EDITOR:F.J.CAMM

(" OTHER CONTENTS )

Alignment and Servicing
of F.M.Receivers
Remote Control from
the Extension Speaker
Making Small Mains
Transformers

Circuits for 2 and 3~
Valve Superhets

Servicing the G.E.C.
BC4850 Servies

L Etc., Etec.,



www.americanradiohistory.com

i __PRACTICAL_WIRELESS . September, 1955

WEYRAD

NEW COMPONENTS FOR F.M. RECEIVERS

ILF. TRANSFORMERS RATIO DETECTOR TRANSFORMERS
AND R.F. TUNER UNITS

COMBINED A.M./FFM. COMPONENTS FOR THE CONSTRUCTOR

COIL PACK—TYPE B.60

A Complete Unit covering Long Wave, Medium Wave and the F.M. Band. The Assembly includes all
necessary Coils, Condensers, Resistors and Valve Holders. A Special Tuning Condenser is also available.
Designed for use with 6AM6 and 6BE& type valves. Four-position switch. Power required—L.T. 6.3v. at
0.6A. H.T.200 V. at 22 mA.

TUNING SCALE AVAILABLE SHORTLY
I.F. TRANSFORMERS—P2I/I AND RATIO DETECTOR—P2I/2

Designed for A.M. operation at 470 Kc’s and F.M. operation at 10.7 Mc’s. The coils are wound on common
formers with adjustable lron Cores. Two LF. valves are recommended providing an overall gain of 7,000.
Suitable types are the 6BA6 and EABC80. The Ratio Detector Circuit is simply aligned without the aid of

an F.M. Generator.
SEND STAMP FOR FULL DETAILS

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

CONSTRUCTORS build these at

DOWN-TO-EARTH PRICES

PERSONAL ,
PORTABLE 3 "
RADIO

This little set was designed to give you

a real personal portable radio that you

can enjoy anywhere without disturbing

others. Use it on camping trips, in bed,

T e g A in your office, or just anywhere.

e gg;;,ng;;’g £ I 3 |9 6 ] Send 2/- for layout, Wiring diagram and
Components Price List

Burgovne 1y SHORT-WAVE RADIO

Covers 10-100 metres. ,
TWO-SPEED TAPE DECK 3i" & 717 sec. e 30"
Here is the heart of your Tape Recorder. If you are .
building or modernising your own equipment you MUST Low drain valve.
have the latest BURGOYNE Tape Deck giving 2 speeds
designed for building into complete recorders.
EASY H.P. TECHNICAL DATA
OB % 2 HOURS' PLAYING TIME. & Fully | * Assembling time | hr.
and 12 mihiv. aul(_)r_nautc’ SE?ed chang% * Inslan;ar}:go}:ls a?jd ‘ This | valve S.W. receiver can be built from our list of components
pavments  of positive braking. % O‘ﬁer%d by 3 high-grade | ¢,.39/_ inciuding valve and | coil covering 20-40 metres. Provision
motors. % Twin track heads. & Minimum | {s'ade to increase to 2 or 3 valves if required. All components

* o+ % %

Picture diagram and instructions
for beginners.

23/1 ;0 or anv o4 and flut Frequency range 50/10,000
eriod up ta 18 w L flutter. % quency rang Y g can be purchased separately and are colour-coded so that the
4 monl,;n cfs at 7}in./sec. ¥ 200/250 v. A.C. mains. beginner can build this set quite easily.

Made exclusively for NOW IMMEDIATE DELIVERY | Send 2/- for specification, wiring diagram, layout and price list to :=—

e.a c. MAIL ORDER SUPPLY CO. 7t rosio centre R.C.S. PRODUCTS (RADIO) LTD
33, Tottenham Court Road, London, W.I. MUSeum 6667 | 11 OLIVER ROAD, LONDON, E.I7. Mail order only.

www americanradiohistorvy com
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PREMIER RADIO COMPANY

B. H. MORRIS & CO., (RADIO) LTD.
Tol(;phmw 8

6 m‘.’."‘m{mm (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2 ,AMEASA00n 4000

PADDINGTON 3271-2

[

.. BUILD THESE NEW PREMIER DESIGNS
3-BAND SUPERHET RECEIVER TRF RECEIVER 4-WATT AMPLIFIER

uav e £7.19.6 T | Boirron £5.15.0 7 s | warre £4.10.0 TV

BUILT FOR & Carr.
Latest type Superhet Circuit | The circuit is the latest type . .
usixé{; ¢ valves and metal TRY using $ valves and Metal | valve 6%‘*’"’3
rec rﬁersvol%g OK%'a' lg?alr?sn Rectifiers for operation on | gxs' FOR 8%
Waveband coverage — short 200,250 A.C. mains. Wave band MAINS 200250
16-50 metres, medium 180-550 coverage 1s 180/550 metres | VOLTS. Suit-
et T e o mdlam wave ana | 3ol or ciher
L L £00/2,000 metres long .
q. changer, 6K7, IF, 8Q7 o CLE on lons ohm Speakers.
Bl 0C ot B e+ me” neala) 1| SRR T
outbu e attractive cabinet to | jjluminated and the Valve line-up bac
house_the Recelver size 12in. long. 6iin. . N type of plck-up
e e, deen can o supplied In either: | is OK7 H.F. Pentode 6J7 Detector | may be used

WALNUT or IVORY BAKELITE or WOOD. and 8V6—Output, overallltsme é) t7 d\ 5in. N P:‘lc% ;)'f llkmpli‘fl%l
INSTRUCTION BOOKS 1/- each, (post free) which includes Assembly and coriplete. tested an en ot use,
wiring diagrams, also a”detailed Stock List of priced components. £5.5.0 plus 3.6 pkg. and carr.

GABINETS—PORTABLE

Moael PE1 Y

Brown Rexine covered. 15/11.

Overall dimensiong 15in. X 13iin. x Sin.
Clearance under lid when closed 2iin.

aLL-pry BaTTERY PORTABLE RADIO RECEIVER

4 miniature Valves in_a Superhet Circuait MAY BE
covering medium and long waves. Rexine BUILT FOR
covered Cabinets 11}in. x 10in. x 5lin. in

Model PC/2 two contrasting colours. Wine with Grey £7 8 o
Grey Lizard Rexine covered, 45, Panel. or Bl élg with Grey Panel. pleasa O/a
Overall dimensions 15in. x 13in. X 6in. | state choice when ordering. The SKT  piyg 29§ Pk
Clearance under 1ld when closea 3in. MAY BE RYW lll«.ltl-.——lwmv &SCa" }
Model P/3 office, car or holidays. INSTRUCTION G
Rexine type covering in various colours, BOOK, 1/6 (I’ost free) whieh in(’ludos Assembly and wiring

diagrams. also a detailed Stock List of priced compouents.,

8verall dlmen(siionsuld(ihnh 14.1m ‘jlgain —
jeavance under when closed 64in

A e ove Cabinets ave supplied witn | DECCA MODEL 37A DUAL SPEED RECORD PLAYER Includes turn

Panel, Carrying Handle and-Clips. | over crvstal pick-up with sapphire stylus and a light-weight, plastic. spring-| balanced

Packin P Te 2 arm. Heavy gauge pressed steel case with brown enamel finish in good quality for
S:zd fog; 3:2“30:;&,:3 Il’gmxler \Wide angle operation on A.C. mains 200/250 v. 50 ¢.p.s. Supplied complete, £8.19.6. Plus pkg. and
Televisor design which may be buill for £, | AT 9~ A*SEND 21d. STAMP FOR OUR 1955 CATALOGUE.

Introduced to meet the special ‘fron' end’
requirements of V.H.F. television receivers,

VA Lv E s these new OSRAM valves enable a high per-

formance to be obtained at these frequencies
with simple and inexpensive circuitry.

for BAND IiTf TELEVISION

sra

Heater

h B319/PCC84 Cascode R.F. amplifier h 0.3A
) Double triode designed for use as a series cascode Yh 7.0v
R.F. amplifier with the accompanying advantages of Sh”“‘";;‘\'/“ {per syseem)
high gain and.go;od signal to noise ratio. The high slope v sy
at low anode vojtage ensures efficient operation at {x 12 mA
H.T. supplies of 180V. The maximum heater-cathode & 2:1((_
has been increased to 250V to meet the special re- i 6mA vV
quirements of this application. "™ Base BIA .
Heater
3 In 0.3A
1Z319/PCF80 Triode pentode frequency Vi, 9.0v
. esi Characteristics
changer Triode pentode esigned for use as a e e triode system
frequency changer followinz the B319/PCC84 cas- xi :;g =9 ‘v’
‘. . 22
code amplifier. The LZ319/PCF80 operates efficiently V. =2 —2 v
. X ' 1 “ A
at H.T. voltage of 170-180, and gives a high con- ’?gl_ﬂ 50 "
. . . Bl - 20
version gain with standard circuitry. :_‘J 400 &"Q
6 5 Y
Write to the Osram Valve & Electranics Dept. for further information e Basz BIA A

FHE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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BUILD THIS

HIGH QUALITY |

LOW COST

AMPLIFIER

% Circuit designed by
Mullard research
engineers.

* Specified compon-
ents available from
most radio dealers. "

== Here’s an entirely new amplifier

T - hich bri hizl ali
R e carcaant wmeh 1:|ng_s | 1p.;1 qualily .
E‘;’EF ==t sound reproduction’ within the reach of 2, 4

theusands more enthusiasts, It has heen designed by
Mullard research engineers with special regard for easy con-

struction and low cost. Full details of the circuit ‘are included in LSOO s ! : JunmE

the 2/6. hook which is obtainable irom radio dealers or direct =8 lEa}L\J?LYDT/?T BT COS-T G =
Tl . 9 . d

from Mullard le: Valve Sales Department — 2/10 post free. E @ NEGLIGIBLE DISTORTION =

Get your copy now. B AT ALL OUTPUT LEVELS =

8 @ UNIFORM FREQUENCY RESFONSE =

» IN . AUDIBLE RANGE ]

® @ GOOD TRANSIENT RESPONSE :

: LOW OUTPUT RESISTANCE -

. .| LOW HUM AND NOISE - o

S - 8 © DESIGNED ROUND 5 MULLARD MASTER &

® VALVES — EF86, ECC83 H

o = 2 x EL84, GZ30 or EZ80 :

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 RNV NSRS ETE NS NN N SO RANEAR

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Clty and Gullds Grouped Certificales in Telecommunications: AM. Brit. 1.B.E.
Examination, Radio Amzteur's Licence, Radio and Television Servicing Certificates,

General Radio and Television Courses, Radar, Sound Recording, efc. Also Courses is
al! other branches of Engineering and Commerce.

The advantages of E.M.1.training. % the teaching. methods are
planned to meet modern industrial requirements. % We offer .training in

= sl subjects which provide lucrative jobs or interesting hobbjes.: % A tutor is

LEARN THE | personally allotted by name to ensure private and individual tuition. % Free

NEW PRACTICAL WAY. I ‘dViclf‘ coveri'r:g all aspects of training is given to students before and after

With many of our courses we | enrolling with us.
supply actual equipment. Courses |
include : Radio, Television, |
!

Electronics, Draughtsmanship,

[ POST T.Il'r_l COUPON TERDAY
| Send without obligation your FREE book.
Courses from | E.M.L INSTITUTES, Dept. 32K

Carpentry, Photography, and [ 15/- per month | 43 Grove Park Road, London, W.4,
Gommercial Art, etc. i | Phone: Chiswick 4417/8.

TheonlyPostal College whichispart of |
a world-wide Industrial Organisation.j SEPT:

" EM INSTITUTES ..

www americanradiohistorvy com
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GUARANTEED
NEW AND BOXED

* * * * * * * * * * * * * * * * * * * *
ACIP4 8- TCHA2 GAQS 8/8 17136 9/8 ' 124U 9.

*x ALE 12:6 [Q0T AATG . V- %
ACG/PEN 13- UL41 5 8-

1118 §BS(: P
ATPY 138 gum. o o
DILO BEG

b DDL4 12815 VRUIG 86" l’Kt 91~
DH78M 9 - VRIGW30 9/~ 816 , 12K3tT 9~

x bust 138 VIR (BLS2) 8/6 | 12Q70T  B- o
KAZ 78| [ 10- | 1287 78
2 0. P VTS (RT44) . 8. llenu7 5¢

11 - 9)- 878 | 12057 88
* 2. VTa0L (ETLD g/ | 87 7/8 1 123K7 88 *
12,68 - 2 9.
5,- vUas (umz/‘ sg
79 14 8/ 7
L 38! 9- *
78 11200
8,9 5
* 78 n- *
89 118
5 7 1; M
* 10-1 - x
18, 1;,6
18 9-

* FF41 8- y 79 ¥
E¥aedg 79 . 89
1150 8/- 1(1'\\r, 79 - Y 10-

* KFst - KT 89 7 8/8 *
Ereu 118 ! Llww 89, 6/9  6AMG -, 6XHT L S0LeWE 88

* * * * * * * * * * * * * *x % * * * * *

! CHASSIS

AMERICAN INDICATOR UNIT TYPE BC929A

BRI, with mu-tnetal shield,
NTGY, 2-6HGGT, 6X ¢ 605, O potentiometers, 24 v, aerial
switch molor, transiormer. uml 4 host of craall copponents.  The whole
unit which measnres only 5liu, a 84in. < Lilin, is braml new, enclused in

Brand new incorporating #in. tuhe

Alummmm Undrilled with Reinforced Corpers. Available in the following

10in, » ln »24in 7‘3 ea.
All are four sided—ideal for “rudiv receivers — umphﬂcrs —_ powerpncl.s, ete,

Llack crackle box, atsl can be supplisd ut 85 -, plus &/- p. & p.

units are beantifully fiuished in creumn enmel with eream Dbakelile arm.
COMPLETE WITIL FULL INSTRUUTIONS, 29.19.6.

ANOTHER ALPHA KIT FOR YOU TO BUILD
3 Valve (6K7, 6J7, 6V6GT)

T

CIL RECTIFIERS | AXD

EX GOVERNMENT
| Ka/es, 5/3 K3/40, 7/8; K345, 8/23 SURPLUS CONTROLS
KJ,SO 8/8; Ks8/6u, 8,8; Ku/100, 14’3 "I‘hls popular range is suitable for o'
Television constructors, ete. K
B.3.R. MONARCH AUTOMATIC RECORD CHANGER | “l}fﬂﬁg fggl{gl’gg#ﬂf ajg|your costs down wheu building e
These units wiil autochange on all three spoeds, Tin., Liin, and 12in® ! . Input 2 volt 8.0 anp. 7/9! " Argus "ot ** dimplex ™ receiverr.
They play MEXED Tin.. I0in. and 12 in. records, - Input 4 volt 1 5/- l:y‘pat;l‘:bl;(‘;;)o?l\r%o‘}u lxgog,(‘,l"l‘('l":"
They have separate sapphires for L.P ol 7$ r.p-ni., which are moved L }:::::": é i'gll' 25 Kv(‘l- H ]'\'n, 200 K Q, 10K Q. 2 :
jnto positlon by a simipie switch. c. 1nput 6 5. meg. 0, 3 raeg. 2,1 meg. (2. 2 meg.
Minimum basebourd size requiral 14in. 3 12%in.. »ith height above ;. Input 6.3 [ laﬂ K!’ double type. All 1.2 c.uh
5iiu.. and height below basebuard 21iu. \ Lulk purchase embles us to . Input 6.3 volt 3. (l am| 9/-
uiter these BRAND NLW UNITS &t !h|~ exceptional price. These - Input 12 volt .75 amp. e LOUDSPEAKER UNITS
M. ill\erMna llmuPF l(a" 3'd. eu. k. & A. 10in, unit . e

25,
hghtw clg'n
1

100 PE, 50, 3id.ea.| Plessey  6lin.
50 PP, 109, 3d. ea.| unit ) 8
300 PF, 109, 81d. ea. | Rula Giin. standsnd (vpe 17 8 o
$PY. 19,314, ea. \Lov{mlm Giin, with frans-
S50 PF. 10v, 31d.ea.’ former v 18- en.
93 PI, 209, 31d, ea. | I:—u\ox 8lin, waler type ... 20« we,
cer Mics, 1,000 PV, 102, 81d. en. | Plessey  &in. hghl“c-ght
ubular Condlenser, .5 mil., 500 v, 8d, ea.| ~umit 178 e

Mains encrzised gin.

l M R 5 Yaxley Switch, 1 pole, 8 way, 14i e \“‘ o1
“pl)u“c e 21 cal
RIUS eta ectifier, 2 Arrow Taggle Slotted Dully = a. | Maius cuengised Giin. “““» -
waveband Receiver. || siugle screened Cable d Rﬁl'm . - i; ge:\.
«Rola o1, © B " cu.
Complete in every de- TRAIN SDT RESISTORS Goodmins 186 es
tall' ‘5/|0/ Post 2/6' Variable TResistors, Mounted d"f::t‘ e Ill,M\\L‘Igllt 37.6wa
Circuit Diagram De- |!| in metal case with onofl gwitell J Gt
. - 4 noQ, 8/6 ex., post bi-. l
tailed Drawings and full |
List of Components, 1/- |
each. ! LOUDSPEAKER CABINETS
This  attractive walnut  flnished
cabinet iz available for Blin. ur Hing
3 speaker units, Metal s weaker fret,
MAINS TRANSFORMERS 3-WAY MOUNTING TYPE complete With Liuck and rubber 1cet.
MT1 . 8}in. type :
Primary @ . Meagures Hiin. v &lin. x Jlin. at
*e(nntlmu‘ﬂ I TAN 38 . OB AL buse. DPrice 18:8 each. h
E . - 4 amap. 0-u v. 2 amp. Both N '
soth tapped at 4 Ve 17 8 cu. tepped Wt 4 ¥ ...1718 ea. g&“- type :"
easu 0tin. x 104in. x Bin. at
WHEN ORDERING PLEASE QUOTE “ DEPT. P.W.” || tue. brice 206 cach. "

HLPHR RA

DI0O SUPPLY CO.

RS, VICTORIA mu.ﬁ.RE LEEDS 1.

5/6 vmcss CHAMBE

WWW americanrad
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TAPES

PRE-RECORDED
tapes up to 1.200ft.

will
and takes all

idelit”

of the Recorder
and the Quality

TRUVOX TAPE DECK
MODEL Mk. '11/TR7u

This is Truvox's new
“small " design being

-only 14in. x 13in. The

whole instrument is built
to close _engineering
limits resulting in the
minimum of ** wow '’ and
* flutter ' values. It

play the NEW
standard

Tape.
makes of tapes.

S§COTSBOY MAGNETIC RECORDING TAPE
Supplied complete with a 1,200ft. reel of Scotsboy
In addition, the Recorder will take all standard

11HOME coN"s*r;}ucrons T
- be the 0"
ymﬂ;?;;/%eco?;eé S méfio

!1YIT ONLY NEEDS CONNECTING UP!!!

This 2-speed Twin Track Recorder
absolute Fidelity Recordings, and
formance at least equal to Recorders marketed at a far higher price. The actual assembly
is simple, and only involves a few connections.
Amplifier are supplicd tested and ready for use, and all that is required to
complete the Recorder is to connect the two together (a connection chart is supplied for
this purpose) and secure them by the screws ;l)rovidéd into the Attache Case. The {tems
illustrated and described below form the comp)

(P01 001 00 0000 10100000100000000100000 0000000 000ps0ssmsssrrsm

SEND S.A.E. FOR DESCRIPTIVE LEAFLET \

ticular to CORR
TRUVOX DECK. It is supplied
complete with a  matched
Elliptical 3 ohm P.M. Speaker,
it incorporates an efficient Tone
Control arrangement and has a
Magic Eyc  Level Indicator
(Operative on Record). It can
also be used as a general purpose
Amplifier for high quality repro-
duction of gramophone records
direct from a Gram Unit.
MODEL mIC33/1
ACOS CRYSTAL MICROPHONE
A highly sensitive Mike which accurately
matches the inPut arrangement of the
Amplifier,

although supplied at a Genuinely Low Piice, provides

in addition to being completely dependable has a per-

ete equipment.

5 3 MOD?L TRF
3 INCLUDING PRICE DETAILS & H.P. TERMS } aris 2mplifier has been

SOOI I LIPS I L0000 0000050 000007 I PP P st bt

" meet the requirements of
1 enthusiasts for fidelity reproduction, and in par-
ECTLY operate the above

The Truvox Tape Deck

QUALITY AMPLIFIEh
been

’l’(”c-"";l”b’;:l’l’l;;)’lie’d camalete ;
and ready for use for £43.)
H.P. Terms available. §

IO LIS LI s I I S st r s

rorresrry

a spare 1,200ft. reel of tape.

PORTABLE ATTACHE CASE
This, as may be judged from the illu
compact and attractively finished case,
rexine and baving an ivory coloured speaker escutcheon.
concealed pockets to accommodate the Microphone, Main

stration above, is a ncat,
being covered with maroon
It contains
s Lead and

Tel.:

STERN RADIO L.

109- & 115, FLEET STREET, E.C.4
CENTRAL 5812-3-4.

) H

UNIT
82A
Unit  contains  VCRS517
Cathode Ray 6in. tube,
complete with Mu-metal
screen, 3 EF50, 4 SP6l,
and 1 5U4G valves, 9 wire-
wound volume_ controls
and quantity of resistors
and condensers. Suitable
either for -basis of tele-
viston (full picture guaran-
teed) or Oscilloscope.
Offered BRAND NEW (less
relay) in original packing
cases at 87/6. Plus 7/6 carr,
‘' Radio-Constructor”
’scope circuit included.

INDICATOR
TYPE

(R

ENRY’S

ADIO LTD.)

‘‘RF 26"’ F.M. CONVERTER UNIT 83/100 Mc/s |

This well-known RF26 Unit
is now adaptable for F.M.
reception wusing 2 ILF.
stages and separate local
Osclllator and tuned by a
Mulrhead graduated Ver-
COMPONENTS OFFERED
New RF26 UNIT WITH
THREE VALVES —
VRI137, EF54, EF54.
Chassis stamped out for
easy conversion £1.15.0

nier drive. Can be con-
verted at low cost of 92/8.
Send 1/6 for 8-page Descrip-
tive booklet containing full
wiring instructions, cir-
cuits and lavout diagrams.

TO COMPLETE F.M. UNIT

INSTRUCTION BOOK
with technical circuit
and complete layout 1/6

SPECIAL OFFER OF ALL
ABOVE ITEMS, IN-
CLUDING RF26 and book

THIRHRIITHNTIISI i

CRYSTAL MICROPILONE

Ideal for tape recording and
amplifiers. No matching trans-
former required,

We are able to offer the
above ' 38°'' sets complete
with 5 valves, 4 VP23 -and
ATP4, Throat Microphone,
Junction Box and Whip
Aerial, all in -good con-
dition. All sets air tested
and guaranteed. 59/8.
carr. 5/~  (Suitable new
batteries and leads, £1.2.6
set.)

£8.5.0 (postage 3/-)
. COMPLETE SET OF ALL CHARGE OR  ALIGN-
- N COMPONENTS FOR MENT WHEN COM-
AN/APA-1 CATHODE CONVERSION, including PLETED .. 8
RAY INDICATOR 2-6BA6 and EB91, tuning COMPLETE SET as above
AMPLIFIER UNIT. gosrglenser.qI.F.’I‘.‘s1 and ang de%lves—lzlsiglrbeg
Complete. ¢ rising 3BP1 . _coils, resistors and ready for use £8.10.
C.ﬁ’?‘.?%ﬁsglngggs!.,gl-m{s, and fixed condensers, N.B.—VOLTAGE RE-
1-6G6, 1-2X2, 1-6X5, valves. plugs, wire and tag QUIRED 250v. 50 maA.
Brand new, £4.19.6 plus strips ... — £4.12.6 and 8.3v. 2 amps,
carriage 7/6, All items sold separately.
VALVES — VALVES — VALVES
WALKIE-TALKIE WE HAVE OVER 50,000 AMERICAN AND ENGLISI
SETS TYPE 38 VALVES IN STOCK AT VERY LOW PR SEND
} 3d. FOR 28-PAGE ILLUSTRATED (. ALOGUE.

CATIIODE RAY ')l‘UlH‘JS
N

(Brand New

VCRI7 (slight cut-off) 15/~
VCR97 guaranteed

full T V Picture ... 40/-
VCRS17C, guaranteed

full T/V Picture .. 85/-
VCRI39A, guaranteed

T/V Picture ... ... 85/~
3BP1, guaranteed full

TiV Picture ... .. 30/~
Carr. & Packing on all
tubes, 2/-.

U.S. A, INDICATOR
UNIT Type BC929A
These Units are in abso-
lutely new condition. In
black crackle cabinet 14}in.
x 9in. x 89in. Complete with
3BP1 C/R Tube, Shield
and Holder, 2-6SN7GT
2-6H6GT : 1-6X5GT ; 1-2X2;
1-6G6, ~ V/controls, con-
densers, ete, Ideal for
jscogf. 65/-. Carr. & pack-

ing 5/-.

SPECIAL REDUCTION
1A7GT, 5GT

. IN:
1H5GT, 1ASGT
(1CSGT or 1Q5GT)40/- Set,
10 EF50 (Ex-Brand
New Units) 5/~

each ..-45/-
6K8G, 8K7G, 8QTG,
524G, 6V6G  ...37/6
1IR5, 185, 1T4, 1S4
or (354 or 3V4) ...27/6
TP25, HL23/DD,
VP23, PEN25 (or .
QP25

5) ... 85/~
GK8G, 6K7G, 6Q7G,
25A6G. 25Z5 (or
2576G) ...
12K8GT, 12K7GT,
12Q7GT, 35Z4GT.
35L6GT (or
S50L6GT) ... ..37/G
128ATGT, 128K7GT.
12SQ7GT, 35Z4GT.
35L6GT (or
S0LEGT) ... ..37/6 ..

/i
/

PACKARD BELL
AMPLIFIER
Brand new complete with
28D7 and 6SL7GT and
instruction book  12/8.

" 5. HARROW ROAD.

PADDINGTON, LONCON Ww.2.

www americanradiohistorv com
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wrve SPARE Uiwe 2 CASH,/

63," .. FOR THIS MULTI-PURPOSE
ONLY AMPLIFIER KIT!

PLUS 2/- FOR The CHEAPEST 3-Valve Amplifier on the market—can be buitt in
Postage & Packing 2.3 hours WITHOUT previous radio experience ! High Gain,

Negative Feedback and Ready-drilled Chassis which is not ** live.”
\EIGSRTNEOC:E\?&$ Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms,
AND PARTS Officelntercom Sets, etc. An ABSOLUTE BARGAIN at this price—
LIST 6d. (Post Free.) get YOUR order in NOW to avoid disappointment B .
[ ] o * o o o [ ] o o o o o [ ] [ ] [ ] o o o o o L ] [

PROFESSIONAL 3 VALVE MAINS SET IN

SUPERB CABINET FOR ONLY . .
A straight T.R.F. A.C. or A.C./D.C. Mains Set—requircs no radio
knowledge to asszmble. Easy to read Diagram takes you step by

step. Only tools needed are pliers, Screwdriver and Soldering Iron.

ALL parts in stock NOW. Can be supplied in walnut as illustrated or

ivory or brown bakelite. Order AT ONCE stating which type of set PLUS 2/6 FOR
is required, A.C. or A.C./D.C. Mains—these are the sets to SHOW to Postage & Packing
FRIENDS ! Wiring Diagram and Parts List, |/-, Post FREE.

SATISFACTION OR CASH REFUNDED'! ek
WRITE NOW TO B'HAM’'S LARGEST WALK-AROUND RADIO STORES:

NORMAN H FI ELD MAIL 6RDERS :97, STRATFORD RD., BIRMINGHATM".
° CALLERS: 68, HURST STREET, BIRMINGHAM, 5. Midelisw

Great Britain's Valve Mail-Order House

ACG/Pen 'KL35 11/-'TF41 10 - VR32. DEMOBBED
8/6 KTl 12/6 UUT 10- EL32 0/8 VALVES
ACSPS ) o|KTI2 101, VP2 06 (o, 100 g eeuivalents of Britisni p | F C O
IRE ¢ V! e S
ATRE BI6|mrorss 6 :,f;:}m 10'3 V1907 5- and American Service and,
ARP4 5/6|KTW°2 8.8, o 20 VUL120A Cross Reference of COmMmMEer-l ay _ ip - one
KTw73 VRIS ! 86 cial Types with an AppendiX’ pag4io - meter
ARP5  8/- 103 SG215 86 w17 3 of B.V.A. Lquivalents and| A c/p Cc. Tests
ARPIZ /- / VR19 L0/ Comprehensive Price  List.! eveiything 1
e o KTWH g bM2 76 W76 1013 Yo have sthl Some Valyes left| srervthing 1n
- KTZ4l ‘VR‘}" wWiT 10/- at very old Budget Rates|.plete  with
D63 8/ 8l QPOf ‘6 WBIM 9/- (33t°3) which arc actually sold prods.
DD4l 98 11/61QP21 - 86 RBIM 9 at the old price. (1951 rate.
L {KTZ63 8.6 VR, XH(l.5) 8/-
DHIS 10711137 106 MIL 9.- XPL5) 8. . o e e
DL2  B8/6 S Ry o0 " R.THL GERMANIUM CRYS- T
prey 10Nt 86 gy g 22 1008 TAi, DIODE. Complete with ™ Q- MAX Chassis
DL74 10/- NRI3 120 ipoy h")‘l 10‘6‘ B_luepx;lnt. and operating in- Cutters with Keys
DT 11/6| D4 8- B3t 56 03 101- structions, 2/-. Post free. Thlekcaésiesc e
oI ATE] 2)3229 192/- }\:’irg(j:)u 7.6 3‘27’214“ 119'6 REDUCED 7 g‘lll‘("megs nojes (1}{
e S A s O ey .l g-ox1 10-7/6 Fiowsi: T/6 sheet mefal. The
ECCs Pend6 108 PR32 59 ao0s PIES] 3/- 7B8  10/- | Pre-heated Electric Soldering otten C(’J‘S‘it'sdlor
128 Pen220 965, q00 98 s0vg gf- 7CT /- 1Irons. 24 v. 36 Watts. Press @ three parts e,
5 0Z1 6' 2 h d
CCL8o Penl340 5",R;’§ e “1TIA 2/-17V7 10, |button switch fitted. Corrosion-| - aTgunc {;r! an
1216 10'¢ EF35N 76 014 3-|ggs  g1/-|10D1 5 |free Bit. Speciallv designedi ;o 0% SUTNL b f‘c‘)‘:erlmﬁ'e‘ B
ECOl 12-{pen DD YR 1H6  3-les1  B6/11D5 117 {for fine worl. Limited quantity. | Gt SHIP0 VIoRe 180 15
EF22 9/6 2520 106 \’th N 86 14 5 -1955 62’8 }gzs.‘ 9.- :Aﬁ 5 1;’* - }ﬁ‘l'il I:ié\. zlmd 1lin.. 18 - éach:
. 5 N5 .6 956 o NEW Electric Soldering Iron.! 1i#in. and 1}in., 18'- each; 1iin.,
E; 32 1;‘,g=f§£DDn‘_ sSpil 49 ;fx;‘*’ 66 050 571587 15/ |with NEON indicator in the| 19/9: 2 3.02in., 31/8; 2}in.. 869"
5132 / ‘PX230 G TG i 10 - 1778 %-|14BS  10/- ‘Handle. NEW. 25 Watts 200 | lin. square. 24 3. Post 1-.
EL33 11’-| o T P4l 59 2A6 2| 1999A  7/-| 2 17:6 (220 v. 230,250 v. 4 ozs, 9iin. long. ., g i)
EL5 7/ QFRB, oo VRT3 a7 8- 1B9A AL2041 oo |Oft. cahle. 12 months'guarantee. @ TG CRY 816 Haenetied
HEA 10 g 196 46637 11-EF 17,646 106 Complete 19/3 rost 1- Ing, Octal Base.
HI13 9'6‘sp41 ~ VROl SAGT 15 -|HL1320 5'-|58 . 10| _ . - BARGAIN 296
6lo §AKS 10'-|MSPen 5/-181,6Z4 96 . R N I Carr. and Crate, 4/6. !
HL23 7'6,8P43 10 - ey 10l 3|sesa 10 | A-CDCL NEON FE TER | =
HL41 8/-]5130 s e 1;;’(; PaIs 211901 10" | rpis mow model db epeclally 7
HAIDD  [CV45 83 59 o -8\ pMizM 5'-|ECC34 3 - \desizned for one-pole tests on
10,6 TH2321 VEI25 GES  1l-igpg~  5g|H63  3'- |mains incorporating a highly
HL133DD | 108 pispenn P32 8-igpyy 5|30 10~ |sensitive neon tubc—strikinz
el Eh 1?,6 105 ?,D; lé'-g'spm 2|00 187 |VAnll;)ag§uitl.g%1%00fo¥. iican
HL1320 9/6| U2t 12- VRIZS 56 F VP13C 7i-1go5 20 - |polarity on D.C. current. wheh‘
ULDDmf? U22 116 VRIZT 66‘12\1_ %- VP23 3/-{g13  75- miflgxm&'f of the lower electrode TR
- TR1n 128175 iy | W ndicate the negative pole.’ SERVICE SIIEETS
RT3 10.’6127’174 10 - ‘Rl"on 6 4l 2- 2;{% 12/;/? Iﬂg;"g ig_ Post 6d. Limited quuntity. '11;he oirl\ebllr'o;x recéulre enclosed
Continucd here w. UN.\ Types next month 11! Post 9d. Half Price G/- Usual 11°3. ofaovl‘:r %eset éxhg‘cg.zenlg/sﬁs.mced
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Bring your equipment up to date with

~EHEO-5+ REPLACEMENT PICK-UP HEADS

If you already own a fine radiogram or record-player you riow
have the opportunity of rejuvenating it — of bringing it right up
to date for a quite modest sum. Acos Hi-g crystal pick-ups are
now available in a range of specially designed * plug-in”’ models
1o suit most famous makes of record reproducing equipment,

MODEL

HGP 37-1
Collaro

These Acos “Hi-g” pick-ups, you will find, represent a truly
phenomenal advance in ‘pick-up design--with regard to both
reproduction and tracking characieristics (so jmportant with
many of the new microgroove recordings). Ask your Dealer!

A Hi-g pick-up head incorporating the HGP 37- turnover
cartridge with cantilever sapphire styli. Designed for both
standard and microgroove records. Will fit Collaro units
RC 532 ; AC 534; AC3/534;: 3RC 532 and the Studio
pick-up. Available in cream or walnut.

1
Ask for Data Sheet No. 4800,

HGP 37-1
Garrard

. A Hi-g pick-up head incorporating the HGP 37-1 turnover

cartridge with cantilever sapphire styli. Designed for both
standard and microgroove records. Will fit Garrard units
RC75M ; RC8OM ; RC90; RC Il ; Model TA

Ask for Data Sheet No. 4800

HGP 39-1

Hi-g pick-up heads incorporating cantilever sapphire styli.
Separate heads for standard and microgrove records. Will fit
the Acos GP 20 pick-up arm and the Garrard C type adaptor.
Used on the following units: RC 72A; RC 75A; RC 80; and
the Model M unit. Can be used on any units which at present
use the GP 19 heads.

Ask for Data Sheet No. 4400.

HGP 35-1

Separate plug-in type Hi-g heads for standard and microgroove
records ; fitted with cantilever sapphire styli. The crystal unit
is identical to that of the HGP 39-1 above. Can be used on
Garrard units RC 75M; RC 80M; RC 90; RC I}l ; and the
TA player.

Ask for Data Sheet No. 4000

RGP 41-1

Separate Hi-g plug-in type heads for standard and microgroove
records incorporating the crystal unit as used in the HGP 39
pick-up head. Will fit Collaro units RC 532; AC 534; AC3I'
534; 3RC 532. Available in cream or walnut,

Ask for Data Sheet No. 4500.

RGP 45

Separate Hi-g pick-up heads for either standard or micro-
groove records. The crystal unit is identical to that used in

the HGP 39-1 head. Will fit Garrard units RC 80; RC 72A;

RC 75A ; and the Model M player. Can be used on any unit

which at present uses the Garrard C adaptor with GP 19
heads.

Ask for Data Sheet No. 4600

PRICE 32/6 (Plus 10/5 P.T.)

for all types except HGP 39 models which are We shall be at
32/~ (Plus 10/3 P.T.) THE

.o . always well ahead

Radio Show
STAND No. 201

ACOS devices are protected by patents, patent applications and registered designs :n Great Britau: and «droad.

COSMOCORD LTD. ENFIELD MIDDLESEX. @ Tel:—Enfield 4022
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BY THE EDITOR

«The Practical Householder”

OUR NEW MONTHLY MAGAZINE

HE first issue of the latest addition to our -

Practical Group of Journals—The

Practical Houscholder—will be published
on September 8th. As its name implies, it
will deal with every practical aspect of the
home and its equipment. - It wiil co-ordinate the
“ do-it-yourself 7 movement which is now
sweeping this country. This new and important
journal will tell its readers how to wallpaper
a room, tile a roof, lay linoleum, do painting,
graining and decorating, repair the lawn mower,
the sewing machinc, the refrigerator, the vacuum
cleaner ; how to install and maintain electrical
apparatus, how to build a shed, do household.
plumbing, re-upholster the suite, make furniture
and other items of household equipment, how
to do carpentry and metalwork, build green-
houses, sheds and garden equipment, how to
re-enamel the bath, repair clocks, make jewellery,
do brickwork, how to glaze windows, make
pelmets, how to install and maintain a-hot-water
system—to mention but a few of the practical
topics with which it will deal issue by issue. It
will deal with the legal formalities of buying,
renting or leasing a housc. It will tell you how
to build your own house, how to make toys
for the children, how to do plastering, it will
regularly review the latest tools and accessories,
which a large and growing industry is now
producing for those who prefer to do the job
themselves. This national interest in practical
work has not been brought about entirely by
the high cost of material and labour. 1t is due
to the practical training in the various crafts
which people received during the war and
which they put to good effect when, owing to
shortage of labour and materials, they were
compelled to do for themselves jobs for which
they formerly engaged outside labour.

The Practical- Houscholder advisory scrvice
will freely answer readers’ questions on every
practical household topic. [n these days of
paper  econonty  publishers are  compelled  to
print only those copies which newsagents order.
Very few are supplied for chance sales. Pub-
lishers can only assess how many copies to
print by totalling orders received from news-
agents, and that is why it is important for
every would-be reader of this important new
monthly magazine to place an order now for its
regular delivery, in order to avoid the disap-

pointment experienced by tens of thousands of
the public who were unable to obtain the early
issues of our companion journal launched last
year — Practical Motorist and Motor C) yelist,
the sales of which_now exceed 275,000 copics
a month. Order your copy of The Practical
Householder (1s. 0d. every month) now.

THE RADIO SHOW

THIS issue is on sale before the opening: of

the Radio Show (August 24th to September
3rd). We issue a cordial invitation to every
reader to visit us at our Stand No. 107 on the
ground floor, where a staff will be in attendance
to answer technical queries. We shall exhibit
a full range of our technical books on radio,
television, electronics and engineering, as well
as our group of practical journals.

FREQUENCY MODULA TION

E have been experimenting in our laboratory
with F.M. units and we shall soon be
publishing the results of those experiments. At
present frequency modulation covers a very
restricted area in this country and complete
coverage will not be achieved until 1956 at least.
PRINTED CIRCUITS
E have received somé correspondence
asking when we are going to produce a
design incorporating a printed circuit—that is to
say, a circuit the wiring of which is ** printed ™
on to an insulated base so that the constructor
merely has to bolt the components down and
tune in. The matter, however, is not quite so
simple as that. Most components available for
home constructors are designed for mounting
on a metallic chassis or baseboard. With printed
circuits, special components need to be produced.

« THE BEGINNER’S GUIDE TO RADIO”

EADERS will remember the series of
articles entitled * The Beginner's Guide to
Radio ™ which ran in this journal for over two
years. There has been a steady demand cver
since for the issues containing these articles, but
all back issues are entirely out of print. We have,
therefore, reprinted the series in book form and
copies will be available at the end of this month.
Copies cost 7s. 6d., or by post 7s. 10d. Those
readers requiring copies of this limited edition
should order them without delay.—F. I. C.
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Network for Egyptian Police
MARCONI’S WIRELESS

TELEGRAPH CO., LTD.,,
are to supply a large quantity
of radio equipment to the Egyptian
Police authorities.  The contract
includes the supply of 221 V.H.F.
mobile stations, 132 fixed-station
transmitters and 139 fixed-station
receivers. Also, an inter-city H.F.
systcm has been planned involving
the supply of twenty-four 500 watt
transmitters together with associa-
ted H.F. receivers and receiving
terminal equipments.

Gough Island Expedition
MR. P.J. MULLOCK, G3HPM,
of Cambridge University
Wireless Society, has been granted
a licence to operate an amateur
station when he leaves with the
Gough Island Scientific Research
Expedition.

Mr. J. B. Heaney will be in charge
of the expedition. Gough Island
is situated 260 miles south-east of_
Tristran da Cunha in the South
Atlantic.

Broadcast Receiving Licences
THE following statement shows
the approximate number of
broadcast receiving licences in
force at the end of May, 1955.
The grand total of sound and
television licences was 14,000,795.
Region Number

London Postal ... 1,449,496
Home Counties 1,401,557
Midland 1,128,941
North Eastern ... 1,496,786
North Western... 1,150,679
South Western ... 937,341
Wales and Border Counties ... 584,061
Total England and Wales 8.148,861
Scotland 1,008,816
Northern Ireland a0 219,201

Grand Totals 9,376,878

R.C.E.E.A. Publicity Committee

A PUBLICITY committee has

been formed for the Radio
Communication and Electronic
Engineering  Association. The
members are as follows : C. H. T.
Johnson (Decca Radar, Ltd.);
R. P. Raikes (Marconi’s Wireless
Telegraph Co., Ltd.); J. Read
(Standard - Telephones & Cables,
Ltd.); V. M. Roberts (British
Thomson-Houston - Co., Ltd.);
E. E. Walker (Metropolitan Vickers
Elec. Co., Ltd.); and W. M. York
(E. K. Cole, Ltd.). The Chairman
is Mr. Roberts.

By " QUESTCOR”

Dance Music

ON Tuesday, Thursday and
Saturday nights during the
summer the BBC- Light Pro-

gramme will broadcast three new
serics of dancing sessions to the
music of some of Britain’s top
bands. The Tuesday and Thurs-
day programmes will come from
the studio, with dancing by an
invited audience, and on Saturdays
listeners will be taken over to
ballrooms at holiday resorts.

B.R.S. Two-way Radio
WE understand that British Road
Services are using two-way
radio experimentally in the London
area. As a result of tests in the
Leicester and Liverpool arcas it
was found that a faster service was
obtained for customers, and the
control station which has been
installed at Stratford will enable
all vans to be controlled—other
London depots being linked with
control by land line.

Ekco Acquire Control of Dynatron
IT is announced that E. K. Cole,

Ltd., have acquired a con-
trolling interest in Dynatron Radio,
Ltd. It is stated that there will be
no change in management or policy.

Transistorised Car Radio
’I‘HE Philco company of America
are proposing to introduce
this autumn a fully transistorised
car radio. It is stated that it will
have no valves, vibrator or power
transformer, will be about 20
per cent. smaller than conventional
units and will withstand greater
shocks and vibration. The total
consumption will be between 200
and 300 mA.

Electronic Fire Detector
’I‘HE well-known Pyrene com-
pany ‘are introducing an
electronic fire detector containing
a radioactive material which ionises
the surrounding air, and has a dual
chamber with common electrode.
The circuit provides an equal
voltage drop across each chamber,
but smoke or gases from a fire
entering the chamber result in
unbalance and an alarm Bell rings.

www americanradiohistorv com

Youth Broadcasts Extended

WHEN the Younger Gencra-

tion programmes return (9
the Light Programme in September
they will be on the air every day
of the week instead of only on four
days-as hitherto.

** Parade "—the radio con-
spectus of under-twenties’ activi-
ties, interests, jobs and problems
—will be broadcast twice a weck.
* Review ™ will also be heard on
two evenings a wcek, one evening
being devoted to current films and
the other to books and a compe-
tition. A new series will be *"Music
Club,” which will go out on Tues-
days.  All these will be quarter-
hour programmes. i

** Question Time,” which usually
comes from clubs, youth hostels, or
other places where young pcople
congregate, will be heard on Sun-
day afternoons, while °* Family
Circle "—a digest of the weck’s
programmes—will continuc to be
broadcast on Saturday mornings.
These two series will run for half
an hour.

Further details of the Younger
Generation programmes, which
are broadcast for and largely
by under-twenties, will be given
ncarer the time.

R.E.C.MLF. at Copenhagen
’I‘HE Radio Component Manu-
facturers’ Association has
taken a large stand at the British
Exhibition to be held in Copen-
hagen from September 29th to
October 16th. This is intended as
a prestige show for the British radio
and electronic component industry.
The products of between 20 and 30
prominent firms will be seen and it
will be the largest display in the
exhibition representative of the
radio and electronics industry.

Hivac Move

HlVAC LTD., makers of the
well-known Hivac valves,

have moved their registered and

head offices from Harrow to their

factory at Stonefield Way, Victoria

Road, South Ruislip, Middlesex.

BBC V.H.F. Sound Broadcasting
Station in West Wales ’
THE BBC announces that it

has placed a contract for
building work at the Blaen Plwy,
Cardiganshire, Television angd
V.H.F. Sound Broadcasting Station
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with E.T. Davies and Son, Felindre

Mills, Aberarth, Aberayron,
Cardiganshire.

