete witl

over *?
corporates s
lusfor L.P.and 8.
records. @ A

r em)rds of =ame
.

¢Plus 76 carr. & ins.) (a) Hire Purchase : i

Deposit £8.9.0 and 10 monchlv payments of £1.1.0. «h) Credit : ual Conm ol pos
Deggflt 24 15.0 and 9 monthly pavments of £1.14.7. t .\p

Expressly (le\ eloped for very hlgh quality reproduction of
Gram. Records and particularly suitable for high quality
nprodu(uoua of the F.M. transmissions. Two models
are amxlable H

‘a) The * COMPACT 5-2° %
AfTwo-stage high sensitivity |
Amplifier having SEPARATE
BASS AND TREBLE CO
TROLS and designed to give. i
up to approx. 5 watts. with H
very pleasing quality. PRICE |
£5.15.0. (PIus 5/- carr. & ins)) | (Plus §- carr. & ins.)
A separate POWER SUPPLY UNIT to operate with these amplifiers is
availablé for £2.10.0. Has additional supply available for Radic. Tuner, eic.

(h) The *COMPACT 5-3°
A Three-stage version of the
** 3-2 ' model but in this case
having an additional stage
and incorporating Negative
Feedback. PRICE £6.16.0.

AN EXCEPTIONAL
“CASH ONLY” OFFER
THE NEW 4-SPEED
B.S.R. MONARGH

Fidelity Crystal '
Head which in-
aparate 8

XER
Unlbth’nwlllaurochdnge
on Tin., 10in. and 12-\

STERN'S * COMPACT 57 AMPLIFIERS

£7.19.6.

oPlas 5/- care. & ins,

h  High

Turn-
TV~

i

s o —— — —; 1] "

CALLERS ONLY
We  have
various desf@ns forn
HOME CONSTRUC-
TORS inciuding F.M.
Turners, AM FM.
Tuners, Midger Bat-
tery Portsble. Mains
Units, ste., etc.

in  stock

STERN RADIO LTD.

109 & LI5 FLEET STREET, LONDON, E.C4,

Telephone ;
FLEet. 5812::
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Best Buy at Britain’s

TESTMETERS, American, 1,000 ohms per volt, 20 ranges. 0-5,000

verslon to car radio in June issue of P W. Brand new and bozxed.

With all valves, 19/6, plus 6/6 carriag:

T c— TWO-WAY MORSE TRAINING SLTS W/T MK. 3. Consists of
- two valve oscillators (ARP12" s) (one with pitch control), for one or

two operators. Has provision for creating * Atmo=pher1(‘<

] v. A.C. and D.C., D.C. m/A and h:
LARGE STOCKISTS OF RADIO AND . booien Case, 817 1 % &3ln. Compivis B TR o
o yarantee £5.19.6.
ELECTRONIC COMPONENTS R1466 RI:CEIVERS. The tuneable R1124. As described for con-

H.P. TRUME “9i2* and In polished oak case 123in. x 10in. x 8in., wt., 16 Ibs. Complete with
R e B | B e Lo el e el nd i !
5 *phones. Ideal for Cadets, Scouts, e
MULLARD AMPLIFIER KITS, SOU'ND« 19/6 ngu(auzlf c%xrgag; Headphones for abo?ze‘ 10/6 v
S. Latest miniature insulated Dublilier i wat’c type
MASTER: V|EWMASTER; Etc'l Etc, BT% Wire ends. Useful values. ONLY 10/- for 100 assorted !

+ and } watt, Erie, etc
RESISTORS -~ STAN DARD’ MlDGET’ FIELD TELEPHONE . Army type D, MKk, 5, Buzzer calling. Ideal

for bullding sites, far kshops. eto. Complete with handset

HIGH STA B 1 LITY, PRECISION : and batteries, Tested bet(‘xvre despatch. 39/6 each

1 gross assorted, 10/-.

. WIRELESS SETS No. 17. MK. 2. A portable 2 valve trans-

TAPPED VOL. CONTROLS, Etc., Etc. | ceiver for RIT communication, freq. 4461 Mc/s, Easily con-
gertaedhto the ndew 70 M%/s band % Compl]e;(;a with valves, 12{ .R.

ea 1es a C: v

SEND FOR LIST. ] pho: nd microphone. Requires v. H.T. and v,

accumulator. Brand new, ex-Govt..surplus, tested. With circuit
dlagram and operating data. In wooden cabinet, with Carrying
handle. 154n.x 14in. x 9in. Wt. app. 35 1b. ONLY 59/8.

THREE-CORE CABLE. 23/36, rubber ins., circular, padded.

Proprietary catalogues available to Manu-

’ : f He cottoncovered, maroon. 12 yds. §/- or 100 yds. 59,
facturers’ Laboratories, Education Authorities, DUAL VOLTAGE BLOWERS, 12and 247v. Ideal for hair dryers,
ete. 't car heaters, etc., 25/- plus 2/6 postage.

- INSTRU]\lENTTRANSFOR.\lERS. Parmeko.,—230 v. A.C. input,
: 0-65-130-195-v. 85 m/A, 6.3 v. 5 Amp 6.3 v..3 Amp. output. Shrouded,

e 3in. x 3iin, x 3%in. high, 15/

HEAVY DUTY L.T, ’lRA’\SFOR\’[ERS —200-250 v. A.C. input,

30 v. tapped at 10 v. 36 Amps, output. 5iin. x 6in. x 7in. high, wt.

r 24..1bs., 55/-.
RAD I 0 s ERV' cl N G co LORAN INDICATOR CHASSIS.—Complete with 50P1 CRT and
oy screen, but less valves and crystal. New condition, 29/6.

82. SOUTH EALING ROAD PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
» ] L

LONDON, W5, CHARLES BRITAIN (RADIO) LTD.

EAL 5737 ) | H, Upper Saint Martin’s Lans, London, W.C.2.

TEMple Bar 0545
Shop hours 9-6 p.m. (3-1 p.m. Thursday). Open All Day Saturday.

WOMEN

PERSONAL & INDIVIDUAL TRAINING IN—

[ Accountancy Civi! Service High Speed Photography Salesmanship
Industry and Cnm- Advertising Commercial Subjects O|I Engines .P.M.G. Certs. Secretaryship
merce offer their | Aeronautical Eng. Commercial Art Industrial Admin. Pollce Shorthand & Typing
best posts.to those with quali- ! { A.R.B. Licences Customs Officer Jig & Too! Design Production Eng. ShortStory Writing
fications—appointments which | Art Draughtsmanship Journalism Prod. Planning Short Wave Radio
bring personal satisfaction, i Aut bile Eng. Ec Mics Languages Radio Engineering Sound Recording
good money, status and secur- i Banking Electrical Eng. Management Radar Telecommunications
ity. As part of a modern in- Book-keeping ElectrlcallnstallatwnsMamtenance Eng. Radlo Amateurs Television
dustrial organisation, we have t Buitlding Electronics Mathematics C&G) Licence Time&Motion Study
skilled knowledge of what is | Business Electronic - M.C.A. Licences Radlo & Television Tracing
requwed and the best means Management Draughtsmanship Mechanica! Eng. Servicing Welding . X
- of training personnel for prg- : Carpentry Eng.Drawing Metallurgy Refrigeration Warkshop Practice
sent ‘day-and future require- : ! Chemistry Export Motor Eng. Sales Management Works M’gement
ments. We specialise also in I City & Glds. ExamsHaat &VYent. En Painting/Dec’ting Sanitary Eng" eenng

" | Also courses for GENERAL csn‘rmcm’s of EDUCATION A.M.LH., &V.E, A,M.S.E., A.M.Brit.
:::::'é;“o,',c"p:,"t‘.’a',,',’.’ B o | LRAE.. A'M 1 Mech.E., AM.LED, AMLM.I, AF.RAeS, A.MLP.E, AMLLA. A.C.C.A, A.CLS.
tions in-any of the subn;dcts I A ¢.c. 5., A.C.W.A,, Clty & Guilds Examinations, R.T.E.B. Serv. Cert, R.S.A. Cert. etc. <
W
Tor Turehey informacion ‘T"...?Z; COURSES WITH PRACTICAL EQUIPMENT
i nolebligationlof gny kind. in RADIO - TELEVISION - MECHANICS - CHEMISTRY
: ELECTRIGITY - DRAUGHTSMANSHIP - PHOTCGRAPRY ETC. 4

COURSES FROM I5;- PER MONTH

POST THIS TODA

IB E.M.L INSTITUTES, Dept. 32, London, W .4,

Rl = College
The only Home Study |d-w1de

e b a wor
operated DY ation

manufacturing organis

ete, ete
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The Editor does not necessarily ayree with opinious cxpressed by his correspondents

Waltage Rating

SlR,—~-May I point out that R. L. Wynne (Wallasey)

in the January issue of* PRACTICAL WIRELESS
makes a false assumption when he calculates the
- safe voltage > of a resistor merely on the basis of its
stated permissible dissipation, This assumption is
only true for low values of resistance. With high
resistances there is the additional factor of voltage
breakdown to be con-
sidered. In general the

the polythene (which should have been already fixed
to the perforated zinc plate at its edges) on top of the
foil and hold in place with a book or something
similar to ensure adhesion to the dielectric,

After about 10 minutes the foil should be adhering
firmly to the polythene. Construction can proceed
as before. It may be desired to use a large area of foil.
in which case more sheets of foil can be affixed to

the dielectric, providing

pre

maximum rating is voltage

3

they are connected to one

between 250 volts and 500
volts for 1 to 1 watt ratings.
However, there are some’
}wattand over) with maxi-
mum voltage ratings of 700
volts or more, and some (

;
H
H
!
E
H
H
H
s

Whilst we are always pleased io wssist readers with
thelr technical difficiities,” we regret 1hai we are u'nyi_JI-;
to supply diagrams or provide insiructions for mndifying
commercial or surplus equipment,  We cannol supply
alternerive details for receivers described in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. If a rosial reply is re«;zzirgii
« stamped and addressed envelape must be enclosed with
the coupon from page Hi of cover.

another by thin strips of
oil to ensure good contact,
— N A. BaraGery
{Lostwithiel).

