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il PRACTICAL 'WIRELESS

...more than you BARGAIN FOR/ ﬂ

In point of fact the reception you get when you fit one of these really /

powerful units in compact form, is more proof that OSMOR ' Q *’ Range ~
Cailpacks provide quality and performance right out of proportion to their (S/ B J
midget size and modest cost. They have everything that only the highest N

degree of long practised technical skill can ensure—extra selectivity, super
sensitivity, adeptability Size only 11" x 31" x 21", with variable iron-dust
cores and Polystyrene formers.’ Built-in trimmers. Tropicalised. Prealigned,
receiver-tested and guaranteed. Cnly 5 connections to make. All types
for Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable
construction of new sets, also for conversion of the 21 Receiver, TRI196
Type 18. War-time Uulity and others. Send to-day for particulars !

:’SEPARATE COILS A ol ranze is available for al

. popular wavebands and purposes.
Fully descriptive leaflct and connection data available. just note
these 5 star features.

*Only lin. high. *Packed in damp-proof containers.
* Variable iron-dust cores. *Fitted tags for easy
connection. * Low loss Polystyrene formers.

Witk ”5””” Lines—yow're on the right lines
[ el P g g g i e, P P N A
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A spotlight on another of the
““specials’’ in the OSMOR *“ Q"
coil range.

45 Kfc. Tape Recorder Cscillator Coil

Type QT8

A centre tapped wave- =
wound col as iHustrat-
ed, for TRUVCX and

Similar tape-decks.
Single screw fixing. 7/6
Fitted tags. each

‘TWO for the Price of ONE |

The NEW OSHOR
CHASSIS CUTTER

An inexpensive but invaluable tool
of entirely new design. Cuts two hole
sizes with any one reversible punch
and dle ; and can be operated with a
spanner or tommy bar. Blanks easily
removed. For use on Steel up to 18
s.w.g; Brass and Dural up to 16 s.w.g.
Aluminium and Copper up to {4s.w.g.

P. Pat.
11323,33

Hole Sizes

Type Hius.
| Jin. x lin, Price
2 gin. x | din. Lisc
3 Jin. x lin, on
4 1in. x 2in. Request

Tommy Bars available

The OSMOR ““ JIFFY PUNCH "’

for cutting smaller holes neatly and
quickly with one blow of a light hammer.

Eﬁ‘%‘i E/—;ﬁ’m.

11324/53
Type Hole Size Hlus.,
A in, Price
B fin. List on
C $in. request

For use on Steel up to 20 s.w.g. Brass
and Dural up to I8 s.w.g. Afuminium
and Copper up to 16 s.w.g.

DIALS

Type A GLASS
DIAL ASSEM-
BLY (as illus.),
measuring 7 in. x
Zin. (9%in. x 94in.
overall) mounts in
ony position on or
above the chassis
any type of drive,
3-colour scales—Gl (LMS) or G2
(M.S.S.). Price complete, 24/6. P, & P.,
1/6. Pulley assembly for right-angle
drive if required, 1/9. Escutcheon 4/-.

METAL DIALS

Overall size 57in. sq., Printed Area 4in.
sq. Cream back-ground, 3-colour.
Type MIJ, L.MS. waves, M2, LM.
waves. M3, M. & 2/S waves. Price 3/6
each. Pointer, 1/6.

Drum, Drive, Spring and Cord for use
with both types of dials. 3/2 extra.

with

and works
Choice of two

Send 5d. (stomps)

for fully descriptive

literature  including

. the really efficient

S-vaive Superhet Circuit ond practical
Drawings, 6 valve ditto, 3 valve (plus
rectifier) T.R.F. circuit, Battery portable

superhet circuit, Coils and Coilpack leaflets,
Chassis Cutter leaflet, and full radio and
component lists, etc., etc.

We keep stocks of many radio components
for use in published circuits, including :
“PRACTICAL WIRELESS "'
Coronet ' FOUR,” Beginners’ Superhet.
Modern High Power Amplifier 2 ; Attaché
Case Portable ; RI155 Converter ; A.C.
Band-piss 3 ; Modern !-Valver ; 3-Speed

Autogram, etc.. etc.
‘““ WIRELESS WORLD ™
No Compromise T.R.F. Tuner.
Midget Mains Receiver. Sensitive 2-Valve
Receiver ; Television Converter, etc.

1 1.F.s. 465 ke, Permeability-tuned. with |
I(Iying leads. Standard size [}lin. x I;‘m.l
x 3}in. For use with OSMOR coilpacksl
|and cthers, 14/6 pair. MIDGET I.F.s.
|465 ke. ¥in. x #in. x 22in., 21/- pair.
'PREALIGNED, 1/6 extra, beth types.|

0:

components—etc,,

small :
neatly stored yet visible by using an

OSHORR “JAR-RACK”

(If you're a generous husband you'il
buy one or two for your wife's larder,
she will appreciate the extra space they

Keep those

make !) Holdz | Ib. jam jars with or
without lids. Easily removed, cannot
fall out. Just the thing for the udy

‘““HAM "’ or Radio Dealer.

Type | for wall-fixing, /9 each, holds
8 jars. (Jars are not supplied but are
easily obtained.)

Length 24in., enamelled olive green.
Type 2 {as illustrated) for screwing
under a shelf, 5/9 each, holds 6 jars.
Length 18in., enamelled green.

Post and packing, !/- (either type).

‘)SD! ‘D I{ ‘“Station Separater”

Aerial 4§ Type Metres
plugs w b | 141-250
in here A 2 218283
! ; ,:rm'_“ 3 267-34)
™ [ 4 319-405
Plug into 5 395-492
Recerver 6 455-567
o . 7 1450-1550
This is a device on the well-
known - wave - trap 8 410-550k/c

principle, which will reject an undesired
signal when inserted in the aerial lead.
Easily tuned to e'iminate any one Station
within the ranges stated. Fitting takes only
a few seconds. Sharp tuning is effected
by adjusting the brass screw provided.
7/ Post | Complete with full instruc-
Free | tions—nothing to add.
Dear Reader,

We can’t mention afl our products here
but sholl be glad to receive your enquiries
for Chassis, Tuning  Condensers,
Switches, VYolume Controls, and ali
other Radia Components. If it's top
quality components eond a  speedy,
courteous service you are looking for—uy
Osmor. We really shall do our best for you.

mor RBadio Prodncis Lid.

(Dept. P46) 418, BRIGHTON ROAD, SOUTH CROYDON, SURREY. 'phone CROydon 5148/9

1% o/

‘Trade Enquiries Invited)

. WWW.americanradiohistorv.com
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READ WHAT "USERS SAY:

“Astounding ... remarkable. .. e.\'ccptiauwl”

£2-
£3-
£3-
£3-

Model H.F. 610 (¢
Model H.F. 810 (2"
Model H.F. 912 (9"
Model H.F. 1012 (10

TAX PAID
3 or 15 ohms impedance.
Transformer available if required.

unit)
unit}
unit)

unit)

WHITELEY ELECTRICAL RADIO CO.

w~No o

oo oo

“ I have purchased one of your
H.F.1012 speakers, the results from
which have astounded me. At the
time of purchase I was sorely renipted
to pav a much higher price for
another make of speaker, but for-
tunately, I was able to try botl under
varving conditions, good and bad,
and then there was no hesitation
about the decision. It is a most
owtstanding achievement in perform-
ance and price’”’.

' J lrnlorian

“May I render wiy thanks to you
Jor providing such an excellent job
at a price which pooi mortals like me
can afford. It certainly is a big step
towards realism in sound repro-
duction which until now I considered
our of my reach”.

¢ Used in conjunction with a Leak
Amplifier and a Leak Pick-up, the
results were ideed remarkable.
One would be tempted to say that at
three times the price it would be
exceptional .

HIGH FIDELITY URNITS

WITH THE

PATENTED CAMBRIC CONE

Wrire for leaflet giving full technicat details and the experts’ opinions.

or ask your dealer to demonstrate
be heard at our London Office.
(between 9 and 12 noon.

LTD

MANSFIELD

Alternatively these speakers may
109 Kingsway. W.C.2, any Saturday

NOTTS

30 extra pages in the

“ %

%

Radio “

= 248

NVEW BRIMAR

NOW
pages of

VALVE DATA
CIRCUITRY
and' othker valuabls
INFORMATION

VALVE & TELETUBE
MANUAL

The contents include :

Vaulve ratings and base connection
symbols.

Classitied lists ol nearly 200
valves, teletubes and  selenium
rectifiers including 11 new minia-
tures.

Germanium diode section includ-
ing ratings in various circuits.
Brimistors section.

Radio engineering formulac and
NEW circuits.
Brimarize section.
teletubes.
Up-to-date substitution list of
American lypes.

Equivalents.

Valves and

NEW information on TRUSTWORTHY types. Recom-
mended operation of teletubes incl. the new tvpe CITFM.

Send NOW for your copy, enclosing 5[- to :—

Publicity Dept. Srandard Telephones and Cables Limired

FOOTSCRAY,

WWW.americanradiohistorv.com

sibCcue,

KENT. FOOTscray 3333.
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_ PRACTICAL WIRELESS

PREMIER RADIO COMPANY

B. H. MORRIS & CO., (RADIO) LTD.

207, EDGWARE ROAD, LONDON, W.2

April, 1954

Telephone ¢
AMBASSADOR 4033
PADDINGTON 3271/2

plug, Plus 1,6 Pkg. & Cuarr.
Price 29 6.

£

C.0D. OVER £1. Please add 1/- for Post;
under 10/-, 1/6 under 40/-, unless otherwise stated.

BUILD A PROFESSIONAL LOOKING RADIO SET AT LESS THAN HALF TO- DAY'S PRICE PREMIER MAINS TRANSFORMERS
We ca S\Tp’s'l enlll_ ——== ]THE COMPLETE KIT to construct a 3-valve plus|All primaties are fapped for 200-250-230 v. mains
Lhe Pﬂ{)F o Dhein i rectitier T.ILY. Receiver for use oty 200,250 v. A |40-100 cyeles. Al} primaries are sereened. ALL Ts
You. rum_ (23in. ,m:um s he «upplied at £5.15.0, plus 2,6 packing fare centre tapped.

diam.), lé"-“]”“v'hﬂ‘g SP175B, 175-0-175. 30 mA., 4v. @ 1 a. 4 v.

head 1/ il ouble Each Ln. m cnmplela in every detail, uothing has to| i 2-5 a. e 25—

Poluwr '?I *p{m!f be made or jmprovised. asy to ful'ow point-to-8P301B, 300-0- JUO O mA.,4v. @ 2-3a.4v

3d.  Nylon (];'f‘ voiut digrans are sopplied making constiietion| @ 2-3a. 4 v. @ 33 a. e e 28/

Gyard _6d. ;.n: J o @®® | oy smple The is illuminated and the GP.,SOA 250-0-250, 100 1A 5 v. @ 28 a.

Front Plate  2/6. LY Receiver honsed in its nat cize . X Gin. x 6i @ 28/~

Engr aq,\ cd Glass o 1Jresent-= an attractive appearanc alve live-ny 5P351 350-0-:30, 150 WA, 4. @ 12a. 4.

Dial, 180-350 and 800-Z,200m, TITA—N.F,  Pentade. \l{llu~l)ehcwr @238 4v. @36a. . . 36/~

Wlth station names; new \’a\ ebanida 1/6 &' ’4 Outpnt and Metal Rectifier, 30-0-350, 1)0 mA., 5.