The contract covers the con-
struction of, the transmitting
station building, installation of
water supply and drainage,
together with the provision of
access and service roads and
fencing.

Work is starting almost immedi-
ately and it is hoped to bring
the station into service towards
the end of 1956. 1t will serve the
coastal areas around Cardigan
Bay.

Provisional Figures of United

Kingdom Trade in June

HE value of recorded exports

in June was £!57 million.
“This was £90 million, or over one-
third, below the April/May average.
The fall brought the average
monthly rate for the second
quarter to 12 per cent. below the
first quarter.

Recorded imports in June were
£293.9 million, only 3 per cent.
below the April/May average.
The average monthly rate for the
second quarter as.a whole was 10
per cent. below the first quarter.
Total imports in the first half of
1955 were, nevertheless, 14 per
cent. higher than in the first haif
of 1954,

With rc-exports amounting to
£8.1 million, the excess of imports,
valued c.i.f., over ecxports and
re-cxports, valued f.0.b., was £128.8
million in June, compared with an
average of £47.9 million a month
in April/May and £77.1 million a
month 1n the first quarter.

The extent to which the railway
and dock strikes affected imports
and cxports cannot be assessed.
The figures for the next few months
will continue to be affected by the
strikes as was the case after the
October dock strike.

Mr. J. A. Smale

MR. J. A. SMALE, Engineer-in-
Chief of Cable and Wireless

Ltd., has been appointed by the

Government of Cyprus to be first

chairtnan of the new Cyprus Inland

Telecommunications Authority.

The appointment is a part-time
one, and Mr. Smale will continuc
to serve Cable and Wireless Ltd.
in his present post, visiting Cynrus
as necessary.

The new Authority was set up
to administer and operate Cyprus's
inland telephone and telegraph
systems. It took over from Cable
and Wireless Ltd. on January Ist.
Most of the company’s staff in

Cyprus hitherto engaged on the
work will be transferred to the
Authority. Cable and Wireless
Ltd. continue to be responsible
for the island's external telecom-
munications.

Ministry of Supply Appointment
THE Ministry of Supply announce

that Dr. R. Cockburn, C.B..
0.B.E., has been appointed Deputy
Controller of Electronics in succes-
sion to Rear-Admiral G. Burghard,
C.B., D.S.O. (retired), whose tour
of duty has expired.

Dr. Cockburn, who is 44 years
of age, has been Principal Director
of Scientific Research, Guided
Weapons and Electronics, since
March Ist, 1954, Before that he
was Scientific Adviser to the Air
Ministry.

Regentone Man Becomes
AM.LEM.
MR. HENRY O. THOMAS,
Sales Manager of Regen-
tonec Radio and Television Ltd.,
has been admitted to the Institute

demonstration, but no date of
closure has been announced. The
museum is open from 10 till 6 on
weekdays and from 2.30 to 6 on
Sundays, and admission is free.

Continental U.H.F. Link
\ HAT is believed to be the first
U.H.F. time-charging system
to link two continents was recently
opencd for the Compania Tele-
fonica Nacional de Espaiia. In-
stalled by Standard Telephones
and Cables. this link handles
telephone traffic between Europe
and North Africa, one link being
at Algeciras on the Spanish Atlantic
Coast, and the other at Ceuta.

American Company to Open Here
COLLINS RADIO of America
recently formed a British sub-
sidiary to be known:-as Collins
Radio Co. of England Ltd. Thc
headquarters  will be at West
Drayton, but for the time being
the company will merely act as a
field service organisation for its
many British customers in the

Messrs. Tavlor Electrical have designed this Test Bench for the
more convenient housing of the many instruments noyw required by the

Service Engineer in

of Export Managers as an Associ-
ate Member. He is already a
member of the Sales Managers’
Association.

F.M. at Science Museum
SO that the gencral public may be
able to judge the results
obtained on the new V.H.F. F.M.
wavelength, a special demonstra-
tion has been arranged at the
Science Museum, South Kensing-
ton. At the moment it is not
proposed to make this an indefinite
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liis normal work.

communications  field. No
announcement can be made about
manutacturing in this country.

One Thousand Apprentices
HE Radio and Television
Retailers’ Association state
that there are now nearly 1,000
apprentices properly indentured
and registered under the Nationa!
Apprenticeship Schemc. This
figure has taken nearly three years
to reach. and represents an intake
of over 300 a year.
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Part

of Standard Test

inscasue™

Do

N Part 8 of this series we considered the signal
I generator as an alignment aid for superhet
broadcast receivers. Now, for the sake of
completeness, 'we will briefly consider the use of
such an instrument for aligning straight receivers.

Generally speaking, a signal generator is hardly
necessary for this function as the circuits are usually of
a simple nature ; band-pass circuits are a little more
involved, however, but these can best be aligned with
the aid of a wobbulator and oscilloscope (to be con-
sidered later in this series).

From the practical aspect, the receiver is generally
aligned first on the medium waveband, this being due
to the fact that nearly always the medium-wave
trimmers remain in circuit when the set is switched
to the long waveband.

A suitable dummy aerial is used to convey the
signal from the generator to the aerial and earth
sockets, and the appropriate trimmers adjusted for
maximum output at the high-frequency end of the
band. Padder capacitors are rarely used, final tracking
being achieved by adjusting the split vanes on the
tuning capacitors for optimum sensitivity at the
lower frequency end of the band.

‘Band-pass coils should be adjusted so that the
output falls by equal amounts when the signal
generator is detuned the same number of kilocycles
either side of the resonance point. Fig. 36(a) illus-
trates this point, where it will be seen that the
frequency difference either side of the resonance
point is the same when the output falls to half its
peak value. An incorrectly adjusted band-pass
circuit is shown by the distorted response at Fig.
36(b). Here it will be seen that the output falls
rapidly at the high-frequency side of the response
curve.

The response is best tested by detuning the signal
generator one side of resonance until the output falls
to haif that at resonance, and
the number of kilocycles noted.
The generator should then be
detuncd  the other side of
resonance until the output falls
by the same amount. If the
figures so obtained differ by
more than a few kc/s. the
trimmers should be rcadjusted
until a more even response is
achieved.

qemweeemadons

Response —»

TEST INSTR

9 of a Series of Articles

Dealing with the Practical Application

(Continued from page 490 August issue)

Equipment

together on the tuning dial.

We should mention that the same effect is liable to
occur on superhet receivers in which the band-pass
I.F. transformers are poorly aligned. For this reason
it is desirable to subject the I.F. channel to a test
similar to that outlined above during the process
of I.F. alignment.

Finding Unknown Intermediate Frequencies (28)

If no data regarding the alignment frequencies of
a commercial receivér is available, it is often possible
to obtain a good idea as to the intermediate frequency,
at least. Examination of the LF. transformer
windings, generally reveals whether a *‘ normal
orlow I.F. is used. For example, in receivers using 175
kc/s 1.F.s—this value frequently being found in old
American sets—considerably more wire is generally
used for the windings than what is now considered
** average ” for, say, 465 kc/s 1.F.s, always provided,
of course, that the trimmer capacitances are more or
less equal. When using this method of acquiring a
rough idea as to the intermediate frequency, due
consideration must be given to 1.F.s using iron-dust
tuning cores, in which the inductance is brought
up to the desired value by the effect of the cores
themselves, meaning, of course, that they use less
wire to tune a given frequency.

If it can be established that the receiver is in good
working order, even though it is way out of alignment,
the signal generator can be connected as for 1.F.
alignment. After given sufficient time to warm up
properly, the generator should be slowly tuned over
the accepted I.F. band, starting at, say, 500 kc¢/s
and going down to 100 kc/s if necessary. When a
signal is heard from the loudspeaker, the signal
generator frequency should be carefully noted, and
the search over the entire band should be continued.
(It should be noted that a fairly strong generator

Response —»
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Incorrect adjustment of the
band-pass circuits often give
rise to what is generally known
as *“ double-hump ”” tuning, that
is where a’station can be tuned
to maximurn at two points close
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Fig. 36.— Showing at (a) the response of a correctly aligned band-pass
circuit, and ai (b) a distorted response as the result of incorrect alignment.
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signal may be demanded to give a reasonable output
from the loudspeaker, particularly if the L.F.s are
.grossly misaligned ; the signal should also be
modulated.) .

If no other signal is heard, the one noted is assumed
to be the I.F., but this can be proved by adjusting the
generator to exactly half the noted frequency and
endeavouring to get the weaker harmonic to give rise
to an output signal. As final proof, the generator
should be set at double the first noted frequency. and
if no signal is heard at this setting, then the first
noted frequency can definitely be taken as the LF.

It may, of course, be several kilocycles out as the
result of the ““ range " of 1.F. provided by the trim-
mers or iron-dust tuning cores, but if the frequency
is an integer or so above or below a standard LF.,
say, 463 kcfs or 467 kc/s, then 465 ke/s should be
assumed as the exact I.F.

Aligning Portable Receivers (29)

With portable and * personal ”” receivers cmploy-
ing internal frame aerials, it is essential that R.F.
alignment be carried out with the aerials in circuit
and unloaded. This prohibits the connection of the
signal generator direct, even through a dummy
aerial, for this would load the aerial and circuits
and give rise to detuning and mismatching.

In order to avoid these undesirable effects the
gensrator signal must be radiated and picked up by
the frame aerial of the receiver in the usual way. This
can readily be arranged by connecting a small loop
aerial across the signal generator output leads and
positioning the aerial at a minimum distance of
2ft. from the receiver aerial. A disused aerial from a
portable receiver is ideal for this purpose, but if such
an item is not at hand, five or six turns of wire inter-
wound on a flat cardboard former, occupying approxi-
mately the same area as the aerial in the receiver,
makes a fine substitute.

Where accurate sensitivity figures are required of a
portable, a more accurate and ‘‘ standdrd 7 radiator
is essential. A coil for this purpose has been
developed by the Radio Manufacturers’ Association
(R.M.A.), and takes the form of a cylindrical coil,
S ¢m. in radius and 16 cm. deep, wound with 20
turns to provide an inductance in the region of 40
micro-henrys. In order to prevent magnetic circuits
on a plane normal to the axis of the coil, the whole
coil must be shielded by means of a wire cage. Con-
nection from the coil to the generator must also be
made through screened leads (see Fig. 37).

Notes on Aligning A.C./D.C. Receivers (30)

With receivers using the A.C./D.C. technique,
including certain types of ‘* battery/mains ’ receivers,
where the chassis is in direct contact with the mains

N

and, therefore, liable to be "live ™ with respect 1o
earth, particular care must be exercised during the
re-alignment operation to prevent shock to the
operator and damage to the equipment employed.

In servicing establishments it is general practice
to connect such a receiver to thé mains supply
through a 1 : 1 ratio isolating transformer. If this
method is adopted (and it is most desirable to
ensure that it is) no further precautions need be taken.

Wire mesh cylinder —— _
to shield coil
open both ends

*

Former 3 dia. x 2%
carrying 20 turns ——m
18 S WG, tinned
copper wire

Connection mace
between finish of
winding and mnner
conductor of
screened cable
Start of winding
' soldered to shie'd

\Sh/e/d soldered to

outer conductor
of screened cable
o signal  _
generator

|~ gsonite rov supoart

Fig. 37.—Details of a shielded coil for aligning
portable receivers.

Where it is necessary to risk making adjustments
to this kind of set when connected directly to the
mains supply, it must first be established that the
neutral side of the mains is connected to the receiver
chassis. This can best be done by actually measuring
the voltage between chassis and a good earth with the
receiver switched on and connected to the mains :
a small neon-bulb or neon-tester occupying the same
position as the meter also fairly sénsitively indicates
the presence of A.C. on the chassis. If the chassis is
found to be ““live ” to earth, reversing the mains
plug will nearly always put the chassis at neutral
mains potential (this is usually only a few volts
above earth). g

If it is found that the chassis is stiil “live ™ after
reversing the mains plug (this occurs on certain
receivers or in certain cases where the power is
obtained from a D.C. mains system), extreme care
must be taken to prevent touching the chassis unless
well insulated from earth—using a rubber mat to
stand on and keeping one hand in the trouser pocket
represent safety measures that are well worth while
adopting. It is, of course. utterly pointless to stand

* on a rubber mat, hold a cor-

Dumm

49"’.\3 © Receiver
Signal o4
Generator

| CE

o~
LS
O

Output peter  Tectly carthed soldering iron in

Adjust ganerator output

to give standard quadio
output on meter

Fig. 38.—An arrangement for measuring the seisitiv

receiver.,

i one hand and hold the chassis
[ - in the other hand. Therefore.
A the motto here is to keep all
e earthed objects well out of range
of a “live” receiver and the
\j—TAf—- - operator.
Wg Tn all cases where an

A.C./D.C. receiver, or one in
which the mains is connected
either directly or indirectly to
the chassis, is uscd on the mains

ity of a broadcast
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without an isolating transformer, the signal generator
output leads, including the screened conductor, must
always be isolated from the chassis by means of good
quality 0.1 uF A.C. capacitors.

Checking the Sensitivity of Broadcast Receivers (31)

For this test a signal generator and output meter are
connected to the broadcast receiver as illustrated by
Fig. 38. The signal generator must be correctly
terminated at a dummy aerial—either a standard one
or one suitable for the frequency at which the
sensitivity test is to be made (see Section 26 in Part
8 of this series).

Similarly, the output meter should be matched
correctly to the output stage of the receiver—
resistor R, shunting the output meter, is for this
purpose. We have already seen how an A.C. volt-
meter (Part 5, Section 17) can be adapted to measure
A.F. power, such an arrangement being quite suitable
for this test, though it is always best to make use of a
resistor, instead of the loudspeaker itself, for accurate
loading.

The sensitivity figure is expressed in microvolts
.and is the least input signal which, when modulated
to a depth of 30 per cent. at 400 c.p.s. and fed into
the aerial and earth sockets of a receiver, will produce
either a srandard output or an output stipulated by
the manufacturers.

Certain commercial receiver service data gives
reference to an input voltage figure which, when the
receiver is correctly aligned and working up to full
standard, will produce a stipulated audio power
across an output load resistor of a given value.
Sometimes, instead of a power figure, an A.C. voltage
figure is given which should be expected across the
primary or secondary of the output transformer.

Where no figures are quoted, the srandard output
is best employed; this is 500 milliwatts for receivers
capable of delivering a maximum of 1 watt or more
undistorted audio power into a correctly matched
resistive load, and 50 milliwatts for receivers having
less than 1 watt maximum undistorted output.

It is often a good idea to check the sensitivity at
three spot frequencies on each waveband; for
instance, at the high frequency end, in the centre
and at the low frequency end of each band. Tt will
be found that the sensitivity varies over the tuning
range of each band ; this is quite normal on domestic
receivers and should not be taken to indicate a fault—
usually, the sensitivity is maximum at the high fre-
quency end of the medium-wave band.

It is, of course, feasible by using the method outlined
above, but injecting a signal between the control
grid of the frequency changer or mixer valve and
chassis, to assess the sensitivity of the I.F. channel.
A test of this kind comes in useful for. comparing I.F.
channel circuit designs, and discovering.whether an-
alteration in circuit make-up impairs or enhances the
overall gain.

To conclude this section, we would point out that
in very high gain receivers—such as communication
types—appreciable noise is present in the audio
section when the A.F. and R.F. gain controls are
fully advanced, it being necessary, of course, to set
them to this position~ to determine the absolute
sensitivity. This noise is liable to give rise to an
indication on the output meter of its own accord.
This can be excluded from the sensitivity figure by
adjusting the signal generator output (input to the

receiver) until the difference in output with the
modulation switched on and switched off is equal to
the output required (for instance, the standard output
or that quoted in the service data).

Checking Second-channel Acceptance (32)

Essentially, superhet receivérs respond to two signal
frequencies ; one of these is, of course, the desired
5|gnal frequency, the other one, however, is a
spurious response which differs from the desired
signal frequency by twice the intermediate frequency.
This is known as the second-channel or image
(Amerncan) frequency.

The second-channel acceptance is "defined zs the
ratio of signal voltage input at the second-channel
frequency to that required at the desired signal
frequency for the same output from the receiver.

The second-channel acceptance test is carried out
by measuring the sensitivity of the receiver at the
aerial termmal (as for Sensitivity Test), and then
measuring the sensitivity with the generator set at a
frequency equal to the signal frequency plus twice
the intermediate frequency if the receiver local
oscillator frequency is higher than the signal, or
minus twice the intermediate frequency if the oscillator
frequency is lower than the signal frequency. The
figure so obtained divided by the normal sensitivity
figure gives the second-channel acceptance ratio.

(To be continued.)

German Radio Exhibition

THE German Radio, Television and Phono Exhi-

bition taking place in Diusseldorf, August 26th
to September 4th, is adding gramophone products
and accessories to radio and television industry, thus
offering a complete view on all the markets.

Radio : The total production of German radio
industry in 1954 covers a figure of 2,841,000 sets,
the total amount being about 475 million D-Marks ;
867,000 of these sets were exportéd, amounting to
30 per cent.

These figures of production and export in 1954 are
the highest ever reached in the German radio industry.
The coming year is also supposed to be good for
trade. A figure of 1.3 million sets may be counted on,
considering about 10 per cent. new sets among
approximately 13 million listeners. Export is expected
to increase up to 1 million to 1.2 million sets, especially
in neighbouring European countries, owing to the
success of good quality German sets and the lead on
the ultra-short waves. Improvements, as well as novel-
ties, in the field of individual parts and accessories
will be shown.

Gramophones :  The total production of the
German gramophone record industry amounted to
24 million records in 1954, those of 78 r.p.m. having
the largest share, namely, 18 million records. In
1956 this is expected to increase up to 30 million.
This means reaching the peak production of 1928/29.

The constant development of recording sets,
sound recorders and dictaphones, the sale of which
has largely increased, will be shown in Diisseldorf.

Without any doubt television, now largely spread
in Germany, will be the main attraction of the
exhibition. Industry is estimating the further develop-
ment in 1955 at 350,000 to 400,000 sets. Additionally,
an increase in export up to 30000 to 50,000 sets ls
expected, the figure in 1954 bemg 19,023.
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General
r l YHE receiver is housed in an attractively louvred

brown plastic cabinet ; it features all-wave

piano-key band switching, a variable tone
control and *‘ flywheel ™ tuning. Facilities for an
extension loudspeaker and a pick-up are also
incorporated.

The circuit is a four-valve, plus rectifier, superhet
capable of supplying in the region of 3 watts to the
internal 6%in. P.M. loudspeaker. Osram valves are
used throughout, the line up being X61M frequency
changer, KTW61 1.F. amplifier, DH63 signal detector
A.V.C. rectifier and A.F. amplifier, KT61 output
tetrode, and U350 H.T. rectifier.

The front end of the recciver follows conventional
practice ; the aerial and oscillator coils being selected
by multiple switch contacts which are mechanically
coupled to the piano-key band switch, the selected
coils being tuned by a two-gang variable capacitor
coupled to the tuning control, and an intermediate
frequency of 456 kc/s being developed in the anode
circuit of the frequency changer valve.

An additional piano switch, making four in all, is
coupled to the main on/off switch—switch S1 in
Fig. 4. The other three switches are for selecting
long, medium and short waves ; when a pick-up is
used the receiver is switched to short-wave where
there is less liability of broadcast breakthrough.

Fig. 4 shows the A.F. and power-pack sections of
the circuit. It will be seen that the signal in the
detector load is taken by way of the coupling capacitor
C6 to the volume control R1. The desired level of
A.F. can thus be taken from here and applied to the
control grid of V3 (DH63). The amplified A.F.
appears across the anode resistor R2 and is conveyed
to the signal grid of V4 (KT61), either through C7
and S2, or, if the switch is open, through C7, C8

and R3.
© Components R3 and C8 form a high-pass filter
which provides,a rising characteristic in the treble
vegister ; this filter is by-passed when switch S2
closes and is operated by the tone control knob.
The variable tone control is the 55K resistor, R4, in
series with C9 in the anode circuit of the output
valve ; , this provides a variable degree of treble
cut. Components R5 and C10, in the signal grid
circuit of V4, also provide tonc compensation in the
form of a rising characteristic in the bass register.

4—~THE G.EC. BC4850 SERIES
By Gordon J. King, AMIPRE

Unsmoothed H.T. from the filament of V35, is
applied to the output valve through a tap in the
primary of the output transformer. A considerable
reduction of hum disturbance results from this
mode of connection as the result of tancellation of
hum currents in the two primary sections.

Resistor R6 in conjunction with capacitors C2.
C3 and C4 provide adequate smoothing for the 204
volt H.T. line, while resistor R7 and capacitor Ct
decouple the H.T. feed to V3 anode, the frequency
changer and 1.F. stages. The 0.05 «F capacitor con-
nected in parallel with C4 reduces the possibility
of instability arising by reason of the inductive
nature of C4.

The output valve and the triode of V3 are inde-
pendently biased by RY and R8 respectively ;: the
A.V.C. diode of V3 and also the frequency changer
and I.F. valves are in receipt of a bias potential as
the result of the voltage drop across R10. Along
this bias line is also taken an A.V.C. bias for the
two controlled valves.

Servicing Notes

If excessive distortion occurs when the tone
control switch is set to the bass lift position (i.e..
when S2 closes) the trouble is nearly always caused
by poor insulation in C7. This is always accompanied
by V4 passing excessive cathode current and as a
consequence building up to a very high temperature.
The effect will also be in evidence to a lesser degree
when S2 is open, though the positive potential at
V4's control grid will then bc somewhat less owing
to the potential divider effect of resistors R3 and R11.

If there is a tendency for L.F. instability in earlier
receivers in this series, the screen grid of V4 should be
connected directly to the H.T. 204 volt line and the
screcn resistor R{2 installed between V4's anode and
the primary of the loudspeaker transformer. This
modification has been carricd out on later reccivers
in the series. '

A 8

R

Tension spring

/ 3
25 Turns round .~ \‘\\
2 -
tuning spindie —

Fig. \.—Details of the tuning drive.
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A marked. reduction in overall sensitivity is some-
times caused by R10 rising in value and reflecting the
increase in volts drop across it to the control grids
of the first two valves. This, of course, being a
negative potential, relative to chassis, reduces the
gain of the stages concerned.

Drive Cord

Details of the drive cord arrangement are shown in
Fig. 1. If replacement becomes necessary it is best
to use nylon type cord owing to its long-wearing and
non-stretching nature. Approximately 66 in. of cord
is required.

Before replacing, however, it is as well to make sure
that the pulleys and the tuning spindle are free-
running in order that full advantage may be taken
of the flywheel tuning facility. This feature, of course,
readily cnables the tuning to be spun completely across
the band by sharply twisting the tuning knob ; it
also has a stabilising effect on the tuning which is most
desirable particularly when tuning over the short-
wave band.

Only very light machine oil should be applied to
the bearings and extra special care must be taken to
avoid even a trace of oil getting on the tuning spindle
or into the slots of the pulleys where its presence
would be liable 10 provoke slipping of the tuning
drive.

During the process of replacing the drive cord an
inch length of 2mm. insulated sleeving should be
threaded on the cord so that it is
free to traverse between the points
A and B marked on Fig. 1. It is
to this sleeving that the tuning

Tuning

of 13.5 volts A.C. across capacitor C12 (Fig. 4);
this ‘holds good, however, only if a high-resistance
A.C. voltmeter is used ; a low-resistance meter will,
of course, present an excessive load to the output
stage and thus give rise to a correspondingly low
voltage reading.

A much less sensitive A.C. voltmeter could be used
as an output indicator quite accurately by connecting
it across a 3 ohm resistor, which is used in place of the
loudspeaker. A reading of 0.4 volt A.C. would then
approximate 50 mW.,

After setting up the receiver as descrlbed trimmers
T12 and TII (Fig. 3), should be adjusted, in this
order, for maximum output.

The generator output, still through the 0.1 uF
capacitor, should be connected to the top cap (signal
grid) of the X61M valve without removing the top-
cap connection from the receiver., Trimmers T10 and
T9 (Fig. 3), should then be adjusted, in this order, for
maximum output. This concludes the I.F. alignment.

Short-wave Alignment

For alignment of the short-wave band an 18 Mc/s
modulated signal from the generator should be applied
between the receiver aerial and earth sockets through
a short-wave or all-wave dummy aerial and the
receiver tuned to 16.7 metres (short-wave).

The oscillator trimmer T4 and the aerial trimmer
Tt (Fig. 3), should be adjusted, in this order, for

Oon~-0OfF
&F Volume

Wavec

pointer should be clamped in order
to avoid cutting the drive cord. I

“~Tone Control

The pointer should be finally
clamped, not roo tight, so that it
coincides with the two dots marked
on the low-frequency end of the
scale when the tuning gang is fully
closed.

Alignment Procedure

For alignment of the I.F. trans-
formers a 456 kc/s modulated signal
from a signal generator should be

@ oo
G =] @ @ (I

@

Mains
Trans

applied through an 0.1 »F capacitor
to the top cap (signal grid) of the
KTWw61l valve. The top cap con-
nection to the receiver should be left
in position, and the * earthy ” side
of the generator output should be

On—0ff Wayechange
N

connected to chassis. The tuning
gang- should bc adjusted to the

Llm)s LY

fully closed position and the receiver
switched to long-wave.

In order to.eliminate alignment
crror as thc result of the A.V.C.
action it is essential to limit the
audio output to a maximum of
50 mW : this limit must be imposed
during the whole of the alignment
process by progressively reducing
the output voltage from the signal
generator as the tuned circuits are

Mains
Trans

D) ra(e] LR
f s e] Oscv//ator Coils Lelr2
: 76[&] I [e]7s

©

Aerisl Coils

W o7

Fly
whee,

@

brought into alignment.
We would mention that an output
of 50 mW corresponds to a reading

Figs. 2 and 3.—Top and underside views of the chassis showing
valve layout and positions of trinmers.
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maximum output. It is best to start with T4 at
minimum capacity and gradually increase its value
until the signal is indicated ; this will prevent the
crror of selecting the spurious response which occurs
when this trimmer is adjusted towards maximum
capacity. For optimum alignment of the aerial circuit
the gang should be rocked about 16.7 metres when T
is adjusted.

Medium-wave Alignment

For alignment of the medium-wave band a 1.4
Mc/s modulated signal should be applied across the
receiver aerial and earth sockets through a suitable
dummy aerial and the recciver tuned to 214 metres
(medium-wave).

The oscillator trimmer T5 and the aerial trimmer
T2 (Fig. 3), should be adjusted, in this order. for
maximum output, taking care to avoid disturbing
the short-wave trimmers. :

. Next, the generator should be adjusted to 600 kc/s,
the receiver tuned to 500 metres and the medium-
wave padder T8 (Fig. 3), adjusted for maximum
output taking note of the output meter reading.

Final adjustment of the padder should be deter-
mined by making cursory adjustments to T8 while
rocking the gang about 500 metres, the aim being to
dctermine the setting for maximum reading on the
output meter, even though this may not corre-
spond precisely to 500 metres on the scale : it should,
Lowever, occur close to this wavelength.

After setting the padder it is desirable to run

through the trimming operation. at the high-frequency
end of the band, once again.

Long-wave Alignment

For alignment of the long-wave band a 300 kc's
modulated signal should be applied across the receiver
aerial and earth sockets through a suitable dummy
aerial and the receiver tuned to 1,000 metres (long-
wave).

The oscillator trimmer T6 and the aerial trimmer
T3 (Fig. 3), should be adjusted, in this order, for
maxunum output.

Long-wave padding should be carried out with the
receiver tuned to 1,875 metres and the generator to
160 kc/s. ~ T7 (Fig. 3) is the long-wave padder which
should be adjusted for maximum output. This
padder should also be adjusted for maximum recading
on the output meter while rocking the gang, as
detailed under the medium-wave section.

The alignment process is concluded by retrimming
at the high-frequency end of the fong-wave band
after adjusting T7.

It" will have been evident that the wavelength
indications (in metres) correspond to the frequency
indications given for each trimmer adjustment. The
reason for giving both indications s to facilitate
tuning both the receciver and- the gencrator : the
former generally being marked in metres and the
latter in kc/s or Mc/s. It should also be noted that
calibration points, corresponding to the alignment
wavelengths, are marked on the receiver tuning
scale.

To Det, To To HT feed to Freg. Changer
Logd (FT2 FTe and |F stages
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Fig. 4—Theoretical circuit of the A.F. and Power Pack sections of the G.E.C. BC4850 series.
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THE CONCLUSION OF A SHORT SERIES DESCRIBING THE
HOME-CONSTRUCTION OF AIR-CORED R.F. COILS

By N. F. Back
(Continued from page 474 August issue)

N practice, therefore, one very often finds a single

I wave-wound section used in commercial long-

wave coils, an example being illustrated in
Fig. 4(a). A coupling coil is also shown in this
diagram. . This could be used to couple the anode
circuit of the preceding stage or the aerial input to
the tuned coil. In its commercial form the tuned
coil would be wound in a special manner which
ensures that self-capacity is kept to a minimum ;
but it is difficult for the amateur to imitate this type
of winding. When the coil is home wound, therefore,
it is inadvisable to use a single scramble winding
as this might introduce too much self-capacity for
good results.

The difficulty may be surmounted, however, by
winding the coil in several sections, or ** pies,” as is
shown in Fig, 4(b). The individual sections are
wound normally (i.e., one turn on top of another),
and it will be found that the spaced construction
considerably reduces the

.in Fig. 4(c).

same wire being used to start the inside of the next
section as soon as the previous section is complcte.

Some constructors may find it possible to make
self-supporting coils in this fashion with no difficulty
at all. 1t is usually necessary, however, to use some
sort of support to keep the parts of the coil in
position. Ribbed formers with slots cut in the ribs
to hold the various sections provide a useful support.
Again, when a smooth unribbed former is used
cheeks may be mounted on the former, as is shown
Unfortunately, this latter process is
somewhat lengthy and hardly merits the time spent
in cutting and fitting the cheeks.

The simplest method of keeping the sections in
position on a smooth, unribbed former is to cut
oblong slots in either side of the former. This may be
done in a few seconds with the edge of a file. Fig. 4(d)
shows the appearance of a former so treated. The
sections or coils may then be wound in the slots,

these keeping the wire in

self-capacity of the com- TP u————Former position.
pleted coil. e

When winding the vari- Gy . gy e The Coupling Coil

A i ections o f A

gus sctions of the ol 1t &5 e" e B oo, | The coming col shoun
> > lo S in spaces == pmeun in Figs. 4(a) and (b) does
that the wire in each  perpeen, cheeks T former TOt need so much care
Iy ootwards 2t s faid MG tha taned Sor Tt shovia
on. This will guarantee (i Laiéug%o:tm;{ qutarste?u:o
that turns on the outside i a third of the number of

of a section do not lie

turns in the tuned coil

gloir:ngIdeThthoset. al :Ze Fig. 4 (¢).—Cheeks may be mounted on the former and sho}qld be Bositioned
M € sections My, g, nport the sections of the coil ; but this method about iin. o sin. away
be wound with one Jength takes tine. rom the * earthy” end
of wire, of course, the of it.

_~Former.

e T TUTT
= Sections
= of

 Tuned coil

Coup//ng
cod

Coupling
4=+ cod

(a) = (8)
Fig. 4 (a) and (b).—A commercial wave-wound coil.
In home-wound coils it is advisable to reduce
self-capacity by winding the tuned coil in sections,
as shown here. .

S~

Front view Side view

Fig. 4 (d).—Showing how slots may be cut in the
Sformer.
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The wire used for the long-wave coil should have
a thickness of between 32 to 38 s.w.g. (a thinner wire
may introduce losses), and should preferably be
d.s.c. (double silk covered) or d.cc. (double cotton
covered). Enamelled wire can be used, but it will
increase the self-capacity.

Calculating the Turns

We have not as yet given a dctailed description
of the method of calculating the number of turns
required for a wavewound {particularly a sectionalised
wave wound) coil from the formulx given in tast
month's article. Therefore, whilst discussing the
construction of long-wave coils, it would not be out
of place to give "a quick example here. As was
pointed out last month, we require only a rough idea
of the number of turns needed, the coil being finally
* pruned ” with the aid of a signal generator.

If a coil which is in parallel with the normal 500
ptF tuning capacitor is intended to cover the long-
wave band of 1,000 to 2,000 metres its inductance
would need to be approximately 2,200 pH. Let us
assume that we are going to wind such a coil on a
2in. former, using sectionalised windings as shown
in Fig. 5. We decide to make the length of the wind-
ing. when completed, about lin. Unfortunately, we
have to make a guess at the depth of the winding
(see Fig. 5), but we may be fairly certain that it will
be around din. (It may be seen that, so long as it is

T3gs =

_~T T,

Fig. 6.—A typical short-wave coil, showing how the
turns are spaced.

small, the depth of the winding does not have a great
effect on the final result given by the formula, and
so approximations may be used which do not impair
the accuracy to any large extent.) If we take the depth
of the winding as being }in. the average diameter
of the coil then becomes 2iin.

The formula we shall usc is that which was given
in last month's article :

= SL (3a " 9b " 10¢! ,
a
whereL = inductance in #H
a =—average diameter of the coil in inches
b =length of winding in inches
=depth of coil in inches
and n ==number of turns.
Substituting in the formula, we get:
5%2200(3-24) (9 D=0 D
n =/—‘ —_——— e— 77r—_-———___
=8
=200 approx.

As we are using sectionalised windings  the
inductance of the coil will probably be slightly
smaller than if one continuous winding were used
(as is assumed in the calculations given above).
There is, in addition. the fact that we shall correct
the inductance of the coil. when completed, by
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removing some of its turns. In practice, therefore.
we would wind somewhat more turns on the coil
than are given by the formula. For instance, we could
start by putting 240 turns on this particular coil.
These could be accommodated on the former as
either three sections of* 80 or four sections of 60 turns.
When it is required to remove a few turns during the
final process of correcting the inductance they may
then be taken from the section with which the coil
was completed.;

Medium-wave Coils

Medium-wave coils (200 to 550 metres) may be
made cither in solenoid form or in sections. it is

Couplin Sections of Depth of winding ¥
Cor, 0 Tuned. Coil 7%
A

Average
diameter
of coil 24

. Length of winding

Fig. S.—Illustrating the long-wave coil mentioned

in the text. (The coil need not necessarily have

three sections ; four could be used in this case, if
: desired.)

usual to use the solenoid type of winding with formers
whose diameter is 1lin. or more. The sectionalised
construction may be used with formers down to about
Zin. diameter. It will be found that the larger
solenoid-wound coils will have a higher Q" :
although, of course, they will naturally take up more
chassis space. ~*

The wire used for the coil should preferably be
D.S.C. or D.C.C., although enamelled wire may again
be used il the other types are not available. The
gauge of the wire needed will vary according to the
size of the former and the type of winding employed,
but it should not be thinner than 36 s.w.g. ~

Short-wave Coils

Short-wave coils require a good deal of care in their
construction as it is possible considerably to reduce
their efficiency if sufficient attention is not paid 1o
details of design.

Once again it is usually worth while making these
coils as physically large as possible, since this will
result in increased ™ Q.”

Air-cored short-wave coils used below 70 metres
or so should always be solenoid wound ; and. in
order to reduce the self-capacity the turns should be
spaced (usually by approximately the thickness of
the wire). Fig. 6 shows an example of this type of
winding. The coupling coil need not necessarily have
its turns spaced as much as those of the tuned coil
itsell. It should have one-third to one-quarter of the
number of turns used for the tuned coil and should
be mounted at the ™ carthy ” end.

When small compact coils are used it is sometimes
found that it is impossible to obtain sufficient coupling
with the winding layout shown in Fig. 6, and a
tighter coupling is is employed in its place. Fig. 7
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shows how this may be done. It will be seen that the
coupling coil is now wound between the turns of the
tuned coil. To reduce capacity effects to a minimum
the coupling coil is wound with very thin wire (40
s:w.g. of chinner). It should also be d.c. or d.s.c.
to ensure that the insulation between the coupling
coil and the main tuned coil is sufficient to stand any
differences in D.C. potential which may be impressed
upon the two (as would occur when the coupling
coil was connected in the anode circuit of a previous
valve). ’

The wire used for the tuned coil should preferably
be enamelled ; although tinned copper, etc., may be
used as an alternative. It should be as thick as
possible and may range between 16 to 26 S.W.8.

Tunea Coil
Tags to /
Coupling
Coil \

« i
Earth

end o’rz
Tuned Con

K

A

Fig- 7.—Wl(e/1 a tighter coupling than thar ._s.hown
in fig. 6 is required the coupling coil may be inter-
2. .wound with the tuned coil. ’

according to the size of -the coil and -the space
consequently available on the -former.

As only a relatively few turns are nceded for
short-wave coils it is advisable to see that they are
wound securely. A useful idea for doing this is
suggested in Fig. 8. The wire with which the coil
will be. wound first of all has one end secured in a
vice. The other end is then stretched very slightly by
means of a pair of pliers, whereupon it will be found
that any kinks or twists in the wire disappear. The
free end is then anchored to its appropriate place on
the coil former and the coil is wound by twisting the
former towards the vice, maintaining a constant
tension all the time.

As mentioned above, the formulz given in the
first article in this'series can be applied very accurately
to short-wave coils, and it should not prove necessary
to resort to the small experimental corrections on the
completed coil which were required for medium
and long wave coils. It should also be pointed out
that when fewer than 20 turns are needed for the coil
it is advisable to wind the coil to the nearest fraction
of turn instead of to the nearest complete turn.

Superhet Coils g

Up to now we have considered the methods o
making coils intended mainly for receivers of the
straight type. Let us now see how these methods may
be applied to coils for superhet receivers.

It will be found that it is just as simple to wind coils
for superhets as it is for straight sets. The only
differences which will be encountered lie in the fact
that the coil for the oscillator has to cover a range
removed from that of the appropriate R.F. or signal-
tuned circuits. The best method of making the coils
consists of winding the oscillator coil first, adjusting
it to cover the correct frequencies and then winding
the acrial or signal frequency coils afterwards. It

should be pointed out that it is always advisable to
use variable padding in superhets fitted with home-
wound coils, since this allows greater adjustment
for any possible” discrepancies in inductance to be
made.

The oscillator coil should first of all be wound to
the approximate number of turns as given by the
formule, using the procedure mentioned -earlier.
It should then be checked for frequency coverage at
the low-frequency end of the band which it is intended
t0" cover. For this test the padder should be
témporarily replaced by a fixed capacitor approxi-
mately equal to the value which would normally be
needed for the particular range in question. To make
the oscillator coil function it will, of course, be
necessary to connect it to four temporary leads from
the receiver instead of the two previously used, so that
the feedback coil may be coupled to the appropriate
oscillator circuit in the receiver. .

Once the coil has been so cannected it may be
checked for frequency by applying the output of a
modulated signal generator between the signal grid
of the frequency changer and chassis ; listening for
the modulation in the output of the receiver. The
signal generator should then indicate the frequency
at which the coil is oscillating minus that of the I.F.
stages (assuming tlat these have been correctly
aligned beforehand). The frequency registered by the
signal generator will be the same as that received by
the set when the R.F. coil (or coils) is fitted. Once
the coil has been modified until it responds accurately
at the low-frequency end of its range the tuning

Wire - ,‘

- gy
Fig. 8.—A suggested method of winding short-wave
coils.

capacitor should be taken to the high-frequency end
whereupon the frequency at which the receiver
responds at this position should be available within
the range of the parallel trimmer.

When the oscillator coil has been completed it
should be mounted on the chassis and connected to
its permanent variable padder ; this being adjusted
to give approximately the same results as were
given by the temporary fixed capacitor. The signal
frequency coil or coils may then be fitted, using the
same-procedure as for the straight receiver. It should
be remembered that it will probably be necessary to
make slight adjustments to the padder before perfect
tracking is finally achieved.

This procedure should not be required when
making coils for short-wave superhets, since it is
possible to obtain accurate short-wave coils using
formule alone.

Fitting the Completed Coil

It was stated above that the coil is checked and
adjusted for accuracy while it is connected tempor-
arily to the equipment in which it will be used by
means of short external leads. . )
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ADVERTISER'S ANNOUNCEMENT

5d.
(~Lampw for
tully  descrip-
tive literature
including Clr-

cuit and_prac-

tical Draw-
ings, ©* The really eflicient 5-valve
Superhet,” 6-valve s'het H-
valve (plus rectifier: '1‘ R.F.
cjrcuit. Battery portable Super-
het circuit. Ceil and Coilpack
leaflets, and full radin and
component lista. and interesting
miniature circuits, etc.

SPECIAL EDITION

S mor
News

OSMOR
RADIO PRODUCTS

LIMITED
(Dept. P.63)

418 BRIGHTON ROAD,
SOUTH CROYDON,
SURREY.
CROydon 5148/9.

PUBLISHED MONTHLY

Vol. No 5.

SEPTEMBER, 1955

FREQUENCY MOI)ULATION COMES T0 TOWN—
VIA SIMPIE CONSTRUCTIONAL

Now, every amateur can make a quality
F.M. Tuner equal to the best. Osmior offer a
free circult, point-to-point wiring diagram
and constructional details. together with
full list of components required (send 5d.
stamps).

Osmor have won laurels for their coils.
which played such a major part in the estab-
lished sUeCess 01’ Frequency Modulation.
Osmor High Q" Coils are the outcome of
manufacturing experience. technical skill
and constant experiment . . . the universal
preference of technical exrert= and cxperi-
mentealists proves their unquestionable
superiority !

OSMOR ‘@’ COIL PACKS

Size only 11 x 31 x 2} with variable iron-
dust cores and Polystyrene formers. Built-
Prealigned

in trimmers. Tropicalised.

Superhet.s and 8
T.R.F. re-
céivers. Tdeal
for thereliable
construction 3
of new set.s also for conversion of the 21

celve TR1196, Tvpe 18, Wartime
Utlllty anr_l others.

The NEW OSMOR
“SWITCH PACK”
Complcte and Prealigned full circuit in-
MW, L L er SN, A ] el
: 48/' Tax.

SUPER ‘@’ CUP COILS for
MAXIMUM SELECTIVITY

A full range is available
for &ll popular wave-
bands and purposes. The
magnetic screening of
the cup prevents other
components from ab-
sorbing the Coil’s power.
thus maintaining the
high ‘Q’ value. Simple
one-hole fixing. + Only
1lin, high. + Packed in
damp-proof containers.
+ Adjustable iron-dust
cores. % Fitted tags for
easy connection. L. or
M.W.

inc.
5/ = CIRCUIT.

NEW COILS TO OUR RANGE

SCRATCH FILTER. type QSFL, 8/9. To
get the best from your records.

WHISTLE FILTER. type QWF1. with
circuit. 8'9. Cuts out the whistle on the
Home Station.

TAPE Rl ( ORDER,
tvpe QT3S. 7.8,

DUAL-RANGE High ‘Q’ Coils for T.R.F..
106 pair.

45 ke's Osc. Coil,

Keleetive  DUAL-BRANGE  Coil

type
QCD2. for Crystal Set operation, 5/-.

Calling all

write us a letter.

‘“ PRACTICAL WIRELESS ”’
Coronet Four ; Beginners' Superhet :
An Economical Quality Receiver. A
Six Valve A.C. Supernet; Attach~
C R1155 Converter .
A.C. Band-Pass 3 : Modern 1-Valver :
A 2-Valve Feeder, Fury Four. Standard
A.C. Power Pack . 3-speed Autogram ;
modern reflex. ete.

Have you a problem involving circuits in which Osmor Coils or Coil Packs
are used, or intended to be used? Let our Technical Team solve it—just
We're right up to date—we build the various circuits
given in *° Wireless World,”” ** Practical Wireless,”” ‘* Radio Constructor,””
etc., and we stock the components specified.

Universities, etc., use Osmor Coils for research.

amateurs !

Most Technical Colleges,

FM. TUNER! -

OSMOR STATION
SEPARATOR
The Separator may ecasily be tuned to

eliminate any one station within the
ranges stated and fitting takes only u

few seconds. aerial
'Lﬁ
P

effected by ad- pluzs
justing the brass in here
screw  provided.

7]/6

Sharp tuning 13
fugs

into
Receiver
Type Metres Tyne Metres Tyre Melres
1-141-250 4-319-405 7-1450-1550
2-218-283 5-395-492 8-410-550 KC.'s.
3-267-341 6-455-567
Special _Separator to clear Radlo

Luxembours, 10.8 each.

READERS’ QUERIES !

Dear Sirs,

If1 applv negati\ e feedhack, are there any
disadvantages

The initial guln must be adequate or you will
losz weaker Stations. Incidentally, N.F. cun
be switched for local Station operation.

Dear Sirs,

I am building a batterY receiver. Which
type of aerial input eircuit would you
recommend ?

Untuned aerial. frame or otherwise, and
aperiodic tuned aerial coil. This enables correct
Lmrkxzu throughout. and high-gain cotls to

e USe

Dear Sirs,

1 should like to construct a simple minia-
ture amplifier for my portable gramophone.
Can you give me a starting point so that [
may make my enquiries ?

A simple and cheap amplifier can be mad:
using the ECL8Q valre, and 6.3 filament frans-
tormer. .T. from mains via metal rectifier.
Further information on request.

Dear Sirs,

Do you think a battery set for a bicycle is
a practical proposition ?

Yes. It has been done many times. The lon-
consumption low H.T. valres should be chosen.

Now may we ask you a question? Do
you think this column worth while?