IF. Sirip " 3737

watt and over) with ratings

R BB B €T B, B o Ber € 8 B0 05

O I e

-of 1,000 volts or more.

Having said that, 1 feel
there is a strong case for advocating that manu-
“Faciurers should be asked to indicate clearly, not only
the wattage rating, but also the maximum voltage
rating of their resistors,-—DAvVID Rowax ( Glasgow).

New Loudspeaker Enclosure

IR,—I would like to express my thanks for your
publishing the article in the October issue on the

new speaker enclosure. I have never had anything
to do with carpentry in my life, but I found this child’s
play. It is highly efficient and very low cost lo_con-
siruct. The speaker which T am using is a Whiteley
“Electrical, Type HF 1012.—D. J. TavLor (Wickford).

An Electrostatic Speaker

SIR,—.»Reference my article on the above in the

November issue. I have conducted further
experiments and it may interest readers to know the
fatest about this type of reproducer.

I have found that it is possible to obtain aluminium
foil from Messrs. Griffin and Tatlock, Nivic House,
Ealing Rd., Alperton, Wembley.

This foil comes in books conlaining 25 sheets,
4in. x 4in., at 3s. 6d. Adequate for the purpose
the foil is extremely thin and requires much care in
handling but it enables one to make a much more
sensitive speaker. g B

The method of construction is similar to the pre-
vious speaker, except that in place of model aircraft
fabric dielectric it is possible to employ thin poly-
thene, such as is used for sandwich bags, efc.; this
ensures far more satisfactory insulation between
electrodes, especially in damp weather. Great care
‘must be taken when affixing the foil to the dielectric.

A successful method employed was first carefuily to
expose a sheet of the foil, by gently lifting off its
protective cover of tissue paper, then spraying the
“foil with a thin film of cellulose dope. Quickly lay

SlR,—-«Regarding Mr.
Hanway's letter cn
the conversion of the LF. strip “ 373" 1w F.M.,
there seem to be a number of ways of converting it.
By removing the third LF. coil a discriminator trans-
former can be fitted.
Tn most F.M. seis the LF. is usually 10.7 Mc/s.
One can either add a few turns to the discriminator

- rransformer in the ratio of 10.7/9.72 or alter the

previous LF. stages to resonate at 10.7 Mc/s. This
can be done by removing turns from the 1.F. coils or
by removing the parallel capacitors; the latter
seems to be the easiest as the capacitor across the
coil can be calculated so that the 1LF, coils resonate
at -10.7 Mc/s. The discriminator transformer could
be bought. or be wound on the existing former of the
third .F. To complete the conversion an R.F. stage
frequengy changer and output stage could be added.
resulting in a neat and compact F.M. set—R., H.
Leataer (Coventry).

Transmitiing Topics
IR,—For some ume now 1 have felt that the
articles under. this heading have been rather
beyond the majority of readers. Surely the purpose
of your magazine is to help the amateur, and experts
whe are on the air have a society to help them, with
its own magazine devoted entirely to the subject.

‘Would not the space be better filled with simpler stuff

to help those of us who are interested only in the
receiving side, and interested in building test sets, etc.?
—F. GowiNg (Hythe). :

[We should be glad to receive the opinion of readers
on this criticism.—ED.}

~ A Front Door Injer-tom. System
SlR,w‘I would_ like to draw attention to a rather
serious  disadvamtage of Mr. Bowerman’s
system, Le.. that it provides no means of dealing
with the unwanted caller or nuisance calls, e.g., if
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a caller calls Flat | and the occupier does not’wish
to .admit him, then (o restore the system to normal

-‘—-(A'

7 Valve
Heaters

1

© Mr. Davies’ modification to the Fronr Door Inter-com.

he must proceed to the hall and operate SWwW4
momentarily to release relay RY1 or alternatively
open the ‘door by hand.. Failure to do so would
result in (1) the system being renderéd useless so far
as he is.concerned, since he must Jeave.SW1 open to
silence his bell, and (2) his speaker SK I being connected
to lines (1) and (2) would degrade the speech to and
from any other flat which may be called in the
meantime.

To overcome this difficulty T would suggest that
wires ‘from contacts RY1C, RY2C and RY3C
should be disconnected from the common positive and
taken individual on separate wirés to their respective
flats and there connected to line 4 through a normally
made switch SW7 (s¢e. diagram). This additional
switch SW7 could be incorporated with SW1 if a
three-way key type switch of the type used on
telephone switchboards is employed.” With this
modified circuit the operation of SW7 breaks the
locking circuit of RY1C and system can ‘be restored
to normal without leaving the flat.

With regard to the amplifier it seems to me to be
very wasteful to leave the valves running continuously -
and I would suggest that relays RY1, RY2 and RY3"
each be provided with a fourth pair of ** make ”* con-
tacts (heavy duty) to switch in the valve heaters. This
would prolong the life of the valves and effect a
considerable.economy in current consumption without
causing any appreciable delay in the flat-dweller
being able to speak to the caller.—A. DAVIES
(Liverpool).

" Amateur Radio” Novice Licence

IR,~—Tagreeentirely with Mr. Walker's suggestions

on a Novice -Licence, but surely not in the
27 Mc/s band. Thisisa DX band and a novice should
not commence his activities by working DX. This
band lies dead, anyway, exccpt during a sun spot
cycle as-at the time of writing. Phone would also be
an advantage.—PAUL CRAPPER (Sheffield).

H.T. from L.T. (Concluded from page 42)

units which have been made up to illustrate
the range of power outputs and appli-
cations which- can be covered. (It is not
intended to. imply that all of these appli-
cations are recommended for practical
adoption.) These units are all of the
ringing choke variety, which was the earliest
to be developed. Further developments
in circuit design, and the extension of
transistor power ratings, will increase this ¢

Cout

e G -

@

versatility. Transistor requirements in this
application can be summed up as: low
bottomed resistance, high maximum col-
lector voltage rating, and a sufficiently
high dissipation rating. Converters can

be constructed, in general, to handle powers
which are thiree to six times greater than
the ‘transistor dissipation rating. Under
favourable conditions this may be

increased to ten times.

Transformer-coupled converter,

The Editor will be pleased to consider articles of a practical nature suitable for publication in © Practical Wireless." Such articles should be

wriften on-one side of the paper only, and should contain the name aund address of the sender.’wmzd. th.e'Editor does not hold himself responsible

Jor manuscripts, every effort will be made to relurn them if @ stamped ond addressed

1l correspondi

intended for

is g
the Editor should be addressed ! The Editor, ** Practical Wireless,” George Newnes, Lid,, Tower. House, Southampton Street, Strand, W.C.2,
Quwing to the rapid progress in the design of wireless upparatus and to our efforts to keep our readers in touch with the latest developments,
we give no warranty that apparctus described tn our columns is not the subject of lefters patent, o .
Copuright in all drawings, photographs and articles published in '* Practical Wireless ' is specifically reserved throughout the countries

signalory to the Berne Convention and the U.5.A.
Wircless ™ incorporates ** Amafeur Wiveless."”

Reproductions or imitations of any of these are therefore expressly forbidden. © Practical
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CIRCUITS in our
. Latest Handbook
The Home Constructor »

» including
*B.F.0, UNIT.—For
Jour receiver to - o
tions,? (Cireuit ang
*i.ni‘ucmonsl details.)
R ?:‘m(é‘-:;hzﬂdd!ng an LB,
*§¥d Seleopiias S€ your set’s gain
uora(gl“ ElE.—Detaxls iorincor-
o N8§ a Tuning Indicator f
urate tuning, o
*‘II‘I -R.F. SETS, Amplifiers, F
*Sl'll:b'a’ Test Equm!nent
2en ll-,RHFTs ull Lonstl‘uc-
il 8, detm)s supd-simplified
mz&u‘fl;:ndmﬁm}?b O0-poInt wiring
*g%fuperhet vilding ‘a variery
tiunh details —;(I;‘;zll A
superhet coil pack, b
*CAR RADIO,
tional details,
BATTERY Cr
for building gz

fonver ting
ommunica-
full con-

feder

—Full construc.

HARGER, getai:
LHE AP ,oha,r"le;

‘*Pa»,ewmnfopm‘l_
ance

Ponn):fe' and | kggév?g:) wC’r.?de,
Srated " nrigél;{; ~—Pr o‘lu&ely illas-
;.“—' for 2/8 (pl
O your copy to‘dq

SUPACOILS (oepi. P.3)
i01, Markhouse Rd,, I.omion E7
’I‘elephone KEY 4893

i

LYONSRADIO

pept. M.P,, 3, GOLDHAWK ROAD,
SHEPHERDS BUSH, LONDON, W.12,

Telephone : SHEpherds Bush 1729,

POWER UNITS TYPE 15.—Rotary con-
verter units fitted with starter relay,
carbon pile voltage reg., input and output
filter, etc. Housed in metal cases 12 x 8 x
5i; Input 12 v. D.C. Output :
atMOmk 150 v. at 10 mA., andﬁv at SA.
in good condition. PRICE 35/- , carriage 7/6.

EL MAKER'SEXPERIMENTER’S
},lgl)‘DTR ANSFORMERS ,—Primary 200/250
7. 50 Cps. Secondary 30 v. at 2A., tapped at
3,4, 5. 6.8, 9, 10, 12, 15, 18, 20 and ddv. Br&nd
new and guamnteed Allcoxmectxonb clearly
marked. PRICE 21/-, post 1,

ELECTRIC SPRAY GU\S.—For spraying
cellulose, lacquer, enamel paint, light oils,
insecticides, etc. Operate from 200/250 v, ¢
.C. 50 ¢cps. mains. ldeal for those jobs in ¢
the Workshop, Home Decorating, Garden, i
etc, Supplied with assorted jets. cemng
adaptor, two containers, filter, etc.. and
long flex. You just plug-in and spray this
yoodern, quick, easy and economical ‘way.
Brand new with maker's guarantee and
instruction leaflet. PRICE 55,-, post 2/6.