BQ0-2,200 metres, pair Wavehand covernge 36/-

Punched chassi ral\e phusrectilier T.R 1! 3/9 = ==

Cabinet, Bakelite, in \\..Inut. or Ivory or L Is for the medum 55/~

Wooden in Walting finish .. oo .. 18 = L= and - leng bands.

Packing ant Insirance = Choice of 3 Cab- 47/-

SEND 1'8 FOR EARY TO POL[ oW l() NT- IU-‘ 5 mets @ Bakelite m

POINT DIAGRAMR AND CLRCUIT DIAGRAM! Walnni or  lvory 50/~

which shows how YUU can build the liecewer or Wooden (Wal-

illnsfrated above. = it tiniched). 67,8

C.R. TUBES ALL BRAND NEW VALVE WIDE RANGE OF ALL TYPES 18,6

VCR 516 Sin. Blue picture, Plcase write for details.

Teater Vo'ts 4, Anode 4 Kv.. Tt 196

iy )Iann[:xcturer's original 1)-230) - 3 e - S

Carton.  PRICE £3.19.6 WILLIAMSON AMPLIFIER KIT ||, T,’;;,,g;’m" 2:;;)“‘(‘“;“ m‘(;u(,‘_m, pes

Plus 5- pke, carr, ins. A complete kit uf parts for the constrietion of S5t b & 4 v @ e

VCR 517C 6}in. picture This the l:'\test version ol this fmous amphiior, 25 18,8

tulic is 2 -eplacement for the fomp:ate with  valves, outpnt and waivs

VERYTL4nd VURS17. Guare BllSLONLICTRY ht 7 tube. 2.300 v.

anteed full size picture. PRICE 85.-, Plus 2/6 pky , 15 Gns. A oA °v'.1‘.i,°§.o‘?-z b 37,6
carr. ine. Plus 76 pha., carr. and ins.

CRYSTAL HAND MICROPHONE WILLIAMSON AMPLIFIER 1131A RECEIVER UNITS .
Higl impedance. Excellent ire- . . 11 wvalve Miuperhet w«ener covering 100 to 124
aueucy responee, Jiht weight, || T RANSFORMERS (To specification) ||y, 2 1 Py e 6, awl VRGG, VRE7,
tiives very higl quality results|[] The Qutput nsformer 3.6 ohma see., £4;9/.- VH70, VRS, avd VRS valves ted with Tuning
when used with fape recorder.|| The Mains Trapsiormer, PREMIER SPA25A. |meter, siow-motion drive, 1 and  L.F. 6ain
amnplifles for any type of F.A. 3/7,6. ‘ Control, ete.  Circuit:  R.F. amp.  fiequency
eyuipment. chm\gtr. oncillator, and stab.. 3-LF. amps. B.F.0.

. N ith
Complete with sereen ead and|TERMS OF BUSINESS : CASH WITH ORDER OR | Ut Yirst ““d"i.i;’c':j:t°';,§?;;:am_3 o] B OFh

Orders|  rpicE 59/6 vlus 78 pkg., carr, ine.

——

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
a sound theoretical background. I.C.S. offer courses
of instruction in—

T/V TECHNOLOGY

‘ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING - 4

RADIO. SERVICE ENGINEERING

RADAR a 9 o
. ELEMENTARY ELECTRONICS
T LC.S. will also coach ynu for the foliowing
+ examlnatlons —_—
B.I.LRE.; P.MG. Cerufcate for Wireless
Operators ; Radio Servicing Certificate

(R.T.E.B.) ; C. & G. Telecommunications, etc.,

etc.

DON'T DELAY—WRITE TO-DAY for free descriptive
booklet, stating which subject or examination interests you.
Fees include ali books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.

Dept. 170D, 1.C.S., 7), Kingsway, W.C.2.

|-INTERNATIONAL CORRESPONDENCE SCHOOLS, ]
(Dept. 70D), international Buildings, Kingsway,

l London, W.C.2, '
| Please send B2 Eikacooaoomamonaonooorooosconaacoocanaonnteastos |
|

E503D0R000000CINO00000aaI00a000000s. LAY F 50

I Name.....coooviinnnns
(Block letters, please)

I AdAress .c...uieiiieniieicnisssenssoninianisssssssssesieessosssass

COMPONENT SPECIALISTS SINCE BROADCASTING
STARTED

Invite all those interested in

ELECTRONIC COMPONENTS

to send for particulars of their

New Mailing List Scheme

Price-lists also available for :
“Viewmaster '’ Televisor *“Magnaview "’
“ Teleking’’ Televisor * Soundmaster '’
“Coronet”™ A.C. Four.

Televisor
Tape Recorder

H. L. SMITH & CO. LTD.
287/9 Edgware Road, London, W.2,
Tel.: Paddington 5891, Hours: 9 till 6 (Thursday | o’clock).
Nr. Edgware Road Stations, Metropolitan and Bakerloo.

A .
www americanradiohistorv com
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PRACTICAL WIRELESS

AT THE EXCELLENCE OF

™ ¢¢ TELE-VIEWER ”

5 CHANNEL TELEVISOR
A Design of a Complete |2in. SUPERHET T.V. RECEIVER

\ - //J .
VS umoREDS 5P W FHONTID L creer

X s MARE ) 10 AT HALE
£ DAk = BErTER RECEP
‘5/”70//5’””" riow €A/ T\ 8 commerciAL ¢oST

Constructors everywhere are amazed / \

FRINGE AREA RECEPTION . 5

S (

%
&_

Here are some features which combine to make this such a fine receiver :
# The Superhet circuit easily tuned to any of the five channeis, ie.
LONDON. SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre-aligned 1 F.Ts)
A lifelike, almost stereoscopic, picture g
following factors :
(a) Excellent band width of LE. circuits. {b} A really efficient video
amplifier. (¢} C.R.T. Grid modulated from low impedance source.
(d) High E.H.T. voltage (approx. 10 kV.))
The picture brilliance is also much above the average and enables
comfortable viewing with normal room lighting or daylight.
FIRM picture ** HOLD ' circuits (Frame-Line) ensure a steady picture,
free from bounce or flicker even under the most adverse conditions
met with in ‘' fringe '* areas and excellent ** interlace '’ ensures the
absence of ‘' liney effect.””
Negative feedback is used in the audio frequency circuits which
provide 2/3 watts of High Quality Sound.
Entire receiver built on two chassis units, each measuring I4lin. x
6lin. x 3lin.
Rigid C.R.T. mounting cnables entire receiver to
with tube in position.
All pre-set controls are mounted on side of chassis enabling all
adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided for
czch stage) thus enabling hire purchase interest races to be avoided.

uality made possible by the

be safely handled

This com-
plete TELEVISOR,
including all Valves, can be
built for only £28 ]ﬁ 4
(plus cost of C.R.T.) - T

£12/19/6

Carr. & Ins. 15/~

We can supply A New 12in. C.R.T.
at the specially reduced price of

extra.
Complets set of ASSEMBLY INSTRUCTIONS is  now
availabla. price 5. The instructions include really

detailed PRACTICAL LAYOQUTS, WIRING DATA AND
COMPONENT PRICE LIST. ALL COMPONENTS ARE
AVAILABLE FOR INDIVIDUAL PURCHASE. A CABINET
WiLL ALSO BE AVAILABLE.

STERN RADIO L7D.

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

g Jote GRA 6677 |
"MONEY BACK S

) ( = cg\_/oq

curanTee R B R U § | A 15@ cob!
621 ROMFORD RD. LONDON, E

T.V. TUBES |

£3 12in., £3 9in. Most makes. Piciure shown to callers.

Seconds, not Ex W.D. Carri and Insurance 13/6 extra.
AMPLIFIERS .
57/6 A.C. or A.C./D.C. 3 valye, idecal for pick-ups or micro- N

phone. 4 watts output. Post 2/6.

resistors. etc. Case measures Sin. x Sin. Post 1/6. FREE

drawings.

SPEAKER CABINETS. 9/9 Ex. British Rclay Wireless,

Brand new by B.T.Hl. Long wire ends. Post 6d. Also crystal
set coils at /-, drawings FREE. Make a sct for the children.
TRANSFORMERS. Car Rudio trans., §/9.60r [2v. Post 2 -
Microphone trans., 2/9. Ex W.D. new condition, In fully
Shielded cuse. Post 9d. Pick-up trans. New. ExW.D., unused.
E.M.I. type. Fully shielded. 2,9. Post |-

POWER SUPPLY UNIT. 12,9 Ex No. 19sct. Z.A. No. 3108.
New, [2v. in, two H.T. output at 273+, and 500v. Post 2/6.
BURGLAR ALARMS, Brand new self-contuined unit. made by
Trus ox, Consists of bell and trip device mounted in metal cover.
Works off 41 volt bantery. SPECIAL OFFER, 59, post 173,
VMETERS. New and boxed. Moving coil movement giving
tull and hall scale detlection at 100 micro-umps. 2in. scale
in 2}in. square mounting. SPECIAL PRICE, 12/9. Post 1/6.
FREE drawings.

RECTIFIERS 1ype
3/9 Brand new, selenium. Approx. rating 180v, 40 mA . Post 6d.
419 250\, 60 mA. Salvage. guaraniced. Post /3. '
5/9T.V.iype. 300v.. 250 mA. Sulvige, guaranteed. Post 13

Send stamp for 1954 Catalogue.

DULCI

All chassis1ltin,
Tin.
high. Latest
type valves

77/6 4 valve and Rec.. push-pulitvpe. 7 witis outpui, Post 2/6. 6BE6. 6BAG
9/6 Brand new (ex W.D.) unused. Contains EF36. 2 trans- 6ATS6 EBWS,
formers. 400 olim relay. volume control. various condeasers. 654, Flywheel

tuning. Negative
teedback
entire audi

section. En-

3 tone positions

3” Baffle fitted also fret.  Post 2/6.

SPOTLIGHTS. 8/9 Butler's new but Ex W D, 8in. dia. eraved
oLin. deep. Post 1/3.

SIDELIGHTS. 1’9 Fitted with infra-red gluss, but casily for
changed lor clear or red. Post 9d. gram.
CRYSTALS, GERMANIUM. 1/9 With 3 FREE circuus.

For A.C. Mairs 100 120 and 20C/253 volts
| Model B3.—Long. Medinm. Short

Modde] B3, —1"His 1-h Pull Stage
6\

Model B§.—Ilus I'ush Pull Stage
6V

Model lBS.—éloulnlc

back gaaraniee conditions azainst remittance,
from the manufacturers.

99 VILLIERS RD.. LONDON N.W.2,

'DIRECT FROM THE
 MANUFACTURER

RAD'O/RADlOGRAM
Built to Highest Technical Standards
GUARANTELD

CHASSIS

FULLY

x Biin.

over

knobs.

radio and

Cr
£12/12/0
£15/15/0

5 valves Outbui 3t watt

Valves. Outpui 6 watt

Maodel B8, —Double Feature with P/Pull & R.IY

| Stage. 7 Valves Output 6 watt £18/18/0

Model BG.—.\?‘N Wayehands, Med.Long. 4 Short
[¢

£15/15/0
£18/18/0
£23/2/0

Bandspread. b valves. Output 3i w.

alves. Output 6 watt
Feature with P/Pull & RF.
7 Valves. Outlput § watt

ALL PRICES TAX PAID

tage.

Escutcheon for 8in. x 3in. dial, 4/9 extra, Matchiog spealiers P.M.

3 ohms. 8in. or 10in. available. Classis senl unde

LY
Free particuiars

CO. LTD,,

Telephone: Willesden 7778

THE DULCI

www americanradiohistorv com
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CR50
BRIDGE

14 Ranges.
Linearscale.
200/250 volt
A.C. mains
operation.
Condenser
leakagetest.
Internal
standards
of 19,. Fuily
guaranteed.