‘“ WIRELESS WORLD ”
l)lubl(r\ FOR  F.M. TUNER,
o Compromise '’ .R. h

* Midget 3-valve A.C. Mains Receiver."
Sensitive 2-valve Rcceiver. Reflex
Push-Pull 3-valve Receiver. Miniature
Bedside Receiver. Midget sensitive
T.R.F., etc. -
Trade enquiries invitel

‘“ RADIO CONSTRUCTOR”

Converting the TRI1196 receiver to a
general purpose s'het. receiver simple
crystal diode set. Radio feeder units,
Economy 8 W.P.P. Amplifier. Whistle
Filter. ~Circuit and details available
for adding push-pull to the 5'6 valve
Osmor superhet, & progressive receiver.
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AERIAL RODS
Copper Plated Tubular Rods 12in.
tong. Will plug into one another to

make any length Rod _\erials.
34, ea.
CHOKES
H.F. Pile Wound Chokes... 1/- ea.
COIL FORMERS
Alladin Coil Formers jin. complete

with 1ron Dust Cores

Alladin Coil Formers

with Tron Dust Cores

Ceramic Coil Foriners 3

long, 4 Ribs,
PUSH BACK WIRE

7/0076  size, Colours available :

White, Blue, Green ......... 21. 4.
EX MAINS TYPE

Twin 14/6076. P.V.C. covered. 3d. ¥.l.

MAGNETIC PICK-UP HEAD

N
omnlete
8d.

September, 1955

-3 Amp. 3 Core 60 ohms per foot.
1/8 vd
R Amp J Core 60 ohnis per foot.
1/9 xd.
ION TRAPS
Type UTG for Tubes with 35 mm.
veck diameter. 2/9 ea.
HEADPHONES
CLR Low resistance type 120 ohms.

7.8 pr.

CH R/ngh resistance type 1,00 ohms.
13/8

AMPLIFIER OR CHARGER CASE

Brown crackle cabinet with remov-
able chassis, and bakelite iront
panel. Bize @Yin. “Il“ll X Tiin.

height < G{in. deep. 8/8 e:
HEAVY DUTY OUTPU‘I‘ TRANS-
RMER

Box of vuts, bolts and washers.
4BA cpuntersunk and round head.

Over LU0 iters. 1/- box.
WESTINGHOUSE 1 mA. Rectitier
wire ends. 9d. ea.

PERSPEX IMPLOSION GUARDS3

Incorporating brown eseutrhenn and
grey filter, Jdrilled ready to by to
cabinet. 12ine type 11/-, Idin.
type, 12/8.

EX-MINISTRY BAKELITE
DOUBLE-POLE TOGGLF‘ SWITCH
Single hale fiving. 1/8 ¢
% volt VIBRATOR PACK conplete
with 4 pin Vibrator. 15/- ea.

GOOD QUALITY. Maruon
covered .2 amp. 3 core lin: cord.
1;9 per yd.

LINE CORD NUTS & BOLTS

PRESET CONTROLS (Carbun).
Fully insulated. 30K ohms, a meg,
1 meg, 2 meg. 1/8 ea.

MAINS TRANSFORMER .
Inpnt 200/25¢ v. output 323-0-325 v.
20 A, 6.3 v. .3 a. 11/- ea.
YAXLEY SWITCH 1 pole Y-way.

1/8 ea.

DRYDEX TORCHES AT BIG

REDUCTIONS
2PT5 Penlight, chrome, clips im.o
cket like a pen............ 1/7 e
3 Handylite (colonred) emmm
for ladies' handbags ......... 17 ea.
N15 Candlelite (coloured) ideat for
child’s bedroom............... 3/8 en.
Prices include bulb but exciule

batteries.
COLLARO High Fidelity Pirk-up for

FO.
For conversion of Acoustic (iramo- Suitable for PX4 ur 6L6 valves in

stanard reum]x Listed 46:5. Our

phone to Electric reproduction. push pull. 12/ ea. MORPHY RICHARDS tvpe Replace- Yrice 35/ ea
Fitted with Universal Adaptor for CHOKE ment lron Elements. 3/9 e,
any type of Tone Arm. For use with Wavox choke, max. cutrent 100 SILVER MICA CONDENSZRS METAL TUBULAR CONDENSER3
Standard Nize Needles, Mighly mA. D.C. resistance 123 wvhins. Dosens of s zes available. including E ENDS)
poli; ul plastic, brown finish. Type 6/- ea. 30 pR, 3 p¥F 13 pF, 100 pF, 200 pl?, Sprague . 1 mm
112, 2,000 ohin resistance. Qutput MICROPHONE STAND 300 pl7, 509 PR, o) pR, ete., ete. e
0.3 volts. sSpecial Price 17/8 ea. Folding mumphone floor  ~tan:l, Price 3id. ra. " .0.,
CONDENSERS HIGH VOLTAGE adjustable. 25/- e; e 05

T.C.C. 1 mfd. 251 v. A", Condenser EXTENSION SPEAKER‘I MOULDED MICA CONDENSERS

with Flying Leads. Metal Case. Defiant  eatension  loudrpeaker in All by wetl-known mazker<. T.(*

1/3 ea. attrastive  pile  green  cabinet, Dubiiier, Hunts. ete. 0001 (100 pl )
MICRO SWITCHES Volume control titted, 6}in. ~peaker 0220 pFy, L0003 300 pF),

Micro 8witch type 3C/1910 Ball type. unit. 42/- ea. L0005 GOy pF), ol Loto pi)

50 v
Interrupted switch. 3/8 ea. PLIERS unll Side Cutters, 3/- pr. AL (10,000 pF), ete. ALl 41d. each. ufd. 350 v. ... €d. e

WHEN ORDERING PLEASE QUOTE ‘“ DEPT. P.W.”

'IHLPHE R}lDIO SUPPLY CO.

Spmgue, g

wad

RIMAR

MANUAL

SUMMARY OF CONTENTS

Valve ratings and base connection
symbols.

Classified lists of nearly 300 valves,
teletubes and selenium rectifiers.

LATEST EDITICN

272 Pages

of VALVE and
TELETUBE DATA
CIRCUITRY
€ SPECIAL

Germanium diode section including
ratings in various circuits.

Brimistors section.

Radio engineering formulae and
NEW circuits.

s Brimarize section, Valves and
teletubes.
COMPONENT Up-to-date substitution list of

American types.
Equivalents and C.V. numbers.
Details of Trustworthy types.

Send 5/- for your copy to: Publicity Dept. Valuable information on Transistors.

Srandard Telephones and Cables Limirted FOOTSCRAY SIDCUP KENT  Footscray 3333
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THE NATIONAL

August 24th to
September 3rd

Name
Aerialite, Ltd.

Airmec, Ltd.

Antiference, Ltd.

Argosy Radio-
vision, Ltd.

Arrell  Electrical
Accessories, Ltd.

Assimil (England),
Ltd.

Automatic Coil
Winder & Elec.
Equip. Co., Ltd.

Balcombe. Ltd.,
Al

Belling & Lee, Ltd.

British Communi-
cations Corpor-
ation, Ltd.

Bulgin & Co., Ltd.,

F

A.F.
Bush Radio, Ltd.

Champion Elec.
Corpn., Ltd.

Channel Elec-
tronicindustries,
Ltd.

Cole, Ltd., E. K....

Collaro, Ltd.

Co-operative
Wholesale
Society, Ltd.

Cosmocord, Ltd.

Cossor, Ltd., A. C.

Cossor Instru-
, ments, Ltd.

Decca Record Co.,
Ltd.

Domain Products,
Ltd.

DubiliecrCondenser
Co. (1925), Ltd.

Dynatron Radio,
Ltd.

E.A.P.(Tape
Recorders), Ltd.

E.M.I. Institute,
Lud.

RADIO SHOW

Stand
Address No.

Castle Wks., Stalybridge, 33
Cheshire

High Wycombe, Bucks. 108

Bicester Rd., Aylesbury. 64
Bucks.

Argosy Wks.. Hertford 35
Rd., Barking, Essex

Vincent Wks., New Isling- 111
ton, Manchester, 4

10, Pembridge Sq., W.2 312

“ Avocet Hse.,” 92-96, 116
Vauxha!l Bridge Rd.,
S.W.1 )

52-58. Tabernacle St., 21
E.C.2

Gt.  Cambridge Rd., 46
Enfield, Mddx.

Second Way, Exhibition 217
Grounds, Wembley,
Middx.

By-Pass Rd., Barking, 59

Essex
Power
w.4

Champion Wks., Drove
Rd., Newhaven, Sussex

Princess St.. Burnham-on-
Sea, Somerset

Rd., Chiswick, 22 &
5

62

212

Fkco Wks., Southend-on- 12 &

Sea, Essex
Ripple Wks.. By-Pass Rd.,
Barking, Essex
1, Balloon St.,
chester

Man-

'700. Gt. Cambridge Rd.,
Enficld, Middx.

Cossor Hse., Highbury
Grove, N.5

Cossor Hse., Highbury
Grove, N.5

1-3, Brixton Rd., S.W.9

Domain Wks., Barnby St.,
N.W.1

Ducon Wks., Victoria Rd.,
North Acton, W.3

“The Firs.,” Castle Hill,
Maidenhead, Berks.

546, Kingsland Rd., E.8
10, Pembridge Sq., W.2

121
39

60

201
23
114

32
305
21

24

303
31t

Name-
E.M.1. Sales &
Service, Ltd.
Edison Swan Elec-
tric Co., Ltd.
Electric Audio Re-
producers, Ltd.
English Elec. Co.,
Ltd.
Ever Ready Co.
(G.B.), Ltd.

Ferguson  Radio
Corp., Ltd.
Ferranti, Ltd.

Garrard Eng. &
Mfg. Co., Ltd.
General Elec. Co.,
Ltd.
Gibbs, Ltd.,

Herbert, E.
Goodmans Indus-
tries, Ltd.
Gramophone Co.,
Ltd.

Hart & Co., Ltd,,
Alfred
Hartley Baird, Ltd.

Hunt (Capacitors),
Lid

[liffc & Sons, Ltd.
Invicta Radio, Ltd.

J. Beam
Ltd.

Aerials,

Kolster-Brandes,
Ltd.

Labgear (Cam-
bridge), Ltd.

McMichael Radio,
Marconiphone Co.
Lid.
Masteradio, Ltd.
Matthews (Radio
& TV), Ltd.
Muliard, Ltd.

’

Multicore Solders,
Lid.
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List of Principal Exhibitors
in Alphabetical Order,
with Stand Numbers

Stand
Address No.

Hayes, Middx. 215

155, Charing Cross Rd., 58
W.C.2

17, Litde St. Leonards, 216
S.w.14

Marconi House, 336-7, 31
Strand, W.C.2

Hercules Place, Holloway, 54
N.7

105-109, Judd St., W.C.1 14 &

103

Hollinwood, Lancs. 13 &

120

Newcastle St., Swindon, 47
Wilts.

Magnet Hse., Kingsway, 37
w.C.2

First Avenue, Montague 209
Rd., Edmonton, N.18

Axiom Wks.,, Wembley, 20

. Middx.
Hayes, Middx. 438 &
49

249, Upper St., N.1 2i0

Princess Wks., Brighouse, 52
Yorks.

Bendon Valley, Garratt 8
Lane, Wandsworth,
S.W.18

Dorset Hse., Stamford St., 202
S.E.1

100, Gt. Portland St.,, W.1 53

Weedon Rd. Estate, 104
Northampton

Footscray, Sidcup, Kent 16

Willow Place, Cambridge 204

190, Strand, W.C.2 40

Hayes, Middx. 50

10-20, Fitzroy Place, N.W.1 36

419. Old Ford Rd., Bow, 211
E.3

Century Hse., Shaftesbury 18
Ave., W.C.2 :

Maylands Ave.. Hemel 63

Hempstead, Herts.
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Name
Murphy Radio,
Ltd.
NEWNES, LTD.,
GEORGE

Pam (Radio & T/V)
Ltd.

Pamphonic Repro-
ducers, Ltd.

Peto Scott Elec.
Instruments, Ltd.

Philco (Overseas),
Ltd.

Philips Elec., Ltd.

Pilot Radio Ltd. ...
Plessey Co., Ltd....

Portogram Radio
" Elec. Ind., Ltd.
P)ze1 Ltd. ... .

RCA Photophone,
Ltd.

36,

Stand
Address’ No.
Welwyn  Garden City, 29
Herts. -
Tower Hse., Southampton 107
Street, W.C.2
295, Regent St., W.1 61
17, Stratton St., W.1 34
Weybridge Trading Estate, 55

Surrey
Romford Rd., Chigwell, 15
Essex .

Century Hse., Shaftesbury 27
Ave., W.C.2 42 & 43

Park Royal Rd., N\W.10 56

Vicarage Lane, liford, 122
Essex

Preil Wks., St. Rule St., 65
S.W.8

Radio Wks., Cambridge 30

Woodstock Grove, 110

Shepherds Bush, W.12
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RadioGramophone
Dev. Co., Ltd.
Radio Society of
Great Britain
Regentone Radio’
& Tel. Ltd.
Roberts’ Radio

Co., Ltd.

Rola Celestion,
Ltd.

Rudman, Darling-
ton(Electronics),
Ltd.

Sapphire Bearings,
Ltd.

Eastern Av. West, Maw- 11
neys, Romford, Essex

New Ruskin Hse., Little 310
Russell St., W.C.1

Eastern Avenue West, 38
Mawneys, Romford,
Essex o

Creek Rd., East Molesey, 117
Surrey

Ferry Wks.,, Thames 17
Ditton, Surrey

‘Wednesfield, Staffs. 208

96a, Mount St., W.1 304

Standard Tel. &
Cables (Brimar),
Ltd.

Standard Tel. &

Stand
Name Address . -No.
Simon Equipment, Recorder Hse., 48-50, 10
Ltd. George St., W.1 .
"Sobell Industries,” Langley Park, Slough, 19
Ltd. Bucks.
Specto, Ltd. Vale Rd., Windsor, Berks. 206

Brimar Valé Division, 1
Footscray, Sidcup, Kent

Connaught Hse., Aldwych, 119

Cabiles, Lid. w.C.2
(SenTerCel)

Stella Radio & Oxford Hse., 9-15, Oxford 51
Tel. Co. Ltd. St., W.1 -

Tape  Recorders 3, Fitzroy St., W.l 66
(Electronics)Ltd.

Taylor  Electrical Montrose Ave., Slough, 6
Instruments, Ltd. Bucks.

Telegraph Con- North Acton, W.3 45

deinser Co., Ltd.
Telerection, Lid....

Antenna Wks., St. Paul’s, 7
Cheltenham

Telequipment, Ltd. 1319a, High Rd., Whet- 105
stone, N.20
Television Society 164, CShaftesbury Ave., 315
T w.C.2
Trix Elec. Co., Ltd. 1-5, Maple Place, Tottén- 26
ham Court Rd., W.I '
Uhtra Elec. Ltd. ... Western Ave., Acton, W.3 41
Valradio, Ltd. New Chapel Rd., Fetltham, 118
Middx. . .
Vidor, Ltd. West St., Erith, Kent 28
W-estinghouse 82, York Way, King’s 101
Brake & Signal Cross, N.1 A o
Co., Ltd.
Whiteley Elec. Mansfield, Notts. 25

Radio Co., Ltd.
Wolsey Television,
Ltd. a
Wright & Weaire,

Ltd.

43-45, Knight's Hill, 5
S.E.27 0 g
131, Sloane St., S.W.1 218

Radic and TV Sales

THE British Radio Equipment Manufacturers

- Association makes the following statement :

* In the light of additional information received,
including late returns, the April estimates of dealers’
radiogram and tclevision set sales have been raised by
3,000 to 16,000 and by 4,000 to 75,000 respectively.
The radio receiver estimates remain unaltered at
79,000.

* Radio receiver sales in May totalled 73,000 :
this is a high level of sales for the time of year, and
the relatively small reduction from April of 6,000 sets
may perhaps be attributed to the increased public
interest in portable receivers.

* Sales of radiograms have also continued at a high
level, amounting to 15,000 units for themonth, a
decline of 1,000 from April or a fall of 6 per cent.
compared with a fall of 8 per cent. for radio.

“ Television sales, however, fell by 11,000 units

15 per cent.) to 64,000 as compared with a fall from

*

March to April of 10,000 sets (12 per cent.), a
seasonal trend which could be expected. = *

** The percentage of television sets sold in May on
hire purchase or credit remained at 59 per ‘cent., the
same as in April, but h.p. sales of radio réceivers rose
from 42 per cent. to 43 per cent., while the radiogram
percentage increased from 63 per cent. to 68 per cent.”

RETAIL SALES -
Television

1955 Radio Radiograms

Januvary 98,000 35,000 103,000
February ... 99,000 33,000 . 198,000
March 95,000 24,000 . +85,000
April 79,000 16,000 75,000
May 73,000 15,000 64,000
CREDIT TRANSACTIONS .

H.P. or Credit as per cent.

by numbers of total sales

Product March  Aprii  May

Receivers 419, 429, 439,

Radiograms... 629, 63% 689%,
Television' ... 59% 59% 599"
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W. Graham Again

S a postscript to this suhject. to which I shall
not refer again, 1 want to deal with some of the
letters 1 have received from readers. In

fairness to them, they are entitled to have their say,
but it must not be concluded that 1 subscribe to any
of their views. 1 am referring. of course, to those
who have criticised my viewpoint, and not to those,
certainly in the majority, who agree with my com-
ment. It is clear that Mr. Graham was invited
over here by the Evangelical Alliance which represents
Christians of all denominations. Mr. Graham is a
Minister of the Southern Baptist Church of the
U.S.A., and he holds the Ph.D. degree of one of the
American colleges.

Most of my critics have set views and their minds
are closed books. My main criticism was that it
was an error of judgment of the BBC to give so much
programme time to Mr. Graham. the organisation
of whose mission smacked more of a circus and film
publicity than a religious crusade. If the crusade was
necessary it should have been undertaken by the
Church of England or any other church, not by invit-
ing Graham over here. The impression is created that
he can do what no preacher in this country can.
Whirlwind tours and speil-binding oratory are not
necessary appendages to evangelism. It is a personal
prejudice, but 1 do not like preachers who assume
contractions of their Christian names, like Dick
Shepherd—or Billy Graham. Such contractions are

more suitable for BBC and stage comedians or even

film stars, who should not be aped by those preaching
the Gospel. .

Personal Receivers

APROPOS my note in the Juns issue on Midget
receivers, I am reminded by a South African
reader of the Regency Transistor radio, which has
the advantage of operating on either a loudspeaker
oron earphones. It is a genuine midget and although
I have not handled one, I should be delighted to hear
from readers who have.

~Most of the personal receivers 1 have tried have
suffered from one or more of the following defects :
poor quality of reception; bulkiness ; and short
battery life.” The latter is understandable and so is
the former to some extent. but regarding bulkiness
I see no reason for it, for there are plenty of midget
components such as valves. resistances, condensers,
transformers, speakers and valveholders available
today. Essentially, the valves must operate at low
H.T. voltage, and of all the designs submitted to me
by readers noné fulfils my ideal of a really personal
and compact pocket receiver.

A Critic Answers |,
HAVE received a hectoring and peevish note from
Mr. F. G. White, of Golders Green, N.W.11,
who refers to articles which have appeared in this
journal. He says that Mr. Sellwood’s direct-
coupled cathode follower was first described by

_or copyright of any particular journal.

Y ) ) )
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Williarson in a contemporary, ‘“thus pre-dating
P.W. by over six years.”” Could any argument be
more fatuous ? Most of the basic circuits are as old
as the proverbial hills, and not the special invenﬂon
ad
Mr. White more diligently followed our-pages, he
would have found that this circuit has been given in
these pages on a number of occasions. He criticises
Mr. Sellwood's amplifier and expresses the view
that it would seem that the negative feedback does
little to improve quality. Otherwise C2 and VR2
would not be effective as scratch filters and that the
good quality owes its origin to using high power
valves to give low output and not to the use of
feedback. The particular maggot which is agitating
Mr. White's mind, however, seems to be the com-
ments of one or two correspondents on the
competence of  professionals.”™  He says, quite
erroneously, that Mr. Kerslake is ** wasting his time
on cathode follower output stages, when they were
shown to be impracticable as long ago as 1944, in
the columns of a contemporary.” Because a con-
temporary says that these ideas are impracticable,
it does not make them so. Whilst this journal does
not hesitate to publish letters of criticism of any of its
articles it certainly does not intend to take as a
guide opinions expressed in other journals, which
are quite often in error themselves, anyway. Other-
wise there would be no need for errata notices !
Mr. White could not have been a very thorough
reader of our correspondence pages, for where
necessary credit is given to the inventors of particular
circuits.” Mr. Williamson's name is not unknown. .
for example, to the columns of this journal.
Mr. White seems to have a very jaundiced outlook !
It is particularly necessary when acting as a critic

.to approach the subject under criticism with an

unbiased mind, and to be particularly certain of your
facts. Inventors of circuits who write in praise of
their brain children often enthuse in the early days
of their performance, but later change their minds,
and are self-critical of their earlier efforts. We do
not have to doff our hats every time we deal’ with a
tuning circuit and acknowledge that it was produced
by Sir Oliver Lodge, nor do we have to state every
time we refer to a valve or a tuning coil that they
were produced largely as a result of the work of
Edison, Fleming, and DeForest. Al of the amplifiers
to which my correspondent refers make use of basic
discoveries which are not acknowledged—nor need
they be. Where matters are common knowledge.
acknowledgment is unnecessary. 1 have dealt with
this reader’s letter at some length as a guide to other
critics who may feel disposed to dash off letters of
criticism couched in didactic terms before making
certain that they understand the subject that they
criticise. Additionally, they should read the corres-
pondence columns to make sure the subject they
criticise has not already been aired. Whilst T am on
this subject, may 1 say that 1 throw into the wastepaper
basket any letter which ~ dares ™ me to publish it

www americanradiohistorv com


www.americanradiohistory.com

538

PRACTICAL WIRELESS

September, 1955

Switched Auto Station Se

ection

SOME INTERESTING APPLICATIONS OF MECHANICAL TUNING

HE convenience, accuracy and ease of tuning

I afforded by some form of push-button or
automatic station selection is a great advan-

tage, and methods employing switching are simplest
to apply. Usually, there is little rcal advantage in
providing for more than about five stations in this
way, so that large push-button or other switches are
not realy necessary. The great advantage of auto
selection lies in the immediate and accurate tuning

such a circuit, but it is necessary to keep the switch
and condenser leads reasonably short. Leads, etc.,
in the aerial circuit should also be well removed from
those in the detector circuit. If this”is impossible
screening may be necessary to avoid instability at
maximum volume.

If a local-station quality receiver is being made,
the gang condenser can, of course, be omitted, tuning
being by pre-sets only.

—
JOOpF

Fig. 1 provides for medium
HT+  waves only. Long waves can
be obtained by using dual-range
coils. A separate wavechange
switch can be used with these,
though it is desirable to arrange
matters so that the pre-selected
stations are always obtained at

A
VYWV

KO3

once if the system is to be fully
satisfaciory. This can be done
by using a switch with an
additional wafer; or set of
contacts, for each coil, as shown
in Fig. 2. Here, the aerial coil
is switched (0 medium waves
while any of four pre-sets are
selected. This provides for four
~ medium-wave stations. In the

103
K3

]_

*0005 uF

N S
«0005 /JF

last switch position, the coil is

operating on long waves, the

Fig. 1.—Switch selection with T.R.F. circuit. Jast pre-set being adjusted for

the desired station (e.g., Light

of those stations most frequently chosen. For Programme). This is desirable in parts of the

example, Light, Home and Third Programmes, with
possibly one or two overseas stations. Other trans-
mitters can at any time be selected by manual tuning
if this is provided.

An existing receiver can frequently be modified
to incorporate a suitable circuit. Either a push-
button unit or a rotary switch can be employed, and
that chosen depends largely on personal preference
and the space available.

Pre-set Capacitor Selection

This is the simplest method to employ, especially
with an existing receiver, and is shown in Fig. I.
Here, a rotary switch is used, but a push-button
switch would be equally suitable.

When the switch is in one position the .0005;F
gang condenser is in circuit, and tuning is carried out
exactly as usual. Any station tunable can thus be
received when occasion arises. In any of the three
remaining switch positions a pair of presets is
brought into circuit. These are adjusted to tune in
accurately the desired stations. These stations can
then be obtained quickly and exactly by turning the
switch to the appropriate position. The other com-
ponent.values are given for guidance and are suitable
for the valves shown. Other valves would be equally
suitable, including battery-operated types, with
appropriate supplics. Coils with g different form of
coupling are also satisfactory.

Little difficulty arises in the actual construction of

country where medium waves alone are insufficient.
The circuit would be duplicated in the detector
section.

With Individual Coils

Commercial receivers not infrequently employ
scparate pairs of coils for each pre-selected station,
the coils usually being slug-tuned. This has the
advantage that fewer switch contacts are required
for dual-wave operation. Such a circuit for superhet
use is shown in Fig. 3. No further switching is
required for coil changing, since the coils will be

T 70 Grid

Dus/—-Ronge
» Coil

my
L]

Fig. 2—Circuit for dual-wave operation.

Y
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wound for medium or long waves as the case may be.
Small fixed condensers are often wired in parallel
with the coils. These may be chosen according to
the wavelength in view.

Such z circuit is equally simple to build and is very

Push-button Units

‘These are available with a number of buttons,
usually between five and 12, Often unwanted buttons
can be used for other purposes, as for Radio/Gram
switching. In addition to having a suitable number of
buttons the switch should be

r

SOKN

IF single-polc  change-over
SCKQ

]
LLE
mq

chosen with a contact assembly
to suit the circuit in view. Some
very simple switches have a
action
qnly. For the usual R.F./
ctector type of T.R.F. receiver,

HT,
*

or superhet without R.F. stage, a
double-pole change-over action

100pF

AAAAAAAAAA
YYVYVYYYY VY

o/ MI(2

I
|

Yyvy

§ °
AAAAAAAAA =0
wyyy I

T-

is required. Other switches have
up to four poles per button and
may be required with mofe
elaborate circuits.

In Fig. 4 a five-button, double-
polc switch is shown. When the
top button is pressed, manual
tuning is obtained. The next
three buttons select medium-
wave stations. Thc lowest button
switches the coils to long waves
and brings in thc two pre-sets
required for the chosen long-wave
station. This is the equivalent of
thc complete circuit shown in
Fig. 2. Additional poles arc

not required for wavechanging
because the coils are switched to

Fig. 3.—Individual coils in superhet circuit.

convenient when both wavebands must be used. In
Fig. 3, bottom-end coupling is shown. Cl1 is the aerial
coupling condenser, usually about .0024F. C2 is the
oscillator bottom-end condenser, usually of similar
value, while C3 is the feedback condenser of about
0005 to .001uF. Coil makers usually specify the
correct values which should be employed. Other types
of coil may be used, but will in some cases introduce
extra switching.

medium waves when the long-wave
push-button is out.

Superhet Use

Though Figs. 1 and 2 show T.R.F. circuits they are
equally suitable for superhet circuits. The detector
coils would then be replaced by the usual oscillator
coils. Similarly, the circuits in Figs. 3 and 4 may be
employed in T.R.F. receivers with matched coils
instead of aerial and oscillator coils.

When manual tuning is to be provided in a superhet
care must be taken to have in circuit the correct

o AAAMAAA .
YWWWY

A
20
i 222
\ %
i ,____E
mw MW
Aerial Osc.
X |
= L
= Padder
i I H;\T—

. Fig. 4.—Push-button type switching.
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oscillator padder as specified by the coil makers.
Frequently a différent value is required for the
medium wave band, and: it may need to be included
at ™ X in Fig. 4. With individual ccils, as in Fig. 3,
and manual tuning, padding condensers may be
included between the coils and C2.

When stations are to be selected by pre-set con-
densers only the use of a correct padder is less
essential, as results will be satisfactory if the oscillator
coil can be tuned to the correct frequency. For this
reason it is sometimes possible to omit the padders
when pre-set tuning only is required. It will then be
necessary to adjust the pre-sets to a somewhat lower
value than would be required if the padders were
present.

Pre-set Condenser Values

For both medium and long waves a tuning capacity
of about .0005/F is usual, but .00054F pre-sets
are not suitable for all stations which may be
required, due to their high minimum capacity.
For this reason .0005uF pre-sets are only suitable

for about 350 to 550 metres on the medium waves
and 1,200 to 2,000 metréson the long waves. For
lower wavelengths pre-sets of .0002,F maximum
capacity will be satisfactory. If, however, stations
at the extreme bottom of the band are required,
even these condensers may have too high a
minimum value. To avoid any difficulty from
this, 50 pF pre-sets can be used for about 200 to
230 metres, with 100 pF pre-sets for up to 275 metres
or so. :

The exact band tunable with any given pre-set
will depend on the coils and other factors. Usually,
however, fo difficulty will arise if the foregoing is
kept in mind. If necessary the capacity may be
reduced by removing one or more plates.

The pre-sets should be adjusted with a fully
insulated tool—a length of ebonite rod is satisfactory.
After initial adjustments each station should be tuned
in exactly and carefully. Unless the receiver is modi-
fied, or other changes arise, the stations will then
be available, accurately and at once, upon operating
the switch.

PROPOSED FORMATION OF A RADIO CLUB IN
SWINDON

IT is proposed to hold a meeting with the object of forming a
Radio Club in the town. Radio amateurs, short-wave listeners,
constructors—in fact anyone interested in radio is invited to
attend.
The date is August 31st, 1955, 7.30 p.m. at Connaught Café,
34, Cromwell Strect, Swindon. G3AYL and G31DW.

CLIFTON AMATEUR RADIO SOCIETY

Hon. Sec. : C. H. Bullivant, G3DIC, 25, St.
Catford, S.E.6. o .

IN spite of very bad weather the D.F. contest planned for
Sunday, June 19th, took place as arranged. Four teams took
part in the contest and the winner was C. Hatfull, G3HZ1,
assisted by W. Wooller, G3GYZ, and R. Poppi. The club station
G3GHN/P situated near Hayes, Kent, working on 3504 ke/s.,
made numerous contacts during the day. The operators at
G3GHN/P were C. Bullivant, G3DIC, and N. Moore.

Due 1o the rail strike only 35 members attended the Junk Sale
on June 3rd. However, business was brisk and a wide variety
of equipment changed hands. A general knowledge quiz on
June 17th enabled many members o gain points towards the
Club €hampionship.

The club librarian, D. Bennett, has been kept busy of late
classifying the numerous magazines and books which have been
donated to the society. A comprehensive collection of post-war
magazines and technical literature covering all subjects is avail-
able every week on loan to members.

Forthcoming events :

August |2th—Junk sale.

August 5th and 19th—Constructional evening and ragchew.

September 4th—Third D.F. Contest.

September 9th—Annual General Meeting.

Meetings are held every Friday at 7.30 p.-m. at the clubrooms,
225, New Cross Road. London, S.E.14, where new members
and visitors will receive a warm welcome. Details of membership
can be had upon application to the hon. secretary.

Fillans Road,

EAST KENT RADIO SOCIETY

Hon. Sec. : Mr. D. Williams, Llandogo, Bridge, Canterbury.
THE society still meets fortnightly on Tuesdays at § p.m. at

*The Two Brothers,” North Gate Street. Canterbury.

Many new members have been enrolled, and one Y.L. member.
Many interesting lectures have been given, also raffles and sales
Morse classes are to be given by G2BBT and transmitting lectures
by G3FCT have been arranged. .

New members welcome, also visitors.

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec.: L. H. Webber, G3GDW, 43, Lime Tree Walk,
Newton Abbot.
T the June meeting reports were heard and read from the
members who co-operated in the recent RSGB National
Field Day.

lews from

the Clubs

It was decided by the club to send a message of sympathy
to Bern Symonds, BRS 19991, who is still in hospital undergoing
a series of operations. R

The chairman, G2GK, announced that some recorded lectures
and also films are being arranged for the meetings’ next winter
—further details later.

A general discussion on the subject of the RSGB NED was
then carried.

BRENTFORD EVENING INSTITUTE

The Brentford Evening Institute will again be holding classes
in radio subjects during the session commencing on September
19th next.

The courses are :

Radio Servicing I.—No previous knowledge of the subject
is assumed.  The course covers theory of all circuits commonly
met in commercial radio receivers and methods of locating
faults.  Some practicat work is included. :

Radio Servicing IL.—The course is mainly devoted to television
and again includes practical work.

Radio Amateurs.—This class prepares students for the C. and
G. examination for Radio Amateursto be held next May. No
previous knowledge of the subject is required. The class con-
tinues for several weeks after the examination. .

Each class is held between 7 and 9 p-m. and on Mondays,
Tuesdays and Wednesdays respectively. Enrolment may be
made during the evenings of 12-16 September inclusive. The
fees ure 10s. for any one course, or |5s. for two courses.

PRACTICAL TELEVISION

The August issue of our companion paper
*“ Practical Television,”” now on sale, begins a
short series of articles on the construction of con-
verters for the new Band IIl commercial trans-
missions. Three or four different models will be
described, and in the August issue a ** local station *°
model is featured. Fringe area models and types

suitable for either straight or superhet will be

included in the series. In addition there is an article
on Timebase Testing with the Oscilloscope, a
continuation of the series on the problems involved
in Band 111 reception, Ground Plane Aerials for
Television, Amateur -Chassis Construction, Picture
Tubhe Developments and Servicing data for the
Pye V4 and V7 series reccivers. The usual features
such as Pages from an Engincers Notebook,
Correspondence, Readers Prolizms Solved, etc.,
are also included. | o
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COMPLETELY BUILT SIGNAL GENERATOR

Coverage 120 Ke/s-220 Kc's, 300 Ke/s-900 Kefs, 900 Ke/s-2.75 Mc/s,
2.75 Mcis-8.5 Mc/s, 8.5 Mc s-25 Mc/s, 17 Me/s-50 Mc's, 25.5 Mce's-75
Mc/s. Metal case 10 X 6% x 4}in. Size of scale 6} x 3iin.. 2 valves
and rectifier. A.C. mains 230-250 v. Internal modulation of
100 ¢.p.s. to a depth of 30 per cent., modulated or unmodulated,
R.F. output continuously variable 100 milli voOlts. .W. and
mod. switch, variable A.F. output and moving coit output meter.
Biack crackle finished case and white panel, Accuracy plus or
minus_2%. /19/6 or 34'- deposit and 3 monthly payments
25/-. P.& P. 4/- extra.

leater Transformer, Pri, 230-250 v. 6 v. 1} amp., 6{-; 2V, 2}
amp., 5/-; 13v.1amp.. 7.6.

Three-speed automatic changer, by a very famous manu-
facturer, current model. Will take 7in., 10in. or 12in. records
mixed. Turn-over crystal head, VERY LIMITED QUANTITY
A.C. mains 200/250. £7 18/8. P. & P. 4/6.

PLASTIC CABINET as illustrated. 11 x 6! x 5tin., in walnut or
cream. ALSO IN POLISHED WALNUT. complete. With T.R.F.
chassis, 2 waveband scale. station names. new waveband. back-
rl;laée.}]dr;gl, pointer, spring, drive spindle, 3 knobs and back. 22/8.

As above with Superhet Chass 2368. P.& P.. 36,

As above complete with new . c);leakor to fit and O.P. trans..
40'-. P.& P.3!6. With Superhet Chassiz. P. & P.36. 4l/-.
Uxed Metal Reetifier, 230 v. 50 mA.. 3'6 ;. gang with trimmers,
66 : M. & L. T.R.F. coils, 5/- ; 3 Govt. valves, 3 V'h and cirguit,
4/§ ° heater trans., /- : volume control with switch, 3/8 :
wave-change switch, 2/- : 32x32mfd. 4 - ; bias condenser, 1/- ¢
resistor kit, 2:- ; condenser Kit, 4 -

Complete A.C. Mains 3 Valve plus metal rectifier T.R.F. kit.
In the above cabinet, £3/15/0, plus 36 . & P,

Single speed player, A.C. mains 203 250 volt. complete with
needle armature pick-up in a reaily wonderful polished
walnut cabinet. will take up to 12 inch record, Puil-out
drawer on steel runmers. Original list price £8'17,6, -our
price £4/9/6, post and packing 10.-.

Used A.C, Mains. 5 valve, 3 wavebands. =
x 8iin. x 3in. Complete with 3 waveband scale, 10%in. x 5fin. Pair
465, K.C.LF., tuning condenser, main transformer, volume
control with switch, Tone Control, 3 waveband coil pack. (This
{s a completely detachable unit on small chassis.) Various small

Superhet chassis. 111in.

T.y. CONVERTER for the new commercial stations, complete
with 2 valves. Fregquency can be set to any channel within the
136-196 Mefs band. LT. will work into any existing TV. receiver
Between 42-68 Me/s. Input arranged for 80 ohm feeder. EF80 as
R.F. amplifier, ECC81 as local oscillator and mixer. The gain of
the first stage, R.I*. amplifier l10DB. Required power supply of
200 D.C. at 25 mA.. 6.3 v. A.C. at 0.6 amp. Input filter ensuring
freedom from unwanted signals. Simple adjustments only. no
instruments required for trimming. Will work into any T.R.F.
or Superhet. Size 41 x 2§ x 2in. P. & P. 2/6. £2/18/0.

Double Wound Mains Transformer, 200/250 v. metal rectifier,
and smoothing condenser to suit above, 18/6.

Extension Speaker cabinet in polished walnut, complete with
8in. P.M. P. & P.3/-, 24'8.

8in. I’. M. Speakers, removed from chassis. fully guaranteed.
All by famous manufacturers. P. & P. 1/6. 12/8.

voelume Controls. Long spindle less switch, 50 K., 500 K.. 1 meg.,
2/8 each. P. & P. 3d. each.

Used A.C. Mains 200/250 volts, 4-vaive plus Metal Rectitior,
medium wave superhet in polished walnut cabinet, size 14 x 94 X
7iin., complete with valves 6K8, 6K7, 6Q7 and 6F6. 61 PM speaker.
Fully guaranteed. P.& P.7/6. £3/15/-.

Constructor's Parcel : Medium & Long-Wave A.C. Mains
230/250 2-valve plus Metal Rectifier, 22/8. Comprising chassis
10} X 1% X 14in., 2 waveband scale, tuning condenser. wavechange
switch, volunie-control, heater trans.. metal rectifier. 2 valves
and villolders. smoothing and bias condensers, resistors and small
condensers. and Mmedium- and long-wave coil, litz wound. Circuit
and point-to-point, 1/3. Post and packing. 2/6 extra.

Volume Controls. Long spindle and switch, §, ¥. 1. and 2 meg.,
4/- each, 10 K. and 50 K., 3/6 each. 1 meg.. long spindle, double
pole switch, miniature. 5 -

Standard Wave-change Switches,
3-way, 1/9. Miniature 3-pole 4-way. 4-pole 3-way. 278,
11-way twin wafer. 5/-. 1-pole 12-way single wafer, Bi-.

Constructor's Parcel, comprising chassis 12¢ x 8 x 2tin.. cad.
plated, 18 gauge, v'h. IF and trans, cut-outs. back-plate. 2 sup-
porting hrackets. 3.waveband scale, new wavelength stations
names. Size of scale 11} x 41in., drive sp. drum. 2 pulleys, pointer,
2 bulb holders, 5 pax, 1.0., v/i. 4 knobs and pair of 465 IFs, twin
gang. 16 x 16 mid., 350 wke., mains trans. 250-0-250 60 mA. 6.3 v.
2 amp., 5 v. 2 amp. and 6!in. M.E. speaker with O.P. trans. P. &
P., 36. 39/8.

40-Watt Fluorescent Kit. A.C. Mains 230-240. Comprising choke.
power-factor condenser. 2 tube holders. starter and starter-
holder. P. & P. 3-. 17/8.

20 watt A.C. or D.C. 200/250 v. fluorescent kit, comprising trough
in white-stoved enamel, two tubeholders, starter. holder and
barreter. P. & P., 1/6. 12/8.

R & T.V. COMPONENTS (ACTON) LID.

23, HIGH STREET, ACTON, LONDON, W.3

Teiophone : ACOrn 5801 (Opposite Granada Cinema)

Hours of Business : Saturdays 8-5 p.m.
Wednesdays 9-1 p.m. Other days 9-4.30 p.m.

4-pole 3-way, 1/9: 5-pole

2-pole

cond s and resistors biasing condensers. 19/8. P. & P., 316.
.M. SPEAKERS. 61in. closed field, 18 6. 8in. closed field. 20/6.
10in. closed field, 25/-. 3iin., 16 6. P. & P. on each. 2i-.
vaiveholders. Paxolin octal. 4d. Moulded octal. 7d. EF30.
7d. Moulded B7G. 7d. Loctal amphenol, 7d. Loctal pax., 7d.
Mazda Amph.. 7d. Mazda pax.. 4d. B8SA, B9A amphenol. 7d.
BTG with screening can, 1/6. Duodecal paxolin, 8d.

Twin-gang .0005 Tuning Condensers, 5'-. With trimmers, 6/8.

CUB one-sixth h.p. A.C. 220,250 v. by Brook Motors.
Reversible for continuous running, £4 9 8. Post & Pkg.. U6.

Polishing attachment for electrie drills, Quarter-inch spindle.
chromium-plated. 5in. hrush, 3 polishing cloths and one sheep-
skin mop, mounted on a 3in. rubber cup. P. & P., 1/6. 12/6. Spare
sheep-skin mops. 2/8 each.

Potato & Vegetable Pecler, hy famous manufacturer, capacity
4}lbs., complete with water pump. Al aluminium construc-
tion, white stove-enamel finish, Originally intended for adap-
tion on an electric food-mixer, can easily be converted for hand
operation. 39/6. P. & P.. 3-.

Primary, 200-250v. P. & P., 2-
500-0-500 120 mA. 4 v. C.T.42. 4 v. C.T.. 4a. 1 v. C.T. 2.5 0., 276,
500-0-500 250 mA, 4 v. C.T.5a. 4 v. C.T.5 a. 4v. C.T. 4 a., 39/6.
P. & P. on the above transformers 3 -.

300-0-300 100 mA.. 6 v. 3amp.. 5 v. 2 amp., 22'8.

Drop thro’ 350-0-350 v. 70 mA.. 6 v. 2.5 ambp,, 5v. 2amp., 14/3.
Prop thro® 250-0-250 v. 80 mA., 6 v. 3 amp., 5 v. 2 amap.. 14/8.
280-0-280. drop through, 80 mA., 6 v. 3amp., 5v.2amp.. 14/8.
250-0-250, 80 mA., 6 v. 4amp., 14'-.

Drop thre' 270-0-270, 80 mA., 6 v. 3 amp.. 4 v. 1.5amp., 13/8.
Drop thro® 270-0-270 60 mA., 6 v. 3 amp., 11/6.
Auto Frans. Input 200/250. .T. 350 v. 350 mnA. Scparate L.T.
63v.7a.,6.3v.1tamp.,5v.3amp..25-. P.&P. 3-

Muins Transformer, fully impregnated. Input 210. 220, 230,
240. Sec. 350-0-350. 100 mA., with separate heater. transformer.
Pri. 210, 520, 230, 240. Sec. 6.3 v. 2 atnp., 6.3 v. 3amp., 4v. 6 amp.,
and5v.2amp. 30-. P.&P..5-

2'- ' 60+ 100 mfd.. 280 v, w

32 mfd., 350 wkg. ...

: -
16 x 24 350 wkg. ... 4 - | 50 mfd., 150 wke. ... 1/9
4 mfd., 200 wkg. ... 1:3 | 65 mfd., 220 wkg. ... . g
40 mfd., 450 wkg. ... 3,8 | 3 mfd.. 150 wkg. ... .. 18
16 x 8 mfd., 500 wkg. 4850 mfd., 12wke, .. 11d.
16 x 16 mfd., 500 wke. 59| 50 mfd.. 50 wkg. ... .. 19
16 x 16 rnfd.. 450 WKE. 39, Minlatwe wire ends
32 x 32 mfd., 350 wkg. 4'- moulded 100 pf., 500 pl..
25 mfd.. 25 wke. 11d. and .001 ea. .
250 mid., 12 v. wke 1'- 1 280-0-280 80 mA. 4 v. 4 &a..
16 mfd.. 500 wke., wi 4v.2a. ... ... 1418
ends... /9 1 250 v. 350 mA. 6.3 v. 4 a.
8 mid.. 500 v. wkg., Wil | twice,2v.2a. ... ... 19/6
ends,.. ... 928 Auto-trans.. input 200/250
8 mfd., 350 v. wkg.. tag | HT 500 v. 250 mA. 6 v,
ends... 161 4a. twice2v.2a. ... 19/8
100 mfd., 350 wkg. 4-] 250-0-250 1.5a.
164 16 mfd., 350 wkg. 33, 056 ... 10/8

Terms of business : Cash with order. Despatch of goods within

three daus from receipt of order. Where post and packing charge

is not stated, please add 1/6 up to 10 -, 2 - up to £1 and 2/6 up to £2.
All enquiries S.A.E. Lis!s bd, each.
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aries 200-230-250 v. 50 ¢/s Scereened

250-0-250 v. 70 mA, 8.3 v

300-0-300v. 100 mA,6.3v.4a,.5v.3a ... 22/9
350-0-350 v. OOmA. 6.3v.4a,5v.3a...22/9
350-0-350 v. 100 ma, 6.3 v. ¢ a. C.T.
0-4+-5v.3a e 2319
350-0-350 v. 150 mA 6.3v.4 d..5V433... 2019
350-0-350 v. 15r)mA .3v.24,6.3v.2a,
5v.3a. a0 31/6

TOP SllROU[)hD DROSP l'lll{()lilgnsl,l

FUL lY

lntorlmvod and imprognntcrh Prim-

FIL. \\II‘\T TR A\SF()R“LRS
All wit]

12v.1 a, 7/11
1718 ;12 v. 3a'or

6.3'v.3a, 8/11 ;
r2.4'v.15a, 17/8.

n 200-250 v. 50 c/s primaries 6.3 V.
1.5a,5/9:63v. 2& 7/ . 0-4-8.3v. %a.7l9:

CHARGER TRANSFORMERS
All with 200-230-25¢
0-9-15 v. 11 a, 11/9; 0-9-15 v. 3 a. 16/9 :

0-9-15 v. 5 a, 18/9; 0915 v. 6 a, 22/9

0 v. 50 ¢/s Primaries :

SMOOTHING CHOKES
250 mA 3-5H100ohms ...