THROAT MICROPIHONES.—American
smade, carhon type with neckband. As new
in maker’s cartons. PRICE 2/8, post 6d. |

5 AMP. SLY DLOI( FUSE HOLDERS,
3doz., 10/6 18,-. Post 1;-. Enquiries
for large qLdnmcies invited.

MINIATURE ELECTRIC MOTORS.—
Operate from 1 v. to 6 v, vorch batteries.
«\ppro‘( current consumptmr 350 mA.
Speed approx. 5,000 t.p Size : 7/Bin. dia.
% 816in. Spindle },ﬁ‘im ‘aia. x 78in. long. |
saitable for nfodel makers, radio control, j
eto. Reversible. Weighs only oz, aPProX. |
PRICE 1C/2, post paid, H

D.C. 300 v. | LS, 8- : S.P., D.F,,
PAPLRBLO(,[\S ‘s mfd., 1,000 V. we., 2.3,
Pl
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TELETRON
FERRITE ROD
AERIALS

Wound on high permewbiht’f

Ferroxcube rod, MW, 8/9%

Dua!-wave, 12/9.

TRBNSISTOR COILS

315 kcjs, LF.T.s and Osc. coils |

in cans (! x }in), 6/6 each

MW, Transistor Ferrite Aerial

(type FRM/2), 10/- each.

Stamp for complete list and

circuits,

THE TELETRON CO.
L

TD.
266, Nightingale Road,
London, N.9

g
1 FOR™1 mA 100 ohm METEN
H 100, L0 mA ona 1Y Multxmnge
pecial low price, m'der now, 7.6,
IVERNSAL SHUNTS. 1% accuracy for
mA-or 500 A meter. Only one simple
i adjustment o make, no calibration meter
+heing required. Wlthmstrucbmns Guaran-
: teed ope year. S505 (} mA) covers 1, 5, 25,
1100 and 500 mA. S51 (L mA) covers 2,10, 50,
. 200 mA and 1 amp. Price 15/6 each.
| SPECIAL SHUNTS with TANges Lo your
=pec'lﬂca-uon Reasonable prices,

PREC lﬁl()l\"VlRlﬂV()UNDREbI 1X
. Any value 1 to 1.000 ohm 2/9
i 3.9. L0U0.to 5,000 chms, 0.5%,. 8/3 ; 0.
: HIGH STABILITY REEISTOHS. &ny
“value frem 100 ohms %0 1 Megohm. including

SHUNT
s

j non-standurd values, at 2'6 each, (2:9 for
non-standard
| WIREWOT POTENTIOMETELRS
with. 34 CALIBRATED SCAJL
Suitable for Wi orkqhﬂp Resistance-Capacity
. Bridge. 10 6 each.
BLLI!:R - PHO\h RESISTANCE. -
 CAPACITY, BRIDGES, 10 obm t; 0
esohms, 10 uuF to 10 uh' in six ranges,
Standard. Less Phones, 55/-, b
* L WESTINGHOUSE METER RECTI-
| PILRS. 1A or 500 y7A type. 14" leamh_
PSWILCHED DECADE ISTOR
| UNITS. Zero to 1,000 ohms 1% in ten
g](}(} obm steps, 15~ 1 Ditto hut zero to
100 ohmss in 10 chm steps, 15-. Switches

are Hn. spindle.

SWITCHED DECADE  CAPAC 1ToR
UNEFE ,Smotn]f)OGpF‘l‘,mLpn]OOpF
ST 5,

5

esed By MI!,,') 74
Nease,

'PLANET INSTRUMENT Co.

25, Dominion Ave, Leeds, 7.

with enquiries,

R _l COOPER (G8BX)
32, SOUTH END, CROYDON, SURRE
(1-0\d0n 9186

HOW 2527
Vv VWi
WV VY VVEVWwyH TG
VALVES ——
New Tested and Guaranteed B ETTER
IR5 ,,s 6BR7 8.GECHI 9-1BEL3L 106 ARGAINS
{185 essws 7,6IECH42 L {EYBL 16 commlm RECEIVERS. Brand new, with 6
T 1T4 7(85 10~ EZ40 - 8- Medm, Way 1.5 8
354 7 6 12AT/ 9. Ecmso KT 76 {1 Top-hand), 5 145
V4 8{12A07 0/8TUBCA1 1 to. L= (post .:1: 'VIBRATOR TRANS
574G 8 8 . 69’ 18 Qi- } 24012 v iupnt; 304 V. 190 mA natput BW,
SALS  6/6 5"6.3 . 86‘EF41 10 UCH210/- | § 9. Vibmtors : 12 v. 4 pin. Mallory
6AM6 T/6/EBC41 9/6/EF80.  9/6UF4L 10/- 1 ; INDICATOR 624 RAG
GAT6 8/-IEBF20 JEF92 494LL4 10- & 4 8P61, BB,
E6BE6 7,6 10:- ’E 10~ UY41 8- csmmcovs N730 k.
MATCHED PATRS, EL34. 23 -; 6V6G and | Js Y, 47,58, 100 1fs..
G;PG 1:I- {3}3“. 18/~; K‘I‘3SC 1963 804,; 2,6 MIC
‘OLU\IE (0\"I'ROI.s. small, long zpd., Less xtals and relare,
HESA "4i8. ' All vaiues,

urge, cuvered, 10(3
« spindled, cerami
» 118 butterfly 25 pn.,
. LAMPS : e

. 4/8. Standid BC
nxs 112 114 {TR1987), with A l},Fl

gany tuner, new, 87/6, lera '\ahe:a

PORTABLE
TEST
PANEL

for workshep or
laboratory use

Ranges (AC & DC}
“0-30mA

0-10v, 0~ 2%

Q- 500v

Two separate
moving caibt
meters, one for -
voltage and. the :
other for current

measurement. : 0. 10,000 ohms
Supglied in wood- !

ize BL” x 547 x 2*
e case with metal  517€ 8" x 557 x ¥

frontand.with test » light and pqr*abie
prods,

Price £6.10. 0 dncl. postikg.)
Order now from :—

E.M:), institutes, Depi. 32x, London, W.4
1087

% 1~). MOTORS : SYNL‘H REG]
wp.0r. final, vew, 22/6, Syoch., I

. JUVA, 10/-. SUPPRESSORS, rlio inter

g nnrr-, ex-A. M., 58 tpost 2} BRAND NEW
- JRF.28, RF27, 27 8 ipostage ‘”6) ; RFP24, hF"!.
lﬁzﬂ DYT‘AMOTORS (nosr AL 12 L to 230y,
A., 10/6. EDDYSTONE,

ased 15/-. 71 vota 300 v

7. &/h) CI;OCKWORK

wi \ valves. 15:8 ipostage
. . 5V 2 break, 148, LF.T,
. 'dllnt‘d new, 1'3 R1155 (" nilpueks,
oN L313¢ F

new, 12:8; Vses
JOH, T20 ma, Se m e,
(5H, 200 wAL. 6. VIBRAPACKS 1.1 .
A ma., vionthed, nlvmd 158.
Listand enip Trvien, S, ﬁEple‘ne
Postage extra.
Callers and, post
; : ¥136, Rathhone Road, vaerpool 15,
Callers :  SUPERADIO- (Wr'chapeh
116, Whitechapel Liverpool, 2.

\I‘F bS\u,
LTD.
ROF 11
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price K post
paid. 1,000 + 1,600, 6v,"1 x 3, clip,
4135 1,000 + 2,000, 6v, 1 x 3, 3/9;

q 14 1/8; 500, "12v,

H 1, 'W/E, 2/ 2,000, 12v, 1} x 2.
W/E.” 3/6; 10, 25v, 1 x 1i, W/E, 1]3;
25, 25v, § x 1%, W/IE 1/3; 50, 25v,

X 4%, 5/6;
13 x 44, clip, 6/6; 500, 50v, X 3,
clip, 2/9; 200, 250v, 1% x 3, clip, 3/6;
5 1a0v, & x 14, W/E  1/3; 8, 150v,
% X 14, tag, 1/3; 40 - 40, 1 x 2
clip, 2/9; 200, 250v, 14 x 3, clip, 3/6;
109.72757350v, 1§ x 3, clip, 3/«; 16 -
16, 275v, 1 x 2, clip. 3/-; 32. + 32
+ 8, 1§ x 2, clip, 4/3; 16 + 8
215v, 2 x 4}, clip, 8/6; 60 +
350v, 13 x 44, clip, 6/3; 32
8. 350/425v, 1§ x 3, clip, 5/«
s , 1 x 2, clip, 3/6;
350v, 13 x 2, clip, 4/-; 2, 350

20 4+ 10, 450v, 1 x 3,
8. 500v. 1% =x 2, clip. 4)-;
cans, some with sleeves. all voltages,
wkg., surge where marked, new stock,
guaranteed, Television Chassis, cad-
Jmium. plated steel, size 13 x 13 x
2iin.. complete with 13 valveholders
{9-BSA Pax., 1-B9A Cer., 2-B7G Cer,,
1-Int. Oct. Amph.), 20 various tag
strips, cut away for metal ree., line
trans.; etc.,, 811 each, post paid:
front and rear tube mounts to fi
above chassis, 3/- pair, post paid.
P.M. focus Magnets, wide angle
tetrode tube, fully adjustable 8/11,
post paid. Scanning ~Coils, wide
angle, with mounting lugs, -19/6, post
paid. Vision I.F.s (2nd, 3rd and
4th). freq. 34. me/s. slug tuned, size
13/16 x in. can set of
3. 5/6, post paid. T.V. Rectifiers,
H.W., 250v," 250mA, 2!in. fins x din.
longz, -12/6, post .paid.- -
Pots.. 3w, - 1in. spindle,- 2/6, 8 mf,
600/750v. Paper Conds., 4 X 2in. x 4%,
6/6, RADIO CLEARANCE LIMITED,
27. Tottenham Court Road, London,
W.l. v (Telephone: Museum 9188.)

