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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
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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.
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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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Fig. 15.Circuit of the 20-wart amplifier,



March, 1957

PRACTICAL WIRELESS

27

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
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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