150 mA7-10 H 250 ohms

FULLY Slll{OUl)l l) UPRIGHT
250-0-250 v. 60 mA, v.2a.5v.2a,

Midget.tvpe 24-3- 31n .. 1718
350-0-350 v. 70 mA, 6.3v. 22, 5v. 22 ... 19/9
250-0-250 v. 100 mA. 6.3 v.-4 v. 4 a.

C.T.0-4-5v.3a .26/9
250-0-250 v. 100 mA, 6.3 V. 6 a, Sv.3a.

for R1355 conversion . - 31-

-300 v. 100 mA, 63 v.4v. ¢4 a

C.T.0-4-5v.3 279

350-0-350 v, 100mA 6.3v.da,5v.3a. 15/9

350-0-350 v. 100mA. 63 v.dv. 4a,
C.T.04-5v.3a ... 2719

50 v. 150 'mA, 6.3 v. 4 a.
0-4-5v.3 .33/9
25-0-425 v. 200 mA, 6.3'v. 4a, C.T.

6.3 v.4a, C.T..5v.3a. Suitable

Wllliamson Ampolifier, eto. . 49/9
450-0-150 v, 250mA 63» Ga 63v Ga
5v.3a .. 69/9

100 mA 10H 175 ohms poined .
80 mA 10 H 3500
60 mA 10 H 400 ohms

LT, TR \VQFOR\ILI{Q
2,500 v. 5 mA, 2-0-2 v. 1.1 a, 2-0-2 v,
1. lafor VCR97 VCRS517, etc. o

OUTPUT TRANSFORMERS
Vndgettgattery Pentode 66 ;1 for

Small Pentode5,0000 to3q ..
tandard Pentode, 5.000Q to3g
St.andard Pentode, 7/8.0000 to3a ...
Standard Pentode, 10,0000 to30Q ...
\(ulm-ratio 40 mA, 30:1, 8
60 : 11, Class B Push-Pull ..
Push- Pull 1012 watts 6V6 to 30 or
150, Sectionally wound 16/9
Push-Pull 10-12 watts to match 6V

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s. 120 v. 40 mA 7/9
130v.50mA, 6v.3a . --14/9

to3-580rl5a ... oo
Push-Pull 20 watts,” sectionally
wound 6L86, KT66, etc.,to 3or 130 47/9
Williamson type exact to spec. 85/-

Secs. 230-0-230 v. 60 mA, 6.3

v.
Only 11/8.

MIDGET MAINS TRANSFORMER,
Manufacturer's Surplus. Primary 2&)2/240 15, 25, 30, 35,
v. 2 a,

SILVER MICA CONDENSERS, 5, 10,

20, 40, 50, 100, 120, 150, 200
2303004 )00100()(001mfd)2000Dfd
(.002 mfd.). 6d. each ; 3/9 doz. One type,

RADIO SUPPLY

32, THE CALLS. LEEDS, 2

CO. (Leeds) LTD.

(For Terms see full

page advert)

- TRANSFS. 230 v. 50 e/s.
8/9 ; 0-11-22 v. 30 a., 72/6 :
.35a 79/6 77v7a.C..
. Carr 5/-.

. Carr. 5/ extra on following
. 200 . 6. o 279

4-68.. 5v.33a., 29/9.

EX-GOVT, AUTO TRANSFORMERS
Double Wound 50 c/cs.

10-0-200-220-240 v. to 10-0 275-295-315  v.

1.000 watts, 69/6. Carriage 5/- extra.

Single Winding.

15-10-5-0-195- 215-235 v. 500 w.. 27/9.

EX-GOVT, 5“00 l‘"l\(x
250 mA, 10 H 50 o ..

CHOKES
.. 14/9

EX-GOVT, METAL BLOCK (PAPER)
CONDENSERS
4 mid. 500 v., 2/9: 4'mfd. 1,500 v., 4/9 :
6 8 mfd. 400 v 511 8—8 mfd. 500 v., 6/9 ;
mid. plus 2 mfd. 250 v., 11 ¢ 5
8 mfd. 500v 5/9 15 mfd. 500 v., 6/9.

EX-GOVT, E.H.T. SMOOTHERS
.02 mfd. 8000 v. cans. 1/11 ; .25 mfd.
4000 v. Blocks, 4/8; .5 mfd. 2,500 v.
Blocks, 3/8 ; .5 mfd. 3,500 v. cans, 3/3;
1.5 mfd. 4.000 v. Blocks. 5/9.

EX-GOVE., VALVES (NEW)

ach Bach | Each
1T4 791 6V6GT  7/9 | 6L6G  11/9
185 78 | 6X5GT  8/9 | 6ATE  8/9
25 58 em 711 | EF36 59
524G 9/ | 12A8 7/9 | EBS1 8/9
K7G  5/11 | 15D2 4/9 | EF9l 719
6K8G  g/9 | 2524G  9/8 | SP4l  1/11
6NSTGT 9/9 | 35Z4GT 10/6 | SP61 2/9
RF28 NUTS  BRAND  NEW,

U
CARTONED. Only 39/6. Carr. 2/6.

teadxasavsecsacasdaedveaD

VINERS

== VALVES —
4/- — EF50 — 4/-

SP4] 2/6 | 1RS 7/6
EF54 5/- | EF50 (Syl)
EF37A 11/- 6/3

8/6 | 105/30 5/6
6K7 6/- | VUI33 3/-
6SK7 4/- 1 Cv201 7/6
6SH6 5/- | VT501 6/-
574 8/6 | Pcn 220 4/-
1T4 7/- | EASO 2/-
2X2 4/~ | ECS52 5/-
12H6 4/~ | EF39 7/-
VUIIl  3/- | 6K8 11/-
CV63 6/- | 615 5/-
CV286 7/- | 6SA7 9/-
EL32 5/- | 6SN7 9/-
SP6l 2/6 | VU39 8/6
EF36 3/6 | 1S5 7/6
EC54 4/6 | 12SH7  4/-
6Q7 8'6 | 150/30 7/6
6J)7 7/- RK34 2/6
6SJ7 6/- | CV286 7/-
6SL7 7/- | EL50 9/-
504G 8'6 | HL2 4/-
GERMANIUM DIODE.—
G.E.C,, at 2/- each.
SILICON DIODE.—U.S.A.
at 2/6 cuch. Packard Bell
Amplifier, 1 6SL7, 1 28D7,
valves and booklel l2/-
New. Siemen H;S Relay,
3,400 ohms, at 10/-.

(MIDDLESBROUGH)

26, EAST STREET, MIDDLESBROUGH

(Tel. : Mid 3418)

DST100 COMMUNICATIONS SET.—
Covers 50 k¢/s-30 Mc/s, 7 bands, 5- -stage

RELAYS. — All types in
stock from 2/6 each.

RF 24 & 25.—Less valves,
10/-. RF 27, £1.

CONDENSERS.—E]ectro-
Iytic, 8 mfd., 2/-; 8+8
mfd., 3/9; ]6+8 4/~
16+16, 4/6. All 450 \A
wkg. 20 mfd., 3/- ; 32 mfd.,
500 v. wkg. Bias 25 v./25
mfd., 2/-; 50/50, 2/-.

R.F., turret coils, double supcrhet The REQISTORS (Carbon).—1,
recciver £25 U.K. Few only. 5, 1, 2 watt mixed. 12/6
BENDIX TX.—TA, 12G. -Brand New. | per 100.

Covers 300 k¢/z- 600 ke/s and 3 Mc/s-4.8
Mc/s, 4 Mc/s-6.4 Mc/s, 6 Mc/s-9 Mc/s in

4 Channels. Valve line up: three 807,
four 12SK7, £6 (Mainland).
Ti1403 TX in Brand New Condition.

Cabinet worth money to make Table

POTENTIOMETERS. All
values at 2/6 cach.

CONDENSERS.—5pF-
1 mfd., £1 per 100. Mixed.

Topper.  Less valves, £3/10/- (Mainland). *'C\[LETER’%}“E M.C, T.C,
TRY9 RX.—Six-valve Battery Set, 120 volt ’ ’

H.T., 2 vo!t Filament, 15/-. A Bargain, SWITCHES. — Yaxley,
NCW Toggle and Rotary types at

AMPLIFIER TYPE
(new) with 2 valves, 2
batteries, £1.

volt Filament,

POWER PACK.—350-350 volt 150 mA.,
6.3 v. 5 amp., 5 v. 3 amp. input, 230- 250

A.C. mains. Smothed with choke.
A Bargain at £2/10/- each.

1553A.—Complete
less

9/- per dozen. Mixed.

TRANSFORMERS. — 200 -
250, A.C. mainsinput ; out-
put5v 11v,17v,, 1} amp.,
13/6 ; 4 amp, £l Auto
Tranq 110, 150, 190, 230 v.
7 amp., £2.
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MODIFICATIONS WHICH MAY BE MADE TO ALMOST

TO GIVE IMPROVED RESULTS

ANY AMPLIFIER
By W. J. Delaney

(Continued from page 470 August issue.)

N addition to the modifications described last
I month there is one other which can conveniently
be added to most amplifiers without structural
alterations. Taking as a basis the Williamson type
amplifier, which would appear from correspondence
to be the most popular type—whether built to the
original specification or a modification, either home-
designed or supplied by one of a number of firms—
there is sufficient gain available to permit of the
application of more feedback. As is well known,
fecdback reduces the gain of an amplifier, although it
does play a very large part in reducing various forms
of distortion. In the amplifier described, and in
similar models, the usual practice is to include a
resistance between the secondary of the output trans-
former and one of the early stages. Even if this is
functioning satisfactorily it may prove worth while to
fit a small capacitor across this resistance. The exact
value cannot be given as it depends upon a number
of factors, but probably something around 100 pF will
improve the response curve. If this feedback loop is
not taken to the first valve in the amplifier an attempt
should be made to do this. The more stages over which
it is applied the better the results. but the lower the

220K0) HT +

<

o to-25uF )

HT +

l

|
< fl
To earfy

vahe
~— VW

o/ to*25pF

S {1

220K0

Figs. 3 and 4-—~Two forms of feedback from the
output stage.

H

amplification.  If there is stiil sufficient gain in hand,
a further feed-back loop may be added between the
primary of the output transformer and the preceding
stage. ~ Simply connect a vesistance and condenser
in series between cach of the output anodes and the
anodes of the driver stage.  Values again depend
mainly on other circuit constants, but the resistance
may be from 100k to 500k and the condenser .1 to .25
u#F. In addition to levelling up the curve, this also
has the effect of correcting any phase shift introduced
by the normal coupling components. 1t should again
be emphasised that these changes will not produce
any audible effect, unless the loudspeaker assembly is
capable of reproducing them, This is most important,
and it is useless to throw away gain or go to the
trouble of finding suitable values for the new networks
if the speaker arrangements will not answer to them.

Direct Coupling

One of the main drawbacks of the normal rcpro-
ducing system is the failure to give good transient
response, and the ill-effects of phase shifts. 1t is cnly
when a good multiple speaker system with proper
cross-over networks is employved that the cffects of
modifications in this direction can bec noticed, but
assuming that these arc available there are one or two

HT- { HT+

IAAUMAJ

%
=
=
=

MM

Fixed =

or
variable
res:stors

=

.

X

MM

o Heater
W winoing

=

AWM
=

Figs. 5 and 6.— Biasing arrangement when D.C.
coupling is used, and hearer biasing.
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further steps which may be taken to improve the
amplifier.  First of all, the first stage in the William-
son is direct-coupled. The elimination of the coupling
condenser may be carried out in the next stage also,
and, of course, the coupling condenser is a nuisance.
Apart from certain forms of distortion relative to
phase shift, a leaky condenser will put a positive poten-
tial on the grid which is not provided for, and as a
result will introduce distortion. By omitting the
condenser we can ascertain the exact positive voltage
which is applied to the grid and take steps to cope
with it.  Fig. 5 shows a direct-coupled stage where
the grid of the valve shown requires 2 volts negative
bias for correct working.  In this illustration the
voltage on the anode of the preceding stage is shown
as having a potential of 150 volts positive. This means
that in order to ensure that the grid of the valve carry-
ing 150 volts positive is biased negatively with
respect to the cathode, the latter must be made more
positive than the grid by the bias called for, ie., 152
volts positive. The voltage drop through the cathode
resistor may not prove sufficient for this, and therefore
the cathode will have to be connected to the H.T.
positive line through a potentia! divider, as shown in
Fig. 5. Obviously, it is not possible to give exact
details here to cover all cases, but it should be remem-
bered that the grid bias is calculated between the grid
and the cathode, and the cathode must be elevated
10 a positive potential higher than the grid. Actual
measurements are called for in this case, and it is
not a simple matter to calculate just what each part
of the circuit is getting.  The main drawback to
this arrangement 1s that the cathode has to be made
SO positive in some cases that it is possible that the
heater-cathode insulation will break down. The
makers of a valve stipulate the maximum voltage
which may be applied between cathode and heater,
or the maximum difference in potential which the
valve will tolerate, and if it becomes necessary to

raise the cathode to a value which would normally
be higher than the figure given, then it becomes
necessary to raise the heaters also to a high value
so as to keep within the tolerance limits of the valve.
How this may be done is shown in Fig. 6. A further
potential divider, either fixed or adjustable, is placed
across the H.T. line, and the heater centre-tap is taken
t0 a point on this divider, which will provide about
50 to 100 volts positive. This means that, as men-
tioned last month, the heater circuit must be wired
with twin leads and a centre-tapped winding or arti-
ficial centre-tap employed. - Experiments show that
there is no audible difference when the heater is
returned in this way, and some examination of the
circuit is, necessary to make certain that no un-
expected troubles are introduced. Normally it is
quite in order to carry out this positive biasing of
the heater circuit, and it thereby enables the djrect
coupling to be introduced without difficulty, and with
valve safeguards. o

Miniature Valves . .

Before going intp the question of changing the
input stages there is.one further simplification or
modification which can be introduced in some of the
older types of circuit, or those which do not employ
double valves.  The older Williamson used single
triodes for the early stages, which called for an octal
valveholder, and several commercial models of this
appeared. This means that there are 4 valveholders
in such circuits, and wiring is accordingly rather
lengthy and liable to pick up hum. By replacing these
valveholders by the miniature type of 9-pin holder,
and replacing the two 6SN7’s or their equivalent by a
valve such as the 12AU7 or cquivalent, the wiring may
be kept more compact, with Jess liability to hum,
and the spare valveholders will leave themselves
available for further modifications to be described

" British Radio Leads the World"”

AN 18-page coloured, illustrated brochure, ** British
< Radio Leads the World,” is now being
sent to prospective visitors from overseas to the
National Radio Show to be held at Earls Court,
London, from August 24th to September 3rd, 1955,
with a pre-view for overseas and other special
visitors on August 23rd.

With Big Ben's tower (at the British House of
Commons) on the front cover and with information
printed in English, French and Spanish throughout,
the brochure makes the point that in the period from
August 23rd to September 15th there are three great
exhibitions, all of radio and electronic interest, in or
near London, the others being the Farnborough
Flying Display and Exhibition and the Engincering
and Marine Exhibition.

After a reminder that the world’s first television
service was Britain's and that it is now available to
90 per cent. of the population, some American
opinions are quoted :

“The l4in. TV set we rented for our London
room gave us a picture that for clarity and contrast

is vastly better than we generally see in the U.S.”

** British television s technically the most
advanced in Europe.”

Photographs show striking recent developments
and installations, and a graph demonstrates the rise
in exports of all kinds of British radio equipment.

next month. (To be concluded.)

New Junction Transistors

THE GENERAL ELECTRIC CO., LTD., has

introduced three new germanium alloy type
p-n-p junction transistors, which offer the designer
a range of ratings and characteristics. The type
EWS58 is intended for low voltage (up to 5 volts)
audio frequency applications, such as hearing aid
amplifiers. The type EW59 on the other hand, can be
used at supply voltages up to 20 volts : as a small
signal amplifier, it can be used at frequencies up to
about 0.5 Mc/s, whereas in Class' B audio frequency
output stages outputs of up to 300 mW. can be
obtained at low distortion. The type EW53 can be
used at supply voltages up to 10 volts, but has a
slightly lower frequency and power output range
than the EWS59. All three are hermetically sealed
in gold-plated metal cans, and are therefore in-
dependent of Variations in humidity. They are
mcchanically strong and will withstand considerable
mechanical shock and vibration. The cans are
identical for all three transistors.

The small germanium wafer is mounted on a
nickel frame. The collector and emitter leads are
connected to small indium beads on opposite faces
of the wafer. The base lead is joined directly to the
wafer itself. These threc leads are taken through a
glass bead which is set in a copper thimble and the
whole device is hermetically sealed inside a small gold-
plated copper can.
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OR some time past the writer has been very in-
: F terested in portable transmitting—particularly
the small Q.R.P. equipment—and has on many
occasions used alt types of equipment, including most
of the British and U.S. ex-Army sets, modified, of
course, to bring them to amateur requirements. But
owing to conditions deteriorating over the last few
years, working conditions on these pieces of equip-
ment, on the normal low frequencies, have been very
bad and at times impossible, except for very short
distances. In view of this fact I decided to try and
build up something small for the 2-metre band
which is an ideal frequency for short-range working,
with 100 per cent. contacts, devoid of Q.R.M. and
Q.S.B., etc. :
Most pieces of equipment for this band arc rather
involved, due to the transmitter being multi-staged
and the receiver also becomes rather complex.
In addition, the necessary power supplies make it
rather heavy and hardly suitable for a person to
carry, so 1 decided to keep the equipment as. simple
as possible by using the minimum “of valves and
circuitry capable of working from small batteries
and yet being able to radiate and receive signals
with an efficiency comparablé to the normal types of
2-metre equipment.

The Circuit

1 had on hand a picce of ex-government equipment
which had a novel type of oscil-
lator which 1 subsequently
adopted as the basis of the trans-
mitting section. The circuit, as

To mod.
HT.

Inside filled with
po/_ythene cement

A PORTABLE TRANSMITTER-RECEIVER FOR THE
LICENSED EXPERIMENTER

By R. Moores

is 3in. long, onc end shorted out with a lcad taken
from it to the modulated H.T. supply, the other
two ends going to the anodes of the triodes and tuning
condenser. The lines arc slipped into a length of
lin. inside diameter copper tubing, 2}in. long, after
which the inside of the tube is filled with polythene
cement which can be made by dissolving odd bits of
polythene in some carbon tetrachloride. The copper
tube is then earthed to the chassis.

This type of oscillator has a very high order of
stability and being enclosed in the tubing it is -
absolutely free from capacity effects. The output is
taken from one anode, through a 1.5/7.5 pF ceramic
trimmer to a 3-wave aerial which is connected to
earth via a R.F. choke so as further to prevent
unwanted capacity effects. The resuits are very good,
the aerial loads up well as the trimmer is pre-set,
and holding, or even shorting thc aerial to earth,
does little or nothing to affect the frequency. The
oscillator is choke modulated from the audio section
of the receiver and is perfectly readable on the ordinary
type of station 2-metrc receiver, even when fully
modulated.

The Receiver

The receiver section consists of a 957 acorn super-
regenerative detector which is coupled to thc trans-
mitting acrial through another 1.5/7.5 pF ccramic
trimmer, but which is pre-set to the lowest capacity
position. This cuts the unwanted radiation from this
valve down to a minimum and, at the same time,
prevents the receiver tuned circuit from absorbing
the R.F. when transmitting. Although this coupling
may seem low it is ample for this receiver.

The audio section of the receiver consists of a 185

80 ohm twin ssfpﬁt To Grig
TV feeder Ftor
S5 x5p,

can be seen from Fig. I, is a
Lecher line type of oscillator

1/
2%

using two valves, with feed-back
through condensers from the
anodes to opposite grids, the two
lines being covered with poly-
thene and the whole assembly
being enclosed in a length of

14 Inside dia. copper tube

-

copper tubing which is earthed.
The “lines” are a length of
80-ohm twin feedcr cable which

5

Fig. 2.— Details of the osciflator.
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capacity coupled from the 957 and driving a 3A4
to a pair of phones of low impedance and light
weight via a step-down transformer, the primary of
which also acts as the modulating choke when
transmitting.

A crystal microphone (ex-deaf aid) is used to drive
the audio section when transmitting and this is
fixed to the chassis, enclosed—in my model—in
an old metal potentiometer case. It is desirable to
fix the microphone in this way so as to avoid R.F.

Send/receive
switch

- ) ) G| |} | D ) S

Alike

Phone

socket — Transm/fler

i tuinng
Receiver Aerial
tuning P socket

ra—

*u .
i Regeneralion
controt

Detrails of the controls.

fecdback when transmitting, and the type of micro-
phone is very sensitive so it has not proved necessary
1o hold the unit up whilst talking or to talk loudly in
order to modulate fully.

-

Construction

When assembling the Lecher line assembly it is
advisable to Icave a short length of extra wire on the
80-ohm cable in order to allow for pruning, so as to
ensure that the tuning of the transmitter covers the
band correctly. 1t is also very important that the
screening as shown in the circuit is carried out,
otherwise all kinds of feedback will result. The R.F.

15 pF transmijtter
trimmer

Recelver tuning / Copper tubing
condenser 057

A side view of the unit.

chokes shown in the circuit are made from high-
value }-watt resistances covered with a single layer of
close-wound 36-s.w.g. enamelled wire, or, if available,
types found in the SCR522 receiver -or the British
or U.S. LE.F. can be used. These chokes are all
essential for the correct working of the equipment
and nonc should be omitted. The three B7G type

PO ) D D) 4R D 1 |- ) TS| | G ) D D> | S D ) G 1 D} D, D1 | G} ¢

valves are, of course, plugged into normal type valve
holders, but in order to save space the writer dispensed
with an acorn-type

holder and soldered
direct to the pins of
the valve, although
this should be done
with care in order to
avoid damage to the
valve. If, however,
room is available the
valve holder can be
used. As the switch-
ing is kept simple
it “was possible to
modify a small push-
button switch to make
the necessary change
over from receive to
send, although any
type of suitable switch
can be employed, par-
ticularly as no switch- [
ing of the aerial is
required. The con-
trols, as can be seen,
are very few and con-

The complere s

VLY
:(See text)

- 9!6 Ceramic type condensers Receive
Fig. Y\.—Theoretical circuir of the transmitter-receivc
16 s.w.g., tapped 1 .

F e e G0 ) 1 QB () D { ) D { ) S D D}t { | S N ) S {7 {1 1D ) - | D (| S ) M (1 () G| > D || S - ) - (|
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sist of the receiver tuning (which in my case covers
from 140/149 Mc/s), the press-to-talk push-button,

Iy for use.

Small

regeneration control
for the receiver and
the transmitter tuning
which is screwdriver
pre-set to the fre-
quency desired. Other
fixtures on the panel
are the phone jack,
microphoneand aérial
connection. The aerial
used is a telescopic
type which was cut
so that at its fullest
extension the length
was 19in.—one half
wavelength. Being
telescopic it is easily
carried and can also
be collapsed when
within close proxi-
mity of the trans-
mitter. The head-
phones are the ex-
U.S. service type,
although almost any

personal type

Output Fransformer

HT+

T,

VYYVYVVVYVYY

ya
of T
» "
" HT

Bics gL~

L | L LT—

[ [

—d o

Switch
" if required

L2 is 6 turns %in. inside diameter, }in. loag,

om anode end,

other kind can be used, and provided it is kept a
fair distance from the unit an ordinary loudspeaker
can be used. The reason for keeping the loudspeaker
away from the set is because on transmit the output
is still in circuit which is a fine monitor when head-

345 Biss batteres
f

fransmitter tuning
condenser

Another view of the set.

phones are being used, but which, of course, will
tend to feedback when used with a loudspcaker.
Of course, if the operator wants to use the unit
always with a speaker, the switching can be arranged
to cut out the speaker when in the transmit position.

If desired the unit can be made as a walkie-talkie
type of unit or even used as a small station transmitter,

(Continued on page 561)

I S 1 D) S D ) D) G D) R D (D (-}

D) 1 D~ () D (G G} D) D (1 D () D | ) 4 G| 4 !+

» e

A comparison with the HMHand'e-Tulkie (BCo6l1)
which it out-performs. i

) - O D) . ) ) ) - (Y

R |} (| Lo g1
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Diode-transistor L.S. Receiver

SOME ANSWERS TO QUERIES AND

NUMBER of qucries have been raised since

the publication of the ** Diode-transistor

Loudspeaker Receiver ” in our February issue,
and the replies to thesc have been classified and
are given below for general information. In
addition, we should like to point out that we shall
shortly be publishing a Diode and Two-transistor
Receiver.

Outdoor Aerial

To collect sufficient current this should be about
30yds. long horizontally, and about 30ft. high or
at least above roof-tops of adjoining houses. Less
if it is near a BBC station, and more if far away.

If a meter reading of 4 to 5 mA. can be obtained,
the aerial and lead-in may be considered satisfactory.

All wiring should be at least 1ft. away from brick-
work, and suitable insulators used at fixing points.
Normal seven strands of enamelled wire used for
aerials is best in one length, including lead-in. Do
not use co-axial lead-in.

Indoor Aerial

For receivér with two transistors : 50yds. of wire,
insulated at fixtures and at least 6in. from ceiling
and walls.

If meter reading increases by 0.1 mA. when the
tuned-in receiver is connected to aerial, then the
receiver is near enough to the BBC transmitter for
good reception, and aerial in the ‘room suffices.
If lower reading, move aerial into the loft. If more
than 0.1 mA., so much the better—attenuate.

Bias L

Do not exceed 2! mA. with diode-transistor or
3 mA. with two transistors. Volume will not increase
after correct bias is applied. It will decrease if bias
is less than required, namely 0.2 mA. to 0.3 mA.
for diode-transistor : when the second transistor is
receiving 1.5 to 2 mA. bias is best.

Battery

Two volt is best for one or two transistors. More
does not help ; 1} gives less background noise when
two transistors are used.

Diodes

These should have low D.C. resistance to forward
current at fractions of a volt and exceptionally high
D.C. resistance to reverse current at several volts.
About 5 nA at —0.1 volt and less than 3 uA at plus
3 volts.

Transistors

Leakage with no aerial should be less than 0.3 mA.
Good transistors show no meter reading. Over-
heating when soldering produces lcakage, as also
does overloading and changing the circuit with
battery connected and switched on.

Volume
Much cannot be expected, and it depends on one’s
capacity to hear, from sharp hearing in childhood

SUGGESTIONS FOR IMPROVEMENT

to dull in old age. Normal output is about the same
as a valve receiver, with volume turned down for
listening without straining and ability to converse
without raising the voice but quiet talking.

With 2 volts and 2 mA. we have 4 milli-watts D.C.
The audio wattage in most cases may be less ; in
some cases with best components it will be much
more, because there is plenty of power in the battery
if the resistance is low enough to pass it. Say 10
milli-watts audio, that is one-hundredth of a watt of
which the loudspeaker will waste. a considerable
portion. When we have power transistors more
volume may be obtained.

Loudspeaker

This should have a large magnet and frec moving
coil—not stiff to the touch with the finger. Large
HiFi speakers with freely-moving cone are best.
It is the greatest offender in reducing volume, and
the most inefficient item.

Transformers

The lower the D.C. resistance of a winding the
more efficient will be the transmitter. The curve will
be steeper and straighter, particularly if diode has
low D.C. resistance, such as a junction diode : not
easy to obtain, with high D.C. resistance to reverse
current. For two transistors this does not so much
matter if the output transformer has lowest possible
D.C. resistance.

Spaced windings reduce self-capacitance and
improve the audio higher frequencies.

Proper matching improves volume. Impedance
should be high to audio frequencies to match tran-
sistors” resistance, for the output. Too high a ratio in
the intermediate transformer may increasec volume,
but it will also increase background noise, causing
interaction between the two transistors working on
the same battery and bias resistor.

¢¢ Shushing ** Noise

After a few minutes-a background noise may be
heard during quiet periods. Positive feedback from
one transistor to another makes it worse. Allow some
negative feedback by reducing 100 uF capacitor to,
say, 16,tF or less ; volume will not be so great as
well as less noise ; also try less than 3 :1 trans-
former ratio. But the cure is to isolate completely
the transistors by using two batteries and two pots,
with safety resistors. The only coupling between
the two units being the primary and secondary of
the intermediate transformer, with earth to the
diode-transistor section or both battery positives.
Reducing battery from 3 volts to 1} volts has the

greatest effect of reducing ** shushing ™ noise.
Components

Coils should not be close to metal chassis. Short
leads and neat soldering are essential. Diode coil,

tap and diode are the most sensitive items ; they should
be close together and away from other items, except
the .001 yF by-pass mica capacitor.
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9 Octave realism

The G.E.C. metal cone loudspeaker gives lifelike repro-
duction of any type of sound over a range of 9 octaves.
This includes the whole musical fundamental range with
overtones. This gives the true tonal quality and character
that all music lovers demand.

from a single unif

Sound engineers will appreciate the simyplification — and
the improvement in performance — which has been
achieved by combining these qualities in a single unit —

*smooth response over a range of 9 octaves, with ex-

tremely good low frequency response . . . *negligible
inter-modulation . . . *unequalled transient response due

to special coil and cone construction.

for only £8.15.0

This is a professional instrument but its remarkably low
price makes it particularly valuable to the home con
structor. Tt must be used under the correct
conditions to obtain optimum results. Cabinets
have been specially designed for use with
this speaker. Home constructors are in.
vited to write for details.

Mefal (o_n_e Loudspeaker

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, wW.C.2
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1 7/6 VALVE SALE 7/6
New boxed. All zuaranteed.
l 195, Y4, T80, 834, 5V4. GANG. GF12.

WG, 6KTM. 6KB, GRAT, 63L7, 6VE

6Xd, 787, 8D3. Beo
. BF91, E¥92, K PN
UF41. AT 8/8 K5, BATG,

SCu. GG, 6Q7, 63N, B0, ECI42, Rvlvania
1F50, MU14. AT 10/6 : ECLSO, EF80, KLl

Volume Controls | 80 ciiie COAX

Long spindles. Guaran- femi-air  spaced DPolv-

ALL WAVE RADIOGRAM C}{\S!S 3 teed | vear. All values thene insulated. }in.dia
THREE WAVEBANDS FIVE VALVES 10.000 ohms to 2 Meg. | Btranded core.
8.W. 16 m.—50 m. LATEST MULLARD Brand new Plessey 3-speed Autochanger Mizer Upit N0 Sw. S.P.3w. JLP.8w. | Losses ent 50% yd.

I Tt U ECH42. Kril, EBC4l, for7, 10 end 12in. Records. Twin Hi-Fi Xtal Heed 3 4/- 4 KTANDARD
. 9 1’;00 m.  ELAL. a0, with Duopoint sapphire stylus. Plays 4,000 records. EXT. SPKR. TYPE 3/- tin. Coax. 7@' yd.
" with 10in. P.M. B8penker, Sproag mounting, Baseboard required. 15lin. x COAX PLUGS . 1i,- DOUBLE SOCKET 1/-

€, 207230 v. W/c Bwitch. Short-Mediom-Long- 12jtn. Height 5iin. Depth 2in. Superb Quality. SOCEKETS . 1- OUTLET BOXES ... 3/8
Gram. A.V.C. and Negative feedhack. watig,  Bargain Price, 91 zns., post free. ) BALANCED TWIN FEEDER, yd. 8d. 8 or 300 ohma.
Chassiz 13 x 5} x 24in. Glass Dial-—18fu. x 43in., SIMILAR MODEL. 3 speed Single Record uait  DITTO SCREENED per yd.-8d. B0 chms.
horizontal or vertical available. 2 Pilot Lan] with Acos 37 Turnover Head, each Sapphire Stylus TYANA. Midget Soldering lron. 204,
Four Kuobs. Walnut or lvory, aligned and i~ plays 2,000 records. Starting Switch Automatically . 2307250 v., 14 11. Triple Three mod. wit

brated Chassis isolated from mains. PRICE £10/15/0. places Pick-up on records, 7in., 10in. or 12in. Auto  able Lench stand. 18/8. Solon Midget lron. 22/-.
Withont 10in. Speaker, £8/15/0. Carr. & Ins., 4.6 Stop. Baseplate 12in. x 8lin. Height 2.in. Depth | XTAL DIODE. Senwifive G.1(. type. 3/8. HLI
CONDENSERS.—New stock. 001 mfd. 7 kV 1jin. Price £7/15/8, post free. Phones (3. (.. Brown) or Hi-grade Amer., 15/8 p:
T.0.C., 65/8. Ditto, 12.5 k 2 pf. to 300 pf.

I

., 8/8 - i

e ol aiwtiar 500 v, 001 to 01 mifd., 0d. ;| ALUMINIGM CHASSIS. —18  g.w.z.  Plhin, BS.R. MONARCH _ 3-SPEED  MIXER

10 5. 1/8: .5, 19 150 v, 845 undrilled, folded 4 sides and riveted coruers CHANGERS. ACOS GP37 XTAL HEADS.—
1600 v., 13 11,500 v., 3/6 | | lattice fixing holes. Strong sud soundly con- Baseboand, | Hin. « 12in. Height 5lin. Brond |
CERAMIC CONDENSERS.—3500 .3 pt. to .01 structed with 2din. sides. Tia. din, 49 New in Makers Boxes, £9/19/8, post iree.
méd., 1/-. 1lin. x 7in., 6/9 ; 13in. = 9in., 86 ; 1din.
SILYER MICA CONDENSERS. —10%. 5 4. to 200 1lin,, 10/8: aod 18in. 16in. 3Bin.. 188 | sy ADDIN FORMERS and core, iin. yin.. 104.
Pl 1= 600 pi. 1o 3.000 pf.. DITTO 1% P ; = . ENOB3, GOLD ENGRAVED. -Walnnt or Ivory,
B e B i pi. o tow o, 3 | E CHORES e 0 e e, LK. 85 | Lo dian 18 eneh.  Not eograved V- cuch!

,126. H.F. Chak
HEATER TRANS.—Tapped prim., -

1% amp., 7/6 ; tapped sec. 2.4, 6.5 v.
12 v. 1 amp.. 7
MAINS TRANS

UBULAR CAN TYPES CAN TYPES
3 2/3116/500 v. 4/- 8
2/3:500/12 v. i~ §2
4/- BCREW BABE 32+ 3
TYPE 512 60 1K

250 ¢, s SENTERCEL RECTIFIERS.. BHT Type. Wiy
1 aor. 86 . | back Yoltage KV 4/3 ; K3/40,3.2 kV., 6/=;
. K3 48, 5.6 bV 3/50, AWV 773 K300, BV,
V. 4v. 4, 128

£ 5 Bv.,4v. 2a.. ditto 250-0-250, 21'-. S-way momting 12 ¢ ma.. R 190 wa
Go/sa v, £/-|8/300 v. 3/-|1,000--1,000/6v.8/8 R - ' 120 1na.. 59 ;. RM4, 250 v. 275 ma.. 18/~
/ WIRE-WOUND POTS, & WATT. FAMOUS MAKES 3 OBM.—5in.. 18/8 ; 63in.

100/25 v. 2/~ 16500 v. 4= 15.00/8 v. 48
R

& A : FAMOUS MAKES ;G yDSPEAKERS P.M
oW LEAKAGE ISOLATION TRANS. Ratio | Lre-Sel Min. T4 Type. | Sandird Bize Fats. 2400 ? lin
i)

All values ¢ 4

G s to 30 | Spinat e 1o | 1706 ; in. 1878 25, ; 61in. with transf., 19/8.
e st 208 40181 05 5T R PR SR YT GUR. s VK. | CHABGEETRANSE tor 2 Sor, b vli S o
primary MAINS TYPE Yulti Output.—2, 24, H 1nli 4 .»...m‘.'. 17.6. 1 amp. hali wave, 5/8. !

z'l.t‘z 34 lZI&. M‘:(}D:S TLY;PE Mluln ?ut- u m UmDUﬁen Decm 's s RECORDING TAPE. Exelusive Barg;\'xné 1,200 1.
pat, 2, 4, 6.3 v, V. ., 13 v., two taps N N eatn, High Coercivity. d V. 3
[boost il 25%. er 0o 21m ’ D 48 Hour Mail Order Seryice reels, High Coercivity. Brand new 17/

bwitt)  @IRF.WOUND RESISTORS 13 307,Whitehorse Rd.,West Croydon, | CBYSTAL MIEE INSERT.—Fameua  malke,
Dowatt§ o M0 ohms e ) 2 precision engineered.  Size only 14 3/16in.
13 waty | 2o o . : . 2 Open alt day. THO 1665, Wed. 1p.m. Bargain Trice 8/6. Nu trunsformer required
15,000 ohms—50,000 ohms, v Ww., 1/9; 10 w....2/3 | Post id. £1 orders post free. €.0.D. 1 Lists s.a.e. 3

. Frers=

THE PRACTICAL WAY
of learning
RADIO : TELEVISION - ELECTRONICS

ctL S
COMPLETE kM -
EXPERIMENTAL T
GDURSE in RADIO
ENGINEERING and SERVICING

An entiraly new series of courses designed to
teach Radio, Telavision and Electronics more
quickiy and thoroughly than any other method.
Specially prepared sets of radio parts are supplied and with
these we teach you, in your own home, the working of funda-
mental electronic circuits and bring you easily to the point when you
can construct and sprvice radio receivers, etc.

Whether you are a student for an examination: starting a new hobby: intent
upon a carcer in industry; of running your own business — these Practical Courses
are ideal and may be yours at very moderate cost.

With these outfits. which you receive upon enrolment and which remain your procerty,
you are instructed how to build basic Electronic Circuits (Amplifiers, Oscillators. Power Units, etc.)
leading to designing, testing and servicing of complete Radio and Television Receivers.

) NEW TELEVISION COURSE including a com-
plete set of cquipment dealing with cthe design.
construction and servicing of a high quality television
receiver.

COURSES FRCM 15, - PER MONTH

Comptete 5 valve Superhet
3-waye band receiver suitable
for A.M. or F.M, reception

lesson manuals

]

: To E.M.L Institutes.

{ Dept. 32X, Grove Park Road, Londcn, W.4.
1 Plzase send me your FREE book on Practical Courses

et EMI INSTITUTES
i An educational organisation serving the £.M.1. Group of

I} Companies which include

‘l_Septcmbcr 1C.68 “* His Master’s Voice,”" Marconishon Columbia, etc
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Two-and Three-valve SUperh@ts

EXPERIMENTAL CIRCUITS USING THE MINIMUM NUMBER OF VALVES
WITH MAXIMUM EFFICIENCY

By F. G. Rayer

ANY beginners avoid the superhet type of miniature 1.4 v, types for all-dry operation. Mains-

circuit because of the number of valves
employed, which is most frequently four (in
battery sets) and five (in mains receivers) as a mini-

mum. The expense and
complication of such circuits
is fairly large, compared with
the simple “straight” two- or
three-valve sets with which
many beginners commence
construction. It is, however,
possible to build a superhet
with a single valve, though
two valves are desirable as the
minimum. It is hoped that the
circuits following will en-
courage beginners to try this
type of receiver. At all times
the ease with which an extra
stage or so may be added
should be kept in mind. For
example, an LF. amplifier
may usually be added without
disturbing existing comp o-
nents, if the layout is not
cramped. It is thus feasible
to improve on the simple type
of circuit, as occasion permits.

Fig. 1 shows a straight-
forward two-valve superhet of
simple type. 1t employs
frequency-changer and output
valves only. These may be
cheap ex-service 2v. types, or

type valves can also be used, as will become
apparent later. . . .
The circuit has no intermediate-frequency amplifier,

'/ , HT+
FT ﬁ‘
SOKOZ - sokn= & Oj
—~= = — LS.
= . = Diode
< ‘P
“005
7
2002 e
-.- /JF L]
r—\, --=| == 00pF potiolq=m==
S o s
- Senges -
p <= po
0005 = .
7 T~~~ /JF /Z A HT
wales i <0005uF 2/_:5—.1. 35580
L) -d =
N Nt Padder— . i .
1 3 L.T—‘
S S S e
= LTs
— "0

Fig. 1.—2-valve circuit with crystal' diode.
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A
e
7
N
70 Grid
. sokn=E
‘ = coluF
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25 T~
v 2 .:L
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-~ LT_
$ ‘ -
= . . % LT+

’ F/g 2.—1LF. stage with diode.
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and uses a crystal diode for
detection. Transformer coup-
ling between diode and output
stage gives slightly greater
volume than resistance capacity
coupling. The selectivity of this

.circuit is good, eompared with

a simple ™ straight ” receiver,
and a useful degree of sensitivity
is obtained. Though coils for
medium waves only are shown,
it is possible to use other coils
for long waves, or to cmploy
one of the small three-waveband
superhet coil packs which are

* offered by many manufacturers.
- The padder must be of the

capacity specified by the coil
manufacturer. If a coil pack is
used, it will already be present.

The circuit lends itself very
well to the subsequent addition
of an LF. stage, to increase
volume, selectivity and
sensitivity.
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Valve Detectors .

The valve detector in Fig. 4 will be familiar to the
builder of any simple T.R.F. receiver, and it is equally
satisfactory in simple superhcts, while enabling a
triode to be utilised if to hand. This detector could
be used in the circuit in Fig. 1, with some increase in
volume. If R.C.C. is to be used, the “ parafed "

transformer is replaced by a grid leak of about .5°

/£ valve Grid
100pF
To (F
£C Anode valve
Anode
e 10 Grir
e of FC.
¥
E'E‘:Aerlal
= Conl ayc "
= /00 Diode
= “ jF Z K0
= / T = .
) W 3 AN
YVIVYYYYY v LARARAARS
I 100K 1m0
=
T/ - im0

Fig. 3.—How A.V.C. may be applied to a circuit.

megohm.  Because of its sensitivity, some specialiscd
superhet circuits of comprehensive type still use such
a detector.

The diode is, however, most commonly used in
superhets, and is generally included in another valve.
An example of a diode detector circuit is given in
Fig. 2. Here, a valve such as the 185 is indicated, but
mains types are also available. The first LF. transform-
er is connected as already shown. The valve acts as
1.F. amplifier, the second I.F. transformer being wired
as indicated. With frequency-changer and output
stage, such a circuit requires threc valves in all, and
can give good results. Selectivity and sensitivity equal
the average for the most popular type of commercial

superhet, but volume with weak stations will be some-
what less, since no amplifying stage is used between
diode and output stages.

A complete " Universal * superhct circuit of this
kind is shown in Fig. 5, and can employ .1 amp.
universal valves. Such a circuit will give very good
results, with adequate selectivity for normal purposes.
good volume and a pleasing standard of reproduction.
As with the other circuits, a 2-gang condenser will be

LET HIT+

S0KNZE
e
-

To
LR Output
| valve
|
=1

HT~

=

il

- L]

LT+

Fig. 4.—Circuit with a grid detector.

used for aerial and oscillator tuning, thereby giving
“one knob " control which is much preferable to
T.R.F. type receivers of simple type with reaction.
This circuit could also be made up in a battery
version, using 1IR3, 1S5 and 1T4 valves, for 1.4v.
operation. In the .l amp. mains series, the frequency
changer could be a UCH42, with UBF80 for V2,
and UL41 for output. Some output valves are also
obtainable with diodes. In this case they can be used

_for detection, and an ordinary R.F. type pentode is
then used in the V2 position.
Automatic volume control can be applied to any
circuit where a diode is available for th}i:s purpose,
ig. 3.

and connections for this are shown in
(To be Continued)

L) BN

.
X
2
AAAAAAAAARY

Y
2
2
Ny

1

]

000000 —
1
e
~n8
“ a1
11
— 00000000

Fig. 4.—A * Universal” 3-valve superhet.
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'STERN’S AMAZING BARGAIN
OFFER!! . m

WE HAVE BOUGHT
THE ENTIRE STOCK OF
THE FAMOUS MODEL
B3 PP RADIO OR
RADIOGRAM CHASSIS.

A 6-VALVE 3.WAVE
BAND SUPERHET WITH
PUSH-PULL OUTPUT.

b Thaousands of these successful

Receiver Chassis have been sold for £l§.cl%.0 eaggd very popalar
WE CAN NOW OFFER THEM FOR £]]I 9[
(plus 7,6 carriage and Insurance). ] 6
H.P. Terms : Deposit £3.0.0 and 12 Monthly Payments of 17/5.

These Receiver Chassis have proved to be ahout the most popular
and successful yet ofiered. Designed to most modern specifica-
tion, with great attention given to quality of reproduction,
éily;glg excellent clarity of speech and music on both Radio and

They are the ideal replacement chassis for that * Old Radiogram,”
ALL CHASSIS ARE SRAND NEW A ANTEED FOR
A MoN e DRA ND GUARANTEED FOR

A. VALVES 90 DAYS).

Wodlern:
old Rm;gyﬂmn

A GENUINE
SPECIAL OFFER!

This THREE SPEED AUTOCHANGER
is by a famous manufacturer and is

offered for £9, 19. 6. (Plus 7/6 carr. and

ins.) Normal price £16,10.0. H.P. Terms

£2.9.6. Dep. and 9 months at 19/~

® Complete with High Fidelity Crystal
which  incorporates separate .
stylus for L.P. and 78 r.p.m.
records.