LOUDSPEAKERS .repaired promptly.
MODEL - LOUDSPEAKER SERVICE,
Bullingdon Rd.. Oxford.

TELEVISION. — 12in.  Televisions,
£13/10/- cach; carr. paid. TOMLINS.
127. Brockley Rise, Forest Hill,

S.E.23. (FOR 5407,

THE HIWAYMAN. A new super
Portable Radio for the home con-
struetor: all-dry 4-valve superhet
with Ferrite rod aerial, easy wiring
diagrams and instructions. 1/6 (post
3d.). R A'DI O EXPERIMENTAL
PRODUCTS LTD., 33, Much Park
St.. Coventry.

OSMOR would. like you te have Free
Practical Wiring Diagrams of the
latest published circuits with full
lists of components required. Send
73d. (stamps) to OSMOR RADIO
PRODUCTS LTD,, 418, Brighion Rd.,
Sth. Croydon. (Croydon 5148.) (See
advert., page 40.)

TELEVISION.—9in. Modcls. £7/10/-;
12in, Models, £15; all makes: work-
ing; carriage paid. TOMLINS, 127,
Brockley Rise, Forest Hill, S.E.23,

F M and H I-F | Components

"DENCO F.M. TUNER circuits Is. éd.
RADIO CONST'TR. F.M, ”» 2s, 0d,
MULLARD AMPLIFIERS o 3s, 6d.
G.E.C. 912 PLUS AMPLIFIER , 4s, 0d.
G.E.C. F.M, PLUS TUNER ,, 2s, 6d.

Separate price lists available on request to
J T FILMER MAYPOLE ESTATE
« s BEXLEY, KENT
- Tel Bexleyheath 7267

CPM Kits,
"Decks, Leak Amplifiers, Valves, etc.

‘necessary.

RATES: 5/6 per linc or part
thercof, average five words to line,
minimum 2 lines., Box Nv. 1/- extra,
Advertiscments must be prepald and

addressed -to Advertisement
Manager., ' Practical Wireless,”
Tower TYouse, Southampton St.,

Strand, London, W.C.2,

MAKING YOUR OWN? Telescopes,

Enlargers. Projectors, or, in {fact,
anything using lemses. Then get our
baoklets - How . to us2 KEx-Gov.
Lenses & Prisms,” price 2/6 ea.

‘Comprehensive lists of ‘optical. radio

and scientific equipment free for
s.a.e. H, W. ENGLISH, Rayleigh
Rd., Hutton, Brentwood, Essex.

SEVERAL EARLY MODELS 9in. Tele-
vision, completc and mostly working,.
£5/5/- each; carriage paid, TOMLINS,

127,  Broekley Rise, - Forest Hill,
S.E.3. (FOR 5497.} !
GUARANTEED TELEVISION, 12in.

Models, tirst-class picture, 5-channel,-
£26 each: carriage paid. THE
GRAMOPHONE SHOP, 19-21, Brock-
ley Rise, IPorest Hili, S.E.23.
OSMOR NEWS.. F.M. Switch-tuncd
Coilpack. Circuits and full informa-
tion available shortly on request.
OSMOR RADIO PRODUCTS LTD.,
418, Brighton Road, S. Croydon,

SERVICE MANUALS/SHEETS. Tel/
Radio’ for hire, sale and wanted.
S.A.E. enquiries. W, J. GILBERT
(P.W.), 24, Frithville Gardens,
London, W.12.

ALL TYPES

of new radio valves
wanted, small or large quantities;
cash payments, R. H. S. LTD. (W),
155, Swan Arcade, Bradford, 1.

MIDDLESBROUGH. Largest stocks on
N.-East coast. Radio, TV components,
Gran, Cabinets. Tape

Callers oxnly. PALMERS. 106, New-
port Road. (Phone: 3096.)

AMERICAN MAGAZINES. Year's
subscription * Audio” 35/-, ¢ High

Fidelity ”” 50/-. Spec. copies 4/- & 5/-
ea, Cat. free. WILLEN LTD. (Depl.
40}, 9, Drapers Gdns., London, E.C.2.

SITUATIONS VACANT

IBM UNITED KINGDOM LIMITED
requires a number of electrical and/
or electronic engincers for training
on Electric and Electronic Data
Processing Machines (Punched Card

Accounting Machines and Digital
Computers), Men aged 21/30 ivho
have reached HNC standard or

equivalent and who are desirous of
a_ career in oflice automation are in-
vited to, apply.. Selected men will
first receive a period of basic prac-
tical and theoretical training at -the
company's training centre in London,
followed by approximately four
months’ training with senior engin-
eers on installations in customers’
offices, and will. then be appointed to
specific  installations, every con-

sideration being given to preferred

locations. Subsequent
mainly on computers,

‘training,
arranged as

p.2., whica is increased by £50 ai
the end of the-four months' bausic
course.
on merit will reach £1,000 in 4/8
years, and there are excellent
opportunities for promotion. Free
insurance comes into operation
after one year’'s service, . Applica-
tions for next course (March)- as
soon as possible in own hand-
writing, please. to the PERSONNEL
MANAGER, 100, Wigmore
London, W.1, quoting ref. C.E.22.

Starting salary is £600.

Subsequent increases nased -

Street, -

ELECTRICAL,
Mechanics
required

.Radio and Radar
and Instrument Makers
in department of aircraft

work in the field of guided missiles.
5-day week; gencrous holiday .allow-
ance;  staff’ superannuation amnd sick
“pay scheme.. Application forms from
CHIEF CLERK, The College of Aero-
nautics, Cranfield, Bletchley, Bucks.

AERONAUTICAL INSPECTION
SERVICE: Aircraft, Aero-Engines,
Radar, Wireless, Electrical and
Instruments divisions. Vacancies for
examiners’ {unestablished) in the pro-
vinces, mainly in the west and west
‘midlands of England and at Henlow,
Bedfordshire (radar and wireless
only!l. Ordinary National Certificate
in Mechanical or Electrical Engineer-
ing required “for . Aircraft, Aero-
Engines and Electrical and Instru-
menis divisions ; City and .Guilds
Intermediate Group Certificate in
telecommunications engineering re-
quired for Radar and Wireless
divisions., Equivalent theorctical
knowledge acceplable. Experience in
industry or Services essontial. Salary
range #£595-£742 (menj. Prospects
of promotion and establishment. No
age limits. Application forms from
AIR. MINISTRY S.2{4), ‘Cornwall
House (F.5), Stamford St.. London,
.E.1., or any Ministry of Labour and
National Service oilice (quoting
Borough Order. No. 3010/066.41).

ELECTRONICS TRAINING, — The
Ministry of Supply is offering 5-year
Apprenticeships in Electronics to bovs
who will be between the agzes of 16
and 17¢ years on 1st September,
1957. and who wish to beconie qualic
fied Electronic technicians.

Applicants should be in possession

of, or be studying to obtain, by 1st
Septembeir, 1957:—

(a). General -Certificate of Educa-
tion with passes at Ordinary
Level in English Languagc,
Mathematics and Physics (or
other Science subject covering
Phyrsics) and one other subject,

(b

or
qualifications giving exemption
from S.1 stage of the Ordinary
National Certificate and have
reached a correspondinz stan-
dard in English Language.
Application forms and further par-
ticulars may be obtained from the
DEPARTMENTAL TRAINING
OPFFICER, Ministry of Supply. 66/72,
Gower St., W.C.1.. The closmg date
for receipt of completed application
forms is Saturday, 18th March, 1957.

FOR SALE

1,000s & 1,000s ol Service Sheets.
Large purchase enables us to offer
Service Sheets for sale this month
at hire charges. " Take advantige’ of

this sensational offer. Send s.a.e.
with enguiry now! 60-page Cata-
logue: Engineers ! Experimenters?
Labs ! It's packed with new ser-
vicing componcnts, exact’ repldce-
ments and fully guaranteed. Don't
take chances—fit the best. Price 1/4,

post free. Full Elstone Transformer
Range, incl. 'C.R.T. Isolation Trans.,
2v. 4v, 6.3v, 10.8v. 13.3v: 20¢ boost

optional;. state heater voltage re-
quired; mains prim.; 18/-, p. 9d.
Attention ! Northern '~ customeérs.
‘* Labgear " Band III 3-eleinent

Aerial, 22/6, post free. ' Labzear *
Cross-over Units, 12/6, post - free.
‘ Air Spaced’ Co-axial--Cables. "8d.
per yd., p.p. 6d..-12 yds. - Orders by
return. M. FOY, 6, Wykebzck Gdns.,
Leeds, 9, Yorkshire. -

HALICRAFTER — sSky

v - Champion.
Ofters please to E. KOZAKIEWICZ,
45, Briarwood Drive, Wibsey, Brad-
ford, Yorkshire, (Tel.: Low Moor

1938.)

electrical enginezring for interesting.
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MORE AND MORE High Tension
Bdtteries. All ex AM.. fuily guar-
00v, 4/-; 150 x

T EVISION AND . TL TUBE BARGAINS
S-channel T.V., tunable any-
vood ‘emission

{12i0.. ,lam 18in.,
£5 each; 12in. faulty T.V..
;. most makes; 126 -Radios.
816 eaclr. Phone Ladbroke’
Call 1670, ‘Harrow Road,
N.W.10., - 300 yds. from
2efubs Lane.
VALVES.