The Model
CR50  Bridge
measures capac-
itance from
10 pFd to 100
mFd. and resist-
ance from |
8 to 10
megohms in fourteen ranges. Specrally desugned for bench use.
Entirely complete with all vatves and full instructions.

SATISFIED CUSTOMERS WRITE—*' amazed at the high
accuracy compared with a friend's expensive job ' :
. much better than an American bridge | used [O
have " ; ' . | think the bridge the best | have used.’

For further mformatlon please send S.A.E.

TERMS :  Cash with order. If not completely satisfied,
return within three days and money refunded.

"PRICE IS ONLY £6.19.6, plus 4/6 carr./packing.
DON'T DELAY—SEND TODAY to

GRAYSHAW INSTRUMENTS

54, OVERSTONE ROAD, HARPENDEN, HERTS

—— VALVE —
BARGAINS
776 — %3 — 7/6

SFGI 26 EF50 4/~ | SP41 2/~ | BAS0 2/-
2- | EB3d 2 -1 VUIll /9 | VU120 3/-
52 5- | EF54 5/- | BEF39 7/- | EI'8 6/
JBC: 78 | 5U4G 8,6 | PX25 11/- | 955 /-
-1 GACT 76 | TTil 5'- | Pen220  3/-
71184 7~ 1 1RS Ti- 1185 T
76 | 1299A 5'6 | 574 8/'8 | EK32 7!~
86  5HZ3 86 | VU39 8:'6 | 6Q7 8.6
€6  ECC3 T -1 ECC32 To- | 022 T
€ - 6K8 1186 | CV1s3 6~ | HL2 2.6
5~ S130 4 - | VR118 26 1 UI®20 86
7'~ EF38 4 - | VR21 R/6 | 6SK7 5.~
4,~ 6BWS 9~ | 6BWT 9/- | 9BWE 9'-
8- | 12a07 9- | 6ALS 76 | 6AME e}

— ALL GUARANTEED —

CONDENSERS.—W E. 450 v. wkg., 8 mfd.. 2/6 ; 8+8 mfd.,
39 1€ -16 mid., 4/6. Dabilier 500 voit wkg., 16 mfd., 39 ;
32 ml'd 5%

RS. — All value to 2 meg., 2/6 each.
¥.—2 - each. 3,3 per pair.
R.F. L\ll"\ —R.F.24 or R.F.25, 19/- each.

VINER’S (Middlesbrough)

Radic Electrical
26, EAST STREET, MIDDLESBROUGIH
Felephone @ MID 3418

WWW"

FRee To AMBITIOUS

[rwersesea]  ENGINEERS!

Have you sent for your copy ?

‘ ENGINEERING

—
OPPORTUNITIES * | WHICH oS
is a highly jnformative P
guide to the best-paid SUBJECT’
Engineering posts. It
tells you how you can
qunclf‘ly prepare at home cﬁﬁ,“é‘f;{.’fg‘zw U
?TIIIEE ..N(‘)c”::‘;g?‘;N(z Radio Eng:neerma
recognised engineering A':‘:;Z':gg‘c[:IEEng
qualification,outlines the | “g/730%0ce! Ene.
widest range of modern | g oonetion | uk
Home-Study Courses in Drau '.’gz, - s ',fs
all branches of Engineer- Tel, gaismanship
ing and explains the elevision, etc,

mmwﬁ
et

Mechanical Eng.

benefits of our Employ- GET SOME
ment Dept. I you're LETTERS
earning less than £15 a AFTER YOUR
week you cannot afford NAME !
to miss reading this A.M.|.Mech.E.
unique book. Send for A.M.I.C.E.
your copy to-day— A.M.I.PE,
FREE. AMIM.
=== FREE COUPON-‘-==«-; L.1.O.B.
Please send me your FREE 144. -page ! A-FéRéAe-S-
ENGINEERINC OPPORTUNITIES : AM.Brit| R.E,
TNAME ., : CgEYN& GCL!JEIFI(.?S
HARORESS "1 | OF EDUCATION
: ets., etc,
sthat interests me .......covevuveeenrvennnnnson. —
+ British Institute of Engineering Technology |
! 409B, College House, 29-31, Wright's Lane,s
: Kensmg!on, w.s. :

® 0 6= mmgg o9 © oo™ mm g g9
M i 7 gy TR
WE PFAY TOPr PRICES
b4 FOR
® AMERICAN SURPLLUS ELECTRONIC EQUIPMENT
® Any Quandity or Condition -
1 LOOGK AT THESE EXAMPLES
] Feor equipment in good condition
1 ltroonor R54/APR4 complete £200 e
Fransmitter, ET4336
® nner,
L Set. TS13 ...
L4 quency Meter, TS]75/U o
e Frequency Meter, BC221 @ oo oo £26'- -
Receiver, BC348R £25'- -
Recelver, R&J/ARNS £25/+)-
Control Box, 23270 ... £5/- «
Khlystron, 723A'B £23/-/-
® We pay similar remarkable prices for
o Receivers,.—RI111VAPRS5, R5 ARN7, ARSSD, R65 APNS9,
BC1033, R15/APN3, R19, TRCI, R15/CPN2, BC348.
® Transmitter«.—CPN2, T11 APN3, ARTI13. TDE
1 llagN;w\«'rs—-ARCl, ARC3, SCR522, TCS, BC&()O RTH
A
1 Indicators.—IDIT'APN3, IDI18/CPN2, BCI151, BC1152,
1-81A,1-82A.
1 ’l(iszlms« 1s.—Any bnit with prefix “ TS " and IE19, BC638,
© Modulators.—BC1091, BC1142, CM3.
° Synchronjser, —BC]MB
Power Unite.—RA34. RA42. RA50, RA62, RAS8, RANO,
® MG149, PE9S, PE158, DM28 PU16.
i TNI17, TN18. TN19, TN54, TU57. TUS8, TU59,
—BC1150, PC1145, J B9, J B95, J B8, J B102.
F » —BC223A, RCO, AS27, AT4, AN104,
. Mountings.. F'I‘?’i’l FT247A
And almost every Amer)can made unit even if not
[ ] mentioned above.
® Fhone us immediutely, transfer charge.
Deal with the firm that has been established for twenty-
I five years and which is by far the largest buyel‘ of Ham
] Eqguipment,
I ALTEAV RADIO (O.
P JERSEY HOUSE, JERS) TREET. VEANCHESTER, 4
O Telephone © Central 7834'5 6.
[} v vaeaoaw®ewe ® 0 ® = =mwo e
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GZA Bargains

NOISE LIMITERS. Plug in type, no rewiring required.
Three positions. Brand new in cartons. 15/- each, P. & P. 1/~
TEST METER. 7 ranges as follows © 1.5 v. 3 v. 150 v. 6 m1.,
60 ma., 5,000 ohms, 25.000 ohms. 2'in. Dia. scale M.C. meter.
Rotary selzctor switch, Black bakelite case, 6 x 4} x 41, ficted
with removable lid, also provision for internal batts, ranges
can be casily extended. Bargain Price. 30/- plus 1/6 post.
MULTI-METER BASIC UNIT..—400 Microamp. FS.D.
scaled 8 ranges A.C./D.C. volts, H! and LO ohms, complete |||
with rectifier made by Tripletr, U.S.A. Only 32/6 post free.
SHADED POLE MOTORS for tape recorders or gram.
units. With voltags tapping plate 200/250 volts, 3-hole fixing.
Our price 12/6 ea. or 21/- pair. Post and pkg. on eithec. 1/6.
SPECIAL TRANSFORMER OFFER.—Pri. 15, 210. 240 .
Secs. 260/260 v. 100 mA. 6.3 v. 3 A and 6.3 v. | A, for 6x5.
rectifier. Univarsal mounting. Few only. 17/6 ea., post free.
CRYSTAL HAND MICROPHONES. High quality.
very sensitive, Chrome finish, compolete with screened lead
and standard jack pluz. Our price only 25/- ea. Few only.
Special Valve Offer. Kit of 4 midget valves |4 v.. | each
1S5, IRS5, 1T4 and 154, 39/-, or 8/6 ea. separately. 8975, 12/6.
ea. or 2for 22/6. Mostof the |.4v. B7G range available ar 8/6 2a.
HEADPHONES. lLow resistance type CLR No. 3 9/6,
DLR No. 2 13/6, High resistance CHR Mark 2 17/6, and the
most sensitive of all DHR No. 5B 18/6 per pair. P. & P. I/~ pair.
Twin Feadar, 300 ohm 150 watt rating, 6d. yd. Minimum
quantity, post free, 20 yards : otherwise, P. & P. /s,
Germanium Diodes, BT.H.. 2/- ; G.E.C., 2/6 ea. Deaf-Aid
Crystal mike units, 12/6 ea.

V.H.F. FANS. Air space Co-axial Cable, 150 ohm, good to
600 Mc/s : normal price, 3/I1 per foot. Our Price, 20 yard
coil, £1. Very limited quantity available.

Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK
All callers : Mail Orders :
110 Dale End 102, Holloway Head,
Birmingham Birmingham {1 (MID 3254)

G2AK

’4 (CEN 1635y

t
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“ATOMIC”

i_Mains set for 90/~

Using only
screwdriver,
pliers and
soldering iron,
YOU can make this
ateractive 3-Valve Ail-mains
Set (2 Wavebands). Send
only 90/-, plus 3/- Carr. &

PEend for Point-to-
Point Wiring Dia-
gram and List of

Ins., and Complate Parts Parts: 1/- POST
including Valves, Ready-to-Use FREE.

Chassis, Moulded Cabinet and @® Screwdriver, Pliers and
fall, iHustrated Instructions will b2 Soldering lron, only

sent by return. YOU CAN MAKE tools required.

MONEY MAKING THESE SETS
FOR FRIENDS—they 're simple to
CONSTRUCT, astonishinz
VALUE.

© Al partssoldseparately.
© Money Back Guarantea.

@ No Radio
requirad.

knowledge

Tel : MIDLAND
2519

BIRMINGHAM 5

Norman H. Field,
68 HURST STREET .

Detinitely the Cheapest
Television and cl
in G

THE HAM’S SHOP e Lt

70, KING STREET, EELFAST, NORTHERN IRELAND.

RECEIVERS,—1152A new, £2-17-6. 1155, £7-10-0. 203 converted
for 10 1o 40 Metars, €10-0-0. CR300. £20-0-0. Type CRIL 43044
Transceiver complete with Phones. Aerial. ete., £8-10-0.
TRANSMITTERS. 1161 complete h Valves, £2-10-0. not
complete, parts missing. 7 6. Walhie-Talkies, Tvpe 18, £6-10-0.
NITS.—R. ., £2-15-0 (Type 26). |
INDICATOR UNTTS. —Type 62, £4-10-0. Type 6A complete with|
Valves, £3-5-0.

TANNOY AMPLIFIRItS. —60 watt (less Valves) £5-10-0.

TAL ]\I()?g'l‘()l 6 6 each, new.

Radin.
al Shop

—C'l: £2-10-0.
18, 25 - 5CPl, 20 -. VCRYT. 37/6. SBPL. 30 -.
10'- each. (Electromagnetic type 12.6-

*10in. white, 3'9 each.
. per yard.
. —350-0-350, 4 v. 4 v., new and boxed,|

|
QP PERS.—3 6 each. |

6. : s D1
LROARD . 300 ohm,, W.13ea.
t$.—(New and boxed). 3.5 Kv., 35 - each (SENSATIONAL|

\si
3-way lead 3/ 2
CIEASSIS WI'TH

parts, 6'- cacl

s.—LF.
G CONDENSERS and many other uselul

185, 7.6 pair. 2 JACK PLUGS, with

ISING ACROPHONE AND HEAD SETS, 106.