® A MIXER " Unit
that will auto-
change on 7in,,
10in. and 12in.
records,

® Brand New in
Maker's Cartons,
complete with
mounting instruc-
tions,

youn

“ Turnover " Head

A BULK PURCHASE
ENARLES US TO
OFFER THIS * PUSI-
PULL” 7-VALVE

SUPERHET RECEIVER

for only £12.19.6. . (Plus
716

Months at .

Model AW3-7 Receivers are
made by a well-known
manufacturer and incorpor-
X ate the latest Osram Valve
line-up, having two N78s in
Push-Pull for approx. 7 watts output.
and are for éperation on A.C. mains,
excellent replacement radiogram chassis.

Thuy cover 3 wavebands
Thuy make gn
THEY ARE BRAND NEW AND FULLY GUARANTEED.

The * SUPER-SIX.” A DESIGN FOR HOME

CONSTRUCTORS

A compact and highly

efficlent superhet Radio-

Radiogram chassis of

outstanding guality for

operation on A.C. mains,

YOU CAN BUILD IT FOR

£10.7.6, Thisreceiver-can

be made to incorporate

the new B.V.A. miniature

valve line-up or the Octal

valve line-up. and is de-

signed to the very latest specifi-

cation. Great attention has been paid to

the quality of the reproduction of both Radlo N
reception and Record playing, and excellent clarity of speech and
music is obtained. ® Covers 3 wavebands Employs 6 valves
having PUSH-PULL for 5-6 watts output. ® A 4 position Tone
Control operates on both Radio and Gram. THE INSTRUCTION
& ASSEMBLY MANUAL is available for 2/-.

88 to 100 mc/s.

THE DENCO F.M. FEEDER UNIT "SORRORATING

A5 VALVE SUPERHET DESIGN havin;
This F.M. Receiver is

°
We can supply from Stock
The COLLARO 3-SPEED
a frequency coverage of $ * Transcription ”’ Players
esigned to operate with

any type of Amplifier and most Radio Receivers. It incorporates
R.F.—F.Changer and two I.F. Stages followed by a Ratio Dis-
criminator, -the valve line-up being SAM6—12AHE8—two 6BA6’'S
i and 6AQ5. Overall size of assembled Chassis 7in, x 5}in. x 42in.
high excluding power supply, or 7in. x 8}in. x 4iin. high with

Power su
The CON

:

or for £7,2.8 with Di
fg; Assembled and Ready for use, excluding Dial Assembly £3/
(c) Assembled and ready
of Dial, £10.10.0.
{d) We can also supply
£2.17.6. The Suppl

250 volts &b 50 mA. and 6.3 volts at 2 amps.

* and Component Lay-out, etc..

pply. .

STRUCTOR'S MANUAL. containing Circuit Diagram
Y is available for 1/6. and WE CAN

SUPPLY ALL SPECIFIED COMPONENTS including Valves and

Drilled Chassis for £6 [1 3 [6 (plu:r%éS

a2l Assembly as illustrated. WE WILL ALS%/%UPPLY I

Assemblec and Ready for use. including Dial Assembly (as iltustrated). £3.10.0. .
for use, with Dia) Assembly and * Magzic Eve ' Indicator mounted in centre

(a), (b) and (c) with and including an H.T./L.T. Power Supply for an additional
¥ Unit s also available as a separate Unit, size 61in. x 3in. X 5in. high. Provides

F

s et S T AT
MODEL 2010 with the NEW
LIGHTWEIGHT ** STUDIO P "'
CRYSTAL PICK-UP
PRICE £18.5.3 (plus 7/6 carriage

carriage
ins.)
and insurance). H.P, TERMS :
Deposit  £4.11.3 12 monthly
payments of £1.5.5.

Send S.A.E. for our
fllustrated and
» descriptive leaflet

A HIGH QUALITY 8-10 watt AMPLIFIER
The ideal Amplifier for General Home
i Use and for Small Halls ete.

PRICE_OF COMPLETE KIT,
INCLUDING _ VALVES and
DRILLED CHASSIS
£7.10.0. (Plus2:6carr. and
ins.) WE WILL SUPPLY
 IT COMPLETELY BUILT
FOR £9.10.0 (plus 5/- carr.
and ins.) Designed for
high quality reproduction
up to an output level of
10 watts. having 6V6s in
X . Push-Pull and incorpora-
ting negative feed-back. Suitable for use
with all typesof Pick-1ps and most tyyes of microphones and the
output transtormer provides for use of 3 and 15 ohm speakers.
BRIEF FEATURES : .

® Valve line-up 8J5. 63N7, 574, with 6Vis in push-pull. @ First-
class rzproduction of radio (where a tuning unit is used) and
record playing. © 3Separatc Bass Boost and Treble controls
provide an excellent range of frequency control.

The ASSEMBLY MANUAL is available for 1/- and includes
detailed layouts and component Price List.

*,

TWO COMPLETE Hi-Fi

@ set of assembly instructions is availabie

AMPLIFIER KITS
A 12-Watt *“ HIGH FIDELITY”
Push-Pull AMPLIFIER

Comprising a Main Amplifier Chassig
and a Remote Control
Pre-Amplifier;Tone Con-
trol Unit. The remote
control unit measures
only 7in. x 4in. x 2in. and
contains four controls,
being: Bass-Trchle-
Volume and a Radlo,
Gram, Microphone
Switchcontrol, It
incorporates its own feed-back circuit on
the Bass Channel. Loop negative feed-
back is employed on the Main Amplifier which has a valve
Jine up of 6J5-6N7-5U4 with two PX25s in push-pull and 6J5 and
68N7 are used in the rcmote control unit. THE COMPLETE
UNIT ASSEMBLED AND READY FOR USE £17.0.0. (Carr.
and ins.5/-extra.) H.P.Terms £4,5.0 Dep., 12 Months at £1.3.11,
This Amplifier  compares well with the Williamson  and
simifar designs at a feaction of their cost.  The complete
for 2/-,

THE COM-
_PLETEKITIS

AVAILABLE
FOR £14.0.0. (Carr.
and ins. $/- extra.)

(5. L see

STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4.

“Telephone
CENtral 5812/3;4
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MIT. 3282.

The full range of

short wave components in stock.

HOME RADIO OF MITCHAM1 EDDYSTONE

187, LONDON ROAD, MITCHAM, SURREY.

Eddystone catalogue price /-,

BAND Ill TV CONVERTOR

BAND il CONVERTER KIT. Set of TELETRON coils, com-
plete with circuit, wnrm‘ diagram, parts list, price 15/-, post paid.

&d. for circuit and price list.
Complete Kit including valves £2-15-9

FREQUENCY MODULATION
TUNERS

. All parts in stock and demonstration
models working.

DENCO full constructional details 1/6
JASON (Radio Constructor) details 2/-

OSMOR F.M. coils, etc., in stock.

Yol/on-off,

fiin. dia.,

post.

ENGRAVED KNOBS
WALNUT OR IYORY

Inscriptions available : Yolume,
Tuning, Wavechange, On-off,
Radio-Gram, Tone,

Bass, Treble, Brightness.
CAC Igin. dia, /6 ea. (I
_ea/plain to match). Size B

plain to match). State if walnut
or ivory required.

Don't guess E.H.T.—test it
3-16 kV. A.C. and D.C. for
line fly-back or transformer
E.H.T. Boxed with full instruc-

tions. 32/é post paid
-

IN

Contrasg,
Brilliance,
Size

Focus,

1/2 ea, (l0d. ea.

Add 6d

SOLON instrument soldering iron (Epe 625. Ideal for all radio work. De(achable

pencil bit. Please state voltage. PRIC

TEST INSTRUMENTS. Full range of AVO TAYLOR, ADYANCE, PULLIN etc.

S.A.E. for details.

We carry very extensive stocks of all types of sapphire styli.

Despatch by return.

TELETRON COILS

Comprehensive stock of coils including
the.new Ferrite rod aerials. Med. wave
type FRM 8/9. Med. and Long type
FRD 12/9.

SUPERIOR RADIO SUPPLIES
OFFER CONSTRUCTORS TWO FIRST CLASS RECEIVERS

The
“SUPEREX 55”
ATTACHE PORTABLE

Building cost £7.15.0. plus 3/8 P. & I,

% Really outstanding quality,

% ¥Four Valve Battery Superhet.

* Long and Medium Wave-lengths.

* Perfcet Reception in All Areas.
% Rexined Cabinet 10?in. x 8iin. x 5in.
% Very Simple Construction.

Send 1/6 for “* Superex 55 "' Construction

High Class Cabinets

SUPERIOR
BUREAU

i Anelegant cabinetin
richly figured walnut
veneer, internal panels in polished syca-

more. A drop front lid covers a slopi

uncut control panel (14in. long x 10ii

high) along side which is an uncut base-
board (171in. long x 13iin. back to front).
The inside of the drop front 1id is panelled
in beige leatherette. In the lower part
of the cabinet are two large storage cup-
boards (13¢in. high, 7¢in. wide, 164in. deep).

The
« SUPERIOR FOUR”
T.R.F. RECEIVER

£6.17.8,

Building cost inc. IPostage.

* A/C Mains 200-240 voits.

* Loug and Medium Wave-lengths,

+ Weli Tried Reliable Circuit.

* Uses 7in. x 4in. Elliptical Speaker.
 Handsome Cabinet;10in. x 10}in. X 5
Al Parts Availabte Separately.

Send 1/6 for Construction Booklet and

Booklet and Price List. The lid and cupboard handles are in Price List.
chased Florentine bronze. Overall dimen-
sions (33in. high. 34in. long, 16iin |
TERMS : Cash with order .or Price £17.0.0. plus 15/~ carr. ‘-end for Shop open 9 a.m. ta 6 pa.
C.0.D. Extra charge for (.0.D. Cabinet Leaflet. Monday to Saturday, 1 pm
U.K. and N. Ireland only, Thursday.
(PW/S) 37, HILLSIDE, STONEBRIDGE, LONDON, N.W.10. Tel : ELGar 3644
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SOME OF THE PROBLEMS OF SERVICING THE NEW RECEIVERS EXPLAINED
By F. E. Apps

great. extent upon its correct alignment. If

one handles an F.M. receiver it will be found
that on tuning in to a selected station as one approaches
the true centre of the signal the static and inter-
station noise is very great, much more so than with
an A.M. receiver. However, on reaching the true
centre of the signal the noise disappears and only the
signal comes through, clear of all interference. This,
however, is true only when al/f the tuned circuits are
in proper alignment.

The correct method of aligning an F.M. receiver
requires the use of an F.M. signal generator, an
A.M., signal generator, a centre zero valve voltmeter
and an-oscilloscope. But alignment can be done with
an ordinary signal generator and a high-resistance
voltmeter. The latter method is, perhaps, of more
use to service engineers, where the carting of expensive
and heavy instruments to a-customer’s house is out
of the question. For alignment procedure I propose
only to take mto consideration the conventional
F.M. receiver, using the limiter-discriminator circuits,
as the other mcthods of F.M. reception are rarely
met with. 1 shall refer to these other methods later.

In nearly all cases the I.F. stages are aligned first,
though the limiter-discriminator stage must have slight
adjustments made to render it sensitive enough.

4 I YHE efficiency of an F.M. receiver depends to a

LF. Alignment Procedure

Feed an A.M. input directly to the grid of the
limiter valve of the correct I.F. In most cases this
will no doubt be 10.7 Mc¢/s. This input should be
sufficient to produce maximum output. The primary
of the discriminator (ransformer should now be
adjusted by means of the core for maximum output,
reducing the input as necessary.

Now shift the input to the grid of the LF. valve
immediately preceding the limiter. Adjust primary
and secondary for maximum output. Care should be
taken to keep the input as low as possible to prevent

the limiter: valve acting as a limiter. The next preced-

ing |.F. stage should now be aligned, using the same.
procedure: as with the last stage. Now align the
first 1.F. stage with the signal generator input to the
grid of the first L.F. valve. Take care that the lowest
possible input for an output of 50 mW is used.
Adjust first I.F. primary and secondary and readjust
all cores, until no further gain can be obtained.

Now connect the centre zero valve voltmeter
between chassis and the cathode output of the F.M.
detector and adjust the discriminator secondary for
zero reading.

Checking
Connect the F.M. generator to the dipole terminals
of the receiver. Connect the oscilloscope to the end

of the discriminator load resistor that is connected to
one cathode of the F.M. detector.

Tune the receiver to the output of the generator
at various frequencics with the oscilloscope adjusted
for one cycle output. The waveform shown on the
oscilloscope should be undistorted and the peaks
should be cqual in amplitude. If the peaks differ
the secondary of the discriminator transformer should
be adjusted until they arc equal.

R.F. Stages

Practically all F.M. receivers are A.M. also, so the
R.F. stages may be aligned exactly as an A.M. Care
should be taken, however, to ensure that the oscillator
frequency is the correct side of the signal frequency.
In some bands it will be higher than the signal fre-
quency, but in other bands the oscillator will be lower
than the signal frequency.

The procedure to align the oscillator and the R.F.
stages for the F.M. frequencies to be used is very
similar to ordmdry A.M. Some F.M. receivers may
have continuous tuning, where station selection is
accomphshed by listening and observing a * magic
eye,” and others may have push buttons where stations
have becn pre-set by the manufacturers. The
procedure is the same for both, except that in the
continuous tuning method many points of alignment
may be taken in the tunmg range, whereas in the
other case alignment is restricted to the selected
frequencies.

With the continuous tuning method it is essential
to rock the dial when adjusting the R.F. trimmers to
cnsure against pulling. It is important to remember
that the meter reading will be of use only if the

S HT+
TERT
-1 l—l A
é [= S
Limiter é M.
To AM, 923: Detector
Signal = .
Generator
s (Vv

Fig. 1.—The F.M. Detector and Limiter circuit.
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limiter is not saturated. Kecep the signal generator
output as low as possible.

Servicing

An F.M./A.M. receiver that requires servicing
should be tackled as follows. The whole circuit should
be divided up into six groups.  First, the power
supply, secondly, the output stage. Then in the
following order : F.M. - discriminator ; 1.Fs;
frequency changer section ; R.F. section.

The first two stages should be checked exactly as
in A.M. work. Of course, in the case of an A.M./F.M.
receiver if it works on A.M. and not on F;M. the
first two groups can be discounted. ‘

F.M. Discriminator section

As previously mentioned, we wili deal here only
with the conventional type. =

By connecting an A.M. signal generalor to the
set we can check the discriminator (see Fig. 1). If
a voltmeter is connected between point A and ground
it will show a variable reading when the frequency of
the signal generator is increased or decreased. This
will indicate whether the circuit is working or not,
but it will not indicate whether its linearity is correct
for F.M. signals. This can be done by connecting

checked and found O.K., and the set still fails to
function, the fault must be in the R.F. or frequency
changer stages. The oscillator section is the first
one to question. By placing a high-resistance volt-
meter between oscillator grid and cathode the fre-
quency changer valve may be checked for oscillation
at various frequency settings. If the various voltages
on the electrodes of the frequency changer are
correct and it does not oscillate it can be the valve
itself, the oscillator circuit or the switching. Care
should be taken in searching for a fault here, as it
must be remembered that high frequencies are being
used and any alteration of wiring or components
can have a great effect upon the alignment of the
circuit. Another point to note is that some oscillator
and R.F. circuits may have small value condensers
across them to compensate for capacity alterations
when the set is warmed up. These can casily be over-
looked should they go open circuit, and realignment
apparently puts the set" O.K. again. The trouble,
however, will reoccur and means continual retuning,
unless the faulty condenser is replaced. The slugs in
oscillator coils and R.F. coifs must be well and truly
secured by wax or trouble will occur due to slight
shifting caused by vibration from the loudspeaker.
This takes the form of a microphonic howl. The R.F.
circuits can be tested in the same way, feeding the

HT+

!

o
¥ .TJ%!':-!""'PF
il

i Fig. 2.—This shows the .
Q/M Ratio  Detector  circuit,

r which, whilst it saves a
+

'_*'p"p"."ﬂ"'.'r"u"fl' 'ﬂllu"f'u"_"
ey

o

e %
Oriver ] I T rRato
Detector
o .
. Link
Coupler

the voltmeter across both load resistors and se€ing
whether equal and opposite deflections are obtained
for frequencies equal, above and below the L.F.
value. Failure to obtain correct lincarity may
be due to the load resistors going high or a faulty
transformer. The usual value of RI and R2 is
approximately 470 K ohms.

Checking the L.F.s

In an A.M.JF.M. recciver the intermcdiate fre-
quency transformers are constructed so that a
separate transformer for A.M. and one for F.M. are
placed in the same screencd box. The A.M. one is
tuned to 470 kc/s and the F.M. one to 10.7 Mc/s.
The checking is the same as for an A.M. receiver,
by connecting the signal generator to the grid of each
stage in turn, starting from the last stage and working
on towards the frequency changer. Any fault in the
1.F. circuit can be located in this manner. Note that
the |.F.s are switched by the A.M./F.M. switch and
switching may be faulty.

The R.F. and Frequency Changer Stages
When the previous stages mentioned have been

=i

valve, is not regarded by
J&,-.-.u.-.»l—‘{

some as the best arrange-

ment.
signal into the dipole terminals.
and valves.

Check all voltages

The Ratio Detector. (See Fig. 2)

This is a method of detecting F.M. signals that
differs from the conventional discriminator. The
conventional discriminator operates on the difference
of the output voltages of the two diodes whilst the
ratio detector operates so that changes in signal
frequency alter the ratio of these voltages.

Checking a Ratio Detector

The voltmeter is placed in circuit, as shown in
Fig. 2, and the signal generator is connected to grid
of the last LF. valve. If the circuit is O.K. the meter
will show a deflection which will vary as the ampli-
tude of the signal is slowly varied. If, however,
the frequency is varied on either side of the I.F. no
change in-reading will take place. One must be sure,
however, that a change of frequency of the generator
does not alter the output voltage of it. Most failures
of ratio detectors are due to faulty valves. Should
0{1e diode not be operating no detection will take
place.
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Wired and tested ready for
use, 15/- extra,

BAND 3 T/V CONVERTER—186 Mc/s-196 Mc/s.

Complete Kit of Parts to build this mo

st successful Unit, with drilled chassis, valves, wound
coils, and all components.

Supply voltages required 250 v. 20 mA H.T. 6.3 v. | a. L.T.

£2 5s. post free

Prepare for Commercia! T/V now. Come and s
types T/V sets TRF or Superhet and all channels
details, 1/6 post free.

e this Unit in operation. Suitable for all
42 Mc/s—68 Mc/s. Blueprint and circuit

Power Pack Comps.
fit chassis, 30/- extra.

To

ohm

Volume Controls |80 =, COAX

Midget Fdiswan type. | STANDARD jin. diam.
Long spindles. (uarmu- Poiythene insulated.

;“d(xl) year. All valves | GRADE *“A " OXLY.

0,000 ohms to 2 Meg-

ohms. & 8d' yd'

No Sw. 8.P.3w. D.P.8w. A SPECIAL. — Semi-air
3/~ 4/- /9 spaced  polythene, 30

COAX PLUGS - 1/2 | ohm Coax {in. diam.

BOCKETS ... <. 1/— | Stranded core. Losses

COUPLER ... «vo 13 | cut 509 gd : d

OUTLET BOXES ... /8 - yd.

BALARCED TWIN FEEDER per yd. 6d.} 80
TWIN SCREENED FEEDER per yd. 1/-§ ohms
50 OHM COAX CABLE 84.. jrer yd. din dia.
TRIMMERS, Ceramic, 4 pt.—70 pi., 8d, 100 pf.
150 pf., /3 250 pf., 1/8; 600 pf., 1/9. PHILIPS
Bechive Type—2 to 8 pf. or 3 te 30 pf. 1/3 each.
RESISTORS.—Pref. values 10 ohms 10 megohms.

CARBON WIRE WOUND

20% Type. } w., 3d.;{ 5 w.) 25 ohm— 173
¢ w, 5d.; 1 w., 8d 10 \I'.} 10,000 1/6
2 w., 9d, 1 w. ohing 2/-
109 Type. | w., 9d.:] 5w.) 13,000—

5% Type. } w., 1/-, } 33,000 1/8
1% Hi-Stab. } w., 2/, | 10w ohms 2/3
WIRE-WOUND POTS. 3w. LAB COLVERN, Bte.

Pre-Set Min. T.V. Type.
Knurled Slotted Knob.
Al values 25 ohms to 30
50 K.,

8tundard Size Pots, 2}in.
Spindle. High Grade.
All Values. 100 ohms to
5 50 K., 5/6; 100 K., 8/8.
Carbon W/W EXT. SPEAKER
80 K. to 2 Meg., 8/-, CONTROL 10 @, 3/-.
CONDENSERS.—Mica, 8. Mica, Ceramics. Ail pref.
values. 3 pf. to 680 pl., 84, ea., 5/~ doz. Tubulars,
450 v., Hunts and T.C L0005, 001, .003, .01,
.02 and .1 330 v., 8d., .03, .1 500 v. Hunts Moldseal,
1/-. .25 Hunts, 1/8. .5 Hunts, 1/9, .11,500 v. T.C.C.
{Simplex), 3/6. .001, 6 kY., T.C.C., /8. .001 12.5kV.
T.C.C., 9/8.
VER MICA CONDENSERS.—-10°;.
5 pf. to 506 pf., 1/-. 600 pi. to 3,000 pt., 1/3.
1% 1.5 pf. to 300 pt., 1/8. 515 pf. to 5,000 pf. /-,

=

3 YALVE AMPLIFIER
With variable Tone and Volnme controls, 3
D.V.A. valves. 1 watts output. Neg.
Chassis isolated from Mains. A.C.200,
quality amplifier at an economiieal pric
8. Carr. 26, Wired and tested,
and instr. iree,

e.
7/8 extra.

RECORDING TAPE.—Scotch Boy 1,200 it.
30/~ each. Spare-spool, 5in., 3/8; Tin., 43
LOUDSPEAKERS P.M., 3 OHM.

Richard Allen, 3in.. 16/6 ; 6}in. Govdmans, 17/6 ;
7 x hin. Elliptical, 18/6 ; Nin. Goodmans, 18/8 HEIIH
Elac., 20/- ; 19in, Plessey, 25/-: 1oin. R. anl A
25/~ Ilin. Plessey, 37/6.

reels,

Send 3d, stamp for Bargain Lists

ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
8.W. 16 m.—30 m, LATEST MIDGET
M.W, 200 m.—350 m. B.v.A.

L.W. 800 m.——2,000 wm. BERIES.

Brand New and luaranteed. A.C. 200/250 v. Four
position Wavechange Switch. Mhort-Medium-Long-
Gram. Pick-up connections. High  iron-dust
cored coils. Latest circuit technique, delayed A.V.C.
and Negative feedback. Output approx. 4 watts.
Chassis gize 13} x 5} x 2} in. (ilass Dial—10in. x
4} in. borizontal or vertical type available, lit by 2
Pilot Lamps. Four Knobs supplied. Walnut or
Ivory to choice, aligned and calibrated ready for use.
Chassis isolated from mains.
Carriage and Insurance, 4/6. PRICE £9- 15- o
8in. or 10in. speakers to match available.

BARGAIN VALUE IN
RECORD CHANGERS

Recommended for above chassis
B.S.R. MONARCH.—Latest Model 3 sp. Auto-
Changer Mixer Uhnit., Famous Magidisc,
7, 10 and 12in. Record Helector. Modern
Cream Styling Dual Xtal Cartridge Stylus for
Hi-FI reproduction. As used by leading
manufacturers. Bargain l'rice.

9] Gns. post free.

NEW ALL
BOXED VALVES GUARANTEED
1IR3 718(6Q7 8/6|EF4l 10/6)MUl+ 86
185 2/8163N7  9/-|KF50 POCSY 12,8
IT4 2/6[6Vss 7/8| Mullard 10/= [ PCK30 126
184 7/8/6X 4 8/8|EF50 PCF82 12/6
334 8/-16X5 8/-|Equip. 5/6]PLSt  12/8
3V 8/~'EAS0  2/-IEFS0  10/6[PLA2  )0/-
306 2/glmxc41 10/6EF86  13/8 ;%3 lgzlﬂ
37 QEBOL - 7/8lEFIL  g/g|PYSy -
A 8/8|:pCsy 86 BL4L 11/ {{;1 ‘l"(’,//‘f
SCHS  1078]ECCS3 12/a|axis4 12/815p00 56
BHGM a,'ulE('f”‘—’ 10/61EMB0 12/810py;  gg
BK7 8/ ECL3U 12/8 Y31 12/6]1y0 8/8
6K8 9/-IEF39  7/8IEZ40  10/-1025 128
SPECIAL PRICE PER SET

1R3, 174, 183, and 384 or 34, 278
UKS, 6K7. 697, 6V6, 544 or 6X5 ... 1 3§/
SPEAKER FRET.—Expanded ltronze anodiscd
metal Sin. x 8in., 2/3; 1 X din., 12in. x

12in., 4/3 ; 12in. x I5in., 6/~ ;
TYGAN FRET (Murphy patter
12in. X 1Bin., 3/=; 12in. x 24 Lo
COPPER ENAMEL WIRE.—} Ib. 20 5w.g.,
/=5 22 to 28 sw.g., 2/8; 30 to 4o sow.g, 3,6,
SWITCH CLEANER Fiuid, squirt spout, 3,9 tin.
TWIN GANG TUNING CONDENSERS.- 373 pf.
Miduet, 8/6 ; 0005 mfd. Standard size w
8,8 ; Jitto, with trimmers, 9/6.

RADIO COMPONENT SPECIALISTS
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

ELECTROLYTICS ALL
Tobular Wire ends
20123 v., 30/12 v. 19
50/50 'v., 3/500 v.
100 25 v, /-
81300 v., Duh.
H+d 500 v. Dub.  4/6
£+16 450 v. Hunta §f=
16450 v. B.E.C. 318
16+ 16/450 v. T.C.C. §/8
42359 v. B.E.C, 4/-
32/500 v. Dub. 5/~
32+ 32/350 v. B.E.C. 5/8
32 £32/500 v. Dub. 7/8
Can Types, Clips, 3d. ea.
8+8/4530 v. T.C.C. 4/6
SENTERCEL RI

TYPES NEW STOCK
8-+16/450 v. Hunts 5/-
16+16/450 v. B.E.C. 5/6
18-+ 16/450 v. T.C.C. §
15+ 24/350 v. B.E.C. b/-

60 4 200/ 5
100+200/275 v. B.E.C.

12/8
1500/6 v. B.E.C. 4/8
1900+ 1000/6 v. B.E.C.
6:8

500 mid. 12 v. 3/~

RS. E.H.T. TYPE FLY-

ECTIFIE!
BACE VOLTAGES.—K3/25 2 kV., 4/3 ; Ku/40 3.2

kV., 8/-; KJ3/43, 3.6 kV.

TYPE.—RMI, 125 v., 60

K3/100 8 kV., 12/6; K3/160 14 kV., 18/-. M.

K3/50 4 kV., 7/3 ;
AINS

90 ma.,

8/8 ;
6

ma., 4/« ; RM

- 1,000 ohms, 4/3 ; .3 amp 1,000 ohms, 4/9 ;

4/9; RM3, 120 ma., /8 ; RM4,250 v. 275 ma., 18-,
ENGRAVED CONTROL ENOBS for iin. Spindle.
1{in. diam. Walut or Ivory. (old Filled. 16
Standard engravings, 1/6 ea. Plain knobs to
mateh above, 1§in., 104, ea., 1jin. dia., 88, e..
Superior Unmarked Knobs with Gold Ring. Very
stylish and Lecowning highly popular.  Walnut
or Ivory. 1jin., 1/-ea.; 1lin., 9d. ea. Pointer Knobs,
Black with White Line, 84,
WEARITE * P ” TYPE COILS. All ranges. 1 to 7,
2/6 ea. Osmor Q deries Coils. Slug tuned. All
ranges frcm 3/8. Full range popular €oil Packs.
EACTION COND.—.0001, .0003, .0005 mfl:, 3/8 ea.
MAINS DROPPERS.—Silicone coa h 2

b t]
slider ¢lips. .15 amp, 1,500 ohms, /3 :

amp.
.3 amp.
790 ohms non-coaled, 4/6,

LINE CORD.—.3 amp, 60 ohms per joot, .2 amp.
140 ohma per foot, 2 way, 84, ft.; 3 way 7d, it.
LF. TRANSF.—3i65 kejs. Plessey Semi Midget
HiQ., ouly 6/9 pair. BERNARDS RADIO HAND-
BOOKS. Comprehensive Range from 1/8 ea.

F.M. TUNER-UNIT (87 me/s—105 me/s),
~—As tlested and approved by Radlv Constrnes
Complete Kit of parts ta buifd thiy wodern highly
suecessinl unit, drilled ehassis and J. 3. dial, coils and
cany. 4 BVA winiature valves and all components
ete,, for ounly, £6.10.8, post iree. SUPERIOR
TYPE GLASS DIAL—Calibrated in Mefs and
edge 1it by 2 pilot lanps, 12/8 extra.

Hiustrated handbook with fult details, 2/- post jrec.

by Jason;

ALUMINIUM CHASSIS,—18 s.w.g. Plain, uudrilled,
folded 4 sides and riveted corners lattice fixing holes,
Strong and soundly comstructed with 2%in, sides.
7in. x 4in., 4/ ; 9in. x 8in., 5/9 ; 1lin. x 7in., 6/8 :
13in. x Bin., 8/6 ; 14in, x 1lin., 10/6 ; and 18in. x
18ip. x 3in.. 18/6.

CARBON MIKE INSERT.—superior quality trpe
2iin. x lin. Brand vew and bosed ouly 3/8 each.

(THO. 2188)

Buses 130A, 133, 159, 166 & 190 .

www americanradiohistorv com
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LASKY'’S PAGE OF MONEY-SAVING OFFERS

Suitable Radiogram Cabinets
available. You can build a
complete Radiogram for
£29.18.6. -

B.S.R,. MONARCH 3-SPD. AUTO-CHANGERS

Latest 1955 model. New and
Unused in Maker's Cartons.
Takes 10 records of all sizes
(mixed) in one loading. HGP.37
crystal turnover pick-up. Hand-
some cream finish. List 13 Gns.

FAELS pEIICE £9.19.6

SPECIAL OFFER
= THE TWO

3-spd. Auto-changer and 6
valve Radiogram Chassis,

] £18.19.6 %

7186.

SAVE POUNDS ON THIS FINE
6-valve. RADIOGRAM CHASSIS
Complete with valves

Famous _ Maker's _Surplus.
Brand New and Complete.
6 valve., 3-wave Superhet,
13-50 m. short 200-550

medium, 1,000-2,.000 m. long
Brand new Mullard valves
ECH42. EF4l, L63. EB4l, 6V6,
g.t.. EZ40. and finest quality
Gram. switch
., tone control.
3-colour dial. Overall size :
13} x 5, height 124in. Aperture
required for dial and controls. 11

g

e

SPECIAL
OFFER

PORTABLE CASES

Solidly made of laminated
wood. inside dim. 174 x 14 x
64in. deep. Originally made for
portable radiogram, with space
(14 x 5 x 5in.) for radio or ampli-

fler and speaker. Motor board
size 14 x 12}in. Takes any
standard size gram unit.

Rexine type finish in various
colours. Fitted handie,

keys supplied.
25/-

LASKY'S PRICE,
Post, 3/6.

D e e

TELETRON BAND Il

CONVERTER COIL SET

For use with T.R.F. and super-
het Band I receivers, Used two
7Z719. Circuit, practical wir-
jng diagram, alignments, full
details, enclosed with each set,

Fost, 1/6. 15/-
T 0, 8

ACOS CRYSTAL
CARTRIDGES

~
Turn-over type GP23, com-
plete with _sapphire stylus.
List 42/11. LASKY'S PRICE,
21/-. Post, 1/8.

Typs GP3, 78 r.p.m.
17/6. Post. 16

LASKY'S RADIO

CONSTRUCTOR
PARCELS

PARCEIL, No. 1
Contains everything to build a 4-
valve, 3-wave superhet for 2001250 .
A.C. mains. Uses 8K8, 6K7, 64/,
6V6  valves. Attractive wood !
cabinet, walnut veneer, or plastic
cabinet. zZe X 6§ x 5#in
deep. CAN BE BUILT
£7.19.8. Carr. and pkg. 2/6.

PARCEL No. 2
Contains everything to huild a
T.R.I'. 3-valve set for 200/250 A.C.
mains, med. and long wave. Uses
6K7G, 6J7. 6V6, and metal rectifiers.
Neat plastic cabinet, walnut ov
ivory finish, or wood cabinet. Size '
12x 64 x54n. deep. CAN BE BUILT
POR £5.10s. Carc. and pkg. 2/6.

PARCEL No, 3.

SPECIAL PURCHASE

x3tin. Complete with valves.
output trans.. knobs, etc. %
Ca e N exira, £10.19.6
ELECTROSTATIC
H.F. “ TWEETERS"”

Freq. response 3-20 Kc/s. Type
LSHT75. Size 3 x3x iin. Handles
up to 7 watts, 12/6, Type LS100
Size 5 x 3 x }in. Handles up to
20 watts, 21/- post free.

3-WATT MIDGET

AC/DC AMPLIFIER

PUSHPULL, VERY ___HIGH
GAINS 4 valves : 2 UL4l in
push pull, 1 UCH42and 1 UAF42.
Input voltage 100/100 AC/DC.
Very easily converted to 230
volts. Supplied with circuit
diagram and full detalls.
Size : 9 x 4 x 4in. Uses 2 metal
rectifiers.. 1 each RM2 and
RM3. Ideal for ships record
players, tape recorders, home
record players, baby alarms,
etc.., etc. Supplied complete

4-WATT A.C. AMPLIFIER.— ~ full assembled and wired.
Hiescém%%ch ESL'T.hGV&; and 1524. RADIOGRAM v:lltk}; 4 valves. o
nents. chassis, valves, Sy .
. maisn(s’ Ptratnz CABIN‘ETS &é}?_k;rese.l,“[(ﬁ 65/'
5. £4.5.0. Pos i it
LAVKYS ERICE S050, Sost,® | sony made of il Jemimeted o
1'-. post free. veneer. Panel (3in. x 16in.) ALUMINIUM
for dial and controls. baffle for
12 ahhlspfla_alkler.h golddxilri\éskbmetzﬁ CHASSIS
grille, fully hinged Ud. OVEr& ™| 15 s w.¢i.. undrilled, 4 sides.
GHANNEL %zl.‘e‘ hlgixn‘ dgﬂag.h%i};n.sgw{llgg: reinforced corners. Depth 2§in.
Tv e Tag| 814 3 B 75 180 28
TUNER Carriage /6. 107 §- 16v9 8/- 12% 6 6/6
Post 1/- per chassis extra.

Famous make. Covers Bands1
and 1{I. Complete with Valves
EF80 and ECC81. Ceramic valve
holders, finest quality com-
ponents, precision ~ made.
Switch and fine tuning. LT
output 20-25 and 40-50 Mc/s.
Freq. coverage 50-87 Mc/s. and
175-215 Mc/s. Supplied with full
S A
LASKY'S “k, /
Post & pkg., 3/6. 89/ 6
Knobs 2/8 extra.

FULL RANGE OF
F.M.
COMPONENTS

Denco, Osmor, Allen, Jason,
Gorler, etc. Write for list.

EX-GOVT.

ACCUMULATORS
2 volt, 10 a.h. Size: 1{in.
square x 5iin. high. Made by
Canadian Bxide.

s PRICE &
post 1/-. 4‘/6
3 for 13/~ post Iree.
12 for 40'- post free.

HIRE PURCHASE

Terms available on certain
items. Write stating your

requirements.

0,

LASKY'’S (HARROW ROAD)LTD,,

42, TOTTENHAM COURT ROAD, W.1.
Between T.C.R. and Goodge St. Stns.
3 HARROW ROAD. PADDINGTON, W.9.
Opposite Paddington Hospital. CU.
Open all day Saturday, carly closing Thursday

MUS 2605

N 1979 & 7214

SPECIAL OFFER!

MULTI-TEST METERS

1,000 ohms per volt. Basic move-
ment 400 micro-amp., 3in. A.C./
D.C. 0-5,000 v., amp.
switched ranges : 100,000 ohms
(using 3 v. battery supglied).
Also decibel range. In polished
wood carrying case (6 x 6} x 4in.
closed), with leather handle
and space for test leads, Made

{“‘\‘s’.ﬁiﬁ; PRICE '
Bost & Insav, a6, 9 5-
TEST LEADS, 3/6 extra.

www americanradiohistorvy com
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HE currently most popular tank circuit for
amateur transmission is the Pi network
circuit. This popularity is due to the excellent

reputation of this type of circuit as a suppressor of
TVI causing harmonics. The correct operation
of this type of circuit, however, is somewhat different
from the conventional type of tank circuit, and it is
necessary to consider the correct value of com-
ponents in order that satisfactory performance and
efficiency are attained. These aspects can now be
considered, as they are cssential to the proper
operation of a Pi network.

Fig. 1 illustrates the conventional Pi network
tank. 1In Fig. 2, the electrical ‘equivalent is shown.
Fig. 2 shows that we have a valve generator of
impedance ZA, supplying powet to the Pi network,
which is loaded to the load impedance ZB. Generally
the Pi tank is loaded into 72 ohm coaxial line, so
that the load is ideally an effective. pure resistance of
72 ohms. The generator ZA is, of course, the PA
stage valve. In order to obtain 'correct matching,
and efficient power transfer from the valve impedance
to output load, the components forming the Pi net-
work must be of correct value. 1t is simply nor
true that full and efficient PA loading can be achieved
by using any coil and condensers that will resonate
to the required frequency, and twiddling the controls
to obtain a match. While resonance may be achieved,
and while loading may be increased up to a maximum,
full loading and output are not achieved.

Generally, of course, the tank condenser CA and
the output condenser CL (sometimes called the
“loading condenser ) are variables. Resonance
and loading of a sort can be hit with an almost
infinite combination of settings of these two con-
trols, so that even with a fixed tuning inductance L
the novice operator may very well feel uncertain of
the position ‘he finally lands on. Morcover, just to
make things difficult, many designs of Pi 1ank use a
variable inductance as well, of the ** roller coaster ”’
sort. Anyone attempting tuning up and loading
from scratch could arrive at an infinity of different

HT

l—rfwﬂfows\j——o
-l L
> = -

L

L

-Fig. 1.—The conventional Pi network rank

circuit
~components., : -

VRIS TG O iG]

- DESIGNING THE Pl NETWORK TANK CIRCUIT
By O. J. Russell, B.Sc.(Hons.), G3BHJ

¥

combinations for any one frequency .of operation.
Clearly some guidance is necessary in order to set up
the circuit so that operation is straightforward and
simple.

No Trouble ?

Many operators may scoff at the idea of difficulty,
and will proclaim that they can tune up a Pi tank
without any trouble. No doubt, but the correct
control setting is not necessarily arrived at by knob
twiddling to the point giving " best ” loading. In
fact, one eminent writer dealing with the design of
broadcast transmitters employing Pi network tanks
produces considerable mathematical argument to
show that the position obtained by careful adjust-
ment of tuning and loading controls is generally the
wrong position, as the changes. of loading lead to
adjustments farther and farther from the correct
position. Thus, despite the operator’s confidence
that he is adjusting to the correct position, the position
reached may very well be incorrect, and a position
giving inferior TVI harmonic rejection at that.

Without pressing into deep analyses of the opera-
tion, there are, in fact, several points that should be
known about Pi networks. Unless the components
have approximately their correct values, proper match-
ing and efficient operation may not be achieved. In
fact there is a definite limit to the matching ratio
obtainable with given values of tank circuit com-
ponents. One obvious case is the position found in
which loading increases with the * loading” con-
denser ‘CL increased up to full capacity, although
full loading is nowhere achieved. * More capacity
is needed,” says the operator, and he may even
shunt as much as 1,000 pF or more of additional
capacity across the output condenser. This gives a
little more loading, but in fact putting fantastically
high values of condenser on the output side still will
not give full or satisfactory loading. An analysis
of the loading conditions may reveal that an infinite

N . 1

I 24 I | ‘ | 1
| Valve b
l Generator i TA T’- B8z

| _——
Fig. 2—The Pi network has to match the generator
impedance of the PA valve to the output load value.
Generally the PA impedance is high, and the load
output may be low, say, 72.o0hms, when a coaxial
cable correctly terminated is fed by the network.
The Pi network will only effect an efficient energy
transfer for such dissimilar impedances when the
component values are correctly chosen from the

= design chart. :
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capacity is eeded. In fact a negative value of capacity
may be indicated, showing that the circuit values are
such that’ matching conditions have broken down.
A mathematician might find pleasure in pointing
out that a negative condenser equals an inductance,
whereas the practical amateur bewails the fact he is
unable to “ load his Pi tank.” In fact, the mathe-
matician could inform him that his failure to match
is due to the use of too large a value of tuning induct-
ance. A reduction of a turn or so of tank inductance
would, in fact, enable a match to be made,

Another Delusion

A further delusion is that a Pi tank circuit auto-
matically guarantees that any kind of load, any
piece of wire or any aerial may be attached to the
output, and that perfect loading, matching, output
and TVI reduction occurs. In fact, as it is necessary
for the tank components to be designed and propor-
tioned for the ratio of PA valve impedance to output
loading impedance, the attachment of ** any imped-
ance ”’ not necessarily resistive, as in the case of an
aerial, is not likely to be satisfactory. This despite
the fact that in many cases some sort of apparently
satisfactory loading is obtained. However, * some

sort " which is usually interpreted as ‘it works,
doesn’t it ? ” is not the best basis for design. Despite
the claims, satisfactory results can only be obtained
if the circuit components are correctly chosen.
The method of designing and finding the correct
value of Pi tank circuit values has been simplified
and tabulated, so that the tank capacity, load capacity
and tank inductance values can be read off at a
glance. This disposes of any fear that the reader may
have of becoming involved in abstruse mathematics.
Furthermore, provided that the tank inductor is
wound to the stated inductance, no trouble should
occur, as the value of inductance is critical. While
values slightly lower than the chart indicates may
be used, it is strongly advised that the -inductance
value be not exceeded. If too large a coil is used.
no amount of “loading capacity ™ will give fuil
loading. Furthermore, the tank output is into &
72 ohm line, and not into * any piece of wire.”
Provided that a coil of inductance not exceeding the
design figure from the chart is used, matching may
be readily and simply attained. The coil may be
wound by any of the standard formulas, and to be
on the safe side should be made slightly less than the
specified value, (Continued on page 561)

DESIGNING THE PI NETWORK TANK CIRCUIT

Chart figure | 2,000 2,500 3,000 3,500 | 4,000 4,500 | 5000 5,500

CA pF \

At 3.5 Mc/s 520 440 360 320 280 245 210 195
7 Mc/s 260 220 180 160 140 123 105 97
14 Mc/s 130 110 90 80 70 61 52 48
21 Mc/s 85 73 60 54 47 41 35 33
28 Mc/s 65 55 45 40 35 3( l 26 25

CL pF

At 3.5Mc/s 1,800 1.650 1,500 1,400 1,300 1,200 1,100 1,050
7 Mc/s 900 825 750 700 650 600 560 530
14 Mc/s 450 413 375 350 320 300 280 265
21 Mc/s 300 275 250 232 215 203 190 180
28 Mc/s 225 205 185 172 160 150 140 133

L Micro-henrys |

At 3.5 Mc/s 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5
7 Mc/s 2.25 2.75 3.25 3.75 4.2 4.75 5.25 5.7
14 Mc/s 1.1 1.35 1.6 1.85 2.1 2.35 | 2.6 2.85
21 Mc/st .73 .90 1.08 1.23 1.38 1.54 | 1.7 1.76
28 Mc/fs .55 .67 8 93 1.05 1.15 ! 1.28 1.42
Chart figure | 6,000 6,500 7,000 . 7,500 l 8,000 ! 8.500 9,000

CA pF |

At 3.5 Mc/s 180 163 155 145 135 127 120
7 Mc/s 90 83 76 72 68 64 60
14 Mc/s 43 42 38 36 34 32 30
21 Mc/s 31 28 25 24 23 22 20
28 Mg/s 23 21 19 18 17 16 15

CL pF

At 3.5 Mc/s 1,000 950 900 850 800 760 720
7 Mg/s 500 475 450 425 400 380 360
14 Mc/s 250 237 225 213 200 190 180
21 Mc/s 170 157 145 138 130 125 120
28 Mc/s 125 120 113 107 100 95 90

L. Micro-hearys

At 3.5Mc/s 12.5 13.2 14 14.75 15.5 16.7 18
7 Mc/s 6.2 6.6 7 7.4 7.8 8.4 9
14 Mc/s L~ 31 3.3 3.5 3.75 3.9 4.2 4.5
21 Mc/s 2.05 2.7 2.3 2.45 2.6 2.8 3
28 Mc/s 1.55 1.63 1.7 1.82 1.95 ! 2.1 2.25
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SUMMER SALE-LAST FEW WEEKS

Corner ¢onsole. A massive
cabinet but being corner fitted
is not out of place even in a

modern small 1living - room.
Overall dimensions of this
cabinet are 47in. wide X 3lin,

tdeep to corner) X 50 in. high.
Made to house ‘' 15 Televisor.
Radio Unit, Amplifier, Tape Deck,
etc. Originally £18—aur price,
£10, plus 30/- carriage.

TUNING

CONDENSER
L0005 mfd.
2 gang.
Ceramic
insula -
tion.

a/-

Post 8d.

"

THIS MONTH’S SNIP
MAINS TRANSFORMER

9/6
Post 2/~
Faxlly shroud-

Post 3/8.

. 200-240 A.C. mains-operated, com-
plete with turm.able—-plays 33,
45 and 78 r.p.m. recprds.

12 TELE-CABINET

17/6

Carr. 3/6.