XEW VALVES. (From Government and
de Surplus Sources, Bahkrupt Stocks,
‘ate.  NoO ?elect\ All Guaranteed; Untsed

and Bo: )
= "”B EE32 8§61T4

Fol GSQ7GT
DKL 76 EK9) §-384 8-
DAPOL 7/8.EL32 6.6 3V4 6587 7'6.
DIO2 76 EL4l 10:6 2C34 6ve 76
DL84 716 BL8L 10/6 2 - N4 7.6
DEKS 6 EY51 116 .:L{ -6X5 ' 86
DK 9; EZ3% 8- 12A8 76
DETI9 LLE EZ40 8/~ ﬁAGS 12AHT 6~
AAS0  1/- KT33C 9:6 6AKS 12AT7 " 9.-
EB34 - 2,6 KT44: -7/6 6ALS 12AU7 9~
:EB9l- 6/~ KT86 10/~6AMB 12AX7 9~

.EBG33 8/6 PL81 10,6 BATE 1286 - 2.8
EBC4l1 9/6 PL82 10 8 GBES - 1233 3~
EBF80 9/- PY81 86 6BA6 1237 76
ECC8L g/- PCF82 111- SBR‘T 12K7GT
ECCB411/6 PCC81 10/- 6BWH 7.6

* ECH35 8/6 PCC8411 6 6. l"K8GT
ECH8] 8- RK3¢ 3.86B8 10,-

RL37 6-6C4 12Q7GT
10'- SP41  4- 6G6 86
ECF8211/- SP61 - 4j- 6HG T 76

ECL30 9/- UBC41 10 845 768
ECb2 5~ UF4l 10/-6J6 7'8
ECH . 41 K7 9:-
EF38 2 .6 807 7'6
EF37A -6L6  10/-832 40:-

12:6 HL.23DD  6N7 78931 50
BE: [ - 6Q7 8:6 931A 60/~
EF4l 10/~ VRIS 6/-6R7 8 954 5iv
EF50. 5;- VR150:30 BSA7  8/- 955 5
EFS. 9/ (6 6SHT /65763 10
Erg) 6 VU111 2L’ 68SJ7GT . 7193 26
EF85 10/6 X65 10/ ?'6 8012 e
EF91 8/6 OZ4A 6/6 68K7 7/6 9001 5~
EFe2  5/6 IR5 78 68LT  6:6 9002 5/
BFY5 66 185 7.6 GSN ’716 9003 Bi=
Post and Packing 6d. F. er £}. Mail
Order only. NCE ELECTRONICS
15h. Chipstead Valley Roead, Cr)usdon,

surrey.

GALPIN'S
Electrical Stores

L

i Send for Free List for Small Power

Transformers, Electric Light and Slot

Mevers, Yolr, Amp and Milliamp-

meters, ecc., fransformers made ta |
order.

.
Radie Bargains for Visitors.

QOPEN ALL D:Y SATURDAY.
L2
408 HIGH ST. LEWISHAM
"LONDON, S.E. 13 { . niue. )

RADIO AND . TELEVISION
COMPONENTS

i Al parts in stock fou;
¥ ;ewma:ter. Soundmaster, Teleking, ete,
v Terms available.
214, Stamp (only) for Catalozue,

JAMES H. MARTIN & CO.

FINSTHWALITE, NIWBY BR"H:!
CLVERSTUN, LAXNCS

10/6; 162 x 12
60 x 1 2;3;

‘ALL TYPES of Valves required for
cash. State gquantity and . condition.
RADIO FACILITIES LTD., .38, Chal-
cot Road,, N.W.1. (PRImrose 9090.)

WANTED, Valves EY51, ECLSO,
KT61, 6U43T, PL8Y, '35Z4 ete., cte,
prompt cash. wal. CARVIS LTD,

103, North Street, Leeds, 7.

"EDUCATIONAL

FREE ! Brochure giving detal
Home Study Training
Television, and all
Electronics.
Enthusiast, or. for  those aiming: a’
ine A.M.Brit.LR.E. City and Guilds.
RTEB. and other
examinations. Train .with the college
operuted by Britain’s largest
tronics organisaiion. Moderate fees
Write to E.M.I. INSTITUTES, D"pt
PW238, London, W.4

of

-branches .

LEARN T
“practical,
ins,t,ruct-im\
Electricity,
Photography.

as you do 1t——\\e pxovx(h
quipment combined ~ with
in Radio, Television,
Mechanics,
ete.  Write

for  ruil

in . Radie. |
of -
Courses for the Hobby .
Profcssional |

Elec- .

Chemnistry, ’

details to E.M.I. I’\STITLTES Dept. ”

PW 47 Londov1

WIRELESSe See the worlkd as
Radio Officer in the Merchant Nag
short training period; Jow fe
scholarships, cte., availshle. Boald«
ing :and Day students. Stamp for
pmspectus WIRELESS COLLEGE

¢Colwyn Ba

Wi

&

A.M.Brit.l.R.E., City
and Guilds, efc., on "“no pass—no
‘fee "' terms; over 95% successes. I'or
details of exams. and-courses in_all

A.M.E.Mech.E.,

pranches of engineering, building,
ete.,, write for 144-pa°e -handbook,
free B.IET. tDept. 242Bj, 29,

Wright's Lane, London, W.8.

ALPHA RADIO SUPPLY CO.

5/6 Vinces Chambers
Victoria Square, Leeds, |

wish to apologise to their clients
whom they have d:sappomted with
recent deliveries, owing to the terrific
pressure of work due o LT,
Conversion, etc.

1 for 144-page h

'ASTRAL RADIO PRODUCTS

“ROME RADIO; 32 page illustrated |
booklet. b1mple wiring instruetions for
Crystal Ser, 2. 3 Valvers, 2/-, post 3d,

TRF COILS bpe\,med for ‘Bedside Push-
vuttou 4. ‘AR Dry 3 Band, 3. ° Push-
button 2. etc,, 6;6 pr., post 8d. Push-
button LniL with modification data 7.
., DUAL VIE HF Coil,
¢ Sunmer l 1ry Portable.
Yalver,” Modern2 Valver.
liniature,' etc., 43, post ’d.
s ‘\ﬂniamm,l"\ 1&"(2‘ incans,
pe( ml ofler . pOst 64,
B' 3 vach. Dr)rt €4,

Ory stal Net ( u e PR
82, Centur:on Road, Bnghton

1-Finger P;amsts

Build your cwn slectronio i
znd play everything! Send
ieaflet, Guitar, ceflo, flute
are all easy.  Write now...

€ &8, 10 Duke St., Darlington,

Co. Durham

%uecmeu for.;
* Modern b
‘R 7 G Batrery

Bxtva |

i on

WIRELESS ~Dayv and Eveninf Cliss
mstructmn fgr P.M.G.. Certificate of
! Proficiency -Amateur Wireless

Licence. e-instruction only if
required. stal courses. Apply
BST., LT ]'79, Clapham -~ Rd.,
London,  S.W.8. .

PRIVATE’ GOACHING in vour home.
City.  and  Guilds Examinations.

" Wmte BARTON, 4, Wavertree Ruu}

ss School,
ar, M/cr 16,

MERGHANT NAVV Wi
Overseas House,:Brooks’ B

T/¥

C?E\
an

and RADIOQ.—A M. Brit.I. R.E..
angd Guilds, R.T.EB. Cert., otc.,
‘ne pass—no ifee ” terms. Over
8545 suCCeEs Deiails, of exums.
and home training courses in all
pranches of ,radio and T V. write

andhook free. B.LET

39, Wright's L‘me,

{Dept.
London,

243G,

INCORPORATED  Practical Rad‘o
Engzipeexs home siudy courses. of
Radio and TV Eaumeexmg are Teeng-
nised by the trade. as outstandm(Y
snd, autboritative. Moderate fees [
a4 limited number of, students only.

: Syllabus of Instructional Text is fxee

‘The . Practical Rudio. Engineer’
ml.xnal sample copy 2/-. 6.000
Alignment - Peaks for Superhets. 5/0.
Membership - ond - Enbry - Conditions
booklet. 1f/-, All post free from the
SECRETARY. LP.R.E., 20, Fairfield
Road, London, N.8.

CITY. AND GUILDS

(Electrical,
**no pass—uno fee ” terms.
95<% successes. For full details of
modern courses in all branches of
Electrical Technology send for our
l44-page handbook--free and post
free, B.ILET. iDept.  242A), 29,
Wright's Lane, London, W.8.

VACANCIES
FOR SKILLED CRAFTSMEN
IN “GOVERNMENT - SERVICE
* AT CHELTENHAM

Experiepced in one or
follow!

1. Mainten:
cation receiver

2. Sub-assembly lay-oul
testing of radio type cha:
3, Cabliny, wiring and adjustment
of telephone tvpe sguipment.

4. Fault inding in. and maintenance
of, electronlic apparatus.

5, Aaintenance of I‘e.ép)mler\ a1
Cypher Machin and  associate
télegraph equipme J

BASIC-PAY : 43 4d,, plus up to
£2 10s. metit ed at interview
ang based on ability and experience.

Qpportunitieg for permanent and pen-
sionable posts, |

 Five-day weelt, good working condi-
tons, smgle accommodation available.

Apply 10 : Personnel Officer

6.C.H.¢. (FOREIGN OFFICE)

£3, Clarence Street, Cheitenham

RADIO VALVE SUPPLY

GLAZEBURY NR. MANCHESTER
_VALVES 'GUARANTEED

etea
Over

more of fhe

¢ of radio communi-

wiring and

-'12AUY . Y6 ECLS0 9/6:5Z% 76
3 EFg§) 0 4-

s [ ‘-}PLﬂl Y (X3
5°6,PY8L 8 & 8-

G -iEYSL B8.6{6J5 86

KT33C 8;6'367Z%. 6/6'813 -

P8
PLEASE

AR 6, POSTAGE,
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« PERMATIP *
AND
“ PERMABIT »
INSTRUMENTS
FOR
" GREATER
SOLDERING
EFFICIENCY
L]

The soldaring bit which maintains
its face indefinitely without atten-
tion. 25-models availablefor mains
or low.voltage supply. Bitsizes3/32
' to-3/8 inch. Fill details in booklet
S.P.10 from sole manufacturers :—

LIGHT ,SOLDERING
DEVELOPMENTS LTD.,

106, GEORGE STREET, CROYDON,
SURREY. Tel. CROydon 8589.