2 5 watt.. wire end. our assortment. 6 - per
,000 ohms Wire Wound, 20 W.. 1'8 each.
SIGNAL LAMES in Case (Wooden). ¥ 6.
SOLDERING 1RONS,—110 Volt, 7
MICROPHONTE, TRANSFORY . 26 Headphones LR
Mi dphone Breast set. 8- (CANNOT BE
Microphone. 16 Throat Mlikes. 3/6.

Tuning. for Crystal Set, 16 each.
2 er. .00037. 3 - each

COIL FORMERS, 61 6d. each. Polished Ebonite Rods.

16 x 1, 9. each. sil= of Enamelled Wire, 32g., ach. Sleeving.

1'6 per doz. and 2 - per doz. Polythene Sleeving. 2d. per yd.

Rey, Counters, 1 6 each.

3 gang
Tuning Condens

CONDENSERS,—8MFD., 2 - each. 88 36 each. 16-16, 4’6 cach.
32-32, 7 6 each, all 450 volt working. 01 and .02, fkV., w ing
3.6 each. .05 Mica 3kV.. 4- .l. % KkV. 386 6 mid, 2 X q-

T mfd., with wire ends. 84, each. 2 mid.. 50 v., 9. each.
4 VALVE BATTERY CILASSIS, with valves, Sunerhet. 25 -
gin. SPEAKERS with Transformer. Ex-Govt., as new, 12/8.
) THOUSANDS OF o SROBARGUNINS,
Packing and Carriage extra. Please enclose S.A.E. with enquiries
eliveries within 14 days. i
ALWAYS AT YOUR SERVICE,

Designers of television construcior ¢

. of solder, costs 5{-

(" The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

sets know that the efficiency of
their equipment depends on the
solder used by the constructor— ERS'N
that's why they recommend Ersin | M Aaa \
Multicore for trouble-iree, waste- A %/Zik‘:w“
tree soldering. Ersin Multicore, the S
only solder containing three cores "f‘llﬂg,\.‘. 7% [
of extra-active, non-corrosive Ersin RENLUAS \(I[)'}:
Flux, is obtainable from all leading sol 15
radio shops. Ask for Cat. Ref. DER
C.16018, 18 S.W.G. 60/40 High Conray
Tin Television and Radio Alloy. N
The size 1 Carton contains 55 teet

Ersin Multicore Solder

In case of difficulty in obraining supplies, please write to ©
MULTICORE SOLDERS LTD. MULTICORE WORKS, SIAYLANDS
‘AVE., HEMEL HEMPSTEAD, HERTS. ® Boxmoor 3636 (31ines).
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“Pick—ups and Cartri(]ges inCorporating

the Dﬁtﬂ é?ﬁ

with ease all present (]ay records

deve]opment will track

— and those of the foreseeable

future too®®

L L d

T-

I _and NOW YOU CAN GET-
ACOS Hi-g HEADS FOR

Y. THE FAMOUS GP 20
-"""'I!nm.-mz ;

HGP 39 STD

CHARAGTERISTICS

HGP 39-1 STD BOTH HEADS OR
Output 1 volt on standard Response flat from 40 ¢/s o

records. Incorporates casily 13 Ke/s withan r»\l}frzlll'r‘{*;pl){]sc

changeablc o.ooz5”sapphirestylus. trom 20 ¢/s to 17 Ke/s. Jracking

HGP 39-1 LP weight 8 grammes.

Output } volt on microgroove PRICE , LGP I9 tP
records. Incorporates casily STANDARD OR LP HEAD ONLY

changeable 0.001” sapphirestylus. £1-12-0 (Plus 18/3 P.T.)

G.P. 20 Hi-g COMPLETE PICK-UP WITH
EITHER HEAD £2-12°0 (Plus 16/8 P.T.)

always well ahead

www americanradiohistorv com

ACOS devices are pratecied by patints. putent
upplications, and registere! desigrs in Great
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COMMENTS OF THE MONTH

Mobile

SERS of mobile radio systems are lacing
difficulties. as is clear Irom recent
announcements in Parliament by the

Postmaster-General.  Mobile radio, ol course,
refers to (wo-way radio, developed during the war
years by the police and fire services. It was so
successful that when the war ended its importance
in increasing the efficiency of all services using
vehicles became apparent. There are over 10,000
radio equipped vehicles operating in Britain
to-day, including radio equipped taxi cabs and
ambulances. Tug-owners, electricity authorities,
transport operators, the Automobile Association,
industrial users and publishers (the publishers of
this journal were the first in the trade to make
use of two-way radio) are amony those who make
use of the system.

A struggle is now taking place to obtain wave-
lengths from the authorities for these scrvices.
The first frequencies granted for taxis and tugs
in 1947 were somewhat grudgingly conceded
alter a long struggle and it 100k a further eighteen
months to convince the G.P.O. that ambulance
radio justified a further allocation of frequencies.
During 1947-48 the mobile services were given
operating [requencies in the 70-megacvele band,
but then the G.P.O. decided to reluse further
licences because, us they said, all future allocation
would be in a new band—1356-185 megacycles,
—and this was promised as the permanent
band for the services quoted: above.

Manufacturers went to greal expense Lo re-
design apparatus for this band, causing installation
to ccase tor about a year. Further. it was not
made clear, cither 1o manulacturers or users, that
this new frequency allocation was contrary to an
international agreement signed by the G.P.0.
in 1947 on behalf of the Government, nor was it
made clear that the BBC was claiming these
frequencics for television.  The manutacturers
and users were committed to heavy expenditure
over the past five years, and now the Postmuster-
General blandly announces his intention to cede
a large part of it to the new TV services ! Natur-
ally, manufacturers have protested that he should
do this without consultation with representatives
ol the users. [t must be pointed out that the
use of the mobile Irequencies for TV will be a
turther contravention of the international agree-
ment. Worse than that, under the new arrange-

Editor: F. J. CAMM OF
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Wireless _ .

ISSUE
By THE EDITOR

Radio

ment the TV band will lie adjacent to the mobile
frequency band. and it is obvious that they will
seriously interfere with each other unless o sort
of Utopia or guard band is left between the two
services. It is clear that users are to lose a large
part of their {requencies at some future un-
specified date :  that they may lose further
frequencies : that they will be given no guarantee
against recurring changes of frequency involving
further expense. and that they will not receive
compensation tor the expense mvolved.  No
wonder that sales of two-way radio installations
have reached a standstill and that the export of
such apparatus has been harmed.  We hope
that the P.M.G. will give further consideration
to this matter.

“« THE PRACTICAL MOTORIST AND MOTOR
CYCLIST”- OUR NEW MONTHLY

N April 8th will be published an addition to
our group ol practical journals—THE
PRACTICAL MOTORIST AND MOTOR
CYCLIST, fs. monthly, and in the same style
and format as Practical Mechanics. 1t is designed
10 appeal to every motorist and motor cyclist
who takes an intelligent interest in his car or
motor cycle. Tt will show him how to tune up
his engine so that the most economical per-
formance is obtained, how to fit new pistons and
rings, renew the beurings, adjust the steering,
back-axle and gearbox, and in fact do all those
repairs which do not need factory equipment.
It will review the latest cars, motor cycles and
accessorics, and its readers will have the services,
free, ol a panel of automobile experts-—all men
of wide practical experience und practising
automobile engineers who know the troubles
usually encountered and methods or their speedy
and economical repair. The magazine is lavishly
illustrated by a stafl’ ol expert photographers and
draughtsmen.

Repair, maintenance artd overhaul is the theme
of this new monthly of ouws, an important
mission in view of the rising costs of repairs, the
high cost of new cars, and the large number of
old cars which perforce must still be kept in good
running order. If you are a motorist you shoutd
order this important new monthly journal to-day.
Remember the date—April 8th for the issue
dated May.—F. J. C.
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Largest Transmitter
A GIANT transmitter, the largest
in the world, went into opera-
tion at Jim Creek Valley, Washing-
ton, towards the end of last year.
The transmitter has a power of
1,200,000 watts and was built for
the U.S. Navy by R.C.A. 1t will
cnable the naval authorities to
communicate with any of their
units in any location using c.w. on
any frequency from 14.5 to 35 kc/s.
Two identical units are operated
in parallet in the transmitter, either
of which can be worked indepen-
dently should the other be put out
of service.

Thimble-size Transistor
T is learned that a transistor the
size of a thimble and 100
times as powerful as commercially
available types.has been developed

by the Minneapolis Honeywell
Regulator Company.
Dr. Finn ). Larsen, research

director, has stated that the new
power unit, with an output of 20
waltts, is capable of doing work
not possible with the Jower-
output type. ‘

Radio Exceeds Electricity
IT is reported that the number of
homes in the United Siates
with radio receivers exceeds the
number powered by electricity.
According to the census bureau,
95.7 per cent. of all homes have
wireless with only 94 per cent.
having electricity.  The difference
indicates battery sets in use. The
report shows that the number of
radio homes increased from 40 per
cent. in 1930 to 83 per cent. in
1940 to practically one or more in
every home in 1950.

Mr. J. W. Barrow
ECENTLY appointed deputy
general manager of the M S.S.
Recording Company, Limited, of
Colnbrook, Bucks, is Mr. 1. W.

Barrow, A.M.I PE.

Educated at Prescot Grammar
School and St. Helens Technical
College, L.ancs, Mr. Barrow served
an apprenticeship  with  British
Insulated Cables and was after-
wards connected with the.develop-
ment of their Meter, Welding

W

Machine and Moulding Machine

_ April, 1954 _

Factories. In 1942 he was ap-
pointed works manager of their
Cressex Works at High Wycombe,
at that ime manufacturing aircraft
components, and at the end of the
war became works manager of
the United Insulator Company,
Limited. Since 1949 uniil  his
present appointment, he has been
connected with the development
of the overseas factories of British
Insulated  Callender's Cables,
Limited.

Politicians on the Air

IN a written reply,
Gammans.,  Assistant

master-General, has stated

between January 1st, 1932,

Mr. D.
Post-
that,
and

‘November 30th, 1953, the number

of members of the House of
Commons to have broadcast jp-
cludes 248 Conservatives., 247
Socialists, 15 Liberals and 3 Jrish
Nationalists,

British  Staandard * for
Tape Sound Recording
THE British Standards Institution
has recently issued a revision
of B.S. 1568, the new standard
being entitled tape

NMagnetic

© Magnelic

he—————
h“_ﬁ—'—';_‘
LD of WIRELESS

sound recording and reproduction
for pregramme interchange.”

The standard specifies the
requirements  for  recording  on
miagnetic tape and of the associated
recording and reproducing equip-
ment which are necessary for the
successful interchange of record-
ings for broadcasting or similar
Purposes.

Copies of the standard may bz
obiained from the British Standards
Institution, Sales Branch, 2, Park
Sireet, London, W.1, price 2s. 6d.

Confiscation of Receiver
\X]HEN a Hounslow man was
convicted of operating a
radio without a licence recently
the G.P.O. applied for an order to
confiscate  his  set. The man,
William  John Daniels, pleaded
guilty and was fined £2 with 10
shillings costs.

It was alleged that Daniels
denied that he possessed a radio
receiver and refused officials per-
mission 1o enter his home.