Veneered
a n
Polished
—Per-
* fect. New

and un-
used.

F REE—THIS FINE CABINET

If you ‘Buy both the
Truvox Tape Deck and
the Cleveland Wide Band
Amplifier we give free a
fine portable cabinet.
Prices TruvoXx Tape
Deck MK. IIIU (the very
latest model) price
£23/2/- 1 Cleveland Wide
Band Amplifier (designed
conjunction  with
Truvox engin-
eers to get
very best re-
sults from
their fine
deck), price
£15; or £37 the
two. 15/- for
carriage and
insurance.

3-SPEED RECORD
PLAYER
With pick-up using
the famous Acos
*Hi G*" turnover
crystal—motor also
by very famous
maker—speed selection is by
Bakelite knob. All on unit
board ready for installation. A won-
derful bargain at £5/10/- plus 5/- carr

~c==s 50 assorted ! and : watt
resistors, Ranging between
10 ohms and 10 meg. ohms.
(Our Select!on)._Price 5/~ pkt.

"CARBON RESISTORS 50 6t 1 watt. 716,

BE READY FOR THE
NEW GOMMERGCIAL T.V.

Daily Test Transmissions
are already taking place

Our convertor which fixes to
the side or back of your T.V.
will give you the new station
or the old by the flick of a
switch. You do nothing to
your existing set : just plug in
mains and aerial lzads. Suit,-
able for any 1.V,

£6/10/-, or 30/- deposit and
six payments of £].

BUILD YOUR OWN
CONVERTOR

The Convertor has given very satis-
factory results from the experimental go.{;
Beulah Hill Station. It uses 2 valves,

is not at all difficult to make and can be |._
lined up with a simple 25/- signal genera-
tor (details on request). Price for all the
components including constructional
data is £3/10/- or £4/10/- with mains
equipment. Price includes stove-
enamelled case, prepared metal chassis,
and all parts to make up convertor as
illustrated—data available separately,
price 2/6.

Prices back to normal after Aug. 31

THE ELPREQ F.M. UNIT

In the ELPREQ F.M. Tuner four
valves and two crystals are used.
The last valve acts as a limiter
80 reducing the necessity of exact
tuning and at the same time
improving interference rejection.
Crystals are used in the ratio
detector to avoid heater-cathode
hum so often encountered with
valve ratio detectors. Stability
is extremely good an& r.uning
most simple,

With only a simple indoor aerml
made by parting the ends of
ordinary flexible cable this tuner
works very well at Eastbourne
tover 60 miles from London) and
we await reports from even
greater distances.

All parts including valves. pre-
pared metal chassis, scale, slow-
motion drive, pointer. tuning
knob. in fact everything needed
to make the complete unit suit-
able for mounting through the
side or back of an existing
reasonably sized radio, or into
a separate cabinet. £6/12/8,
data i3 included free with the
parts or Is available separately
price 2/-,

MAINS TRANSFORMERS

Input 210,230 .
250 v. Sec. :
300-0-300 at
150 mA. 6.3-
0-6.3 at 4
amps. 2-0-2
at 2 amps.
Price  20/-.
Post 2/-,

14/6

Post
2/6.

Bakelite cabinet, complete with
dial. metal chassls and back,
and plans of T.R.F.

5-VALVE SUPERHET by

BEETHOVEN
Chassis  size
approx. 9 x
7§ x 8%, First-
class com-
ponents. A.C
mains opera-
tion. Thre
wave (medium
two
horts) Com-
plete with five valves, ready to
work. Special cash-with-order
price this month, £5/19/8, car-
riage and insurance 7/6.

BARGAINS
for callers at
all branches

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders shauld be addressed to Dept. 7, 123, Terminus Rd., Eastb:urne.
Personal shoppers, however. can call at:—

42-46, Windmill IIill, | 152-3, Fleet Street, | 29, Stroud Green Rd., | 249. High Road,

Ruislip, Middx 5.C.4. ]vinsl)ury Park, N.4. Kilburn, Phone :
Phone . RUISLIP 5780 Phone : CENtral 2833 | Phone : ARChway 1049 | MAIda Vale 4921,
Half day, Wednesday. | Half day. Saturday. { Half day, Thursday. | Half day, Thursday.

www.americanradiohistorv.com



www.americanradiohistory.com

560
SOUTHERN RADI0O’S WIRELESS BARGRINS

TRANSRECEIVERS, Type * 387" (Walkie-Talkie), Complete
with 5 Valves. In Metal Carrying Case. Ready for use. Less external
attachments, 30/~ per sec. ATTACHMENTS for use with 38"
TRANSRECEIVER : HEADPHONES, 15/6 5 THROAT MICRO-
PHONE with Lead & Plug. 4/6 ; JUNCTION BOX, 2/6 ; AERIAL,
2/6 ; SPECIAL OFFER of used '’ 38" TRANSRECEIVERS less
valves but.complete with ALL COMPONENTS. Excellent for
SPARES, 11/6 per set. P. & P. 2/

TRANSRECEIVERS, Type *18°" Mark Il TWO UNITS
(Receiver & Sender) contained in Metai Case. Complete with Six
za}\lmj, Microammeter, etc. LESS EXTERNAL ATTACHMENTS,
4/10/-.

RECEIVERS. Type ** 109 "', 8-Valve S.W. Receiver with VIBRA-
TOR PACK for 6 Volts. Built-in Speaker, METAL CASE, £5.
BOMBSIGHT COMPUTERS. Ex-R.A.F. BRAND NEW. A
Wealth_.of ‘Components. GYRO MOTORS, REV. COUNTERS,
GEARANHEELS, etc., etc, Ideal for Model Makers, Experimenters,

etc., £3.
LUFBRA HOLE CUTTERS. Adjustable Jin. to 3}in. For Metal,

Wood. Plastic, etc., 6/6. o
st ASSORTED USEFUL VALUES, Wire

RESISTANCES. 100
Ended,. 12/6%per 100,
CONDE ERS. 100 ASSORTED., Mica, Metal Tubular, etc.,
5/- per

1 100,

PLASTIC CASES. l4in. x 107in. Transparent. ldeal for Maps.
Display, etc.. 5/6.

STAR IDENTIFIERS, Type | A-N. Covers both Hemispheres,
In Case, 5/6.

CONTACTOR TIME SWITCHES. In Sound-proof Casc.
Clockwork Movement. 2 Impulses per sec. Thermostatic Control,

i1/6.

REMOTE CONTACTORS for use with above, 7/6.

MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete
with Battery, 9/6. MORSE TAPPERS. Std, 3/6 ; Midget, 2/9.
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust-
ment or with broken Cases, TWELVE INSTRUMENTS, including
3 brand new Aircraft Instruments, 35/ for 12

CRYSTAL MONITORS. Type 2. New in Transit Case.
Valves, 8/-.

Postage or Carriage extra. Full List of RADIO BOOKS, 21d.

SOUTHERN RADIO SUPPLY LTD,,

11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653.

Less

PRACTICAL WIRELESS

September, 1955

HANNEY of BATH offers:—

OSRAM 912 Erie reslstor-zpoc kit with ceramic tube resistors.
very highly recommended. 28/6 ; Lab. resistor kit, 32’4 ;. T.C.C
condensers, 55/-. PARTRIDGL Components, with loose lead
terminations, Mains trans,, 44/- ; Smoothing Choke, 29,8 ;. Out-
put trans.,, 769. Price includes Partrlgge carriage/packing
charge. Printed panel, 14/6. W.B. Chassis, 28/8. DENCO 16S.W.G.
gl‘t%haxf?: with beautfiful Bronze Front Panel, 21-. (Printed.)

.AE. List.

MULLARD 5 VALVE 10 WATT AMPLIFIER, T.C.C. Con
densers, 45/~ ; Erie resistor-pot kit, 37/8 : Elstone Mains trans..
36/- : Eistone Output trans.. 45/- (both types); Denco chassis.
14/6"; Printed bronze panel 14in. X 5in,, 6/6. Small parts as per our
list. Matched valves available for both the above designs,

FREQUENCY MODULATION.
transmissions., DENCO technical bulletin giving clrcuit and
point to point wiring diagram for building an F.M. Feeder unit.
1'g, post ‘free. We have all components available. Priced parts
list on application. '

HIGH FIDELITY SPEAKERS, W.B. HHF810, 60’6 : W.B. HF912.
%i-« W.B. HF1012 (3, 7.5 and 15 ohm. coil). 77'6. G.E.C, type FR
£8/15/-. Goodmans * Ortin 111,"" £9/15.-.
COILPACKS. DENCO., CP 4/L and CP 4/M. 33'4 : CP 3,370 p.f
and CP 3/500 pf., 42/8. OSMOR * Q' HO, 48.-; LM, 40.- | Batt..
50.- . TRF, 40 - ; HF stage for HO pack. 20-. We stock COILS
by Weymouth, Osmor. Wearite, Denco, R.E.P>.

WIDE ANGLE COMPONENTS.

For Wrotham high fidelity

(= .
metal cone,

ALLEN. Teleking Chassis,
2 - F0.305

50/~ ; Collsets (TK and Super-Visor), 44/6 : L0.308, 40;- ; FO.305.
2]'- 1 DC.300c., 39/6 ; FC302, 31’- : GL.16 and 18, 718 each ; SC.312,
21.-: :'OP.117, 9'-: BT.314, 15/~ ; DENCO Chassis

;s Coilsets
; WA/LCL and WCl1,
WA/FBTI, 16.-.

: 3 Magna-
view, 41'2 ; WA/DCAL, 43/-: 0
“i6 each ; WA/FMAL, 1/-; WA/LOTIL, 42~ ;

Send Gu, stamps for our General List of components for View-
master. Soundmaster, Williamson Amplifier, Teleking, Magnaview
(Brimar and English Electric large screen TV), Super-Visor, Mul-
lard Universal, Close tolerance Silver Micas, etc.. ctc. Pleasc
add 1.- postage to orders under £1 and 2, - above.

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel,: 3811

It rou lack the qualifications which
would get you a better job; more pay
and quicker _progress; if you wish to
know how The Bennewt College can
guarantee to teach you up to qualifi-
of the easiest,
methods_of mi

quickest and soundest ds ¢
i you wish'to learn

training: it L
how Personal Postal Tuition
can prove thal you are cleverer
than perhaps you think you are
— if you like the idea of

ying in your owm ume,
at your own pace, with your
own tutor guiding you, helping

uilding
& Auctionecr's Exams,
Book-keeping

Diesel Engines Civit Service vou, teaching you by post—
Draughtsmanship Costing send at once for this recent-
Electricat En English iy published important
Lecomotive Eng. General Education book—‘Train_your mind to
Machanical Eng. Journalam SUCCESS™. It is quite free.
Motor Enginesning Languages Just fill in the coupon below
d Quantity Suresying Mathemats und name the subject you are
Radie Enginsering Police Subjocts mterestedin{some of the many
Surveying Sdlesmanship Courses available are listed
Telecommunications  Secretarial Exams here). Then send in the coupon
Telovision Shorthan o us TODAY.You will never,

d
Short Story Wniling
and many others
OF EDUCATION

Textites
Wireless Telegraphy
GENERAL CERT.

S please send e, tetiont ollipaticr. @ free
Scopy of © Tialn pour mivd to SUCCENST
eird e Cailere Prespecius on !

ncver tegret it But do it today.
Avt NOW

THIS DAY

COULD BE THE TURNING-
POINT IN YOUR LIFE.

THIS COUPON

iscarect COULD BE YOUR w
Frave PASSPORT 1O S! 3
:ADDRESS _—

. AGE tif under 21)——— -"% l
Firase woite in Bock Leners \ B
cea Y

B e meanaSREIY ememacnws 'ul

6 Interesting offers from
The Walk-a'round Shop

I. OSCILLOSCOPE CATHODE RAY TUBE 38PI, 3in.
short persistence, complete with Mumetal screen and base.
NEW 22/6 post paid.

CONDENSERS. US.A, Manufacture. 10 «F 600V wkg.

(Solar) size Sin. x 4in. x 1lin. with Stand-off Insulators, 8/6.

4 1F 1,000V wkg. (Cornell Dubilier) 2Lin. x 43in, x lin, Stand-

off Insulators, 5/6. | siF 1,000V wkg. (Aerovox) 2in. x 2in. x lin.,

2/6. 1 iF 600V wkg. (Cornell Dubilier) 1in. x liin. x din., 2¢=.

(Sprague) electrolycic 1lin. tubular, 3/-

3. ABSORPTION WAVEMETER. In metal case 3lin. x
4%in. x 5%in. with calibrated dial 0-100 covering approximately
190-210 Mc/s. 80 volt Neon tube, 6/6 post paid, or with transit
case 9/- post paid.

4. 70 C.M. UNIT. Brand New, consisting of pair of tuned
lines, 2 acorn valve holders, coarse and fine tuning. Suitable
for mixer or oscillator unit. Size 5in. x 3tin. x Jin. /6 post
paid.

5. BENDIX COMMUNICATIONS RECEIVER RA-10D8.

£5/10/- and 10/ carriage, Send S.A.E. for full details.

6. MINIATURE POCKET RADIO. Incorporating high
Q" technique using the New Ferrite rod. Made possible
by simple conversion of an ex-Govt. Hearing Aid. £2/6'-
post paid, with circuit diagram and fuil instructions. Batteries
extra : 1.5v. L.T. (Type DIB), 8d. : 30v. H.T. (Type BL19), 4,3.

NOTE : ORDERS AND ENQUIRIES TO DEPT. ' P.

P R'o 0 P s BROS. LTD. Telephone LANgham 0141

52 Téttenham Court Road, London, W.i,

Shop Hours: 9-6 p.m. Thursday: 9-1 p.m. Open all day Saturday.
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The value of tank capacity may be estimated by the
degree of mesh of the semi-circular * straight-line-
capacity ”’ type condensers, .and may be set to the
approximate design figure. If the output capacity is
adjusted for output, good loading will be assured if
the 72 ohm cable is terminated in a genuine 72 ohm
load. This can conveniently be a 72 ohm ** non-
inductive > carbon resistor of the appropriate
wattage rating which are available on surplus dis-
posals. Emergency dummy loads can be made by
paralleling low wattage carbon resistors, although the
surplus types used as “ dummy antennas” will
usually handle 50 watts of R.F. or even more. Gener-
ally, of course, the coaxial cable terminates in a link
coupled antenna tuning network, and this network
must also be tuned and loaded, by adjusting the

of the tank tuning capacitor may be checked by
noting the degree of mesh of its vanes, and this will
indicate if the value of tank capacity ** in use ” is of
the correct value. It should be noted that on the
higher frequency bands an allowance for the inevitable
circuit strays associated with the PA valves must be
made. Thus an 807 has an anode to ground capacity
of 10 pF or so, so that, together with strays, the
figure of, say, 25 pF would be a fair allowance for
circuit capacity present. A pair of 807s would have
some 35 to 40 pF of total capacity including strays.
Thus the tank condenser should be set fow by this
amount, so that the effective tuning capacity is at
the desired figure.

For the case of the 72 ohm output load, the circuit

values are determined by the required running con-
; .

Fig. 3.—The use of a
] * tuned link > in the aerial

coaxial link winding if necessary, to present the right
load to the coaxial cable. Here the " tuned link
circuit is helpful in obtaining correct cable matching
to the aerial tuning unit, and this overall ** Pi network
to aerial feeder via a tuned link ™ is shown in
Fig. 3.

Generally, however, provided the inductance is
the correct value the correct setting for the tank and
loading condenser may be found as follows. Set the
output (" loading **) capacity to its maximum value.
Then adjust the tank tuning capacity to resonance.
This sets the tank to approximately its correct value.
The loading condenser may now be adjusted for
loading, at the same time retuning the tank con-
denser CA to maintain resonance. If the load
circuit is the circuit of Fig. 3, the aerial tuning con-
denser should be resonated to the operating fre-
quency, and the link condenser which acts as a
control of loading adjusted so that full cutput can
be drawn from the PA stage. Finally, the capacity

7

el

—b 5 M Aeridl yning network is a con-
) venient means of adjusting

the loading and termination

of the 72 ohm feeder cable.

This aids and simplifies the

adjustment of the Pi tank

Jor correct loading and

TVI suppression.

-

5002F

ditions of the PA valve, hence the anode current in
amps is divided into the anode voltage. This figure
is shown on the chart from which the values of
inductance, tank capacity and loading capacity are
given for the usual amateur bands. Thus a single
807 at 600 volts and 100 mA, a popular maximum
phone rating, gives 600 divided by .l1' amp. (i.e.,
100 mA), thus the chart figure is 6,000 and the circuit
values for a given band may be réad off. 'The ** maxi-
mum C.W.” rating of an 807 is 750 volts at 100 mA,
so the chart figure is 7,500. Similarly, a pair of 807s
at 600 volts, running at 200 mA, gives a chart figure
of 3,000. Intermediate figures can readily be estimated,
as hairsplitting accuracy is not essential, particularly
if the warning nor to exceed the coil size is heeded.
The chart figures should infallibly land your {ank
circuit design into the region in which adjustment
of the controls will produce a good match, satis-
factory loading, and optimum TVI rejection. The
rest is up to you ! .

A 2-METRE WALKIE-TALKIE
(Continued from page 545)

in which case the valves should be changed to mains
types and the circuit components being changed to
suit.

The unit is powered from a combined 674/13-volt
battery of the type used in the personal type portable,
with two small pen-torch batteries fixed inside the
unit for supplying 6 volts negative bias for the 3A4.
The use of separatc bias for this valve instead of
using a negative H.T. rcsistance ensures that the full
voltage from the H.T. battery is used. The two
R.F. chokes in the 3A5 heater circuit should be wound
in No. 28 s.w.g. wire to keep the voltage drop low.

Coil details will be found on Fig. 1 and in the
caption.

Results

With the aerial extended, a range of six miles is
obtained from the main station which only uses 2
watts R.F. output and the recciver used has only a
xtal diode mixer without an R.F. stage with results
of Q5 $5-7, and this being across town ! Even without
the aerial it is possible to work up to one-quarter of a
mile and still be readable. The receiver portion has
picked up stations of up to over 100 miles distance,
including aircraft and other civil stations, and has
been used for tracking down TV oscillator harmonics.

In conclusion, the writer would like to thank
G3EDG, G2UN, the Brighton radio club, for
assistance with tests, etc.

N.B.—The 957 valve although listed as 1.25 volts
works well as it seems to suffer no harmful effects
at 1.4 volts.
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SMALL MAINS TRANSFORMERS

SOME ELEMENTARY HINTS FOR THE EXPERIMENTER
By R. H. Borthwick, B.Sc., AM.IEE.

- Introduction
T is often easy to obtain burned-out mains
I transformers or, alternatively, it is possible
to purchase core stampings very cheaply.

Some- readers therefore may be interested in wiring
their own mains transformers for use in power packs
or for driving models or ex-Government low voltage
motors.

The purpose of this article is lo give the practical
considerations which must be taken into account
when building small power transformers in the home
workshop.

The Core

This is built up of laminated stampings usually
made of a silicon-steel alloy such as Stalloy, each
stamping being about 0.014in. thick. These stampings
are of the shape shown in Figs. | and 2 so that when
joined together the resulting shape is as shown in
Fig. 3. :

Typical dimensions are shown in Fig. 3, the
height of the stack of stampings being one to one
and a half times the width of the centre limb.

The windings are wrapped rourid a former which
fits over the centre limb and the cross-sectional area
of the centre limb determines the amount of power

_which we should draw from the transformer.

Let the cross-sectional area of.the centre limb

be A sq. ins.

Then A = 5.58 sq.
Where W is the volt amperes output.

W
& ins.

Example

Suppose we wanted to make a battery charger
transformer which gives 12 volts at 4 amps.

Then W = 48 volt-amperes and

V48 .,

a 5.58 N

In this case we should make the width of the centre

limb lin, and the thickness H}in. The length of the

centre limb depends on how many

windings it has to accommodate.

This will be considered later.

in. approx.

"

f kg4 {

The Windings—General

These can be made of cotton covered wire, but
enamelled wire is generally used because it is less
bulky. The windings can be put on in any order,
although it is usual for any low voltage windings
which have to carry a heavy current (e.g., for valve
heaters) to be put on the outside. This helps to
dissipate the heat produced.

The layers of all windings are normally interleaved
with paper or Empire cloth while some thicker
insulation is required between the primary and
secondary windings. The first layer is wound on a
cardboard or similar former which fits tightly over
the centre limb.

A typical former is shown in Fig. 4. All the wind-
ings can be wound on this before it is fitted to the
core.

The Windings—Gauge of Wire

The efficiency of a mains transformer is about
85 per cent. The power wasted is lost in the form
of heat, This heat is generated mainly in the wind-
ings themselves and is governed by their resistance,
and the currents they are carrying. It is therefore
important to choose a suitable gauge of wire for the
windings so that the temperature rise is not
excessive.

First we decide what current the particular
winding is (o carry. The suitable gauge of wire is
then that gauge which, if a number of similar wires
were pressed together to form a single conductor
of cross sectional area 1 sq. in., would carry 2,000
amps. Do not bc alarmed about this, however,
because all the information we want is available in
the s.w.g. tables of most electrical reference books.

Examples
(a) Heater winding 6.3 volts at 3 amps. We look up
the s.w.g. tables. The column headed ** Current at
2,000 amps. per square inch” gives a figure of
3.62 for 18 gauge wire. We therefore know that 18
gauge wire is suitable for carrying a current of 3 amps.
(b) H.T. Secondary 300-0-300

volts at 120 mA. The s.w.g. tables
quote 34 gauge wire as suitable.
(Concluded on page 570)

Figs. 1 to 4.—~The usual ““T** and
“U?* laminations, core measiiye-
ments and the bobbin.
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'QHHHHHIHIHIIHHHHHHIHHHI|HIHIHHHHHIHlHIHIIHHHIIIHIIHHHHHIHIIHIH (R0 s
= STURDY—VERSATI LE— =
= TAYLOR JUNIOR =
= UNIVERSAL METER. Mode! 120A. =
— L] =
= A small 19-range instrument ideal for the enthusiastic =
= amateur. Sensitivity is 1,000 o.p.v. A.C. and D.C. Accuracy =
= 39, A.C. 29 D.C. =
= RANGES: =
= Volts D.C. : 0-10-25-50-250-500-1,000-2,500. =
= Volts A.C. : 0-10-50-250-500-1,000-2,500. =
= Milliamps D.C. : 0-1-10-50-500. =
= Resistance : 0-2,000 ohms, 0-200,000 ohms. Can be extended =
= to 20 megohms. =
E PRICE £9.10.0. PROMPT DELIVERY %
= HIRE PURCHASE TERMS =
Z=  * 3months£l.8.6 deposit. 3 monthly payments of £3.0.7 =
= 10 months 19/5 deposit. 10 monthly payments of 19/1 =
= 15 months 19/5 deposit. i5 monthly payments of 13/6 =
= * Hire Purchase interest refunded if paid within 3 months. =
E IIIIIII|II|III"IIIIIIIIllllll""""|||IIII"IIIIIIIlllllll"llllIIIIIIIllIl"lllII"“HIIIIIIII“"IIIIIIIIIIIll"lllllllIII"IIIIIllllll"lllllllllll"- g
= NEW TAYLOR Valve Tester. £ TAYLOR Multirange Meter (20,000 o.p.v.). =
== Measures mutual conductance of over 4,000 up-to-date = Ideal for Radio and T.V. work. =
E— valves. Model 45¢ E Mode!l 77A E
= PRICE £27.100 PROMPT DELIVERY. £ :'I‘;:ﬁu‘;j::’;s T’:ﬁ:‘" DELIVERY. =
E HIRE PURCHASE TERMS § *3 months £2. 5. Odeposvt 3 monthly payments of £4.151 =
= *3 months£4. 1 6 deposlt 3 monthly pnyments of £8 i54 = 0 £1.10. 1 L £1.102 =
= 10 £4. 10 427 g5 £1,10. 1 © I5 JELL 1L =
= 5 £4. 2 8 " IS £I 170 £ * Hire Purchase incerest refunded if paid within 3 months. ==
= Q ere Purchase interest refunded i paid within 3 months § — =
= £ TAYLOR signal G tor. =
= I.éfh%f‘c.';n‘f irange Meter (000 2Pl £ frequency range 100 kels-240 mifo. Aceuracy 1%, =
= Model 71A = Model 67A =
= PRICE £12.10.0. PROMPT DELIVERY. : PRICE £22.0.0. PROMPT DELIVERY. =
= HIRE PURCHASE TERMS £ HIRE PURCHASE TERMS =
‘= *3months£LI7. 6depos:t 3 mont‘-\ly payments of £3.19.8 S e 30"“°"‘h'7 paymentsof €293 =
= |0 £1. 5. LELL S = " " =
= 01 e H 79 E 15, £243 15 CElLe =
§ 0 Hnré' Purchase lntere"st refunded if paid w:thm 3 months E Hire Purchase 'me'e“ refunded if paid wnth.n 3 months g
E TAYLOR T.V. Sweep Generator. E TAYLOR Multirange Meter (20,000 o.p.v.). E
E For T.V. and F.M. alignment Mt G g Most versatile for Radio and T.V. and Electricallwzgzyka.SA _E
= PRICE £30.0.0 PROMPT DELIVERY. ; PRICE £22.0.0. PROMPT DELIVERY. =
= HIRE PURCHASE TERMS 2 HIRE PURCHASE TERMS
é *3 months £4, l0 0 depos:t 3 monthly payments of £9.11.3 £ *3 months £3. 6 0 deposit. 3 mcnthly payments of £7. 0.3 =—:
= {0 £3.0.5 10 L£3.04 = 10 ., £2. 10 N L£2. 43 =
= iI5 £3. 0 5 . 15 ,£2.28 £ 15 £2. 4 3, 15 LERIlE =
== * Hire Purchase interest refunded if paid wnthm 3 months H * Hire Purchas2 interest refunded if paid wnh:n 3 mon[hs %
E IHIllllHllllIIllllllllIIllll"llSlIlllllllIH!II!llllllllllllllllllIII"I"Ill"llllIIIIll"llIlIllIlllllllll"llllll"llllIlllllllllllllllll"l"llllllll) é
= : @ALL Taylor instruments are readily available on =
= Hire Purchase Terms. Write for full details and =
= W Catalogue. ' =
% I ELECTRICAL INSTRUMENTS LTD. §
= MONTROSE AVENUE, SLOUGH, BUCKS.  Tel: Slough 21381. Cables: Taylins, Slough. =
A AR

]
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This Honth’s

GZA Bargains GZAK

ABSORPTION WAVEMETERS.—3.00 to 35.00 Mc/s in
3 switched bands. 3.5, 7, 14, 21 and 28 mc/s Ham bands
marked on scale. Complete with indicator bulb. A MUST
for any Ham Shack. ONLY {5/- each. P. & P. 1/-.
TEST METER.—7 ranges as follows : 1.5v.,3v., I50 v. 6 mA,,
60 mA, 5,000 ohms, 25,000 ohms 2}in. dia. scale M.C. meter.
Rotary selector switch. Black bakelne case, 6 x 4} x 4} fitted
with removable lid, also provision for internal batts., ranges
can be easily extended. Bargain price 30/, plus 1/6 post.
VALVES.—B7G base, IT4, IS5, IRS, 154, 354, 3V4, 7/6 ea.,
or 4 for 27/6 Most of the 1.4 v. B7G range available at 8/6 ea.
HEADPHONES.—Low resistance type CLR No. 3, 9/6.
DLR No. 2, 13/6. High resistance and the most sensitive of
all DHR, No. 5B, 18/6 per pair, P. & P. |/- pair.
FISK SOLARISCOPES.—Complete with charts. Give
World tlme, light and darkness paths.. Invaluable to the DX
man. List 21/-, our price 7/6, post free.
II:A&NPLBHOI“E Crackle.—Black, Brown or Green, 3/- tin.
o
CONDENSERS.—8/F, 600 v. (Trop). 750 v (Normal). New
Ex-W.D. Stock, 5/6 ea., p. & p.. 1/6.

SPECIAL OFFER. DEAF AID CRYSTAL MIKE
INSERTS. 10/- ea,, or 2 for 17/6.

UNREPEATABLE VALVE OFFER
Genuine American 807's, 6/- ea. or 4 for £I.
multipliers. Type 931A. 35/- ea. or 2 for £3.

Photo-

Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK

Maif Orders to Dept. ** P "'
2, Holloway Head,
Blrmmgham 1 (MID 3254)

All callers
110, Dale End,
Barmmgham 4 (CEN 1635)

T.V. TURES £5. 8 MONTHS GUARANTEE.
171!1 £1 .10.0. 1ldin. £8.10.0. MAZDA 12in. THREE MONTHS
RANTEE. 156 ins. carr.

1 V CHASSIS S/het 97.8. Complete, less valves and tube.

3 separate chassis (power, sound and vision. timebase). R.F.

Drawing 2/6 or FREE with order. Carr. 5;- London area ;

10/- Provinces

DENCO RADIOGRAM CHASRSIS £5.17.6. 4 wave-Turret

coils Modern octal valves included. Front controls. 8in.
P.M, Speake1 with O.P. Trans. 0 suit 12/9. P.P. 4/6. Limited

quanti
V.H. 12/311 5 SET 7'9. New ex-W.D. Complete with valves.
lg l‘t. 24 UNIT. V.IL.F. 10 6. New ¢x-W.D. Including 3 valves.

Pos

2or3 (- \\(. ( ()\I)l NSERS 1/8. Std. size. 500 pf. GUARAN-
TEED. Post

0.P. TR \‘\SFOI(\I £RS. 1/9, Salvage. Guaranteed. Std. size.

Post 9d.
ll{Ai\%FORVII I\ POW KR, 350-0-350. 250 mA. 28/6. 6 v.
v. 5 amp.; 4 v. 5 amp., extra winding for 2 or 4 v. tubes.

¢ E.H.T. 5 Kv. 2 v. heaters 9/6 Post 2/6.
350-0-350 v. 80 mA, 9/9. 6 v 5 v. heaters. Post 2/3.
350-0-350 v.. 80 mA. 3/, 4\ + 4 v.heaters. Post 2/3.
B 350-0-350, 80 mA. 5/, 12v. + 4 v. heaters. Post 2/3.
SPEAKER §. \l L 10/9. 8in. P.M. Bargains to Clear—with
tran 12/ 1/9.
:\\lPI IETE Ii\ 57 6. 3valve, 4 watt output. A.C. or universal.

2/6
A\ll’l ll TERS, 77'6. 4 valve p. pull, 7 watt output. A.C.or
universal. Post 36.

p. pull. 10 wa.;.t output. A.C.

AMPLIFIERS, 97/8. 5 valve.
only with pre-amp. stage, 3 controls. Post 3/6

T.V. TIME BASE. 10'6. Containing scanning coil, focus umt
lme trans.. 10 controls, ctc. Famous mnfr. drawlug FREI

t 2/6.
R»\I)l()(.R AM CEHEASSIS,  29/9.
5 valve s/het, 3 w;bal A.C. mains. complete less valves.
Tested. g\xamnbeed Free drawing with order. Post 4/6. Set
of 4 knobs 1/6 &
RADIOGR AVI ( IIAS.SIS. 14/9. A.C. or Universal, s'het, 3
band, 465 1.F.s. less dial, electrolstlcs and valves. Otherwiss
believed to bo in working order.

1d. stamp only for complete catalowue
[]MONEY BACK

7;(: GR 46677
GUARANTEE lll

5
62! ROMFORD RD LONDON, E.12.

Including 8in. speaker.

® T/V TECHNOLOGY

© RADIO ENGINEERING
@ ELECTRONICS

© RADIO SERVICING

There's a big future in T/V and Radio. Act now !
Increase your knowledge. Back up experience with
asound theoretical background. I.C.5. offer courses
of instruction in—

T/V TECHNOLOGY

ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING

RADIO SERVICE ENGINEERING
RADAR

ELECTRONICS

FREQUENCY MODULATION
I1.C.S. will also coach you for the
examinations :—

B.L.LR.E.; P.M.G. Certificate for Wireless
Operators ; Radio Servicing Certificate
(R.T.E.B.) ; C. & G. Telecommunications, etc.,
etc.

DON'T DELAY—WRITE TO-DAY for frees descriptive
booklet, stating which subject or examination interests you.
Fees include all books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.

Dept. 170D, IC.S 7I szsway, W.C.2.

I

lollowing

I INTERNATIONAL CORRESPONDENCE SCHOOLS: {
{ (Dept. 170D), International Buildings, Kingsway, |
London, W.C.2. I

I Please send booklet on

HIGH GAIN
“COILS

REPANC

DUAL RANGE MINIATURE
CRYSTAL SET COIL, with cir-
cuit. Type DRXI1, 2/

DUAL RANGE_ COIL with re-
action. With 2 mains and
battery circuits, Type DRR2, 4/-.
MATCHED PAIR DUAL RANGE
T.R.F. COILS, with reaction;
with battery and mains circuits.
pair.

STANDARD LF. TRANSFORMERS. Type S.E.
14in. x lin. x 23in. Pre-aligned, 465 Kc/s., 13/6 pair.
MINIATURE LLF. TRANSFORMERS. Type M.S.E.
13/16in. x 13/16in. x 1iin. Pre-aligned, 465 Kc/s.,
12/6 pair.

FERRITE ROD AERIAL. Type FRI. Long and
medium wave. Complete with fixing brackets. 12/6.

(Regd. I)esigr-:)
Type DRM3, 8§/-

* All coils wound on low f{oss formers.
% Individually tested and guaranteed.

* Post 3d. on all orders. * Trade supplied.

Distributed by :

RADIO EXPERIMENTAL PRODUCTS LTD.

33, MUCH PARK STREET, COVYENTRY
Telephone : Coventry 62572
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Fooramine pﬂll\ll/el_s)T

HE Derby programme, “ Blue Riband of the
Turf,” written by Keith Bell and edited and
produced by Robert Pocock, was very

interesting to laymen like myself. Much enlightening
and entertaining information was afforded. For
instance, I was amazed at being told that no Derby
winner had ever been bred by a Derby out of an
Oaks winner. The roll call of some of the famous
horses of the past—one could have wished it a bit
longer—was touching and sounded akin to the
reciting of battle honours. They were, of course, for
the noble and self-sacrificing participants.

‘““ Death has Deep Roots,”” by Antony Brown,
adapted from the novel by Michael Gilbert, was a
reasonably exciting whodunit. But why the ** Saturday
Night Theatre ™’ series should always contain so
many novel adaptations [ shall never know, especn-
ally when, like this one, the story is unfolded in
narrative form. The script by the way, contained a
reference to ** His Majesty’s Army,” which, as most
people know, is technically quite incorrect (I refer,
of course, to the constitutional point and not to the
sex of the pronoun).

Short Story

It was pleasant to hear again the cultured voice of
Clive Brook, once so familiar to film fans, in an
adaptation (yet another!) of Aldous Huxley’s
brilliant short story, ** The Giaconda Smile.” Mr.
Brook successfully presented it in the West End a
few scasons ago. The story of the two women in
the life of Henry Hutton, one of whom is poisoned
in a manner as improbable as it is conventional, makes
excellent entertainment if not great drama. Betty
Baskcomb and Ella Milne, with Sulwen Morgan,
were the feminine interests, and Arthur Ridley, Cyril
Chaps and several others completed the cast.

By the time Dick Cross—adapter—and John
Gibson—producer—had finished with  Joseph
Conrad’s ** The Nigger of the Narcissus,” in the
Monday Night Theatre series, little was left of this
great sea story. Almost my only memory is of split
ear-drums and a singing, whining sensation in what
remained of my hearing apparatus. The * effects ™
department made havoc of what was entrusted to
the imagination when the author gave it to us to
read. Seldom have I heard ninety minutes more
solidly packed with screaming and yelling, shouting
and cursing, buckets of shingle being tipped from
pail to pail, sheets of tin being shaken and beaten
until they must have cracked and fallen apart; in
short, every contraption that is, mistakenly, meant
to imitate tropical storms at sea, and rebellious
crews and tyrannical ships’ officers, was searched for,
found and laid on in full spate. Much too much of a
good thing. The only times we were allowed any
respite and a chance to salve our shattered systems
was when the narrator, Laidman Browne, was
telling the story. Conrad will be for me in my arm-
chair in future !

A" -
o - -~ £
Our Critic, Maurice - S
Reeve, Reviews Some E i
Recent Programmes LS ]

113

*“ Journey by the Niger,” Rene Cutforth’s story
of a thousand-mile journey through Britain’s largest
colony, was colourful, informative and entertaining.
Many places were passed through and infrequently
visited tribes looked in on. Native effects were well
recorded and suitably integrated with the narrative.

Hymns

Is it necessary to preface the 7 a.m. and the 8 a.m.
news on Ascension day and Whit Sunday with
hymns ? (Or any day, for that matter.)

Shaw v. Wells

An hour’s programme on this rivalry, entitled

** Some Social and Literary Encounters,” might not
be calculated to appeal to many outside the ranks of
the Shavians and the Wellsians. But as [ am a
humble private in that brigade, 1 found it fascinating
and interesting. Written and compiled by Vincent
Broome, narrated by Mr. Broome and Stanley van
Beers, produced by Terence Tiller and acted by
Robert Mooney and Norman Shelley as Shaw and
Wells respectively.

* Madame Bovary,” in Ben W. Levy’s radio
adaptation of Gaston Baty's play based on Flauberts’
great novel—the BBC is nothing if not original '—was
another ‘“ play ”’ which lost something of its rare
qualities in the course of its transition, if not so much

s " The Nigger of the Narcissus ” did. The very
remarks which, one wonders why, preceded the play
showed that some, at any rate, of Emma’s essential
femininity was deliberately being laid aside. And
with it much of the original novel’s true meaning was
lost. It was this side of Emma’s make-up and
character that was missing from Constance Cum-
mings’s otherwise very fine performance. The other
chief parts were all played with verisimilitude by
Norman Mitchell, Bovary; Antony Jacobs,
Homais ; Geoffrey Matthews, Leon; Gladys
Spencer, Mme. Homais ; George Merritt, Roualt |
and the others.

** Poet’s Progress ”” was an entertaining play based
on the life of one of the most minor of minor poets,
Richard Savage. I doubt if more than a handful of
people have ever heard of him, let alone read him.
Savage enjoyed incredible poverty, debauchery and
final obscurity, save for the notice of Sam Johnson.
Anthony Jacobs played the title role with effective
realism and was ably supported by Belle Chrystall,
Denis Gaucher, Mary Hinton, Lois Heatherly, Mary
Wimbush, Edward Jewesbury and others.
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Pye Provide Motor-cycle to Sidecar Intercom,

ONE of the snags of motor-cycles with sidecars is

the difficulty of conversation between rider and
passenger. Pye have provided Watsonian Sidecars,
Ltd., with an intercommunication unit that will
ecnable motor-cycle riders and passengers to talk to
onc another in comfort without dismounting or
stopping the engine.

A headphone inside the rider’s helmet will be
connected to a unit consisting of a loudspeaker and a
two-valve amplifier in the sidecar. Noisc-eliminating
microphones will ensure that speech is not drowned
by the noise of the engine.

The operation of the new intercom. is simple, like
that of an ordinary telephone. Later, it is hoped to
develop a unit with provision for plugging in a radio.

The plug and socket mounted on the sidecar arc
designed for quick release and automatically separatc
by a slight pull on the inter-connecting cable. This
takes care of the occasions when the rider forgets to
unplug the cable before dismounting.

Watsonian Sidecars, Ltd., who foresce a great
future for this new development, are considering
100 per cent. fitment, and Pye, Ltd., expect to produce
several thousand units a year.

The retail price of the complete intercom. unit will
be in the region of 12 guincas.—Pye, Ltd., P.O. Box49,
Cambridge.

A New High-speed Decade Counter Tube
HE Communications and Industrial Valve Depart-
ment of Mullard Ltd. has recently introduced a
high-speed decade counter tube of novel design. This
tube, the EIT, is of the hard-vacuum type, and is,
therefore, capable of much higher counting speeds than
cold-cathode gas-filled decade counters. The actual
counting rate is limited only by the associated
circuitry, and counts of 30,000 a second are
readily attainable.

The EIT can, therefore, be used in all normal
industrial batching and counting operations, and in
addition it is particularly suitable for high speed
computing purposes in business machines, tele-
communications gear, and radiation counters.

The basis of the Mullard EIT is a ribbon-shaped
electron beam which can be deflected into 10 well
defined positions by the input signals. I[n any of
these ten positions the beam passes through one of
ten apertures in a cylindrical anode and impinges
on a fluorescent screen, causing a spot of light to
appear opposite the appropriate figure (“0” to ** 9)
marked on the tube envelope. As the last position is
passed by the beam, a signal can be generated to
reset the tube to “ 0 and simultaneously apply
a counting pulse to the next tube in the chain.—
Mullard Ltd., Century House, Shaftesbury Avcnue,
London, W.C.2.

Ms}ﬂard Junction Transistors and Rectangular *Scope
ube
ALTHOUGH the properties and advantages in
certain applications of transistors are well
known, a limiting factor to their more widespread
utilisation has to date been the difficulty of obtaining
uniformity of performance and properties in the
quantity production of such items.
Mutlard have devoted very considerable research

~

to the solution of this specific problem and two
Junction type transistors (types OC70 and OC71) are
the successful outcome of this work. These two
transistors are now being made available in large -
quantitics and maintain a degree of consistency
hitherto unobiained.

Junction transistors have definite inherent advan-
tages over thc carlier point-contact types. They have
improved stability and reliability and, in addition.
two other advantages enabling them to be used for all
stages of audio frequency work ; namely, their low
circuit noise and complete freedom from microphony.
One of their earliest successes, in fact, has been their
application to hearing aids, in which they are widely
used.

Amongst the many other applications of Mullard
junction transistors on which investigations are being
actively progressed are those in telephone circuits and
computers.

Tke OC70 and OC71 are low-power transistors.
Whilst the OC70 is intended for use in microphone
input and amplifying stages, the OC71 can also be
used as an output stage for telephone ear-pieces and
hearing aids. B

A special process of fusion sealing provides an all-
glass fully hermetically scaled envelope. These
envelopes measure about 0.6in. long and 0.25in. in
diameter for both types.

New Philips L.F, Valve Voltmeter

CH]EF features of the new type GM6017 L.F. valve
voltmeter. recently introduced by Philips

Electrical, Ltd., are its excellent frequency range—

2 ¢/s to 200 kc/s—and high sensitivity.

Designed for the acoustic and ultrasonic frequencies,
this instrument can be used to measure A.C. voltages
when investigating elcctro-acoustical and electro-
mechanical phenoinena.

There are 10 measuring ranges covering 0-10 mV
up to 0-300 v. An extremely accurate R.C. generator
supplies fully stabilised calibrating voltages of 10 mV,
100 mV, and | v. at 400 c/s, which can also be used
for other purps=zs such as bridge-feed circuits, im-
pedance measurcment, etc.

Output voltage to the moving-coil meter is obtained
from a germanium diode bridge rectifier. By replacing
this with an internal resistor, the GM6017 can be used
as a wide-band amplifier with a gain of 1,000 X.

Other features are automatic protection against
overloading : a separate capacitor which can be
shunted across the meter circuit to avoid needle
vibration at low frequencies ; linear anti-parallax
scale.—Philips Electrical, Ltd., Century House,
Shaftesbury Avenue, London, W.C.2.

New Osram Valves
TYPE approval has now been received from' the
B.V.A. by The General Electric Co., Ltd., for
two new Osram valves: DH7I9/EABC80 and
B719/ECC85. Both are 6.3 v. indirectly heated
valves, designed for use in F.M. and F.M./A.M. radio
receivers. The DH719/EABCS80, which has a list
price of 13s., plus ds. 3d. purchase tax, is a triple-
diode-triode with one diode. having a separate
cathode. The B719/ECC8S5 has a list price of 17s. 6d.,
plus 5s. 9d. purchase tax, and is a double-triode.—"
G.E.C., Magnet House, Kingsway, W.C.2.
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R.S.C. A4 HI-FIDELITY
25 WATT AMPLIFIER

1955 Model ** Push-Pull ”’ output. * Built-
in” Tone Control Pre-amp. stages.
Tncreased sensitivity. Even _fufther
improved performance figures. Ir)clude:,
7 valves, specially designed sectionally
wound output transformer, block paper
reservoir condenser and reliable small
nse of current manufacture.
Sl PARATE INPUTS CON-
TROLLED BY SEPARATE VOLUME
CON TRO[S allow simult.aneous use of
* Mike "’ and Gral or Tape and Radio.
ete.. tc l‘\l)l\ IDUAL (O\IR()L\
FOR BASS AND TREBLE " Lift ' and
Frequency response -3 db. 30-
Six negative feedback loops.
Hum level 66 db. down. ONLY 20 milli-
voits INPUT required for FULL OUTPUT.
Certified harmonic distortion only 0.35",
measured at 10 watts. Comparable with
the very best designs.
Entirely suitable for Small Homes or
LARGE Ilalls, Clubs. Garden Partics,
PDance Halls, ete., ete. For Electronice
Organ or Guitar. For Stand-
ard or Long-playving Records. GNS
Por any ™ Mike” or Pic l\-un.
R N ASSEM-
Iis. DEP 0 SIT 26/- and
twclve mon(hly payments of £1.

Size approx. 12-8-7in. For A.C. mains 200-
230-250v.50 ¢/cs. Outputs for 3 and 15 ohm

speakers. Kit is complete to last nut.
Chassis is fully punched. Full instruc-
tions and point-to-point wiring diagrams
supplied. Unapproachable value at § Gns.
or ready for use, 50/- extra. Carriage 10/-.
If required. cover as illustrated can be
supplied for 17/6.

i t,(me control.