6/12 volt Rectifiers. | amp., 7/6; 2 am?.,

10/-; 3amp., 12/6 ; 8amp., 35/-. P. & P. }/6,
Charger Transformer, I amp., 14/4.
P. & P. 2/-,

Special Heavy Duty Transformer.

400-0-400 v. 200 mA. S5v.2.5a. 4v.25a.
63v.5a 4v.4a 25/.. P.&P. 3/
Mains Radio Transformer.  250-0.250 v,
80 mA. 6.3 v. 4 a. Suijtable for use with
6X5. rectifier. 7[6. P, & P. 2/$
.25 H,P. Electric Motors." Smgle phase.
Self-starting. Brand new by E.D:C.C. Foo:
mounted, Guaranteed. 97/8. Carriage 5/-.
.5 mA Relays. 2 windings,
and 4 ohms. Adjustable contacts.
P. /-
I1 volt Mobile Public Address Equlp-
ment. . Complete with loud speaker and
crystal ‘mike. 12 watts output..
condition. £17.19.9. C.P.

Money back guarantee on everything.

When in Exeter call and sez our large
stocks.

ELECTROSURP

120, Fore Street, E_xeter

Fhone 56687.

3/6.

High Quality Sound Reproduction, by
Mullard, 8/8, postage 4d.

A Guide to Amateur Radio, by R. 8. G. B.,
26, postage 3d.

Frequeney Modulated Radio, by Sturley,
15/-, postage 9d.

‘Wircless Servicing MManual, by Cockmg,
1%/6, postage 1/-.

Transistors Teehniques,
Library. 12/-, postage 6d.

Radio Control for Model Ships and Air-
craft, by Judd, 8/6. postage 94.

Practical Transistor Cireuits, by Kendall,
376, postage 4d.

Radio Valve Data,. by Wireless World,
4'6, postage 6d.

UNIVERSAL BOOK CO.

12, Litlle Newport Street, Londen, W.0.2
(adjoining Lisle Street)

by Cernshack.

1,000 ohms-

New:

] COPPER WIRE |
|

ENAMELLED, TINNED, LITZ,
| COTTON AND SILK COVERED.
RESISTANCE WIRES,
! oz, 2 oz. & 4 oz, REELS.
- All gauges avadable
B A, SCREWS, NUTS, V‘/ASHERS, |
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

! I/- each, Poscage 2id.
Diagrams and three Crystal Set Circuits
Free with each diode,

A large purchase of thase {ully
GUARANTEED  diodes from the
manufacturers enables us to make this
attractive offer.

L ———
CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
? Adjustable Iron Cored Coil.
. RECEPTION GUARANTEED
i Polished wood cabinet, 15/-, post 1/3
zA REAL CRYSTAL SET, NOT A TOY

|POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

COVENTRY RADIO

§ Component Specialists
since 1925

I ——————

1

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 :
18¢-191 Dunstable Road,
Luton, Beds.

MNew Telephone MNo,:
LUTON 73389

ILLUSTRATED
CATALOGUE No. 10

GD‘ Post free

(U.K. anly)

Over 2,000 guaranteed components by the
feading manufacturers Short “wave,
broadcast and transm:mng compenents,
valves, etc. Special items.for the service-
man. 135 photographic jllustFations on art
paper. Complete list of Amateur prefixes
and world zones. Orders are dealt with
the day received. i

SOUTHERN RADIO &

ELECTRICAL SUPPLIES
SO-RAD WORKS
REDLYNCH, = SALISBURY

Downton 207.

Telephone :

'LEAK TL/10 POWER AMPLIFIER and

POINT ONE PREAMPLIFIER.—This
quality amplifier maintains the high Leak
reputation of first-class workmanship and
design. £28/7/- complete.

TSLHIGH STABILITY FM/VHF TUNER
Employs 6 valves and 10 tuned circuits
combining high sensitivity with the bést
signal/noise ratio. £17/10/-, tax paid.
SCOTCH BOY RECORDING TAPE.—
850" on 5i” Spool, 28/-. 1,275" on 5}" Spool,
38/-. 1,200° on 7” Spool, 35-. 1,807 on T”
Spool, 54/-. 850" High Qutput Tape on 53*
Spool, 31i- :

AERAXIAL C€O-AX CABLE.—10d. per
yard.

We are stocklsts of W.B. Speakers and
Cabinets, Bernards and Norman Price Publi-
cations. We carry large stocks of valves,
condensers, resistors and other components.
Also CeXa Tools for the Radio kngineer.
Send 6d. in stamps for our latest lUsu.

RADID HAM SHACK 11D,

155, Swan Arcade, Bradford, 1.

Morse Code operating . .°.
.+..as a PROFESSION

45 years of teaching Morse Code is proof
of the eflicicuey of the Candler system.
Send 21d. stamp for Puymen! Pians and Full
Details of all Courscs.
CANDLER SYSIEM C0O. Dept.
52h, Abingdon Road, Londos,

5LO
W.8,

Candler Sustem Co., De*zzer Colerado, U.S.4,

BARGAINS AND BDOXS
HIGH-WATFTAGE CARBON and WIRE-
;g’(gUNll) RESISTORN, 2, 5, 10 and 15 wats,

or 5/-

AN ASSORTMENT OF 50 RESISTORS—
All useful values; 1, 1.1 and 2 watts. 5/8.
500 v. NllD(xL T “ IHE-EXDED CEIRA-
MICS.—2, 3,47, 7.5, 10, 15, 22, 27, 83, 39, 4
56, 75, 100, 140 200 270 330, 290, 470, 1,000,
1.500, 2,000, 3,000 pf Sd. .. 76 doz. 5000
0,000 10d.. 9/8 doz

- equ_lpment SP41 (VRS5A),
,New unused, 12516 -

CLTICAL THAI\'SI
QIGT()R CIRCUITS.—3/6. t 3d.
TRANSISTORS & (,R\\T -&L DlODEQ —

5i=u
HO\IE-NIADI‘ AERJALS FOR TV AND
F.M.—10 designs and valuable data, 2/8.

Post &
l'RACTI(‘ AL F.M.—F.M. fully explamed
Ev,ith %}otstof circutts for home construction,
-._Pos|
SEND FOR FULL BARGAIN LIST 3d.

Please allow post 5 on_orders.
| REED & FoRD = 5oy 5°.
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Bmadcast in Your Own Home “vﬂ & I is @ | B "2“3"1“2?4“1‘5:1?‘5’; et
i 2 oo Al ’ o2
The ew Highly . . —H) b I (9 l(l b4
Sensitive Micro- “ COMMUNEICATIONS > .:’ H o
phone Incorporating [>3 AND e
a specially wound || RECKEVER 2 o BUILT. ;&
transfornier de-~ i e i RADIO
{ signed to match any . L. . et @
Radio or Radiogram, This description is often o UNITS £
nuins or battery. . . RS 90,
Hours of amusement loosely apphed to various| 3¢ S
at a party, good fon o %
for. wll the ramily. forms of short-wave sets,| & THES
Suitabie for baby m . . . o FIDELIA . ®.
wlarms and many and the “Communications” | °s"mia MAJCR: m“
other purposes. Not Recei ; ‘tainl : SUAM/FM models give reception of's
iute?x{ but %\;g}\llar&rizsizét\;yoo::lnegnlr‘l;;?;g- ecerver 18 certainly prim- o:c,\ H.F. hiﬂl . nuahtY] Lramﬁnisqonso >3
3 . norma v
Made tosellat 2l {5 [ arily concerned with short| $RW e v, 1> etz
OGUR I’I{.l( F bty RLE . FM. 11 valves. £33/12/-. F.M.
g L waves. BUT truly to merit| % Tune Data B e "tre. ’.’
. . stic evelopments. 2,% 0
SHAW the 1i tle, the Commum- Amhurst Roud, Telscombe Cliffs, Sussox EX e

369, Alexandra Rd.,, Muswell Hil,

London, N.10

VALVE s—ﬁumumeed

DAF91 6.6, VU111l 3 8/8C5
EAS) - | WTT 5{-|6CHE6 7
EBC33 716 0Z4 5-18F12 vl
ECC3 8i6|185 6/6\6F17 7/
KF36  5:6!1U5 6'6(GJ5 4/
EF39  7-13D§ 4/6,6KiG 7.
EF50 “h5-[4D1 - 4!- 6K7TM 6/
EF9L  8/-6A8 7:86SAT 8 5~
E132 6/~ BAKE 7,86SGTM 76 1"B AG 7
PreCad IGAMSB  8-|6SNTGT 12BE6 7/
o 1116A0Q5 76! :6/12BHT 7/
FY81 10/-6B8 8;-16U5 /611237 B/
11 4;-6BE6  7/-16UB(UX) {12K7 8i-
VR65A 3:6/6BHE ’7‘6‘ 7 5D2 6/~
VR6E - 3,6|6BST ""6'6U” 6:6/50C5 86
VE2 3/6/6BWE 6,6/6V6 7-1501.6 86
Postage 6d. extra, (Al:o all components.)
“ Jason.” F.)L Tuner Kit, complete

with valves, £7.2.0, plus 2,6 post.

TELEKIT SUPPLY

164 High Gned Beckenham, Kent
Phone : BEC 3720,

GRAM-PAK AMPLlFIERS
_Complete £3.19.6 7,

Th1° midget 4-watt amplifier ﬁt% neatiy
1pto any record plaver leaving ample room
jor. speaker, 7° x 3" x 1§". Suitable with
any speaker and all modern erystal 3-speed

piek-ups. For 200-250 v. A.C. Periect, dis-
rertionless, quality guaranteed.
A(‘CE%sORI}ub

BSR crystal turnover P.U.;- £1.14.6.
% 374" elliptical speakers, 195, 6d.
BSR 8-speed player unit with ‘above
P.U., £4.12.6d.