Drama Students’ Prize

FOR the second year the BBC
1s to hold a competition for

drama  students at Broadcasting

S. A. Faulkner, of the Inland Revenue Department, Kuala Lumpur,

Malava, is seen with
regularly received in this conntry.

his transmitter VS2DB.  His transmissionys are

Mr. Faulkner uses a Grundig ** Re-

porter ™ Tape Recorder 1o record hiy contacts’ transmissions, and plays
them back immediately for their benefit.

3
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House, London. at the end of
June.  The prizes, which are for
proficiency and promise in the art
of acting for the microphone, are
open to not more than six final
year students (threc of cach sex)
from cach of the Drama Schools
which conduct regukar instruction
in microphone acting technique
to an approved standard.
* The two winners (one student
of each sex) will each be offered a
six months engagement with the
BBC Drama Repertory Company.
starting within threc months of
the prize competition. The two
runners-up (one of each sex) will
receive a cash prize of £25 each.

Broadcast Receiving Licences
THE following statement shows
the approximate number of
sound receiving licences issued
during the year ended December,

1953. The grand total of sound
and television licences  was
13.268,270.

Region Number
London Postal 1,663,880
Home Counties 1,451,100
Midland 1,268,154
North Eastern 1.651,247
North Western 1,288,982
South Western 1,016,844
Wales and Border 644,451

Total England and Wales 8,984,604
Scotland .. 1110629
Novrthern frelan 216,131

Grand Totals ... . 10,311,424

B.lL.R.L.
’I‘HE following meetings will be
held during March, 1954 :

London Section.—Wednesday.,
March 3lst, 630 p.m.. at the
LLondon School of Hygiene and
Tropical Medicine, Keppel Street,
Gower Street, W.C.1.—" Radio
Astronomy.” R. Hanbury Brown
(University of Manchester—Jodrell
Bank Experimental Station).

Scottish Section.—Friday, March
12th, 7 p.m.. at the Department
of  Natural Philosophy, The
University.  Edinburgh.—"The
Acoustic Design and Measure-
ment of Buildings "—H. C. Watson
(Newall's Insulation Co., Lid.).
Thursday, March 11th, 7 p.m., at
the institution of Engineers and
Shipbuilders, Elmbank Crescent,
Glasgow,— The Acoustic Design
and Mecasurement of Buildings,™
H. C. Watson (Newall’s Insulation
Co., Ltd)

North-Western Section.—Thurs.
dav, March Tlth, 7 pm., at the

Coliege of Technology, Sachkville
Street.  Manchester, 1.— Colour
Television,” G. B. Townsend
(Research Laboratory, General
Electric Co.). .

West Midlands Section.—Tues-
day, March 23rd. 7.15 p.m.. at
Wolverhampton and Staffordshire
Technical College, Wulfruna Street,
Wolverhampton.— Industrial Ap-

plication of Electronic Instru-
ments.”  A. G. Wray, MA.
(Marconi  Instru-

ments, Ltd.).

British Radio Tele-
phone for Turk-
ish Police

A COMPLETE

Pyc  Multi-
carrier System has
just ktean installed
at Adana, in the
south of Turkey,
in an attempt to
combat crime both
there and at the
port ol Mersin.

The system con-

sists of a 15-walt
control  station,
controlling two
50-watt  repealers |
mounted at points
where  maximum
coverage can be
obtained. The
whole  system s
duplex, and it is
possible Lo connect
telephone sub-
scribers  so  that
they can speak
direct to any of
the patrolling
police vehicles.

Marconi Marine Appointments

HE  Marconi  International

Marine Communication Co.,
Ltd.. announces the appointment
of Mr. ). W. Dalton as manager
of its Grimsby depot. Mr. F. W. .
Grinter, who since July, 1953, has
been in charge of the company's
depots at both Hull and Grimsby.
will continue to be responsible
for contracts business in both areas
for the time being.

Like most senior depot person-
nel. Mr. Dalton, who is a native of
South  Shields, commenced his
service on the scagoing staff of the

Marconi Marine Co., which he
joined in 1928
In 1946 he was appointed

manager ol the Cape Town depot
of Marconi (South Africa), Ltd.,
where a considerable amount ol

www . americanradiohistorv com

PRACTICAL WIRELESS

S

his work was with the South African
fishing fleets. He remained there
until October, 1953.

Padio and Radar for Ship
A " RADIOLOCATOR IV™”
radar installation, other
electronic aids to navigation, and
radio  communication equipment
have been fitted on board the new
motorship Port Monrreal by mem-
bers of the technical staff of the

Home Service and Light programme listeners recently

heard the last in the series of ™ Bedtime with Braden,”

Jeaturing Bernard Braden and Buarhara Kelly, pictured

above. The show will be ofl the air for some months
while Braden vizits his native Canada,

Glasgow depot of the Marconi
International Marine Communica-
tion Co., Lid. The Port Montreal,
a vessel of 6,400 tons, has been
built at Govan, by Harland and
Wolfl, Ltd., to the order of the
Port Line, Ltd.

Hungary Steps up Programmes
HUNGARY has increased its

domestic radio programmes
by six hours a day and transferred
ils torcign transmissions to a new
station.

The Kossuth and Pctdfi stations,
which  previously carried  both
home and foreign programmes,
will in  future broadcast ooly
Hungarian-tanguage items.  Each
will ncrease programme time by
six hours. Kossuth will broadcast
from 430 am. until midnight
Petoti from 0 a.m. to I p.m.
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HE success of the Coronet Four in its original
A.C. form resuited in many inquiries from
readers who either had no mains facilities or

who were on D.C. As a result of these inquiries
we produced an A.C./D.C. version which has proved
just as popular—although. in view of the limitation
of H.T. supplies, the performance is not quite so good
as that of the straight A.C. model, Many readers
are, however, without any mains facilities and have
asked for a battery version of the receiver, and to
satisfy these requests we have modified the original
model for battery operation. This is not a straight-
forward modification. however, as in both the previ-
ous mains models the actual circuit consisted of only
three valves, the fourth in cach model being a mains
rectifier. Three valves would, however, give avery
inferior performance with the limited power supplies

éPLH, 1954

bronet Four

OUR  POPULAR  4-VALVE SUPERHET
IN' SIMPLIFIED FORM FOR OPERATION
FROM DRY BATTERIES

which are available to 1he battery user, and accord-
ingly we have added a further stage of L.F. ampli-
fication. In this way we have retained the original
idea of using a singlc design which could be adapted
with the minimum of changes in components—the
most important of which are the coils, tuning arrange-
ments and chassis.  The photographic illustrations
will show that the original layout has been retained,
the output valve now being inserted in the vahe.
holder position originally used for the rectifier, whilst
the position of the original output vaive is now used
for the combined diode and pentode L.F. stage.
The mains transformer cut-out is not needed, and
therefore if a new chassis is being made or purchased
it nced not contain either this rectangular cut-out
or the two holes for the electrolytic condensers.
Furthermore, the large clearance hole in the rear
chassis used originally for the mains connector is not
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now required and can be replaced. if a new chassis I
employed, by a standard grommet through which
the battery leads are taken. If a ready drilled chassis
as used in the two previous models is employed. the
leads may be simply taken through the larger hole
without a grommet.

The Circuit .

From the circuil given on page 202 it will be seen that
basically the main arrangement has been retained, the
frequency changer now being a heptode, as there is
not available a triode-pentode or simitar valve for all-
dry operation. 1t was thought desirable that this
receiver shoutd be for all-dry working, rather than to
use the obsolescent type of two-y olt accumulator
type valves, although it must be remembered that the
batteries used for the filaments do not have an unduly
long life. Howcever, more about this later. After the
heptode is a standard variable-mu R.F. pentode, all
the tuning arrangements being retained as in the two
previous models. Following the I.F_ stage is the single
diodc pentode. the same idea and values being retained
for the A.V.C. action and LF. filtering. The pentode
section of this stage is coupled to the output stage
through the usual type of R.C. coupling. and the
speaker is fed direct in the usual way, without any
form of negative fecdback. Auto-bias is provided in
the H.T. negative lead, and it will be noted in the
circuit that the bias resistor has not been given a value,
and also that the output valve has two refercnces,
one in brackets. For the output stage of this type of
receiver there are available two types of output pen-
tode, the base connections being slightly different for
the two types. The recommended valve is the DL92
and this has a slightly lower H.T. consumption than
the DL94 and. therefore, the bias resistor will be
different. If you decide to use the DL92: the resistor
should have a value of 1,000 ohms, but ifa DL94 is
employed the resistor will have 10 be reduced to 470
ohms. The transformer ratio for the loudspeaker will
also be different in the two cases, about 50 to t for
the DL92 and greater—about 65 or 70 to 1—for the
DL94. These figures are for a 2-or 3-ohm speaker.

S

1—5 Mo volume - control with D'P switch, type
SG/1 with  1iin spindle.- —Reliance Manu-
facturing  Co.
1 —Coil pack. type R.L.30 ] : abs
2 L.¥. teansformers, type ©* U " § Roding Labs.
I—2-gang 0005 sF tuning condenser with  type
Si.8 spin-wheel drive and dial—Jackson
Bros.

1—Metal chassis, type CH.12 (12in. x 9in. X 2lin.).
—Denco.

4-—B7G ralveholders. Ediswan Clix.

3—Control knobs. type K.365.—Bulgin.

3

1—S8in. loudspeaker with  transformer,—Whiteley
Flectrical.
Vaives
i 1—DK9L
1—DF91 Mullard.
1—DAI9

1—DLY2 (or 94) see text.

PRACTICAL WIRELESS
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The DL94 will provide a larger signal output from
the louder stations, but on very weak stations there
may not be noticeable a great difference in the output.

The H.T., as well as the L.T., has been switched in
the receiver o avoid risk of current drainage, whilst

—

Grid 1 Blank
Grid 2 Grid 4 Grid 2. [e] & rid 3
Anode o-Gr/id 3  Anode- Gra !
eater: Hegrer  Heater>© >
ond Grids  and Grid 3™~ ____—~ eater
vi (DX92) v2(DF9)
Grid 2
V3 (DAF9) D

Grid 3and
heater
centre tap.

va (L92) V¢ (DL94)

Fig. 2.—Details of valve base connections.

the receiver is not in use. 1t costs very little more to
add this precaution and both batteries, or both
sections of the bautery, are thus isolated in the
= off " position.

Batterics

The battery leads have not been shown with any
form of termination, as here again there are two
alternatives available to the constructor.  The L.T.
for the filaments must be a 1.3 volt cell(s), and the
total filament current is .23A. The H.T. required is

o bipie ve b e o8 ce p S

Resistors

1—22K 0

2—47K @

1—180 K ¢

1—470 K 22 Eric Resistor Co. § w.
3—-1 M2

1—22Ma

f]
R—sec text.

Condensers

1—8 #F (150 v), type CEISF

1—25 nF (12 v.), type CE3B

2—.1 pF. type 343 v,

2—.05 ¥, type 346

1—.02 u¥, type 346

2—.01 #F, type 246

3—100 pI' SM, type 101 SMP

1—Aerial’carth socket strip

1—S5-way tag strip (centre 1)

5—Rubber grommets

Two dozen 6B.A.\ iin. bolts and > Sterns Radio.
mits :  connecting  wire :mdg

T.C.C.

S S R RURT TR I R

sleeving : 1 yd. screened
single flex. Multicore solder.
One cabinet.—Tallon.