R.S.C. 10 WATT * PUSH-PULL "
HIGH-FIDELITY AMPLIFIER A3

Ideal for the quality enthusiast in the
home or small hall. Two different inputs
can be simultaneously applied '‘and con-
trolled by separate volume controls. Any
kind of Pick-up is suitable and most
microphones. Tone controls give full
Long-Playing record equalisation for
uncorrected Pick-ups. Sensitivity is
very high. Only 130 millivolts required
for full ioutput. H:T. and L.T. available
for Radio Feeder unit.

Complete with integral Pre-amp. Tone
control stage (as A4 amplifier). using
negative feedback., giving humproof
individual bass-‘and_treble lift and cut
Six Negative Feedbaek
Loops. Completely negligible hum and
distortion. Frequency response -3 db.

30-20.000 c.p.s. Six valves. mains
200-230-250 v. input only. Output.s for
3 and 15 ohm speakers. Kit

of parts complete in every GNS

detail. Plus 7/6 carriage.

Or ready for use, 45/- extra.

Illustrated leaflet l. Cover as for A4
is suitable. H.P. TERMS ON ASSEMBLED
UNITS. DEPOSIT £1/13/4. plus 7/6 car-
riage, and nine monthly payments £1.
HIGH-FIDELITY MICROPHONES in
stock, Keen cash prices or H.P. terms if
supplied with amplifier.

A PUSH-PULL 3-4 watt HIGH-GAIN
AMPLIFIER FOR £3.19.6. For mains
input 200-250 v. 50 c/s.’ Assembled ready
for use. Amplifier can be used with any
type of Feeder Unit or Pick -up. This is
not A.C./D.C. with * live’' chassis, but
A.C. only with 400-0-400 v. trans. (Output
is for 2-3 ohm speaker.) Carr. 3/6. Descrip-
tive leaflet, 7d.,

B.S.R. MONARCH 3-SPEED MIXER
AUTOCHANGER, For standard 200-250
v. 50 c/cs mains. Autochanges on all
3-speeds. Plays Ten mixed 7in., 10in.
and 12in. records. Separate sagphire stylii
for L.P. and 78 r.p.m. High fidelity type
crystal pick-up. Minimum baseboard
size needed 14in. x 12iin. x 5!in. high.
Brand new, cartoned. at 9 gns. plus 6/6
carr. Or Deposit 2 gns. and Nine monthly
payments 21/-.

IIATI‘P.KY SET CONVERTER KIT
parts for converting any type of

Batt.erv recelver to All Mains. A.C.
200-250 v. 50 c/cs. Kit wll sugply rully
smoothed H.T, or 120 v. 90 v. or 60 v. at up

v.
to 40 mA. and fully smoothed L.T.or 2v. at
0.4 to 1 a. Price, complete with circuit.
wiring diagrams and instructions, only
48/9. Or ready to use, 8/9 extra.

ALL DRY DBATTERY RECEIVER
MAINS UNIT KIT. A complete set of
parts for construction of a Unit (housed
in metal case) to replace Batteries where
A.C. Mains supply is available. Input
200-: 250 v 50 c/cs. For receivers requiring
90 v. 10/20 mA. ‘and 1.1 v. 125-250 mA.
fully amoothed Price, complete with
circuit, only 87/8. Or ready for use 45/6.
Size of unit, 5§ x4 x 2}in.

BATTHR\' 1l \R(-I ]{ l\ll‘

For mains 200-258 v. 50 c’cs.

To charge 6 v, acc. at 2 a.. 25/8,

To charge 6 or 12 v, acc. at 2 a., 31:6.
To charge 6 or 12 v. acc. at 4 a., 49/9.
Above consist of transformer. full wave

' rectifier, fuses, fuseholders and steel case.

Any type assembled and tested, 6/9 extra.

THE SKYFOUR 'ER.I5. RECEI R.
A design of a 3-valve 230-250 v. A.C. Mains
receiver with selenium roctifier. It con-
sists of a variable Mu high-gain H.F.
stage followed by a low distortion anode
bend detector. Power pentode output is
used, Valve line up being 6K7. SP61,
676G, Selectivity and quality are well up

.to standard. and simplicity of construc-

tion is a special feature. Point t0 point
wiring diagrams, instructions. and parts
This recciver can be built.for a
maximum of £4/19/6 including attractive
Brown or Cream Bakelite or Walinut
veneered wood cabinet 12 x 6! x 5tin.

Terms @ CW.0, or C.O.D,
Open 9 to 5,303

H.MLV, L()?\'(i-l'lu\\'lNG RECORD
TURNTABLE WITH CRYSTAL PIC l\-
UT’ (Sapphire Stylus). Speed 33t r.p

For A.C. mains 200-250 v. Limited supply.
Brand New. cartoned. Perfect. Only
£3/19/6. Plus carr. 5/- (Normal price
£8 approx.).

FOUR STAGE RADIO FEEDER
UNIT. Design of a High Fidelity Tuner
Unit T.R.F. L. & Wave. Full decoup-
ling, Self-contained heater supply, Only
250-400 v. 10-15 mA. H.T. required from
main amplifier. Three valves and low
distortion Germanium diode detector.
Flat-topped  response characteristic.
oaded H.F. coils. Two variable-Mu
controlled H.F. stages. 3-Gang condenser
tuning. Detailed wiring dlagrams. parts

P.M. SPEAKERS. All 2-3 ohms. 64in
Plessey, 16/9. 8in. Plessey, 16/9. 10in.
Plessey, 18/8. 10in. R.A.. 26/9. 10in. Rola
with trans.. 28/8. 10in. W.B, “‘Stentorian’’
3 or 15 ohm type HF1012 10 watts. high-
fidelity type. Highly recommended for
use with any of our amplifiers. £3/17/6.

\'()LU)IE CONTROLS with long (iin.
diam.; spindles, all valves less switch,

2/8 . with S.P. switch, 3/9 ;. with D.P.
switch, 4/6,
COAXIAL CABLE 75 ohms, lin., 7d

yard. Twin Screened Feeder. 10d, yard.

SELENIUM RECTIFIERS
L. T. Types H.T. Types I.W.

lists, and illustration, 2/8. Total building | 6/12 v. } a. H. Wéle 150 w. 40 mA. 39

| cost, £3/15/-. F.W. Bridge Type 250 v.50 mA. 6/8

TV. PREAMPLIFIER (Plesscy) 612v.1a a/p | 250Vv.80mA. 79

For Fringe Areas. Brand New. .Complete | 6/12v. 2a. 8/9 RM4 250 v. 250 mA

with 6F13 valve. Only 22/6. 6/12v. 4a. 15/9 118
R.S.C. 4.5 W, R.8.C. 3-4 WATT A7

HIGH- GAIN AMPLIFIER

A highly  sensitive  4-valve  quality
amplificr For the home, smalt club, ete.
Only 50 millivolts input required for
full ontput <o thatiti able for nse
with the latest high-fidelity pick-up
heads, in addition to all other types of
pick-ups and practieally all mikes.
Separate Bass and ‘cble Controls are
provided. These give full lom:-plm'inz
record equalisation. Hum fevel is
negligihle being 71 DB, down, 15 1.1,

of negative feedback is used, ll T. of
300 v. 25 mA. and of 8.3 v. 1.5 a.
i< available for the supnlv of a Radio
Feeder Unit, or lam- Deck preampli-
fiev. For A.C, nmm~ input of 200-230-
{ 250 v. 50 ¢/es. €hassis not alive. Kit
| is complete in evey detail and includes

fully punched ch is (with baseplate),
with green erackle tinish, and pmnl-
fo-point  wiring  diagrams  and  in-
strauctions, Exceptional salue at

NO C.0.D. under £1.
Sats. until 1 p.m.

RADIO SUPPLY CO. ;;, v

only £4/15/-, or mbled ready for
I use 25/- extra, |llll\ 3/8 carr.

Post 1/- extra under 10'
Catalogue 6d., Trade ¥

HIGH-GAIN AMPLIFIER
Appcarance and Shecification, with
exception of output wattage, as A5,
Complete Kit, with diagrams, £3/15/-.
Assembled £]1 extra.

CIASSIS (Undrilled Aluminium)
18 s.w.g. amplifier (4-sided)

14in. > 10in. « 3in. o w711
16in. ¥ 10in. " 3in. 8/3
16 s.w.g. receiver type
6in. 3iin. 1iin. o e w111
10in.. 5lin. - 2in. e 3/3
7iin.- 4iin. - 2in. oo 2/9
1lin. - 6in. ~ 2}in, 3/31
12in. 8in. - 2}in. 5/3
16in. 8in. - 2}in. 76
20in. « 8in.  2i§n. 8/11
16 5.w.g. amplxﬁcz‘ type, 4- sxded.
1zin.- 8in. - 2}i w711
16in. 8in. Q}m .« 10/11
20in. - 8in. - 2}in. 13/6
14in. - 10in. 3in. 13/8
[y ARO 3 - SPEED AUTO-
i NGER. For standard 200-250 v,

€

50 ¢/cs mains. Fitted high-fidelity crystal
pick-up with sapphire stylil for long-
playing or standard records, 7in.. 10in. or
12in. Limited number. Brand New.
Guaranteed. £7/19,6. Carr. 7/6.
DEFIANT RECORD PLAYING UNITS
Comprising Turntable for standard 10in.
and 12in. 78 . records (fitted auto-
stop) and high 1mpedance magnetic
pick-up, mounted in attractive polished
walnut  finish  drawcer-type  cabinet.
Exceptional value at £5/19/8. plus 7.6
carr. .

1/56| extra under £1 ; 2/6 extra under £3.
.

S.ALESwith al) enquiries.
(LEEDS) LTD. )
E CALLS, LEEDS, 2
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¢ LABORATORIES !
: are naturally very happy that the demand for their :
: NEW g
t “HOME CONSTRUCTOR'S |
g HANDBOOK ”’ g
215 so tremendous. This is not altogether surprising since the new issue is

beautifully printed on glossy art paper “with 4 full-coour cover ! *'P.W." readers:

certainly soon cottoned-on to a good thing ! ! (Many thanks for all those bouquets). 4

This latest issue is packed with technical data, set building and servicing hints, facts
and formula, resistance colour code, soldering hints, etc. in the main, however, the §

* book is devoted to full descnpnons. parts lists and circuits of 22 t:me-tested ouc-’
} fits as listed below. The price ? 2/6 (plus 3d. post) ONLY. SEND TO-DAY—DON'T

* DELAY ! (Also obtainable through W. H. Smith branches, Booksellers and Component
' Stockists).
% '3-valve superhet Feeder Unit “ P.W.” Coronet A.C./D.C. 4 Superhet,
% 4-valve Feeder Unit (R.F. stage), with “ P.W.” Coronet Battery 4 Superiict
hi-fi and gram. switching Tape Recorder

' P.W."” Coronet AC4 Superhet feeder Unit

ur famous ** Easy-as-A.B.C.”” FULL SIZE Construction Sheet= are avallabla for ¢
i most of the above enabling even the bezinner to get first-class results first time ! ’
Coll Packs and IFT'S pre-aligned! We can supply ALL parts.)

Y NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE.
TO NOVICE AND EXPERT ALIKE! 4

i(Dept TC1), Bournemouth Airport, Christchurch, Hants.

T e a2 0000000-

* +

t :' +
t + Amplifier/Power pack for both ahove % 3 Oscilloscope 4

“ 5-valve superhet A.C. with Gram. % B-valve Communications Receiver ’

% H-valve superhet A. +* Signal Tracer

% 6-valve superhet A.C. (R.F stage) +% 5-watt quality amplifier 0

% 6-valve superhet A.C./D.C.{ ., % l0-watt high-fidelity push-pull amplifier

% Simple Continuity Tester % Signal Generator +

“ Magic Eye unit * Crystal Set . 4+
4 x Modified 40 Feeder Unit Circuit % Local station highi-fidelity T.R.F. +
4 ©

e

1952

leId This for 49/6

September,

Build this exceptionally sensitive twln-
triode radio. Uses unique assembly system

and can be built by anyone without any
radio knowledge whatever in 45 minutes.
Handsome black-crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 6iin. x

3in. x 3in. Covers all Medium and LonZ
waves—uses one only all-dry battery which
costs 7s. and lasts many months, as
consumption 15 only 1 to 1.5 mA, ldeal for
Bedroom, Garden, Holidays, etc. Many
unsolicited tcsllm(mlals. Mr. Norten, of
Oxted, Yesterday evening on "the
Medium um‘eband I counted 32 separate
stations : I am very pleased with the set which
is el worth the money. Total building cost
of Complete Kit 49s. 6d., Including post.
ete,. with full set of elear, easy-to-follow
plal (For Headphone Reception). Cost
of Extra Valve, Speaker, Parts, etc., 34<. 84,
All these (it tnside Case or parts sold
separately. (Parts list, plans, etc., 2/-»
Orders despatehed by return, Overse'z.>
orders welcomed., SEND TO-DAY.

PW8)

l BRIGHTON RADO €O. (D3pt.
69, Preston Street, Brighton, 1.

COMMUNICATIONS RECEIVER R,1155. Another purchase
from the Air Ministry enahles us to once again offer this
superlative Communications Receiver at prices to suit every | |
pocket. A World Station Getter, this covers 5 wave ranges : g
18.5-7.5 me/fs, 7.5-3.0 mcrs, 1.500-600 Kkc/s, 500-200 kc/s. 200-75
kcls, and is casily and simply adapted for mains use, full
details with clrcuits of recelver being supplied. New in Maker's
Cases and aerial tested. .

Ditto but sllght.ly used for domonstration purposes. £9. 19 8.
A.C. MAINS POWER PACK OUTPUT STAGE.—In b
meta! case enabling the receiver to be oberated immedlately
without any modification, can be supplied as follows :—Less

POCKET VOLTMETERS, not ex-Govt.—Read 0.15 v. and 0-300 v,
A.C. or D.C. BRAND NEW & UNUSED. ONLY 18/8,
CRYSTALS.—British ,Standard 2-pin 500 kc/s. 15/-.
200 kc’s and 465 kc/s, 10/- each.

SPRRAGUE.—.1 mfd. 600 v. metal tubulars, 10d. ea., 9/8 dozen

{add post).

R.F, UNI‘lS TYPE 28 & 27.—For use with the R1355 or any
recelver with a 8.3 v. supply. These are the variable tuning units
which use 2 valves EF54. and 1 of EC32. Type 25 tovers 65-60 mc/s
(5-8 metres) and Type 27 covers 85-85 mc/s (3.5-5.0 metres). Com-
plete with -valves and BRAND NEW IN MAKER'3 CARTONS.
ONLY 29/6 each

;/llo%hs.—mﬂ 60 mA. 4 -, 5H 200 mA, 7/8, 10H 120 mA, 10/8 (post

- ea

Minjature

Proprietary

R.1132—A RECEIVER as described in the March and July
issues for modifying to receive the Wrotham Transmissions.
In very good order and complete with valves. ONLY 865/-
{carriage. etc., 10/6).
POWLER PACK TYPE 3.—Used by the Services with the above
receiver. A standard 19in. rack mounting job to match the
recelver. this is for 200/250 v. mains with output of 250 v. D.C .
ma, and 6.3 v. 4 amps. Fitted with H.T. current meter
and voltmeter. Tested working hefore despatch. ONLY 90/-
(carriage. etc., 5/-).
(liglnnectlng cable with Jones plugs for recciver and power pack,

RADIO

Amounts given for carriage refer to inland only.
u E l CORPORATION 138, Gray's Inn Road, London, W.C.1
(Phone : TERminus 7937
(Open until 1 p.m. Saturdays, We are 2 mins. from Migh
Holborn (Chancery Lane Station) and 5 mins, by bus from

““You can rely on us

LARGE STOCKISTS OF RADIO AND
ELECTRONIC COMPONENTS

BEDUE: 1078 PUREhASING RECETVER & POWER PACK H.P. on INSTRUMENTS, “912” and
gl%n}(se add carriage costs of 10/6 for Receivar and 3/6 for Power MULLARD AMPLIFIER KITS, SOUND-
al
MASTER, VIEWMASTER, Etc.,, Etc.

RESISTORS — STANDARD, MIDGET,
HIGH STABILITY,
TAPPED VOL. CONTROLS, Etc., Etc.

facturers’ Laboratories, Education Authorities,

82, SOUTH EALING ROAD,

PRECISION ;

SEND FOR LIST.

catalogues available to Manu-

etc.

SERVICING CO,,

LONDON, W.5,
EAL 5737

Kinz's Cross).
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An Economical Gramophone Amplifier

IR,—The economical high-quality amplifier is

basically an excellent design—I applaud its
simplicity. -

The ** scratch filter ”” network, however, is within
the negative feedback loop. Now the time-constant
of the .005 capacitor and 250 K anode load resistor
which it shunts is such that in the absence of negative
feedback it would be cut-
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constructors a chance to see what * those
professionals do with their sets, and also on using
test instruments.—C. R. B. WILKINSON (Malta).

" The Three-channel Mixer Fader Unit

IR,—While reading the article about this unit,

I found what 1 consider to be a very secrious
mistake. When the switches to channels 2 and 3
(Fig. 2) are in the off posi-

ting treble at a rate of
0dB/octave from a turn-
over frequency around 200
¢/s. Thercfore, the nega-
tive feedback is fully opera-
tive in reducing distortion
and output impedance only
up to this frequency.

As the audible bencfits
of necgative feedback are

L

front page iii of cover.

- most noticeable in the middle and high frequencics,

you might say that to all intents and purposes the
negative feedback in this design is serving no purpose
other than that of modifying the scratch filter
characteristics.

It is easy enough to place a filter outside the nega-
tive feedback loop.—IAN LESLIE (N.10).

Valve Noise
IR,—In these days of poor selectivity and over-
lapping of stations, any little improvement to
reduce the signal noise is welcome, so I wrote to
Messrs. Osmor Radio for a few tips. They were
most helpful. One tip they gave me | think is worth
passing on to your readers. It is that to reduce valve
noise (due to turning the wick up on weak stations)
a slight reduction in heater voltage is an advantage.
It certainly worked in my case.—T. OssorNE (Hilling-
don).
F.M. Receiver
IR,—When can we expect a receiver designed for
the reception of the new F.M. transmissions ?
Isn’t it about time your designers got down to it *—
G. HarrOP (W.3).

(A1 the moment only a very small part of the country
is served by these rransmissions.  We have two or
three designs in hand and shall shorily be describing
a combined A.M.[F.M. eight-valver.—ED.)

Unpopular Valves

‘QIR,—Surely correspondent Richard Page (BAORS)
(June) is mistaken in his claim for a 6BS.
"This valve, as he states, is a double diode pentode
and therefore could not be used as an I.F. amp./det.
arc/first L.F. amp., thereby replacing a 6K7 and 6Q7.
That is, of course, unless a reflex circuit were used. A
6M8 would, however, answer all Mr. Page’s claims,
except that of saving of heater current. It takes .6 amp.
Incidentally, an article on reflex circuits would be
interesting, also one on infinitely variable selectivity.
i Congratulations on your new series, Servicing
‘Radio Receivers, which will give *‘us” amateur

Whilst we are always pleased 1o assist readers with
their technical difficulties, we regret that we are wnable
fo supply diagrams or provide instructions for modilving
surplus equipment. We cannot supply alternaiive details
Jor receivers described in these pages. WE CANNOT *
UNDERTAKE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon

00808 re e 0 t8 16 1618 na NG 1e TE.8-10100108 48 48 46 108118 -0 18.08 10 <8.00 16.08 +b 40 vo.

tion, the signal coming in
from these channels is
short-circuited.  This is
quite permissible if the
pick -ups connected to
these channels are not
actually  tracking the
records, but if the output
from a P.U. in use, crystal
“mike ™ or tape recorder
(which are very common amongst the sound men of
amateur dramatic groups) is short-circuited, serious
damage may result.

I consider a two-pole switch to be a better switch-
ing method than the one given. The switch would be
fixed 1o the potentiometer so that it could be operated
whenthe potentiometer was turned fully anti-clock wise.
The advantage being that the signal would be a
minimum when the switch operated and so no ** plop ”
would be heard.—J. C. WHITMORE (Nuneaton).

[The Author replies :—What Mr. Whitmore says is
quite correct—Channels 2 and 3 are s/c when the
switches are in the ** off ” position. But does it not
seem that he is making much ado about what is
really a matter of choice. He talks about crystal
mikes, tape recorders, in fact he lays the foundations
of what could develop into one of those all too familiar
‘ everlasting—nothing concrete arguments. Allow
me to make a few points—I will endeavour to be
brief. There is no mistake in the circuit diagram.
There is, however, a possibility of people who do not
know any betler putting a short circuit across a
working * pick-up.” Mr. Whitmore speaks as if we
are to expect flames and smoke if such a thing is
done momentarily—not so. It may cause damage.

The circuit sent to you and as published by you
has been and still is giving efficient service, in the
manner in which it was intended to do.

The whole object of a volume control and a separate
switch is that the level can be preset as is required
——S0 as not-to ** drown out ” actors on stage—and the
circuit can then be made dead by use of the switch,
until required. It is not intended to ** turn off ” by
use of the channel switches ; any ** dead clean cut
in sound can be achieved by use of the * sound
on/off ” switch—see photo of equipment.

I would further point out that Mr. Whitmore’s
remarks re * mike ”* and tape recorders are ** off the
beam.”” Channel I is the high gain circuit, for ** mikes”
1t says that in the text, and channel 1 does not- sfc
the input. What does Mr. Whitmore think will
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7
happen to the tape recorder if a s'c is applied to a
channel to which it is connected? Surely he does
not propose to connect the 3£} speaker of the T.R.
to a half megohm potentiometer? He talks airily
about * sound men in amateur dramatics.” I suggest,
sir, that either he does not know any sound men
or that the men he knows know little about sound.

He talks of short circuits on the output of a tape
recorder—now this can only do damage on a low
impedance output, i.e., the extension speaker output,
and who worthy of the name ** sound man ” would
use a low-impedance output coupled to a high
impedance input—viz., half megohm. .

Consider Mr. Whitmore's proposed “ better switch
method.” Here he disconnects the input by furning
down the volume and then switching—all very nice,
but not what the unit was intended to do, there is no
reason why his method should not be used if one is
prepared to twiddle volume controls all evening.

Another point—suppose, as it must appear, that
Mr. Whitmore’s tape recorder has a switching system
whereby the main speaker can be cut out and the
output switched to the cxtension speaker terminals :
these we presume are being used as input to the mixer
unit.

What, may I humbly ask, does he think wilt happcn
when we use his system and disconnect the output/
input, or did he intend to kecp a 3£ load across the
output anyway, and has he never heard of mis-match ?

In a word, Mr. Editor, the case can be argued this
way and that ; my circuit does what if is intended to
do and it does it passing well.

If Mr. Whitmore wants it to do other than that
for which it was intended, then he is welcome to
redesign it, mis-matching and ail.

One final point=—just what will happen to a ** pick-up
or mike” that is short-circuited whilst in use?
Wilt Mr. Whitmore not find that this is just one more
of those finer points of theory that arc not quite
tike the textbook in practice >—H. W. JEFFRILS
(Worthing).]

’

Cathode Follower

1R,—1 have read with interest the recent discussion
on Cathode-follower output and, in - fairness

to your correspondents and particularly Mr. Kerslake,

I should like to point out that a similar discussion
took place in the columns of anotier journal duaring
the war.

As a result, Mr. A, C. Robb, of Liverpool,
modified the said journal’s Quality Amplifier with con-
siderable success. Briefly, this meant driving the
output stage (two PX4s in push-pull) through a com-
bination of auto-transformer and choke coupling.
The effect, he stated, was a sense of unlimited power.
High electrical damping reduced spurious speaker
effects such as combination tones and cross-modula-
tion. The result was a great increase in reality in the
high audio frequencies, while bass response was the
second most outstanding quality and plucked strings
sounded uncannily real.

PRACTICAL WIRELESS
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Mr. D. T. N. Williamson commented on this
type of output by pointing out some of its disadvan-
tages and showing how negativc fecdback properly
applied can produce a similar performance. To pro-
duce the desired effect from cathode-follower output,
a specially-wound sectionalised auto-transformer is
required and the speaker must be of the highest order.
This obviously presents difficulties and expense, an
undesirable feature for many, and since to-day we
have progressed to negative feedback and ultra-lincar
operation, it can be said that cathode-follower
methods have been superseded.

1 would like to state that I have not experimented
with cathode-follower output since I have only
recently entered thc field of high-fidelity. Perhaps [
am tucky, for hi-fi is not quite so expensive as it used
to be. In any case my hook-up is designed to provide
the best possible reproduction of radio and records,
and also enable my wife to turn on ‘Mrs. Dale’s
Diary ** without an instruction book, which, no doubt,
some of our purist experts would tremble to consider.
—D. HanpLEY (Redland, Bristol).

SMALL MAINS TRANSFORMERS
" (Continued from page 562)

The Windings—Number of Turns

There are various calculations uscd to obtain the
number of turns in each winding. A good rule of
thumb, however, is to use at least 8ix turns per volt
per square inch of cross-sectional arca of the ccntre
core. ’

Example

Consider thc following transformer which has a
centre core of | sq. in. gross-scctional area.

Primary 250 volts.

Secondary 300-0-300 volts.

6.3 volts.
5 volts.

The primary should have 1,500 turns and the H.T.
Secondary should have 4,200 turns. The heater
windings should be 38 and 30 turns respectively.

If, however, the cross-sectional area of the core
had been 2 sq. in. we should use the figure of 3
turns per volt to obtain the number of turns on each
of the windings.

The secondary windings are approximate becausc
the cfficiency of the transformer has not been taken
into account. In practice the exact number of
secondary turns will have to be obtained by measuring
their output with a meter. This is best done by inject-
ing a low voltage A.C. into the primary and then
winding the secondary until the correct proportionate
output is obtained.

Electrostatic Screening

It is usual to provide this in transformers used for
radio receivers. It is achieved by winding a thin strip
of brass or copper of full winding width between
the primary and secondaries. The screen is then
earthed.

Editorial sud Advertisement Offices :

< Practical Wireless,” @Gsorge Nownes, Ltd., Tower House, Southampton Strest, Strand, W.C.2. 'Phone : Templs Bar 4363,
Telegeams : Newnes, Rand, London. i

Registored at the G.P.O. for trapsmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a practical natuzemsui{ &

b e A
or manuscripts, every effort will be made fo return them if a stamped and addressed envelope is enclosed.
. o ; Y o Editor. * Practical Wireless,” George Newnes, Ltd..
Ouwing to the rapid progress in the design of wireless apparatus and to our
ratus described in our columns is not the sublect of letlers patent.

written on one side of the paper only, and should contain the

we give no warranty that ap

Copyright in all drawings, photographs and articles published in ** Practical
Y Reproductions or imitations of any of these are therefore ezxpressly forbidden.

signatory to the Berne Convention and the U.S.A.
ireless  imcorvorates ** Amateur Wireless.”

able for publicalion in ** Proctical Wireless."

Such arlicles should be
address of the sender. Whilst the Editor does not hold himself responsible
All correspondence intended for
Tower House. Southamrton Street. Strand, W.C.2.
efforts to keep our readers in touch with the latest developments.
Wireless ©° is specifically reserved throughout the couniries
¢ Practical
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FIRST-CLASS
RADIO COUKSES

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

Afcer brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the postewar boom
in Radio, Let usshow you how !

i FREE GUIDE ———;
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ,, London B.Sc. (Eng.),
A.M.I.P.E., A.M.l.Mech.E,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. It moy well

prove to be the turning point in your
career,

FOUNDED 1885—OVER
‘o 150,000 SUCCESSES —~—+
NATION;AL INSTITUTE OF

ENGINEERING

(Dept. 46'). 148, HOLBORN,
DON E.C.1

FREE CATALOGUE

New, guaranteed components by
the leading makers. 58 pages
illustrated on fine art paper.
Over 2,000 items listed with over
I1C0 photographic illustrations.

Special features for service work.
Orders dealt with day received.

SOUTHERN RADIO &
ELECTRICAL SUPPLIES

SORAD WORKS, REDLYNCH
SALISBURY
Telephone : Downton 207

MORSE CODE Training

. Send for the Candler
BOOK OF FACTS

It gives details of all Courses which include
a Special one for acquiring amateur ficence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, w.8.
Candler System Co., Denver Colaruda, u.s. A

LYONS RADIO

LTD.

3, GOLDHAWK ROAD, Dept. M.P.,
SHEPHERDS BUSH, LONDON, W.12.

Telephone : SHEpherds Bush 1729

FLEX.—Twin, flat. P.V.C. insulated, con-
ductor 14/36 tinned copper. Suitabie for
250 v., electrical and radio work. wiring
exnenslon speakers, telephones, bells, etc.
PRICE 8/8 for.25 yards : 11/8 for 50 yards,
21;- for 100 yards.

POWER UNITS TYPI 285.—These will
make a fine TV. or general purpose power
pack. JNPUT ; 230 v. 50 cps. A.C. mains,
OUTPIAIXT s ISILT., 2,000 v. smoothed D.C.

L.T.63V.8t5 A, and 6.3 v. at 10 A. Soundly
constructed with fully impregnated trans-
formers and <hokes, metal cased Paber
smoothing condensers (NO_electrolytics),
etc. Fitted with valves 5U4, VU120 and
VRGL. Input/Output plugs. fuse holders and
on/off switch mounted on front panel. In
good condition and working order supplied
with circuit diagram. PRICE ONLY 69/6.

POWER UNITS TYPE 18.—Contain rotary
converter with separately wound field.
Input 24 v. D.C. output : 300 v. D.C. at 260

0 v. D.C. utlSmA and 14.5 v. D.C.
at 4.9 A. Fitted with input-output filters,
carbon pile voltage regulator. starter relay,
etc. Can be operated from 12 v, D.C. applied
to 14.5 v. section and with field winding
connected. Output ratings then a little
lower. Housed in metal cases 12in. x 8in. x
5in. May be soiled externally but internal
g/ondltion good. PRICE ONLY 12/, carriage

24 VOLT ACCUMULATORS.—American
made, as new and unused. 11 amp,-hour
capacity. Size 10{in. x 10in. x 5}ins. PRICE
25/-, carriage 7/6.
VIBRATORS.—Standard 4-pin non sync.
types. For 12 v. operation, 8/6. For 24 v.
operation, 5j-.

{; Z’/‘a( & aea(&f.rz

PORTABLE.
ELECTRIC
DRILL
200v. OR 250v.AC

COMPLETELY SUPPRESSED ¥OR
RADIO AND TV INTERFERENCE

FULLY GUARANTEED
£

NlSo avariasit
SENT POST FREE FOR l
DEPOSIT AND NINE FURTHER MONTHLY
PaYMENTS OF 12/6. casH pricE £5.19.6.

i t/L ProNE 58927

RADIOCRAFT

69-71 CHURCH GATE LEICESTER J
HA SHORT WAVE
M. cQuiPMENT

Noted for over 18 years for . . .
S.W. Receivers and Kits of Quality.

Improved designs with Denco cofls :
One-Valve Kit, Model “C" Price, 25/-
Two - g CE" » 50/

All kits complete with all components,
acccssories, and full instructions.
Before ordering call and inspect a
demonstration  receiver, or send
stamped, addressed envelope for

descriptive catalogue.

“H.A.C."” SHORT-WAVE PRODUCTS

t. T, 11, Old Bond Street,
e London, W.1.

wWwWw.americanradiohistorv.com

VALVES

SAME DAY SERVICE
All Guaranteed New and Boxed

1.4v. midget. 1RS, 1S5, 1T4, 3S4. 3V4, DAFI1
DF91, DK91. DL92 7/3 . any 4 for 26/6.

IATGT _ 6P28 18/6/50L6GT8/6,EY51 12/
116607GT 9/-I80 E740 8/6
1C5GT SNT AZ31 10/6/FC2 6
8/8 16/8/GZ32 18/~

ID5 T1/-6U4GT_ |CL33 12/6|KT63 7/
71-DL /6|KT66 116

lsvee “/8!DACa2  IMUIa 8
INSGT11/6,6V6GT 7/8 11/6 N78 14/
I6xa ~ 7i6lDCCooto/g|PeL  ar6

1S5 7/3,6X5GT 6/9|DF33 11/8(PCC34 10/~
Ty 8/8/DHT7 _8/6|PCF80 10/-
3A5 10/877C5  §/6/DK32 11/6/PL33 11/6
3QEGT116[7CS  §/6/DK92  7/6(PLSL 11/8
384 Z3lTHT  76IDLI 11/6/PLez o6
3v4  7/67S7  $/8/DL35 11/8,PL83 12/6
5U4G_ 8/8(7Y4 S/6EBO1 8/3|PY80 ©/8
5Y3GT 7/8[10Ct 12/6|EBC33 7/6,PY8l 10/-
574G B~ 10F1 10/-JEBCA1 10/-[PY82 7/9

0. E.
6/9110P13 10/-IEBF80

PZ30 17/
6AMS5 5/~ 10P14 12/8 10/6|T41 13/~
6AME  6/3 12AT7 9/-|[ECCS1 9/-(U24 17/6
6ATS §/6 12AU7 8/- ECC83 U25 12/~
6BA6  7/8 12J7GT 11/8(U50 i}
6BE6 @/ 10/6(BCCI1  7/-|UT8 8/6
6BW6 7/8 12K7GT (ECH35 Uzl 10/~

BW7 7/ 9/~

11/9[U404
gBXG 7/6|12K8GT |ECH4210/-[UBC41 9/

C4 ks 10/6 ECH81 10/- UBF80
6C9  §/812Q7GT_ ECL80 0/6
6F6G 7/ 9/6/EF39  6/8(UCH42 9/8
F‘H 12/-1223 7/6/EF4l 8/8[UF41 8/6

208 EF42 17/6]UF42 13/6
o F6/2F2 1LG[REE 17/81Ur42 126
GKTC 8-Inp1 15 EFR0 10-1UUs 106
€KTGT @/~ EF88 17/6iyys E
25Z4G  9/- 17/

6K8G 8/6 EF31 6/3
6K8GT 9/-125Z5 8/8iFFos 5. /UY4 9l
6K2 "11/9/35L6CTS/8 EFS 1018 wir 5

22

6L8G  9/6,35Z4GT8/6|E. /81 Y63 8
6LD20 9/6i3525GT EL41 11/8/266 21/-
6P25 14/8 8/6'ELI1  5/~iZT7 6/3

Postage 4d. per valve extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.I6. §TA. 4587

Best Buy at Britain’s

COMMUNICATION RECEIVERS TYPE
R1155A . —For world-wide reception. Brand
new and air-tested, £11.19.6. Slightly
soiled, £9.19.6. Used models, £7.19.6.
Carriage 10/6 extra. Free booklet supplied
with each receiver.
A.C, MAINS POWER PACK & OUTPUT
STAGE.—These enable the R1155 10 be
used on the mains WITHOUT MODIFICA-
TION. Three types, £4.10.0, £5.5.0, £6.10.0
Carriage 3/6. Send S.A.E. for full details of
Power Packs-and Receivers or 1/3 for
booklet.
H.R. HEADPHONES —Consists of two
high-resistance earpieces with adjustable
metal headbands. Price, less cord, 6/,
PACKARD BELL PRE-AM l'LIFIERS
Suitable for conversion 10 baby alarm, amp-
lifier, etc. Contains minjature relay. Com-
plete with 6SL7, 28D7, Clrcuit. Instruction
ook etc. BRAND NEW. U.S.A. 12/6 each,
ALVE BARG AINS,—New and in original
boves 6AGS5, VRS3, (EF39). VRS56 (EF36),
6K7G, bCSMet 6SHTMet, all at 6/6.12SCTMet

5/8. R 1148 954 all at 2/6. Replace-
ment b};‘sain Néw, ex units,
G&KS VRS1 (EF‘50) Sylvania.. VT52 (EL3‘2).

7/8.
MET] ERt BARGAIN.—24in, Projection
type. Two ranges, 12 and 120 volts. with
mulnpuﬂer Brand New and Boxed. 5/9 each.
E.MMIL OUTPUT METER.—Desk Type,
consists of a 2{in. 1 mA. meter with Iull
wave bridge rectifier. Range 0-500 milli-
watts and 0-5 watts. Brand New and Boxed.
NLY35 each. plus 1/6 post.

EDDYSTONE ROT A\RY POWER UNIIS,
—In grey metal case. Input 12 v.. output .
180 v. at 60 mA. Complete with all smooth-
ing and filtering. BRAND NEW, 19/6,
plus 2/6 postage.

L CHARLES BRITAIN
(IjQ (RADIO) LTD.

LE 11, Upper Saint Martin's

Lane, London, W.C.2. TEM 0545

Shop hours, 9-6 p.m, (9-1 p.m. Thursdey)
OPEN ALL DAY SATURDAY-
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T [EpENsens THE VALVE SPECIALISTS | New Editions ——
BEAND NEWe  ORIGINAL CARTONS. Practical Wireless

R.F. UNITS. TYPES 26 or 27, 27/6 ; 24, 15'-.
(Postage 2/6.) RF25. toiled, 12/6. * RX161,
160/220 mic/s with 2/EF34, VEC52, 1/CV66. new,
17/6 ; L.F. AMPLIFIER 178 (for this) 16.5 ¢/,
with valves, 22/8 (post 2/- each). R1155 Loil-
packs, new, 12/6 ; used, 9/6. L.F. Tilters 2/8.
Condensers tub. 3 x .1 mfd., 1/-. AER
RELAYS (co-axial) c/o 12/24 v., 7/8.
DYNAMOTORS, D.C. (approx. 250 v. 80 mA..
at 6 v.) 8/~ 12 v. input. 250 v. 60 mA. and 6.5 v,
outputs, P.M. field, 7/8, Fiiters for these, 2/8.
EDDYSTONE 12 v.to 19u v. 75 mA, cased,
15/-; 11 v. to 300 v. 200 mA. cased, 18/8 (carr.
5/6). HALLICRAFTER 12 v. to 350 v. 163
10A., with vibrapack 12 v. to 230 v. 70 mA..
in one case, b0/= (carr. 7/6). LFT.S.
new, canned 10/13 Mc/s.. 1,3. TRANSFORMERS
new, std. mains input: 6.5 v. 3 A (twice),
tapped 4 v. & 5 v., 9/8; 230 v. to 6.5 7. 5 a.
and 10 a., 17/8 ; 2 kV, 5 mA. v.2a.,17,8;
350-0-350 v. 150 mA., 5 v oo
30 mA. (twice) 6.3 v. 3.2 a
165 vA., 470-0-470 v. 220 VA.,
(twice), 80/~ (carr, T/-). 330-0-33
8.3v.4a.,4v.22a., 16/- (post 2/
RECS. 600 v. 30 mA., 8/-. H.W. 400 v. 1 a.,
2278, 240 v. 250 mA., 10/-.
METERS—BRAND NEW—BOXED

FSD Scale  Size Tyvpe Fit Price
5000 A 3iin. MC FLRdA. 25'~
2mA 2in. MC Pr.RL 10
10mA FLR4A. 7-
10mA 20 -
20mA 2004 7 -
26mA 50A 7.
30mA 8.-
40 & 120mA 78
100mA 300mA 5-
.| 100ma 7l-
200mA 6
200mA Ta
250mA 7a

List and enquiries. A.Y. please! Terme:
Cash with order. Postage extra, lmmediate
despatch,

Callers and Post
W A BENSON (PW)
308 Ratbbone Rd..

Callers
SUPERADIO
(W’chapel) LTD., 116
Whitechapel, Liver-

Liverpool, 13,

8TO 1604 pool 1. ROY 1130.

YOU
can become
a First Class

RADIO
ENGINEER

We can train you to earn good
money in your spare-time, start a
radio business of your own or
qualify for well-paid employment.
Our Home-Study Courses in Radio,

. Television and Mathematics are
up-to-date and easy to understand.
The fees are very reasonable and
can be paid by instalments.

T/C RADIO COLLEGE

Send for free details, which will be
sent in plain sealed package. Simply
write your name and address inside
the flap of an unsealed envelope
(postage 11d.) or on a postcard
. (postage 2d.) and address it to the
Principal :~—
R, HEATH BRADLEY,
DUART HOUSE, ASHLEY ROAD,
NEW MILTON, HANTS.

B e b e e

Bentley Acoustic Corp. Lid.

38, CHALCOT ROAD, N.W.1.
PRImrose 9090

1at grade goods only, No seconds or rejects.

074 8/-16VBGT  7/8|5763 9/8| KTZ41 6/8
1A5 8/-16X4 71817193 2/8|KTZ63 6/8
1E7 6/8/6X3 6/6 4001 5/6|LN152 10/-
106 8/816Y6 10/-{0002 5/8/LP2 4/3
114 8/-16Y7 15

1L 8/8624/34 8/6/0008

1LXS B/=|7A7 8/8|AC/HI, 6,6

185 7/-{TANT  11/-]ACP4

174 (-[TB7 7/8]ACYPI(T) |NTR

2C26 4/-17C5 8/- 10/6{N150  10/6
2nel 8/8{7C4 8/-1AP4 7/6|0M5 78

2X3 4/8|7D8 8/-1ARPIA5'-]OM5A  10/8
8 ATt 4

8/-1Bl1a2
5@ 9/8|7RT 8/8|Baok
334 UU-1TVT 8/8|B31Y
8V ?/-|8A8 11/-1BL63 7/8|PCF80 11/~
HU4 8/-[8D2 2/8|CKnHud g/ﬂ PCL83 12/6

0X4 10/-(10L.D3  9/-}¢"
5Y3 7/6/10LD11 10/-
5Y4 10/-{10P13 10/~
624 8/6112A6 6/8
BAD 10/8{12AH7 12/6
6AB7  6/-lI2AHB 11/-
6AB8  10/-]12AT¢ 10/6
6ACT 6/8]12AT7  8/-
BAGS  B8/6]12AU7 9/~
B6AGT 1%/6 124X7 9/-

81k !
GRWG /6 1723  10/-|ECC8L 9/-|SPGL  2/8
6BWZ 10/~ 19H1  10/-|HCCS2 10/8/TP22  8/8
6 10/6 19Y3  B/8{ECCKS 10/6ULG 12
504 7182546  8/8|KCCal T8 UIT 7/8
6C6 8/6 3516  8/6{BCH4Y 10/-1U19  10/8
78|ECHAL 10/-(U25  12/-

A lo0/6
KESp  10/¢
LFR3 10/~

8/6

8/6(UY4l B~
10,8/ VLE402A
; £3

11/-
8/6 V035 (253
10 -| VMP4G 13/6

11/- VP /6

12/-| VP 8/8

7:8 VPLIK 8/8

10/8 740 9,-|VP23  6/8

9/- BZ4L  9/-|VR33  5/-

6LD3  10/- 141TH 10/~ 1150 5/-'VT501  8i-

6NTG 7/6 210LF  3/- HI2 8/-| VUL  3/-

6X7TM B/~ 301 10/- HEXSC 7/8(VUI33 4/~
58| W

607 8/8 31180  8/- H !
GHAT 8/-1451PT 10/~ HL25DD
48CT 10/-|307 ‘8

GHRT 3]
GUS(UX) 7/-|205L
GUGL0Y 7/8[4022AR 5 - K'TW6IL
HVBG T/l 4033X 7,’0‘({1’\\'6"
CRYSTAL DIODES.—OA7l, CGLXud, CGGE, MI.
al! 7/- each. |

Service Manual
byF.J.CAMM 11/6 post. 6d.

Q. & A, ON RADIO & TELEVISION,
by E. MOLLOY, 6/-, postage 3d.

An Introduction to Colour Televicion
by G. G. Gouriet, 8/8, postage 4d.
The Radio Amateur's Handbool.
1955, by A. R. R. L. 30/-. postage 1/-.
Flementary Telecommunieations
Examination Guide, by W. T.

Perkins, 17/6, postage 6d.
Transistor Audio  Amplifiers, by
Richard F. Shea, 52(-, postage 1'-.
Basic_Electronic 'Fest Instruments,
by R. P. Turner, 32/-, postage 1/-.
1tandhook of Line Communication.
Eol. 1, by Royal Signals, 30/-, postage
Radio Servicing Instruments, by

E. N. Bradley, 4'8. postage 3d
sound Recording and Reproduction,

by J. W. Godfrey and S. W. Amos,

80/-. postage 9d.

Radio Valve Data, compiled by “ Wire-

less World.” 8,8, postage

THE
MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST OF
BRITISH axp AMERICAN TECHNICATL
BOOKS

19-23, PRAED STREET

(Dept. P.9), LONDON, w.2.
Phone : PADdington 4185. Open 6 days
9—--86 p.m.

SPECIAL OFFER ZM. and 5K. ‘POTS’

Govt. surplus, but new, in cartons, app. 1lin. spindle.
Both valnes only 1/3: 6 for 5/6. GK and 100K
also available loose at 3 for 2/9.) This offer for
limited period only, 8o hurry !

MICAS.—30, 75, 200, 400, 6u0, 2.000, 3,600, 5,000
pF. 3d., 2/- doz. 100 p¥. midget, 6d.

MIDGET TUBULARS.—.04, .0l. 3/8 doz.

¢ MFD 2,000 v. TEST. 3/8, past extra (wt. 2} lba).
CRAMPED FOR SPACE? Why not use our tiny
500 v. Silver Ceramic Condensers (wirc cnded).
They take up less roorn than reaistors and give yon
a quality job. Values: 4.7, 7.5, 10, 15, 20, .
23, 39, 47. 56, 73. 100, 150, 200, 270, 310, 590, 170,
1000, 2,000, 3,000, 3,000 pF. 8d., 8/~ doz.
VALVES.—A, makers' carlons ; B, unused, boved.
Type A B Type A B Ty Ab
6F6(r  6/6 —
6J5GUT 88 —
5J7 —6/8

VUL 8- —
Octals (U.5.AL
or Dritish,) BTG, 8d.; BSA. BNB, BOA, L.