The complete outfit ready for
your cabinet, £9.10.0 post free,

€d. stamp for details of this and other models.

ELECTRO-ACCUSTIC LABS.

FAIN : ROSS-SHIRE : SCOTLAND

0SCILLOSCOPE

(MINIATURE TYPE)

Supplied in kit form
for workshop or
experimental  use.
Complere with full
insteuctional notes
giving details of ap-
phcannns to radio
work. Can be cperated

o
from power supply of most ’{:f)
AC domestic radjo receiver

equipment or from power unit
supplied as an extra.

Pl‘lce £10 {inc. post/pkg.)

(Power unit, if required, £3 extra)

1Q;:der new or send stamp for further details to:
B E.M.I. INSTITUTES,
‘Dept. 32x, LONDON, W.4.

{Associated with ** His Master’s Voice'', etz.)

cations ” Receiver must be a
good deal more than just a
short-waver. ITS
anrii: fications must cover

@ High Sensitivity

@ Selectivity

® Accurate Dial Calibration

® Easy, Effortless Tuning

@ Morse or Telephony

@ Plus Utmost Reliability-
and Consistency of
Recepticn.

THE
EDDYSTONE
S RAOA

IS A TRUE ‘¢ Cemmunications *’
Receiver designed and built to
fulfil the exacting reguirements of
the professional and the discerning
amatenr who must bave

CONSISTENT
WORLD-WIDE
RECEFTION

THE
EDDYSTONE “840A
COSTS £55.0.0, and is avail-
able from stock at WEBB’S
RADIO., - Fasy payment
terms gladly arranged.

= Fully detailed brechure
BRI post fréee on -request.

L‘Nf" B

14 SQHO ST, OXFORD ST., LONDON, W.1 |
Telephone : GERrard 7089.
Shop Hours : Mon., Wed.

HHITE

Tues.,

Saturday, ¢ a.m. to | p.m,

l

i

speci- |

C‘ |

1
\

o2 ,A o0 938 a50 4%e o o fo oGo o300l o0 03 X RIS

H-A......

SHORT WAVE
Noted for over 18 vears for

= EQUIPMENT
SN Reccivers and Kits of Quah ty.

Improved designs with Denso couls :

One-Valve Kit, Model “(X’ Pmu' 25‘
Two

i 52 »

Al kits comgplete with all components,
accessories, and full 1nstruections.
Before orderinz call, and .inspect a
demonstration_ receiver, or  send
stamped, addressed envelope for
descriptive catalogue.

“H.A.C.”” SHORT-WAVE PRODUCTS

(Dept. TH), 11, O0ld Bond Street,
W.1.

London,

BROOKS (RADIO)
4 CHARLES STREET, MORECAMBE,
© LANCS.
New - VALVES - Guaranteed

1AT I1'66KE . 8/6/EABCS0 -PCCet

ics  10:6)8QT s;e‘ 10:- 06

1H5 10/6/6SN7 7§ EAT42 | PCFE2

N5 10,6/6V6  7.6) 11/-

IR5 765N  7-EBcd 10 PLSL i
7

PULLIN
SERIES 100
TEST METER
" acioc 10,000 /Y
21 RANGES
IOOpA to IOO0OV
COMPLETE IN DIE-ZAST
CASE WITh TEST LEADS

CLIES anD FROOS
FULLY GUARANTEED

| sewr post Fres For £2.10.0 axp

NIN}L. FURTHER MONTHLY PAYMENTS
OF &1, 40 CASH FRICE £12.7.6.

=, Elnm RADBICCRAKT LTD

9 a.m.-5.30 p.m. Thu‘rsday, ¢ a.m. to 7 p.m. ! 6971
&

CHURCH GATE
28 HIGH 5T

LEICESTER
NEWPORT PAGNELL Bucks



72

PRACTICAL WIRELESS

March, 1957

l'YOU CAN BUILD A QUALITY]|
TAPE. RECORDER
; with ‘

“ASPDEN?”

_Tape Deck and Amplifier Kiis

‘TAPE DECKS, 2 speed, twin track, easy to assemble kits,
'fullv complete with finest motor and Ferroxcube heads.
I Model 521 for 3in. spools, kit, £7/10/-

! Model 721 for 7in. spools, kit, £8/10/-

; Either model assembled and tested, 27/6 extra. -

| AMPLIFIER kit, 2} watt, record/replay with two recording
(posmons, neon indicator, ctc., £5/18/-. Power pack kit for
above, £2/18/6 (both without valves) Carr. and packing extra,
i THIS TAPE DECK AND AMPLIFIER IS BEING USED
{IN THE ANTARCTIC BY A MEMBER OF THE

EXPEDITION.

! From the Equator to the Pole they are giving good service.
LMy S., of Twickenham, writes :

“The whole assembly has a smooth sweet run, which is
: worthy of the most expensive deck. May I congratulate you
;on the fine value your deck offers.”

,S‘en(l a stamp for full particulars to ;—

W S. ASPDEN 1% Market st Wesham,

KIRKHAM, LANCS.

'RII155 RECEIVERS 75-500 Kc/s,

ALL THESE FINE BARGAINS ARE AT'
The Walk-around Shop

EDDYSTONE 358X Communication Receivers (B834)
Range 40 Kc/s—-3l Mc/s covered by 10 plug-in coils ; only 4 cails
avallable covering : 600-1,250 Kefs, 1,250-2,100 Kefs, 2,100-4,500
Kcfs, 9000 22,000 Kc/s. Selectivity : 2 Kcfs at 2.5 db down,
5 Kcfs at 35 db down, 150 ¢/s at 4 db down with crystal.- Supply
required : 6 v. 1.4 a, 175-200 v. 65 mA. Circuit : variable mu
pentode H F. Amphf‘er Triode-Hexode frequency changer, two
.F. Amplifiers (450 Kc/s), Crystal Filter, A.V.C./Detector/A.F.
Amplifier, output. stage, B.F.O. Valve chack metar, £8.10, with
power supply, plus £1 pack. and carr.

600-15,000 Kcfs, 3-18 Mc/st
not new but good condition. " Air tested, £6.5s. plus 10/~ carr.
2in. MAGSLIPS 50 v. 50 cycles A.C. transmitter and receiver
units, Accurate to {/10th of | deg. Guaranteed in good working
order, 30/- pair, plus 3/- p.p. E

BENDIX TYPE TA.I2B Master Oscillator type transmitter.
4 Channel 40 w. operation, provude telephone, CW. or MCW
in frequency ranges of 300-600 Kc/s, 3-4.8 Mc/s, 4-6.4 Mc/s, 4.37-7
Mc/s. Each of the 4 channels has its own oscillacor and uses a
12 SK7. The IPA stage consists of an 807, while the PA is two 807s
in parallel. Size 10}in. x 6%in. x I5kin. £3.15s., plus 10/- carr.
SMALL MAINS TRANSFORMERS Input 230 v. 50 cycles;
output 250 v. 40 mA 6.3 v. |.5 a. Size 3.9in. x 2.4in. x 2in. Ideal for
T.V. converters, 12/6 each, plus /- p.p.

CHARGER TRANSFORMERS for 6 or 12 v. 230 v, 50 cycles
ipput, 9 and 17 v, 3 a. output. I5/6 each, plus 1/- p.p.

MALLORY VIBRATOR PACKS 12 v, 150 v..40 mA. Brand new
and boxed, size 5}in. x 5%in. x 3in., 12/6 each p.p.

R.F. UNITS RF24 20-30 Mc/s, 9/6. RF25 40-50 Mc/s, 7/6 ; RF26.
50-65 Mc/s, perfect dials, 25/- ; damaged dials, 20/, plus 3/- p.p,

each type.

P R 0 o P S Dept. ‘P,” 52 Tottenham Court Road,
BROS. LTD. London, W.L LANgham 0141
Shop Hours : 9-6 p.m. Thursday : 9-1 p.m. Open all day Saturdays

n&m for a wonderful
future

ELECTRONICS...

e .. with E.M.X.

FEvery day the demand for the expert in electronics
grows. Radio, television, radar and the whole field of
industrial automation are rapidly expanding and the
trained specialist assures for himself a well-paid career
in this quickly developing profession.

Here is your opportunity to enter for:—

| YEAR COURSE

Fuli-time course in the Principles and Practice of
Radio and Television. Mainly designed for the train-
. ing of Radio and Television Servicing Engineers.

- Next courses commence in May and September, 1957.

THE E.M.l. COLLEGE
OF ELECTRONICS

Dept. 32, 10 ‘Pembridge Square, London, WZ
Telephone: BAYswater 5131/2

The College is part of the E.M.I, Group which includes “His
Maste:'s Voice”, Marconiztone, E.M.I. Electronics Ltd. etz. a5

GZAK This HMonth’ sBary(uns

Don’t miss this one !

CRYSTAL HAND
MICROPHONES

As illustratad, in silver hammer case with
polished grille, handle and 4 feet screened
lead. ONLY 21/-,

Hi-FI EQUIPMENT. Ambplifiers, speakers.
pick-ups by Grampian, Leak, Quad, Rogers,
R.C.A., Spectone, W.B., Wharfedale, ete.,
available for immediate delivery.
HEADPHONES, H.R. Type 4,000 ohms, very sensitive
Only 12/6 pr. Post 1/6. C.L.R. type {low res.} 8/6. Post IIG
| AMERICAN BREAST MIKES, swivel head, push to |
talk and lock-on switch, Excellent job. Only !1/6. Post 1/6.

| BRITISH BREAST MIKES complete with pr. of H.R.
4,000 ohm phones in wooden carrying case., New W.D.
stock, unrepaatable at 17/6. Post 2/-.

AERIAL WIRE, Copper, 7/25 stranded : {40ft, 18/-,

70ft. 5/-. Hard Drawn t4g, : 140ft., 17/-; 70ft., 8/6. P. & p.2/-.