R LRI R TR RIS S R e
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90 volts. Combined batteries are available from
Vidor, Ever-Ready, etc.. which include a I.5-volt
section, and these are provided with four-pin sockets.
Separate 90 and 1.5-volt batterics are also®available,
and the L.T. batteries will give a much longer period
of life than the combined units. Therefore, the
constructor should decide whether he is going to use
a combined or separate batteries, and having obtained
them fit the battery leads with plugs to sujt.

PRACTICAL

Construction

Actual construction is very simple and follows the
lines already given. A very much smaller chassis
could, of course, have been usced, but the large full-
vision dial takes up considerable space and has been
found very desirable by all who have built the other
models.  Accordingly there is nothing much to be
gained by using a smaller chassis as the dial s SO
casily fitted on the specified chassis, which also
carries the volume control and wavechange switch.
The beginner will also find the open layout and
large amount of room which s available very useful
for making connections, and as there are only a
dozen or so resistors and condensers the wiring is
very straightforward and casy. The S-way socket
strip is attached through one of the original trans-
former mounting holes, or if a new chassis is being
constructed may be positioned at any point approxi-
mately where shown in the wiring diagram. The
battery leads are soldered to the four tags in the
order shown and aré thus firmly ancHored and not
likely to move any components. or introduce Any

WIRELESS

_ April, 1954 °

inadvertently pulled.
again the constructor
wn or add lengths to
er leads, or the matching

short-circuits should they be
Note the coil connections, and
is warned not to cut these do
them, or to the I.F. transform
will be upset. The components are not, of course,
drawn exactly to scale nor as to their exact position.
To facilitate the wiring plan, the draughtsman has
had to open out the components in certain positions,
and also, to keep the drawing clear, the componcnts
are in some cases only approximate as to size.
Remember to connect the resistors and condensers
by the shortest route, clipping off the wire ends as
needed for this purpose. The central earthing busbar
has been retained and at various points the earthed
components are taken to this direct. A length of
ordinary twin flex is used from the two negative tags
on the tag-strip to two contacts on the on-off switch
on the volume control, and the return run of this
switching is taken to the carthing busbar and the
junction of the biasing resistor and gridleak of the
output stage. Care is therefore necassary to make
certain that these leads are kept separate, that is,
the L.T. negative battery lead on the tag-strip is
taken to one side of one of the switches, the other
side of which is taken to the earthing busbar. By
using black and red flex and checking the contacts
on the switch before making the connections there
should be no difficulty.

Testing
No trouble should be
receiver as there is n
4 ]

_experienced in using the
O trimming or lining up to be

carried out. Simply plug in the

2%

:

3
s

batteries and a good aerial and
carth, and switch on. The num-
ber of stations which can be
received will depend, of course,
on the particular locality and
no guide can be given here. It
varies considerably from place
to place, and also according to
the efficiency of the aerial and
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Note.

earth. Remember that with a
battery receiver there is little
power in hand, and therefore
the best possible aerial and
earth connection should be used,
the former a vertical type for
preference and the latter a wire
leading to a metal spike or plate
, buried in the ground.

All small fixing
holes sre 45 da

Record Reproduction

Unlike the two mains models
of this receiver there is adequate
audio amplification to permit of
the use of a gramophone pick-
up if required. In the mains
models there is only the output
stage, the fourth valve in each
case being used for the mains
rectifier. As already mentioned,
to retain the four-valve layout
and general lines of the Coro-
net, however, in this model we
have used an additional stage,
the pentode section of the com-
bined diode valve being used
merely as a straightforward au-

o

Fig. 3.—Details of chassis drilling. .

~

dio amplifier to feed an output
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stage utilising another pentode.  The net cflect of
these two pentodes is that a pick-up feeding the tirst
stage will be provided with sufficient amplification
1o give a reasonable output on normal records. In
the case of ihe muins valve it is, ol course, insufficient
without adding a further stage.

The simplest connection for the use of a pick-up
is to join it across the L F.-volume control, and it is
quite in order to fit a 1wo-socket strip on the rear
runner, and to run a length of twin screened lcad (or
two short lengths of standard television coaxial fead)
rom these two sockets to cach side of the volume
control. The capacity effect of the pick-up across the
control whicn receiving radio signals will, however,
result in stight loss of brilhiancy, depending upon the
type of pick-up used. The provision of a simple
on/off swilch on the gramophone motor-board, by
means of which one lead from the pick-up to the
pick-up sockets may be broken, will remove this
difficulty, but the leads from pick-up sockets right up
to the pick-up itsell should be screened Lo avoid hum.
If it is found that the record reproduction is adequate
then a permancat installation may be made by fitting
a two-pole switch on the rear chassis runner, by
means of which the top end of the volume control

g vo/ume Contro/

and
On—Off Swrtch

205
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I m. and 100 pF.

(that is. the junction ol the 47 k., [
of the switch

condenser) may be taken to one side

so that when swilched to radio the pick-up is dis-
connected, and when swilched o gram the rad
components are disconnected from the volume

control. It this is not done. then w hen using the set
for record reproduction the tuning dial will have to
be adjusted to a point where no radio signals can be
heurd, as otherwise they will break through and be
heard superimposed on the racord.

Tone Conlrol

As in the case of the two previous models, no
feed-back or tone controlling devices have been
included, but in this model, in view of the large
audio gain which is available some volume could b2
sacriticed if desired, to introduce negative feedback,
either from the anode to grid of the output slage,
or even belween the (wo audio stages. However.
it is not fell worth while in the ordinary way to
make such a circuit change, and the simple incluston
of a small fixed condenser across the speaker Lrans-
former primary is the simplest and cheapest way of
modifying the tone to suit individual tastes. A value
of .02 ;rF may be taken as a rough standard vulue.

Tuning

Wavechange
Control

d switcn

To black i
[Ly /e lead on =l 3
tolurne Q2 uF coif unit
Conm} v/t [ - .
To yellow N Tunery
f"/ - » /ea/g on Flywheel
g \ cofl ynit 31 H
and gerial | {0 |2 o| O
% \\\tuninq cond. 7]k @ o
h i © brown /233
! W =70 redon 4 on coil unit
I: =
\%\ o9 \\ coif unit —
et e = oS
g = 1 7o blee b @
on coil

|

~ i
‘ @ dE Nor2 Points marked MC
g 3re earthing connechar:
7 to chassis

G
i

&

R (See text)
\

Earth Aerial

=5
T\'\:\

HT
legas

L7

R !
N Speakar le3ds

Fig. 4. —Wiring plan—drawn (o scale.
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r I VHE term electronic means the use of the radio

valve in its widest sense. Whilst the valve

voltmeter is probably the best known of the
clectronic meters, it incorporates the basic circuit.
Again, in normal amplifier and radio circuits small
changes of up to 10 per cent. do not greatly affect the
performance, but with the electronic meter, very
often special circuits and components have to be
used that will hold the voltages applied to the actual
clectronic meter circuit to very close limits, often to
better than | per cent., in order that the readings
should be accurate.  On other types the circuits used
are such that the voltage variations are cancelled out
by the circuit used.

The types of valve have to be chosen with the
greatest of care ; there is a limit to the grid resistance
permissible with a valve. Under normal class = A "
amplifier working the maximum grid resistance that
can be used is 10/G*M, but as anodc currents can be
reduced by the use of a large cathode resistor farger
values can be used. For example, if a valve normally
has an anode current of 10 mA there seems to be no
reason why it could not be cut down to half this.
Look for a moment at the diagram in Fig. 1 and
consider what happens if the cathode resistor is made
larger. The bias on the valve is increased, cutting
down the anode current : but there is a snag. In the
cathode circuit the meter is to measure D.C. voltages,
so that any change in anode current, caused by the
change in grid voltage, will set up a voltage in
opposition in the cathode circuit, reducing the
sensitivity of the circuit.  How then can this be
overcome ? Why not try introducing another valve in
the circuit in such a way that as the cathode current
of one valve rises the cathode current of another
falls? Again, we have a circuit that is simple, as will
be seen in Fig. 2. Here are two triodes, one connected
up as in Fig. 1 and the other with the anode to the
H.T. line, cathode joined to cathode and grid to carth.
The operation is simple ; as the anode current of the
first valve rises so does the cathode voltage, but as the
cathode voltage rises the current through the control
valve falls as the grid is taken more negative with
respect to cathode. If a negative voltage is applied
to the meter valve the reverse will hold. The loss of
sensitivity is one half by the use of the control valve,
and the effect of the variations in H.T. volts are to a
very large extent offset.

We have now cbtained a circuit with which we can
use high grid resistors, but have lost half of the sensi-

VAplfﬁ_',r 1954
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AN INFORMATIVE ARTICLE FOR THE EXPERIMENTER

AND SERVICE ENGINEER
By J. S. Kendall

tivity and, being * efficicncy minded,” we want that
back and more besides. Again, with the circuit we
have al the moment, there is no way of * zero-ing " the
meter in use. This, of course, has its advantages as it
allows either positive or negative voltage. 1o be read
without the meter being set in any way : also, the
readings will vary as does the state of the valve, so that
constant calibration will be required. The remedy is
simple. Make a bridge circuit for the anode with a
few resistors. It is a very. well-known fact that if the
resistors in the anode circuit are large. the anode
current of the valves will be reduced. The writer has

found that resistors between 5 Kf2 and 10 K2 are

q_uite good. The circuit in Fig. 3 consists of an anode
circuit of three resistors ; two are fixed and the othzr

ma, metf@g_ /‘\R/‘r

<7
=

2

{

= -
Fig. 1. (efy—Circuit 1o demonstrate the effect af
variation in bias.  Fig. 2.—Both valves are affected

in this circuit.

is_a potentiometer. The value of the resistors j3
4.7K {2 (the actual value is not so critical as the rati
of one 1o the other) : a balance of 5 per cent. is good
cnough. At points like this in the circuit it is a good
idea to use onc of the high stability resistors such as
the Dubilier high stability type. These are readily
available, although the price is a little higher than 1hat
of the normal types, but the extra reliability is well
worth the additional cost. How many of us at one
time or another have not wasted hours with an
instrument that has developed a fault when it was most
required and with time at a premium ? It is not wise
to use a carbon track potentiometer in the circuit as
the current causes the behaviour to become very
erratic; the writer has never been let down by

~wirewound types.

. P
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Here is a circuit that is in the form of a bridge, with
Lhe meter as the balance indicator. When the cireuit
is balunced there is no current through the meter, so
that this indicator scts itself” at zero. The 5,000
sotentiometer is the balance control. The fuct of the
circuil being balanced has returned the sensitivity of
the circuit in Fig. 2 1o normal.

We have now a circuit that will give good service,
bul then how do we calculate the value of the cathode
resistor 7 Look at the maker's graplh of the valve o
sec how low a voltage can be applied to the grid and
yet be on the straight portion of the vatve curve. For
example, a certain valve has a curve that is straight

47K0% Za7K0

- G
= s
IR i ........ 2

Fig. 3. (lefty—A lalancing cirenit with  conunon

cathode resistor.  Fig. 4 —Circuit for a 1vpical probe.

until — 10 volts, then starts to curve. This is just over
the point at which we require to bius, so we calculate
the bias resistor for —8 volts. If the curve is not too
sharp the point where the bend starts is quite a good
place : as the two valves will be operating in the
opposite directions the distortion wil{ cancel out and
the scale will be linear.