SK7G 4/9 — 80 . —78
VALVEHOLDERS, —(Amphencl.)
‘ PRACTICAL ELESS  ECONOMICAL
AMPLIFIER.”—Two RK34s with holders, 5/8.
PLUGS FOR VALVEHOLDERS.—RB7( and BOA
(very neat), 1/9. International octal type. 2/3,
VALVE EXTRACTOR and pin straightener for
B7(: and BYA. 2/8.

WIRE-WOUND RESISTORS, SILICONE COATED.
25, 50, 68, 100, 150, 200, 250, 830, 500, 680, 1 k.
1.5 k., 2k, 2 k. 3.5 k.. 5 k.. 6.8 k., 10 k.5 0w,
1/-; 10 w. 1/3, 15 w. 1/8, 18 k., 20 k., 25 k.,
33 k. 5 w.1/9, 10 w. 2/, 47 k., DU k. T w. 2/3,
10 w. 2/6.

SPECIAL LOW LOSS COAX.—Only 81. ¥d..
dard type 81d. yid. (Both 75, approv.
COAX FITTINGS.—Soiderless plug. 1i2; wx
1/3 : outlet box, 4/8 ; coupler {double souket) 1/3.
Line connector, joing 2 lengths permancntiy, 1/3.
JONES PLUGS and SOCKETS.— l0-way (less cuver
and brackets), 9d. pair.

SCREWED BRASS ROD.—Amazingly useful for
21l kinds of jobs. 1 ft. lengths. 4 B.A., 10d.. 6 8.4., 83,
BARGAIN ASSORTMENTS.—(Our choice.) 50
1nicas, 8/8 ; 100 micas, tubulars, metal blocks, ete.

All boxed and guaranteed. Post Gil. each. Suine duy
service. Shop hours 8.30 to 5.:¢. Sats. 1 p.m. Why
not "phose or wire that nrgent onler ior immiediate
despatch C.0.D.?

wwWw americanradiohistorvy com

17/8. 50 resist } w., to 2 w., 8/-; 12 potentio-
meters, 10/-.
Orders over £1 post free. List 3d.

REED & FORD Risoats, sovrarort
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ALFRED

PrncETT

13 Valve Trans,-Ree, ZCl-Mark. 1.

12 Volt Power Pack. 35-150 metres. 6V6 (2),
€Q7 (1), 6X5 (2), 6K8 (1), 6U7 (7). A verV fine
set at Bargain Price of £5/5/-. Carriage 10/-.
TX 1154 MODEL M.—Four-wave Band
super set. Brand New in Transit Case.
£1/5/-. Carriage 10/6.

Navy set M361. 4 Valve Battery Set less
valves. 100 Kc/s-8,500 Kc/s in five Bands
including Trawler Band. A very fine set.
30/-. Carriage 10/-.

Bargain Parcels at 2/ and 5/-, Battery
or main. Many sold. Great success.
Valves with a 90-day Guarantee, Post 9d.
per Valve. Doz. lots less 5", post free.

6V6GT 6/6 | 6SN7 6/6 | 954 1/3
6K1G 4/- | 6SL7 6/6 | 955 2/6
6KTM 5/- | 6J5 3/6 2/6
6K8G 718 | 6X5 5/8 | 12SHTM 2/8
6H6G 1/3 | 2X2 2/8 | 128J7TM  2/6
6HEM 1/9 | vulll 1/8 | 12H6M  1/3
6GS 3/6 VRI150/30 5/6

3BP1 tube in a very neat box, with most of
the parts you require to make a scope.
Less Valves 25/-. Carriage 7/6.

Small Chassts with two 954 Valves and other
spares 5/-. Post 10d. Less Valves 2/8. Post 9d.

Huge Purchase of Crystal Diodes,
10d, each. Post 2}d. 9/- per doz., post free.
‘The Real Thing at a Real Price.

Dynamotor, small in size, 27 DC in, out
285 Volts at 75 Mills. 5/-. Post 2/6.

Small 24 Volt DC Motor, 3/6. Post 1/9.

Coaxial Pye Pluz and Socket. Complete
set, 4d. Post 41d. Doz. 3/9, post free.

40, Headow Lane,
LEEDS 11.

SN
PULLIN
SERIES 100
TEST METER
ACIDC 10000 iV
21 RANGES
1OOpA to 1000V
COMPLETE N DIE-CAST
CASE wiTH TEST LEADS
CLIPS AND PRODS
FULLY GUARANTEED

SENT POST FREE ror E2.10s.
DEPOSIT AND ELEVEN FURTHER
MONTHLY PAYMENTS OF £l
CASH PRICE £12.7.6.

N
ith evome §8927

RADIOCRAFT &«

69°71 CHURCH GATE LEICESTER

TELEKIT SUPPLY

MAIL ORDER DEPT.
Chantry Lane, Bromley, Kent.
Please mention P.W. and enclose 6d. postage.
VALVES GUARANTEED

024 4/- 6BW6  6/6 | 15D2 /-
1ILNS(soiled) 6CH6  6/6 | EF50 5/-

3/- | 6J5 5/- | W17 5i-
185 6/- | sve 9/- | 1B24 35/-
1U5 6/- | x4 g8/¢ | BAKS 6/6
5763 8/- - | 8AQ5 8/

6X5 7

6A8 8- | ohe /g | U5 /-
6ALS 6- | 108 6. | 12AT6  7i8
6AM6  6/- o /- | 13D1 7
6AT6 716 | TH 6/- | 50C5 8/
6B3 8/~ | 9D2 8/~ | TTI1 8/-
6BA6 8/- | 11D3 7/6 | 19BH7  7/-
6BE6 8/- | 12BE6  6/6 | 6BH6 6/-
6BR7T  8/6 | 12A6 1299 6K7g 5/-
6BS7 9~ (soiled) 5/- | 7B6 9/

COMPONENTS FOR F.M.. RADIO, T.V.,

RADIO CONTROL, ETC., AVAILABLE AT

104, HIGU ST., BECKENHAM, KENT
BEC 3120

F.M. KITS

We can supply complete kits

and seperate components for all

the popular Home Constructor
F.M. Tuner Units.

FULLY DETAILED
LISTS FREE

H.P. Facilities

WATTS RADIO,

8, Apple Market,
Kingston-on-Thames, Surrey.

Telephone : KINgston 4099,

KENDALL & MOUSLEY
LIMITED

Catalogue with Radio Hints and Advice
for the Constructor.
PRICE 1/-
Refunded Double with First {1
Highest Quality Only,
{8, Melville Road, Edgbaston,
Birmingham, 6.

STAN WILLETTS
43, Spon Lane, West Bromwich, Staffs.
Tel.. WES 2392.
BRAND ANEW,

order,

“ VALVES,”
ANTEED.
b A5

GUAR-

| 4. 3/8, 30/- doz. VS70,
3/8. 10F1, 12AT7, 12AU7, 12AX7, 7/-.
EF80, 8/8. ECLS0, 9/6. RM4, 14/-, b .
RM2, 3/9. U25. 10/6. P. . 8d, A
UF41, UBC4l, ULA4l, UY4l, 5 for 29/6, 8/6
each, P. & P. 6d. DF9], DAF91, DK92, 1R3,
185, 1T4, 4 for 24/9, 6/8 each. P. &. P. &d.
SERMANIUM  CRYSTAL  DIODES,
G.E.C., 1/- each, 9/6 doz. P. & P. 3d.
** CONNOISSEUR ** minfature moving iron
pick-up, new with matching transformer,
27/8 (list price 90/-). P, & P. 1/-.
HEATER TRANSFORMERS (low
capacity) pri., 2v, 2 amp. sec., 2.5 v. 1.4 amp.

new, 7/8. P. . od.
TEATER TRRAN, pri., 230 v., sec. 6.3 v..
1} amp.. new, 5/8. P. . 9d.

WANTED, VALVES, BEST PRICLE I’AT])

SPARKS DATA  SHEETS

Guaranteed and Tested Radio Designs.
Rattery Onerated.
LO/31l. 2-V.Portable. M/L Waves. Compact.
LO/30. 2-V. M/I, Waves. Speaker sigs.
L0/35. 4-V.T.R.F. M/L Waves. Good range.
LO/27. 4-V. All-wave Superhet. Very Neat.
SHORT-VWAVES, 1.0O/43. 2-V. S.W. Receiver.
Latest Plug-in  Coils, Widely Praised.
Data Sheets, 2/6 cach, plus 2id. stamp.
PORTABLE. Superhet 4-V, M/, Waves.
Range and tone, D/Sheet. 3/3, plus 2id.
MULRLARD 10 W. AMPLIFIER
The Sparks version of a Tested practical
layout of this noted circuit, with separate
Control Unit. 8/9, Post Free.
SEND 2id. STAMI® FOR LIST OF 34
DESIGNS
Chassis  and Components  Supplied.

L. ORMOND SPARKS (P),
B, COURT ROAD, SWANAGE, DORSET

www.americanradiohistorv.com

BUILD THIS FOR £5. 7. 6.!

Total building cost including choice of
beautiful walnut veneered cabinet or ivory
or brown bakelite. This is the lowest
possible price consistent with high
quality. No radio knowledge whatever
needed . . . can be built by anyone in
2-3 hours, using our very simple, easy-to-
folow diagrams. This terrific new circuit
covers all medium and long waves with
optional negative feedback, has razor-edge
selectivity, and exceptionally good tone.
Price also includes ready drilled and punched
chassis, set of simple easy-to-follow plans
—in fact, everything { All parts sparkling
brand-new—no junk ! Every single part
tested before despatching. Uses stan-
dard octal-base valves : 6K7G high-fre-
quency pentode feeding into 6)5G anode-
bend detector triode, coupled to 6Y6G
powerful output beam-power tetrode,
fed by robust rectifier. For A.C. Mains,
200-250 Volts (low running COStS—approxi-
mately |8 Watts!) Size I2in. x éin. x 5in.
Build this long-range powerful midget
NOW. Send 2/- for priced parts list, testi-
monials, etc., or send £5.7.6 for all parts
and set of plans. (Add 2/6 for packing and
post.) C.O.D. i/6 extra. All orders des-
patched by return carefully packed.

BRIGHTON RADIO CO. (Dept. PKS),
69, PRESTON STREET,BRIGHTON. |.

Are You Making Your Own
Radio or Television ?

We can make the cabinet for you

In any shape, design or finish

you require. Work executed by
expert craftsmen.

Call or send drawings for
quotatiopt.

B. KOSKIE (°2)
72-76, Leather Lane,
HOLBORN, E.C.1.

Phone : CHAncery 6791/2.

ANNAKIN

R.F. Chokes, All-wave 8.8 mh. 1/-, 1.5 mh.
6.d... U.S.W. 15.,5 xh 2d., Flat M.W. 3d.
Coils, 600-1,500 m, 9d., 54-100 m. 5d., 10-54
m. 5d., 22 turns 4d.. 10T ceramic éd., 30 Mc!s
. W.W. Res., 6 +-10 ohm, 10 w. 6d., 1 ohm,
10w. 2d., 1.5 ohm, 2w 2d., 10+19.5+19,5 3d.,
2 K. 3d., 6 K. 3d.

Please send plenty of postage, surplus re-
funded. ~Most bargains previously adver-
tised still available. Money Back Guaran-
tee, C.W.O. only. Hundreds of other bar-
gains—send now for free list.

25 ASUFIELD PLACE, OTLEY. YORKS,

F M and HI-FI Components

DENCO F.M. TUNER circuits Is. 6d.
RADIO CONST'TR, F,M. o 2s. 0d.
MULLARD AMPLIFIER " 2s. 6d.
OSRAM 912 AMPLIFIER 3s. 6d.

Separate price lists available on request to

Jl Tl FILMER M:g;SLE ESTATE,

_ - Y, KENT.
Tel. Bexleyh?amlé" e
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RECEIVERS & COMPONENTS SITUATIONS VACANT
| RATES :  5/§ per line or part adb L
et Brce, pogt || bty By Notos in 0. | | T covammant of povn snevrig (o

paid, 8, 450v, 1 x 2, clip, 2/-; 100,
12v, § x 13, tag, 1/6; 250, 12v. % X
1. wire, 2/3; 40 + 40, 275v. 1§ x 2.
clip, 3/3; 24 + 24 -+ 16, 350/425, 13
x 2, clip, 4/9; 4, 150v, & x 1%, clip,
1/1; 500, 12v, § x 1§, tag, 2/3; 32 +
32, 350/425v. 1§ x 2, clip, 4/6; 2,
450/525. % x 1%, tag, 1/6; 8, 450V,
3 x 2, v-clip, 1/8; 8 + 8, 500v, 1% x 2,
clip, 4/-; 8, 500v, 13 x 2§, clip, 2/6;
16 + 16, 450v, 1 x 23, clip, 4/3; 100 +

o 3, clip, 6/9;
350/425v. 13 x 2, lug, 4[3;
60 + 250, 275/350v. 1% x 4i. clip,
8/3; 1000 + 2000, 6v, 1 x 3, clip
3/9; all alicans. Some with sleeves,
all voltages, wkg., surge where
marked, new stock guaranteed.
Television Chassis. cadmium plated.
steel, size 14 x 13 x 2{in., complete
with 13 valvehiolders (9-BSA Pax.
1-B9A Cer.. 2-B7G Cer,, l-Int. Oct,
Ampl.), 20 various tag strips, cut
away for metal rec,, line trans., etc.,
9/11 cach, post paid; front and rear
tube mounts to fit above chassis, 3/-
P.M. focus Magnets.

air, st paid.
e LR fully ad-

wide angle, tetrode tube, 3
justable, 12/-, post paid. Mains
Trans. RI. 0-21n-240. SEC. 250-0-
250y, 8ma. 6.3v, 2,5a: 6.3v, 0.6a, 12/-.
RADIO CLEARANCE LIMITED, 27,
Tottenham Court Road. London, W.1.
{Telephone: Museum 9188.)

. MIDDLESBROUGH, Largest stocks on |
N.-East coast. Radio/TV components,
FM Kits, Gram. Cabinets, Tape
Decks. Leak Amplifiers, Valves, etc.
Callers only. PALMERS, 106, New- |
port Road. (Phone: 3096.)

SEND TO-DAY for our stock list of
T.V. and Radio Bargains, C.R.T.s,
Valves, Speakers and all Components.
We afe the cheapest people in the

trade. All goods sold by us are
guaranteed, VIDEQ ELECTRONICS,
16/22, Bacon Street. London, E.1.

REAL BARGAINS : T.RF. S.W,
recon, for all bands, set, spread,
etc., excel,; Tape Rec. Amp., ncw.
unused. in case, half orig. price:

M.W. Tuner and 8 w. pp. Amp,, all
excel. cond., very lowest prices.
S.A.E. full details. Box No. 256, ¢/o
PRACTICAL WIRELESS.

AMERICAN RADIO Plans and De.
vices. Now available. Hundreds of
new and startling devices You can

makec, Only designs of this type
available in UK. Receivers, walkie
talkies, amplifiers, recorders, magic

eye alarms, etc., etc. Full lists, data,
illustrations Free of stamp. Send
to-day — A.P.B. {(PW), Sedgeford,
King’'s Lynn.

R.F. UNITS, Types 26 at 27/6, 25 at
12/6, 24 at 11/-; brand new with
valves: post 2/6. E.W,S. CO., 69,
Churehh Road, Moseley, Birmingham.
F.M. HI-FI. New A2 Receiver,
BEL. Marlborough Yard, N.19.
5078.)

THE HIWAYMAN., A new super
Portable Radio for the home con-
structor; all-dry 4-valve superhet
with Ferrite rod aerial: easy wiring
diagrams and _instructions, 1/6 {post
3d.). RADIO EXPERIMENTAL
PRODUCTS LTD., - 33, Much Park
St., Coventry. o
T.v. TUBES, 6 months’ guarantee,
Mullard 12in. at £5, 14in, at £8/10/-,
17in. at £12/10/-; Mazda 12in. at
£5. 3 mths.’ guarantee; 15/6 insured
carr., on each tube. DUKE & CO..
621, Romford Road, Manor Park,
E.12.

£
(ARC

SERVICE SHEETS, T.v. and Radio.:
over 2.000 models, sale or hire: Valves
and Components. S.A.E. with 'eu-(
quiries. W. J. GILBERT, 24, Frith-
ville Gardens. London, W.12.

| Open all day.

Advertisements must be prepaid and

addressed to Advertisement
Manager, “ Practical Wireless.”
Tower House, Southampton St,,

Strand, London, W.(.2.

£5/15/., CONVERT YOUR RADIO !
Wooden playing desk, 15in. x 22in.
x Tin., walnut finish, drawer front
with 78 r.p.m. motor, turntable and
pick-up, press lever start places
pick-up on records, 10in. or 12in,,
auto, stop, brand new, £5/15/-.
Sale (See also page 548),
1/6; 3D6, 6H6M, 3/6; 1A5,
Pen 46, 5/6: 6J5, 6K7, 6SK7,
EB91, 6/6; OZ4, GBA6, B6K6, DKOI,
DF91, DAFgl, DL92, DL94, 7/6;
Midget WC Switches, 2p. 2-w, 3p.

SP6l,

2-w, 2/6; 2p. 6-w, 4p. 2-w, 4p. 3-w,
3p. 4-w, lp. 12-w, 3/6; High Stab.
i-w, Res., 1¢; all vglues, 2/-; Ion

Traps, 2/6; Line Cord, .2a 100 ohms
per ft., .3a 60 ohms per ft.. 2-way
6d. ft., 3-way 7d. ft: Mike Transf.,
50:1, 3/9; Acid Hydrometer. 4/8;
VCR917, guar. full picture, £2; O/P
Transf., pentode tapped, 3/9; M’core
Solder, 4d. yd.; P.V.C. con. wire.
8 colours, 2d. yd.; B7G v'holder and

can, 1/6; V’holders, Octal Pax 4d.,
motulded 6d., EF50, BTG, B8A, B8G,
B9A, 9d.; Slow Motion Drives, 6:1,

2/3: Coils, Wearite P’ 2/6, Osmor
Q" 3/6. All Bernards Radio
Books in  Stock. RADIO COM-
PONENT SPECIALISTS, 307, White-
horse Rd., West Croydon. (THO
1665 Buses 133 or 68. Post 6d.
Lists s.a.c.

LOUDSPEAKERS rcpaircd promptiy.
MODEIL. LOUDSPEAKER SERVICE,
Bullingdon Rd., Oxford.

FREQUENCY MODULATION Com-
ponents and Kits. Stamp  list.
FRANKLIN & HALL. 371. Havant
Road, Farlington, Portsmouth, Hants.

MAKING YOUR OWN ? Telescopes,
Enlargers, Binoculars, Microscopes,
Projectors, or, in fact, anything that
needs lenses, Then get our hooklets.
““How to use Ex-Gov. Lenses &
Prisms,”’ Nos. 1 & 2, price 2/6 each;
also our stereo book, **3-D Without
Viewers,’’ price 7/6. Comprehensive
lists of lenses. optical, radioc and
scientific gear, free for s.an.e. H. W,
ENGLISH, Rayleigh Road, Hutton,
Brentwood, Essex.

BAND 3 CONVERSION. Radio
Unlimited offer : Teletron Coilset,
15/-; c/plete Kit, incl. chassis and
valves, 35/-, with power pack, 52/6;
Drilled Chassis ounly 4/6; Valve,
EF80, 11/-; Mullard Amplifier, exact
to spec. kit, incl. valves, 9 gns.,
complete 11 gns.; 3-stage Gram.
Amplifier Kit, incl. valves, 59/6;
Valves., EL32, 4/9; T.R.F, Receiver
Kit. incl. valves and cabinet. 82/6.
Stamp list. RADIO UNLIMITED,
Elm Road, London. E.17, (KEY
4813 Also af 50, Hoe St., London,
E.17. (LAR 6377.)

OSMOR for vreally efficient Coils,
Coilpacks and all Radio Components
as specified for many ‘' Practical
Wireless ©’ circuits. See advert. on
page 531 for free circuits offer or
send 5d. {(stamps) to OSMOR RADIO
PRODUCTS LTD. tDept. PC9. P531y,
418, Brighiton Road, South Croydon.

adypertisements must be made through « Locul
Office of the AMinistry of Labour or a Scheduled
Employment Agency if the applicant is a man
aged 18-64, inclusive, or @ womun aged 18-59,
inclusive, unless he or she, or the employment,
1s excepted from the provisions of the Notifica-,
tion of Vacancies Order, 1952,

PYE TELECOMMUNICATIONS LTD.,
Ditton Works, Cambridge, offer excel-
lent opportunities for Junior and
Senior Development Engineers in the
Electronics and Communications field.
Duties include development work on
H.F., VHF microwave and record-
ing equipments. Applications from
persons possessing B.Sc., Higher
National or Ordinary National Cer-
tificates are especially Wwelcomed.
Good facilities are available, however.
to keen young men wishing to train
and study in these fields. Pleasant
working conditions in modern fac-
tory. Single accommodation avail-
able. Write, giving fullest details to
Personnel Manager.

T/V AND RADIO. -AM.Brit.lRE,
City and Guilds, R.T.E.B. Cert., etc..
on ‘“no pass—no fee’ terms. Over
95% successes. Delails of exams.
and home training courses in all
branches of radio and T/V:. write
for 144-page handbook-—frece. B.I.E.T.

(Dept. 242Gy, 29, Wright’'s Lane,
London. W.8.

SALES STAFF REQUIRED. Good
salary and prospects. Expanding
business, radio and television com-
ponents. LASKY'S RADIO, 42,
Tottenham Court Road, w.1,

(Museum 9315.)

(Tel.: Croydon 5148 ‘9.

FOR SALE
CLOSING DOWN BARGAINS. Brand
new ! Truvox Decks, Amplifiers,

Attachments; Scotch Boy; Testmeters,
Soundmaster. S.A.E.., GLYNN'S, 13,
Station Road, East Grinstead.

www.americanradiohistorv.com

A.M.1.Mech.E.,, A.,M.Brit.L.LR.E., Citv
and Guilds, etc,, on ‘‘no pass—no
fee ”” terms; over 95% successes, For
details of exams. and courses in all
branches of engineering, building,
etc.,, write for 144-page handbook.
free. B.LLE.T, (Dept, 242B), 29,
Wright’s Lane, London, W.8.

PYE LIMITED in their Cambridge
factory require Radio and Television
Testers, This work offers wide
scope for experience in checking,
adjusting and fault finding. Goed
opportunities are offered to men
with service or amateur radio
experience. Apply in writing to
Personnel Officer.

HEARING AID Service Mechanics
required at once, Knowledge of L.F.
amplification and miniature circuits
essential, Good wages and condi-
tions. Apply Box No. 257, c/o
Pracricar WIRELESS, or phone W.J. S,
Welbeck 8247.

VALVES

WANTED, Valves. EY51, ECLS80.
KT61, 6U4GT, PL81. 35Z4. etc., ctc.,
prompt cash. WM. CARVIS LTD.,
103. North Street, Leeds. 7.

VALVES, new, tested and guaran-
teed: Matched pairs, 6V6G and GT.
17/- per pair; EF92. W77. 4/6; EB91,

6AL5. 6/6; 6512, EF91. 6AM6. 6V6G
6V6GT. 5763, 7/6; 6BES, 6BW6, 6K3G.
6SLTGT. 6SNTGT, 6X4. 6X5GT, 8/-;
5U4G, 12AX7. 12AT7. EBC41, UL4l.
Uv4l. X65, 8/6; PL82, PY82, 10/6;
ECH42. UCH42, EF80, EF85. 11/6;
ECL80. EY51, 12/6. Coax Cable. 75

p. and

ohm. iin., stranded. 7d. yd.:
p. 6d. R. J. COOPER. 32, South
End Crovdon. Surrev. (CRO 9186.)

WANTED
WANTED, large or small quantities
of new Valves, Loudspeakers. Com-
ponents. Receivers, etc.: prompt cash
paid. R.H.S. LTD., 155, Swan Arcade,
Bradford. 1. B
ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD.. 38, Chal-
cot Road, N.W.l. (PRImrosc 9090.)
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BOOKS MERCHANT NAVY, Train as Radio

Officer. The big liners are open to
L.P.R.E, TECHNICAL PUBLICATIONS. you, but you must qualify for the
6,500 Alignment Peaks for Super-' pm g, Certificate. Day, Evening
hetcrodynes, 5/9, post free. Data| jng’ “ gadiocerts” Postal Courses,
for constructing TV Acrial Strength | ger 36 ycars. S.A.E. for prospectus
Meter, 7/6. Sample copy. The | from™ pirector, THE WIRELESS
Practical Radio Engincer, quarterly | gegool 21, Manor Gardens,
publication of the Institute, 2/-; | Pondon, N.7.
membership and examination data, ’ o

1/-; Secretary, I.P.R.E.,, 20, Fairfield WIRELESS. See the World as a

Rd., London, N.8. t L
0 2 Radio Officer in the Merchant Navy;
AMERICAN MAGAZINES.—Onc-year | giort training  period.  low ey

cODY. 3161 - Bopular Seiencer aap  scholarships, etc. availaple Board: CIRCUITS
" High_Fidelity,” §0/-; specimen copy, ;::r;gspaérétlls awagléiﬁgéss. s(ggII}I?EGr%r
4/6. Free booklet quoting others. Colwyn Bay. ’ for
WILLEN LTD., Dept. 40, 101, Fleet 6 onl}
Street, London, E.C.4. c”_'v AND GUILDS i 0 y
] {Electrical, etc.) ur
EDUCATIONAL gn " no pass -no fec ” icrms. * Sver T ':55 Supa-Hangpgoy
i T & WHN TV and Jearm o successes. or fu etails of e
gk:{)!u'-toitsvcg)gr‘;tigr':na1i-1¥te:;gcele:1§g modern courses in all branches of (76 ome constructoru;
servicing.  Qualified engineer-tutor | Li¢ctrical Technology send for our pp.) nowincoy
available whilst vou are learning and | 144-Page  handbook—frec and post *20CIRCU pps Porates :
building. Free Brochure from EMI. | {Ie¢. ~ BILET. (Dept. 242a), 29, Sets, Ampiia—Suberhets, 7
INSTITUTES, Dept. P.W.58, London, | Wright's Lane, London, W.8. Test’ BqpipiierS, Feeder ' av
W.4. _ (Associated with H.M.V.) *ﬁz‘,:f;fl"ifz'?%”fF&EQ >
FREE ! Brochure giving details of | THE INSTITUTE of Practical Radio layout aggtails, upa_st‘j%zsltg-uc.
Home Study Training in Radio, | Engineers Home Study Courses are dlagramg Ton mt'to-pojn; ‘1'?I:ﬁed
Television, "and all branches of | suitable coaching text for I.P.R.E, of superhege building 5 V&l‘)'(]ertlg
Electronics. Courses for the Hobby | and other qualifying examinations. *:»0"‘ ACK—F 7
Enthusiast or for those aiming at | Fees are moderate. Syllabus of J;’"al detajls rgll‘l construe.
the A.M.Brit.LR.E., City and Guilds, | Seven modern courses post free from *CATPEL coil pacie” Puilding 5
R.T.EB., and other Professional | SECRETARY, I.P.R.E., 20, Fairfield tiona] '5»\1)10 — Fun !
examinations. Train with the college | Road, London, N.8. *B.-\T",-f{‘*“,usz constryc.
operated by Brittain‘s lz:irgest Elec- for bujidmgg"(-:}‘l;‘(;r:n details
tronics organisation; moderate fees, na o AP ¢
Write to E:M.I. INSTITUTES, Dept. BROOKS R . cionmeeM-Pages orjcn}}ar.ge"
P.W.28, London, W.4. : adio * Rommulz i’ﬁ&a’?s‘i Colour gand-
i ADIO CoNG NOW-hgw 7 0C1
Svesens Housc: Brooks' Bar et va, | || 4 Charles St, Morecambe, * RS pon ana IO —Cencai 1y
WIRELESS.—Day and Evening Class LANCASHIRE. list. GRAN Constructors
gxstguction for P.I\g.G. Certificate of - *g;a‘.\;“:LO(,;( Prof s
roficiency and Amateur Wircless €d price Jjgr Lofusely jiye.
Licence. Morse instruction only if ML" valvesiuaLteed q{,’}?luqingfe list of comgorlllelrlk;
required, also postal courses. Apply E:oreciA( 0"‘S-~Var1 .
B.S.T. LTD.. 179, Clapham Rd., IRS e T=112K7 .. 8/6 75000, Qs " Tyog able iron.guey
London, S.W.9. :;’; :;: :%887 g/6 Aeriaj 13" 59 0800-'2.01(%50}7,535;75'
ver /- 30 SUP Ao sC 5 res.
TELETRON SUPER INDUGTOR | [|35¢ .0 7¢lasza = gc|f || BaBiracom v, 2 coch
B 5Z: e 8/— Xing.__ k— SWave
; coILS sUdG T a6t I el Feceiverg - seimended for i holo
524G . 8/6(80.. T el 90 SUPACqy, [Zlened. " Gous
i 3 5Y3 w TelVUIS T gig foabove. For b ACK. i
i 6x5 .. e/6|uvar D g alignes A0 R ot Superhets
6V6 wee - | UL4H e 9/6 (Either" 0?‘22/!-1;0 € Ready
FERRITE ROD AERIALS 6K7 - 5/6]  T.v. TYPES fFoprder to cover <30 be suppleq
Wound on high permeability- Ferroxcube | || $Q7CT ... 9/~ o) 12/6 FQUp y1onge.) Wavebangs
rod. MW.8/9. Dual wave, 12/9. 6K8GT ... 9/~ |Eggo 10/- ful} eas;)'ﬁ!\'n,x-:.u‘rpr
BAND 1II CONVERTER COILSET, 15/-. | || 757 - 86 Ecigo L. i Make bogy sg‘;fé’“‘mns for %'9)'{5”5
Wiring diagram, circuit and constructional 787 w  8/-|pLel T o Se packs, yg° U0
information 3d. (free with collsets). Selec- 7Y4 7/6 / The most pe; .
tive Crystal diode coil, Type HAX, 3/-. 6AM6 7/" Trpful,,boak in the
For tape and quality amplifiers. Dual 7C5 we B8/6]6ALS .. 6/6 ade.
wave T.R.F. Coils, matched prs., 7. | ||7Cé .. B/616SN7 1 g~ SUPAco
Transistor coils, IFT's etc., available from Add 6d | & ILS (Dept
leading stockists. Stamp for complete list - per valve p. & p. 21, Mﬂrkhou” Pt P9,)
and circuits. GOLD SPRAYED expanded metal speaker Tey Road, Londop, g 1
THE TELETRON €O frec : 12in. x 12in., 4/6 : 12in. x 9in,, €Phone ; kpy 6895 U
el . LTD. 3/6 : 8in. x 6in., 1/6, Special sizes up'J
266, Nught-flgale Road, London, N.9 to 24in. x 24in. at id. per sq. inch.
HOW 2527 L———— Add I/- towards p. & p. |
189, DUNSTABLE ROAD, LUTON, BEDS. TESTER

Phone : Luton 2677

The Quality Component Specialists offer you Kits of Parts
for the following :—

Manual
“ " . high and low

Osram 912 Amplifier ... .. .. .. .. 36 B i
Mullard 10-wate Amplifier oo oo T 26 e e aine
The Coventry range 100 850 volts A.C. or

2-watt Amplifier D.C. Dual Model : range 1/30 and

4-watt Amplifier oo o oo - 100/850 volts A.C. or D.C.

6-watt Quality Amplifier ... oo Write for interesting leaflet 20F.
The Coventry A.M. Tuner Unit vee ves vee 1/~
Denco F.M. Tuner Unit 0 1é

Complete Component Price Lists will be supplied with each Manual.

Have you had a copy of our 1954/5 60-page illustrated Component N
Catalogue, price /- plus 3d. postage ! BOOKLET—" Hints on Electrical Testing ", post free 1/-.

a 6o
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PRACTICAL

WIRELESS

Se;_)Er_nber, 1955

BUILT TO f"ASS'S

HIGHEST TECHNICAL STANDARDS

NEW RANGE OF MODELS WITU LATEST FEATURES
FERRITE ROD AERIAL .

MINIATURE (BVA) YALVES, STEEL CHASSIS

3 WAVEBANDS. A.C. MAINS, 200/250 YOLTS
ASSEMBLED AND READY FOR USE. FULLY GUARANTEED

Model F.3. 5Valves chassis, 4 watt. output. Wide range tone
control.

Model F.3. Push-Pull chassis. 7 valves, 6 watt, output, separate
bass and treble controls.

Size 12/ x 7
x 7% high,

Negative feedback
applied from output
transformer second-
ary. Gram switching

on wave-change
switch. Plug-in con-
nections for pick-up,
speaker, gram motor.

Manufacturers of
Tape Recorders.
Amplifiers for Tape
Recorders.

Crystal Receivers as
! Tuner Units.
F/M Tuners (Self powered)
Band lii T.V. Converters.

-..'

, DIRECT FROM THE MANUFACTURER
THE DULCI €O. LTDH.

99 VILLIERS ROAD, LONDON, N.W.2
Telephone : WiLlesden 6678

Detailed list and dimensions.

The soldering bit which lasis
indefinitely. does not become
pited or 1ose ita tace and requires
no reshaping, filing or main-
tenanos. Fixed bit models and
replaceable bits availabls in
all sizes.

® NO TRAKSFORMER

NECESSARY.

oo s
NOwW AVAILABLE wiTh
THEREMARKABLE NEW ©

A TR WA

FOR MAINS OR LOW
VOLTAGES.

Rapid Heating—Fxireme Light-
ness— Tweoly models —Bit alzes™

Detaila of full range now comprising ;,/'g:::‘—j‘rli?e‘;"frloll‘],;“.l'w%ilm:['\"

i modely in folder 5o S.0810 gent voltages from 6,7 v. to 23050 v,

on reques’ State yel 4 5
Sole Mamufocturers and Dislributors ¢ oI i R

LIGHT SOLDERING DEVELOPMENTS LTD.,
106, GEORGE STREET, CROYDON, SURREY.
Tel. CROydon 8589

2.SPEED—

3%in. & 7&in.
TWIN
TRACK

MODEL 521. Compact Deck. 7tin.x|lin., Sin. reels. Kic, £7.10.0.
MODEL 721. Standard Deck. 10}in.xI1in. 7in. reals. Kit, £8.10.0.
Easy to assemble, precision-machined parts, latest high-fidslity
heads, first-class motors, full assembly instructions. Either model
fully built and tested, 27/6 extra. Send stamp for full details :

E.W-A., 266, WARBRECK DRIVE, BLACKPOOL.

FReg To AMBITIOUS

l This 144-page Book l ENGINEERS !

Have you sent for your copy ?
‘ENGINEERING

' NAME

OPPORTUNITIES ’
is a highly informative
guide to lhe best-paid
Engineering posts. It

4 tells you how you can

quickly prepare at home
on “NO PASS—NO
FEE"” terms for a
recognised engineering
qualification,outlines the
widest range of modern
HBome-Study Courses in
all branches of Engineer-
jing and explains the
benefits of our Employ-
ment Dept. If you're
earning less than £15 a
week you cannot afford
10 miss reading this
unique book. Send for
your copy lo-day—
FREE.

--- FREE COUPON *= ===
Please send me your FREE I44-page3
* ENGINEERING OPPORTUNITIES "3

YOUR PET
SUBJECT?

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng.
Aeranautical Eng.
Production Eng.
Building, Plastics,
Draughismanship
Television, atc.
GET SOME
LETTERS
AFTER YOUR

TWHICH Is

. oo | SELE GOLES
}ADDRESS * | OF EDUCATION
1 & €tc., etc.
sSubject or Exam. 3

Tehat HILErEStS ME .ieeeeecascrcrecessssassnnantnaas

1 British Institute of Engineoring Technology ;
» 4098, College House, 29-31, Wright's Lane,s .
g Kensington, W.8. ;

-

"CR50 BRIDGE

Measures capacitance
from- |0pFd to 100
mFd and resistance
from | ohm to 10
Megohms in fourteen
ranges. Neon leak-
test for con-
densers.  Operates
_from 200/250 volt
' A.C. mains. Indica-
tion of balance is
given by a magic eye
i fed from high gain
: pentode. Complete
with all valves and
instructions. PRICE
ONLY £7.18.0, plus
16 carriage/packing.
H.P. £3 deposit and
. five monthly pay-

age

ATOR SGS0 covers
00 kcfs to 80 Mcfs
in six bands on funda-
mentals {not harmonics), either unmodulated or with internal
400 cps modulation. Uses two type EF91 valves and SenTerCel
rectifier with double-wound mains trans. In olive green metal
case with carrying handle, size 12in. x 8in. x 4in. Front panel of
green perspex engraved white. A de-luxe generator at ONLY
£8.10.0, plus 6/- carr./packing. H.P.—£3 deposit and six monthly
payments of 22/-. NOTE revised prices.

Please send stampad, addressed envelope for illustrated
|leaflets per return post.

CALLERS ONLY—Charles Britain (Radio) Ltd., I, Upper
Saint Martin’s Lane, London, W.C.2. (near Leicester Sq.).

POST ORDERS AND H.P. to the manufacturer :

GRAYSHAW INSTRUMENTS

54, OVERSTONE ROAD, HARPENDEN, HERTS.

www americanradiohistorvy com


www.americanradiohistory.com

September, 1955

PRACTICAL WIRELESS

Practical

Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
1/6d. each
1937 Crystal keceiver ...  PW7I*®
The * Junior’’ Crystal
Set W94+
2s. each
Dual - Wave **Crystal
Diode ™’ ... Pwo9se

STRAIGHT SETS

Battery Operated
One - valve : 2s. each
The ** Pyramid '’ One-

valver (HF Pen) PW93*
The Modern One-
valver .. ... PWwW96*
Two-valve : 2s. each.
The Signet Two (D &
LF) .. ... PW76*
3s. each.
Modern Two-valver (two
band receiver) ... Pwog*
Three-valve : 2s. each.
Summit Three (HF Pen,
D, Pen) PW37*
The * Rapide”’ Straight
3 (D, 2 LF (RC &
Trans)) ... Pwg2*
F. J. Camm’s *“ Sprite ™’
Three (HF, Pen, D,
Tety ... ... PwW§g7*
3s. each.
The All-dry Three PW97*
Four-valve : 2s. each.
Fury Four Super (5G,
SG, D, Pen) ... ... PW34C*
Mains Operated
Two-valve : 2s. each.
Selectone  A.C. Radio-
gram Two (D, Pow) ... PWI19*
Three-valve : 3s. 6d. each.
A.C. Band-Pass 3 PW99*
Four-valve : 2s. each.
A.C. Fury Four (SG, SG,
D, Pen) PW20*
A.C. Hall-Mark (HF
Pen, D, Push Pull) PW45*
SUPERHETS
————————
Battery Sets : 2s. each.
F. J. Camm’s 2-valve
Superhet ... Pw52*

Mains Operated : 3s. 6d. each.

“ Coronet ”A.C4 ... PWI00*
AC/DC ** Coronet “’Four PWI101*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. each.
Simple S.W. One-valver
Two-valve : 2s. each.
Midget Short-wave Two

(D, Pen) .
Three-valve :
Experimenter’s

wave Three

Pow) ...
The Prefect 3 (D, 2 LF

(RC and Trans))

The Band-spread S.W.

Three (HF, Pen, D,

(Pen), Pen)

PORTABLES

PwW§gg*

... PW38A*
2s. each.

Short-
(SG, D,
PW30A*

PW63*

PW68*

1s. 6d.

The * Mini-Four” All-
dry (4-valve superhet)

MISCELLANEOUS

2s. each.

S.W. Convertor-Adapter
(1 valve) ... PW48gA*

(2 sheets), 7s. 6d.
The P.W. 3-speed Auto-

gram ... .

The P.W. Electronic Organ .

(2 sheets), 7s. 6d.
TELEVISION

The Practical Television Receiver,

(3 sheets), 10/6
The *¢ Argus >’ (6in. C.R. Tube), 2/6*
The ¢ Super-Visor * (3 Sheets) 7/6*
1he  Simplex” ... ... .. 3/-*

All the following blueprints, as well as
the PRACTICAL WIRELESS numbers
below 94 are pre-war designs, kept in
circulation for those amateurs who wish
to utilise old components which they
may have in their spares bor. The
majority of the components for these
recewvers are no longer stocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve : 2s.

B.B.C. Special One-
valver ... AW387*
Mains Operated
Two-valve : 2s. each.
Consoelectric Two (D,
AW403

Pen), A.C.

SPECIAL NOTE

THESE blueprints are drawn tull

size. The issues containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able, free with the blueprint.

The 1ndex letters which precede the
Blueprint Number indicate the period-
ical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to dmateur Wireless.
W.M. toWireless Magazine.

Send (preferably) a postal order to
cover the cost of tbe Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept.. George Newnes, Ltd.. Tower
House, Southampton Street, Strand,
w.C.2.

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated

One-valve : 2s. each.

S.W. One-valver
American

for
AW429*

Two-valve : 2s. each.

Ultra-short Battery Two
(SG, det Pen) . WM402*

Four-valve : 3s. each.

A.W. Short Wave World-
beater (HF Pen, D, RC
Trans)

Standard Four - valver
Short-waver (SG, D,
LF,P)... ... WM383+*

Mains Operated
Four-valve : 3s.
Standard Four-valve A.C.
Short-waver (SG, D,
RC, Trans) . WM391*

AW436*

MISCELLANEOUS

Enthusiast’s Power Am-

plifier (10 Watts) (3/-) WM387*
Listener’s 5-watt  A.C.

Amplifier (3/-) ... WM392¢
De Luxe Concert A.C.

Electrogram (2/-) ... WM403*

[ et et e e e e et et e e e

| QUERY COUPON |
This coupon is available until Sept. l
Sth, 1955 and must accompany all
Queries, sent in accord with the

l notice on page 569.

I PRACTICAL WIRELESS. Sept., 1955, |

[ ———— A e

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street, Strand. London. W.C.2. and
W.10. Sole Agents [or Australia and New Zealand :

printed in Engiand by W. SPEAIGHT & SONS, Exmoor Street, London,
GORDON & GOTCH (A’'sia). LTD. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage, for
(Canada 17s.) ReRistered at the General Post Office for ihe Canadian Magazine Post.

one vear : Inland and Abroad 13s. €d.
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iv ) PE{ACTICAL WIRELESS September, 1955

‘W Soldos* I hlways specify
'ERSIN MULTICORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There's a MULTICORE SOLDER just made for the job
you have in hand. Here are some of them.

TAPE SOLDER

- ' 7 . g MELTS WITH
— R 4 specifications for | |
H.T TEST ' g b, | 2 Waron:

< radio enthusiasts. gy Real tinflead sol-
— e | Wibeg der containing
5 , - cores of Ersin
— l Flux. Needsno

HANDYMAN'S soldering iron

orextraflux.

58  CARTON
P ,:' iz Sufficient for 1,'
<2~ 200 average |pER GARD

Bib RECORDING
TAPE SPLICER

s
'ckel-pla!e_d bras:
e ni‘)le recording (‘uhplel
i ately S0
. jointed easily and aceur: et
k5 b"d?::lfhe recording. Acon;\pr(t;l\}ebr;;n.
; 'Ox‘kfevery splicer 126 eac
wi

With internal battery and mulu-scale the PIFCO All-in-
One_Radiometer tests everything electrical, Radio and P.A.
Equipments, Household appliances of all kinds, Car Lighting|
Systemns, Bell and Teleprinter Circuits. May be used cn
AC or DC mains. |

Obtainable from your ioca! deater 29/6d-|

MANUFACTURERS ARE INVITED TO
If any difficul te di : | ™
ny difficulty, write direct to ;— COMPLETE WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES

PIFCO LTD., WATLING ST., MANCHESTER 4 MULTICORE SOLDERS LTD. &

and at 36:37 UPPER THAMES T.,
ST.. LONDON, E.C4| myiTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636)

no breaks or *chick

Jeaflet is supplied

’—\ IS THE REGISTERED TRADE MARK OF AN OLD
M /J{X [~(Q) ESTABLISHED HOUSE AND IS YOUR GUARANTEE
'E—G/D OF LATEST DEVELOPMENT AND QUALITY.

IF you purchased our Scanning Equipment and Coils for the “ Magna-View,” * Supervisor,”
‘*“ Universal,” etc., you will be pleased to know that they are still suitable and offer wonderf:ﬂ
results with the new ** Brimar " 21 inch C21HM Tube. We have seen and proved this undreamed
of luxury that will turn your old receiver into a wide screen cinema.

K. M.—This advertisement isn’t large enough to print the testimonials and congratulations we
have received about this equipment which was the first available to the public and which is still
selling faster than we can make.

SIHORTL X will be available a home constructors’ kit for commercial television converter:
complete with power supply and cabunet at around £6 or lower.

WE do not believe in offering you a free or cheap Catalogue by covering the cost in higher priced
or inferior components, we therefore request 1/- in stamps, which saves you postal order
poundage and covers return postage, but please don’t forget that if you live near a first-class
reputable component retailer he will be a stockist of “ MAXI-Q ™ products.

DENCO (CLACTON) LTI. 3579 Old Road, Clacton-on-Sea, Essex

STOP PRESS : “ MULLARD F.M. TUNER COILS.”" I.F. Rejectors, 510/IFF—2/6 h A .

A St {5 ABREC' R O R T E el
/L8, . . end LE1, / , 7/6. Ratio Detector Transformer L11/12/] { T et

Aluminium Chassis punched with all holes, 12/-. ’ rmer L11/12/13, 510/RDT, 12/6.
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