RIBBED GLASS 3in, AERIAL INSULATORS, /6 ea,
or 6 for 7/6. 12 or more post free. Small Shell Porcelain,
4ld. ea., or 4/- doz.

CONDENSERS. 8uF 600 v, Trop. 750 v.
condensers. NEW, ex W.D. stock, 5/6. P.-& p. l/6

New TCC Type Il 8 mid. IOOO v. D.C. wkg
{List over £3.) OUR PRICE 19/6.P. & n.

No C.0.D. on arders under Ei
PLEASE PRINT YOUR NAME AND ADDRESS

CHAS. H. YOUNG LTD.

‘P’ 119, Dale End, Birmingham 4. (CEN 1635)

normat ;

Dept,
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Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blveprint
CRYSTAL SETS

2/- each -
1937 Crystal Receiver PW71*
The * Junior®™ Crysial

Set .. PWO94%
2/6 each
Dual - Wave " Crystal

Diode ™ L. PWOSH

STRAIGHT SETS

Battery Operated
One- valve 2/6 each
The ramid ' One-
valver (HF Pen) I
The Modern One-
valver

PW93»

PW96*

Two-valve : 2/6 each

The Signel Two (D &
LF) 1 PW76*

3/6 each

Modern Two-valver (Lwo
band receiver)

‘Three-valve @ 2/6 cach

Summit Three (Hf Pen, .
D Pen) PW3ITH

The * Rapxde ¥ Str.ught
3 (D, 2 LF (RC &

Tra.ns)) -

F. J. Camm’s * Spme
Three (HF, Pen, D,
Tet) ...

3/6 each

The All-dry Three

Four-valve : 2/6 each

Fury Four Super (SG
SG, D, Pen) ..

Mains Operated

Two-valve : 2/6 each
Selectone  A.C. Radio-
gram Two (D, Pow) ...
‘Three-valve : 4/- each
A.C. Band-Pass 3
Four-valve ¢ 2/6 each
A.C. Fury Four (SG SG
, Pen) PW20*

A.C. Hall- Mark (HF
Pen, D, Push Pull)

PWYgY

PW8g2*

PWg7*

PW9O7*

PW34C*

PWI19*

PW9y*

PW45°

SUPERHETS

Battery Sets : 2/6 each
F, J. Camm’s 2-valve
Superhet =
Mains Operated :
* Coronet ” A.C.4
AC/DC* Coronet ™

PW 52

4/- each
... PWI00*
Four PWI01*

No. of
Blueprint

SHORT-WAVE SETS

Battery , Operated
One-valve : 2/6 each
Simple S. W. One-valver’
Two-valve : 2/6 each
Mldzet Shorl wave Two

PW8g*

(D. Pen) T PW38A*

Three-valve : 2/6 each

Experimenter’s Short-
wave Three (SG, D,
Pow) ...

The Prefect 3 (D 2 L
(RC and Trans))

The Band-spread S.W.
Three (HF, Pen, D,
{Pen). Pen) ...

. PW30A*

PW63*

PW68*
PORTABLES

2/
The * Mini-Four ™ All-
dry t4-valve supcrher) 2

MISCELLANEOUS

2{6 each
S.W. Converter-Adapter
{1 vulve) ... PW48A*®

The P.W, 3- spced Auto: 3
gram ... (2 shicets), 8/-*

The P.W.  Monophonic
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. Bang T Converter 1/6*

All the followinp blueprints, a8 well as
the PRACTICAL WIRELESS numbers
below 94 are pre-war designs, kept in -
circulation for those amaleurs whe wish
to utilise old components which thew
may have In their spares box. The
majority of the components for these
receirers are no longer stecked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

~ Battery Operated
One-valve : 2/6
8.B

4&5 Specml One- .
valver ... AW3g7*
Mains Operated
Two-valve : 2/6 cach
Conso‘eleclric Two . (D,
Pen), A o 3 AWA403

.SPECIAL NOTE

THF iSE blueprints are drawn [full

size. The issues containing
descriptions of these séts are now out
of print, but an asterisk denotes
that constructional details are avail-
able, free with the blueprint.

The index letters which precede tho
Blueprint Numberindicate the period-
lcal in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to dmateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Bluepring
(stamps over td. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept., George Newnes, Ltd., Tower
House, Southampton Street, Strand,
w.c.2.

No o
Blueprint

SHORT-WAVE SE1S
Battery Operated

One-valve ¢ 2/6 cach

S.W.  One-valver for
American a

AW429*

Two-valve : 2/6 each

Ultra-short Baltcry Two
(S(; det Pen) .. . WM402*

Four-valve : 3/6 cach

_A.W. Short \Vave World-

beater (HF Pen D, RC,

Trans) AW 436+

Standard Four- valver
Short-waver (SG
LE, P) -w M383»

Mains Operated
Four-valve : 3/6
Standard Four-valve A.C.

Short-waver (SG; D
RC, Trans) ... .. WM39[*
MISCELLANEOUS

Enthusiast’s Power Am-
plitier (10 Waiuts) (3/6) WM387#

S-wait  A.C.
. WM3e2=

A.C.
. WM403=

Listener's
Amplifier (3/6)

De Luxe Concert
Electrogram (2/6)

r :
|QUERY COUPON }
l This coupon is available until Mar. 6_th i
l 1957 and must accompany all Queries,
sent in accord with the notice on |
|
!

our “ Open to Discussion '’ page.
l PRACTICAL VVIRELESS, Mar. ‘[957.

Published on the 7th uf each month by GEORGE NEWNES, LIMITE.D Tower Hoouse Southampton Street, Strand, London, W.C.2,

and prmted m 1and
(Alsm) LTD. Son

one rear K ln]and 18s., Abroad 16s.

¥y W. SPEAICGHT & SON
6d. (Canada 168.) Registered at the General

. Exmoor Stree
Africa

ondon, Sole Ag{;amti. fcolr Aus%rallla la%d New Ztgil:r‘g)
i CY, LTD, Subscription rate inciuding postas 1
S Rowiatone NE“S e Post Office for the -Canadian Magazine Post.
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BUILD IN A J ARM

AND add fidelity to your installation

BY OVERCOMING TRACKING ERROR IT MEANS

LONGER RECORD LIFE

EXTENDED OVERALL FREQUENCY
RESPONSE '

FREEDOM FROM DISTORTIONS

PRACTICAL WIRELESS says :—

Test records appeared to sound even better than with
our hitherto standard equipment, ‘‘ rumble ** which was
previously audible on an organ test record, appeared
non-existent. Every serious ‘‘ hi-fi ”* enthusiast should
try to make this part of his installation.

BJARM ... £24.1I
P.T. 18/ -
B} PLUG-IN SHELL 17/3
P.T. 6/11
BJ SUPER 90 ARM
(Studio Model) I£|4=ll2“5
P.T. .12,
Send for Fully lllustrated Leaflets :

(Dept. D) BURNE-JONES, SUNNINGDALE ROAD, CHEAM, SURREY.

THE. GUARANTEED COMPONENTS DES-
CRIBED BELOW HAVE BEEN ACCLAIMED BY
THOUSANDS AS THE FINEST OBTAINABLE. -

Full constructional details, point-to-point wiring diagram and
alignment instructions for building the complete F.M. TUNER.
Also full details for modifying existing tuners to a pre-set version
given in Technical Bulletin DTB.8, price 1/6. )

F.M. SCALE. A bronze finished scale with yellow markings (0-20
Log) for use with all types of F.M. tuners or receivers. Consisting of
metal scale, pointer, cord drive-spindle, pulleys, 2}in. drum, cord and
instructions for the assembly of the cord drive. The scale measures
5%in. x 3in. and is for a cabinet aperture of 4in. x 1§in., price 9/-.
RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator
type circuits., Can size 14in. square x 2}in. high. Secondary
winding of bifilar construction, iron dust core tuning, polystyrene
formers and silver mica condensers, price 12/6. i
PDT.1/10.7 Mc/s. A miniature phase discriminator transformer
for use in frequency modulation detector circuits where the limiter/
Foster-Seeley type of circuit is employed. Designed for carrier
deviation of +75 Kefs. Qk=1.5. Screening can 1§in. x 1-13/16in. -

2 2 square, price 9/-.
F M T U N E R 1IFT.11/10.7 Mc/s. A miniature LF. transformer of nominal
'3 ° B frequency 10.7 Mc/s. The transformer is primarily intended for the |

3 LF. stages of frequency modulation receivers and converters. The
“Q"” of each winding is 90 and the coupling critical. Dimensions as PDT.1, price 6/-.

1IFT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input circuits, price 6/-.

Coil Type L1, T1, and T2. These coils are specially designed for use in the ‘“ MAXI-Q ” F.M. TUNER, price 3/11 each

Chassis and screens for the above unit, completely punched in aluminium, price 7/6.

Obtainable from all reputable stockists or direct from works. , GENERAL CATALOGUE covering technical information on full

range of components, 1/- post free. : -

DENCO (CLACTON) LTD., 357/9 0ld Road, Clacton-on-Sea, Essex

STOP PRESS :

** OSRAM "' F.M. TUNER .ompletely assembled and valved at £16/l6{- inc. P.T.

** MULLARD "’ TAPE RECORDER. Amplifier Chassis, Type *A’—31/6 ; Type ‘B'—31/6. Power Pack Chassis, 11/6.

" MULLARD ** 20 WATT AMPLIFIER. Chassis and Base 34/-. Pre-Amp Chassis, 25/-. Transformer Covers (3). 32/-.

** MULLARD " 3 valve 3 watt chassis, 10/6. :

** MAX1-Q " 60 Kc/s TAPE DECK OSCILLATOR COILS, TDO. {.—For High Impedance Erase Heads (Truvox, etc.), 5/-.
TDO. 2,—For Low Impedance Erase Heads (Brenell and Collaro), 5/-.

POWER REQUIRED: [1p230 % 60mA.