Having developed our circuit we come to the point
of choice of valve. Here there are many. Some
people prefer the use of the double-triode, but this is
beset with dangers.  With the valve voltmeter the
input resistance is very high. perhaps 1OM (2, so any
feakage from other electrodes carrying a H.T.
voltage will upset the working. For example, a valve-
holder is being used that is not perfect-—we tend to

PRACTICAL WIRELESS
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regard everything as perfect until proved otherwise—
i the low insulation is only 1,000MQ it will
cause a deflection on the meier equal to | volt ! The
10M {2 resistor forms a path to earth, and the current
at 100 volts through 1,600M¢? is only 1/10th of a
micro-ampere, but a tenth of a micro-ampere through
4 resistance of 10M (2 is 1 volt. Higher voltages give
greater errors. This can, of course, be balanced out
{0 some extent on the balance control. The remedy is
very simple.  The old double-ended types of valve,
such as the EF37A, EBC33, SP41 and SP6I, have a
metaliising, and if this is earthed 10 chassis any
current to the grid is earthed and has no effect. It is
for that reason that the major portion of the valve
volumeters of repute usc this doublc-ended type of
valve. If there is no metallising, as in the case of the
6J7G. there is a very long path along the surface of
the glass. Here the resistance is yery high, but a slight
leak can occur. The first requirement, then, is that
the valve shall be double-ended.

It is of no use trying o usc a variable-mu type as
itis not lincar, but a linear type is. In these days, the
number of types available is limited. Mullard. Lid.,
make a triode—the EBC33 and a pentode—the EF37A.
Muazda make the SP41 and SP6l H.F. pentodes.
These pentodes, when strapped as triodes, are
superior in that they have a larger slope of mutual
conductance. i.e., the change in anode current is
larger for the same change in grid volts.

The H.T. voltage can be lowered as the sensitivity
of the valve rises. This seems the sume a¢ reducing
the grid resistance, but as the H.T. voltage falls, the
secondary emission from the control grid falls until,
at 50 volts, it is almost non-cxistent. and then grid
resistances as high as 100 M2 can be used if obtain-
able. The writer usually designs around the 100-
volt mark.

The input resisior so far has been dealt with as
being one resistor for use on one voli, but what if
0-10 or 0-100 volt scules are required 7 Just tap the
resistor and switch the tappings. For example. if the

AWM
10KQO
WWWWN . l j ]
SKO ! 32uF 32uF

O—/mA.

{ T

<
47K0<

W
2
N
3
i

 One 500 ohm w-w pot.
;One  SKIZ w-wpot. % Colvern

LIST OF PARTS g ’_—!—'

t Valves—Two EF37A. . 900
8 One EZH0. g KQ
P One BRA valvcholder and two ?
i Octal $
PCase  : “97)  Kendull and
: Chassis - *“7 7t Mousley. Tiptoa 90
! Mains transformer : Radio Expe K<

mental Products. g 1y T
i Plug @ Bulgintype P38, i y
s Jack : & .o, : <
: Meter : 0-1 mA meter. & SKO<
i Condenser : One 1ype T323235¢
i (Dubitier). H
igesislo'\nds:‘\ s 10 H
: One .OM & 2 W HiStal A .
POne 90K QIW . 19 [agr' 3 5;((;%
& 4 v " A L.

Wnormal 20%\ G ©

s NI T B
s One JOKKL TW w-w 5W 5 =
cOne IKQIW20°, @ 9

Fig. 5.—Circuit of a valve volimeter incorporating the details and circuits

described in this article.
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total resistance is 1o be 10 M2, then | MQ will
be the 10-volt tap and 100 K 2 the 100-volt tap. We
then require a good quality wafer switch of high
insulation resistance and three resistors ; one per cent.
Dubilier high stability type are best. These resistors
should be of ample walttage rating ; remember that
they may change value if they are overloaded.
The sizes 100 K., 900 K., are available in one per cent.,
but not the 9M {2 ; this is only available in five per cent.
If the one per cent. accuracy is required for the meter,
the input resistance will have to be kept down to IM£2.
The valve voltmeter can be used for the measure-
ment of E.H.T., but it is not advised as it js impossible
to get resistors that are high enough to prevent the
loading of the E.H.T. circuit.

We have now dealt with the design of the high-
quality valve voltmeter for the measurement of D.C.
For the measurement of A.C. and H.F. it is usual to
use a diode probe. The valve type of probe will 20
up to 150 volts, but voltages as high as this can be
measured with the conventional meter of the moving
coil type. For meter applications at high frequencies
there is, at the moment, nothing to beat the crystal
probe. The circuit of a typical probe is shown in Fig.
4. The diode can weil be'the Mullard OA60 or OA6].
Why a 4M2 resistor ?  The peak voltage is the one
that we get from the diode and it is the R.M.S.
in which we are interested, so if the input resistance
of the meter is 10M£2, a series resistor of 4 M (2 will
convert the peak 10 the R.M.S.

A circuit of a complete valve voltmeter is given in
Fig. 5. This circuit has all that we have so far dis-
cussed and also a device for the balancing out of
excessive deflection. This is in the form of a potentio-
meter of 5002 resistance in the 0-1 mA. meter circuit.
As the valve wears, the sensitivity of the circuit can
be increased here. The method of calibration is to
set the range to 0-10 volts then join a nine-volt battery
to the meter and set until the correct reading is
obtained on the meter, which should, of course,
be “*zeroed ” first. The balance control can be set so
that there is cither a right-hand or left-hand zero on
the meter, thus allowing either positive or negative

voltages to be measured.

/00 volts

I puF

i

Fig. 6.—Here the voltage is_stabilived,

There is nothing in the layout or the construction
of the meter that requires comment.

How about the measurement of resistance or insula-
tion with the meter? As soon as we try to get these
measurements we must have a voltage that is constant
no matter what changes in mains voltage occur.
The smoothing circuit can be dispensed with but the
circuit becomes rather unusual for the radio enginear,
Fig. 6 is a typical circuit. It consists of a suitable
gas stabiliser valve such as the 85Al, 93CI1, 7475,

15082 of Mullard, Lud., depending on the voltag:
required. The 90C1 and the 7475 are the best as they
give in the region of 100 volts for test. The circuit is
very simple in operation and provides a reliable out-
put at an impedance of under 10012, as good as a
battery only far more reliable.

Fig. 7 is a typical meter for insulation : one volt is
required for full scale deflection, but if a 100 micro-
ampcere meter were used only 1/10th of a volt would
be required and the meter would be 10 times as sensi-
tive as the one we are considering.  With the 1002
resistor switched in the grid circuit, 10 mA. will be
required for a full-scale deflection. The resistance
with 100 volts across it to give 10 mA. is 10,00042,

i

Test

oM

200
K2

Q0K

K02

2000

1000

-
Fig. 7.—Circuit of an insulation tester.

and this forms the lowest value of insulation that can
be measured. At the other end of the scale, on the
top range with the 10M£ resistor in circuit, a mini-
mum resistance of 1,000M£2 will be measured and if
the meter has a scale of 100 divisions, the highest
value measurable with the instrument will be to the
order of 100,000,000,00042 ! If the 100 micro-ampere |
movement were used, we would be able to rise to
one million M£. The accuracy of the measurement
would be within 10 per cent. These are figures that
are well within the reach of the average constructor.
If the items being tested are condensers it is best to
start at the lowest range. There is far less chance
of the meter being damaged through overload.

ft is correct to measure insulation resict-
ance but this is not required as often as low
resistance.  The shunt method is employed for this,
i.e., on the 100£2 range a 10,0002, 10-watt resistor
is joined between the H.T. line and the grid. This
gives one volt here so that the meter swings over to
the full scale and stays there. If a resistor is joined
between grid and chassis, a certain amount of current
will be shunted away from the grid resistor. A
10,0001 resistor will shunt away one per cent. and the
needle will drop one per cent. on the scale. A 10012
resistor will take 50 per cent. and the needle will
register half scale; a 19 resistor will shunt away
enough to allow only one per cent. scale deflection.
The constructor will have (o work out the calibration
chart for himself. The highest resistance range that
can be made is governed by the resistors that are
available. The Dubilier types are as hgh as 9MQ
at five per cent. tolerance, whilst the Erie types are
up to 90ML, at —0 to plus 100 per cent. tolerance.
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The Superhet (Continued)

HE remaining H.T. ¢ireuits are tiaed tuned, or
pre-set 0 a particular frequency which s
independent of the carrier frequencey, and.

as alreadv mentioned, is known as the intermediate
frequency.

In the case of an intermediate-fregquency stage in
superhet recciver there is only one (converted) carrier
irequency to be catered for. and the typical tuned
primary, tuned secondary. LF. transformer can be
designed for some particular selectivity characteristic.
Radio Transmission

Up to the present we have dealt chiefly with radio
reception and the functions ol the va rious components
which make up a wircless receiyer. We have been
able by means of simple receivers 1o iliustrate most
of the theoretical points which have becn made.

{

|
!

v

Fig. S\.—The waveforn of an wunodulated carrier
wave.

Tt is now necessary to explain what happens at the

transmitting end, and how radio waves are radiated

into the cther. We must first grasp how a signal

voltage js developed in the receiving acrial by a
broadcast transmission. We have already seen what
happens 1o it as it passes through the receiver.
First let us consider what happens during a pause in
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The
the Fundamenials of Radio.

Twelfth Article of a Series Explaining
This Month the
Quesiion cf Transmission is Considered

By F. J. CAMM

the programme, whilst the microphones  are idle.
The transmitter is still actively radiating, and the
voltage generated in the receiving acriai has the stmple
sine-wave tormn shown in Fig. SI. Thesc oscilfations
are of mnmodidared continuons wave-forny and have
a frequency which represents the carricr frequency of
the transmittay  The amplitude of these osciltations
is the distance of their peaks or nodes above and
below the neutral line, and the distunce between
cach of ihese nodes is the wavelength.  Ditferent
transmissions. as is well known, are allocated difterent
wavelengths, hence the necessity for the variable
tuning condenser in a recciver. Now the wavclength
is ecqual to 300,000 divided by the frequency, the
answer being in metres, and it foliows that correspond-

.....),__»km»{_

7

~ 3 ..

Fig. 52.—The form of the modulated carrier wave.

ing to every carrier frequency there is a particular
wavelength.  Frequency s always referred (0 in
terms of kilocycles per second.

Now, as soon as the transmitter commences. to
radiate a programme the oscillations at the receiver
take on a complicated character. Superimposed
upon them are the sounds picked up by the micro-
phone and this causes a variation of the amplitude

Figs. 53 and 34.

When a stone is thrown into a pond, waves are radiated. whicl eventually reach the shore.
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(see Fig. 52). This variation is continually changing
throughout the broadcast according to the volume
of the sound, and the nature of the instrument or
voice creating it. Fig. 52 is a case of modulated H.F.
oscillations which is comparatively simple. 1t will be
seen that the amplitude variation follows a simple
sine-wave curve and this would be the kind of
modulation produced if the sound controlling the
transmitting microphone was of a single frequency.
The dotted curves in Fig. 52 are known as the modula-
tion envelope. If A in Fig. 52 represents the amplitude
of the carrier oscillation when unmodulated, then the
depth of modulation is given by the ratio B/A.
If the unmodulated voltage amplitude in one of the
receiver circuits is 1 volt, then with 50 per cent.
modulation the amplitude would rise and fall at
modulation frequency between the extreme of 1.5
volts and 0.5 volt, whilst at 100 per cent. modulation
the extremes would be 2 volts and zero. There are
reasons why modulation must not be permitted to
reach such a limit.

Sideband Frequencies

Again referring to Fig. 52, suppose the carrier
frequency is F cycles per second and the modulation
frequency M cycles per second, it must not be
assumed that the modulated oscillations are the
result of these two components which one might at
first suppose. An analysis shows that three
unmodulated components together make up &
resultant of the form shown in the illustration. The
three components are all of high frequency and the
relative frequency values are : F, F+M, and F—M.
Whether we refer to .the oscillation in terms of the
graphical interpretation of Fig. 52, or whether we
substitute the idea of the three unmodulated com-
ponent oscillations, we are really dealing with the
same thing. With modulation -of the' normal broad-
.cast’” kind, there is not just a single modulation

fréquéncy to consider but a range of them.
This means, in effect, that the radiation of a
broadcast transmitter - 'spreads over a band of

frequencies from F+-M to F+m, and from F—M
to F—m, where M is the highest modulation
frequency used and m is the lowest.

The Water Analogy

" When a wave is radiated we can secure an almost
‘exact analogy of what happens by considering the
reffect of a stone dropped into the centre of a pond.
Suppose a piece of wood is floating on the surface
of the pond. When the stone is dropped waves will
spread” out in ever-widening circles from the spot
where it entered until they reach the boundaries of
the pond. You will observe that as the first wave hits
the .piece .of wood. it tilts and rises.above it, the piece
of wood sinks as the wave passes, only to rise again to
regeive the next one, and it continues to rise and fall
until the waves have ceased. The stone can be con-
sidered as the transmitting %tation, the water as the
ethier, the waves as the wireless waves, and the
piece of wood as the receiver (see Figs. 53 and 54).
We have seen above how the waves produced by the
transmitter differ from those on the surface of the
pond. - :

"Wireless waves we have seen, on striking the aerial,
cause an electric current to flow, or oscillaté, upon its
surface. The aerial-is connected to the aerial coil
and aerial condenser, the whole constituting what is
known as the aerial circuit, and it is in this circuit
that the-clectric currents. oscillate or vibrate. -If it is

| PRACTICAL WIRELESS
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tuned correctly it will oscillate in sympathy with
the incoming waves, but if it is out of tune it will not
respond to anything like the same extent. Consider
that something is producing a succession of waves in a
steady procession from lefe to right on the surface
of a pond, and imagine a pendutum to be suspended
above the water ; the first wave is shown approaching
(see Figs. 55, 56 and'57). The next instant the wave
strikes the pendulum and” sends it swinging to the
right. The first wave passes on, and the pendulum
swings back. Immediately it reaches its highest point
at the left a second wave hits it and ‘swings it over to

Fig. 55—The first wave oscillating the pendulum.

Fig. 56.—The pendulum refurning 1o meet the
second wave.

Fig. 57.~Further impetus is given b v the succeeding
wave.

the right again.
and the waves
continuously.

This cycle of operations is repeated
keep the pendulum swinging

Wavelength
This example is similar to the aerial when it is
tuned to the oncoming waves. The swinging of thz
pendulum is dependent upon its being of a suitablc
length so that it swings back at just the right speed
to be in the correct position when it receives the
impact from the succeeding wave. In the case of a
pendulum that was too long it would move slowly,
and possibly be on the return swing (o the jeft when
the second wave reached it. The movement would
then be arrested rather than assisted ; conversely,
if it were a short pendulum, it would be much
quicker in its movements and so get out of step with
the waves.
: (To be continued.)
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' 8.CASAON
FrECTRICAL
TESTING
INSTRUMIANTS

egistaced Toade sen

A dependably accurate instrument for testing
and fault location is indispensable to the
amuteur who builds or services his own set.

{ IiNOR
D.C. Yoltage A.C. Voltage The UNIVERSAL AVOMIN
0—75 millivolts 0—5 volts (as illustrated) is a highly accurate moving-coil instrument,
0—5_ volts 0—25 conveniently compact. tor measuring A.C. and D.C. voltage.
0—25 " 0—100 ¢ current, and also resistanee 1 22 ranues of readings on a
0—l100 ., 0—250 Soineh scale. Total resistance 200,000 ohms.
0—250 , 0—300 ,, Stze : Afins, x Igmso 13ins. Compleze with leads. inter-
0500 Newr weizht @ 18 02s. changeable prods and croco-
Rasistance dite «dips, and insiruction
D.C. Current 0—20,000 ohms Price : £10:10:0 book.
0—2.5 milliamps g—lgg_ooo .
0—S " —500,000 .,
023 @ 0—2 megohms The D.C. AVOMINOR
0--100 0—5 . ) ] o .
0—500 " 0—10 is a 2}-inch mosving coil meter providing 14 ranges of readings
"’ " carrent and resistanee up to 600 volis. 120

GUARANTEE: Theregistered
Trade Mark * Avo' is in itsell a
guarantee of high accuracy and superi-
ority of design and craftsmanship.
Every new AvoMinor is guaranteed by
the Manufacturers against the remote
possibility of defective materials or

of D.C. vohaze.
miltiamps, and 3
100,000 ohms.
Size : dkiny. x 3iins. x 1kins.
Netr weight 0 12 025,

megohms respectively. Tota!l resistance
Complete as above

Price: £5 :5:0

Sale Probristors and Manufacturers :—
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.,, LTD.
Winder House. Douglas Street, London, S.W.. "Phone : VICtoria 3404-9

workmanship.

CONDENSERS

The abbreviated ranges of two
popular types given here are repre-
sentative of the wide variety of T.C.C.
Condensers available.

“YISCONOL CATHODRAY ™ CONDENSERS
Cap. Range: *0005mfd. to | mfd,
Volcage Range: 750 to 25,000 at 60°C.

Dimens. (Overall)

Cap. Max. Wkg.

in oF. at 60 C. Length Dia fieelbios
“0005 25.000 Skin Lfin. CP.57.HOO
<001 6.000 23 in. & CP.55.Q0
001 12,500 3 in. CP.56.VO
-0l 6.000 3 in. CP.56.Q0O
y 7.000 6k in. 2 in. CP.58.Q0O
25 5,000 5% in. 21 in. CP.59.MO

| [

SUPER TROPICAL MINIATURE “ METALMITES "
{in Aluminium Tubes)

Wkg. Yolts D.C.

Capacity Dnmenmonj Type
uf. at71 €. act 100 C. Length Dia. No.
0002 500 350 . Lin 2 in.  CP110S
0005 500 350 fin. ‘2 in,  CPI10S
00| 350 200 ! Sin. 1 "2 in.  CPI{ON
002 350 200 Lin. ] *22in.  CPiIIN
*Q0s 200 120 [T | 22in. CPIIIH
-0l | 350 200 } Zin. | *34in.  CPII3N
THE TELEGRAPH CONDENSER <CO. LTD.

Radio Division : North Acton, London, W.3. Tel: Acorn 006/
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SPOT FREQUENCY

SIGNAL
GENERATOR
35/-

P. & P. 1/6

Supplied in kit form
No calibrating. No metal work.
Just assemble and use.

Fully Screened in Robust Steel Case 4in. x 4in. x 3in
Operates on Standard 1] volt Torch Cell
Six Switched Spot Frequencies, three on Medium and
three on Long Wave Bands
Specially designed to simplify alignment
receiver servicing.
Can be used anywhere, and is practically indestructible

and general

Our Famous Range of Test Gear Kits also include—
Res/Cap. Bridge, 3i/6. Twin Multi-ohmer,

Inductance Bridge, 42/6. I.F. Aligner, 17/6,
Audio Frequency Bridge, 38/6. P, & P., 1/6 each.

Cash with order or C.OD.  Stamp for illustrated leaflets.

RADIO MAIL - patil s

4, RALEIGH STREET,
NOTTINGHAM_

April, 1954

2 YEARS GUARANTEE

with the

BURGOYNE

8 VALVE . Radiogram
Chassis

With a push-pull output
giving 8 watis of undistorted
quality  reproduction  and
using negative feedback, this
fine chussis is supplied for
those connoisseurs wanting
only the best., at a price
within their means !

200-250 v. A.C. 22 GNS.

o i E: |
. et

e 395‘:.

+ 3

CREDIT TERMS : Send only $9/- 10 secure and § maonthly
payments of §9/-, EXPORT : Price £17 I0s. (excluding P.T.).
We specialise in speedy overseus shipmenis.

SPECIFICATION . * [llumin-
ated full vision coloured tuning
scale 1l}in. x 6)in.  * Negative
feedbuck. * 8 valves—6CY, 6F15,
6LD20, 6L1, (2) 6P25, UU7 and
6MI. * Separate bass and treble
controls for cut und lift. * Wave-
bands 16-50 ; 190-550; 1,000-
2,000 metres. * Magic eye | * Size 9}in. high x 13in. wide,
tuning indicator and precision | §in. deep—chassis height 2%in.
M 0 s E. & G. MAIL GRDER SUPPLY CO. The Radio Centre
wWelFe 33, Tottenham Court Road, London, W.I MUS 65667

HIRE PURCHASE : £7 |45
deposit. 12 monthly payments
of 29/-. Carr. and phg. 7,6,

flywheel 'tuning. *8  wails
push-pull output.

* Special mains  transformer
with smoothing circuit reduces
hum to minimum. *Clear long-
distance reception. * Speech
coil impedance 3 or 15 ohms.
* Extension speaker sockelts.

RADIO BARGAINS—

CONDENSERS
Oil Filled .01 5000 v., 2,0,

:5. 400 v.. 8d., 5/- per doz, .Cl. .1.
5/- per doz. Twin-gang. .0005 stan-
0003, .0005, Reaction Type. 3/10

02, .05, 6dl. each,

.001, .002, .003, .
dard size, 7/6. .0001, .0002,
T.R.F.

.R.F. Colls, M.W./L.W. with reaction, 7/6 per pair. Denco
Midges 1.F.’s, 465 K/cs., 12/- pair.
SIFEAKER TRANSFORMERS
Standard Pentode, 4/6. Midget Mains, 4/-, Battery. 39,
Personal Portable Type (for 354, DL92, I1S4), 5/-. Elstone MR7 for
6V6 in p/pull to 3 ohm Speaker, 18/9.
High Impedance Headphones (4,000 ohms), 12/8. Terminal

Panels (Marked P.U.. L.S. or A.E.), 6d. each.
Panel. 1/2.
VALVE CANS

B7G or BSA Moulded Holder with Can. 16. Int. Octal. 16.
Mains Droppers. .1a. .2a, or .3a, §/- each. Linccord, 3-way. .I5a,
.28, (10042 per ft.), .3a (60{2 per ft.). 7d. per foot. Metal Rectifiers,
5m a, 12 v., C.T.. 1/- each, 10/- per doz.
VALVES

Triode. 5/-, Screen Grid, 5-. OP P
6US5 (Octal based Magic Eve 6.3 v.), 7/-,
7/6. KTZ4l (4 v. mains. 7 pin H.F. Pentode), 5/-.
Rectificr). 8/8. All Perfect.
MIDGET SWITCHES

3 p. 4-way. 4p. 3-wav. 2 p. 6-way, 1 p. 12-way, 3/6 each. 2 p. 2-way,
2 p. 3-way, 2/6 each. All New.

Vol. Controls, less 3.W., 2/6, With S.W., 4/- (spindies tong).
BOOKS

Electronic Radio Gadgets, 3/6. Radio Servicing Instruments.
4'6. TV Fault Finding, §/-. Brimar Valve Manual. 5/-. Radio
Constructor, 1/8 fmonthly). Soundmaster Tape Recorder, 8 6
(Full Instructions). TV Faults (with Commercial Circuits), 5 -.
CHARGING TRANSFORMER

2v..6v. orl12 t 2 a. 19/6. 60m a. Fully Shrouded Midget
Mains Trans., 250-0-250 v, 6.3 v.. and 5 v (New Boxed), 21 -. ew
Henley Instrument Soldering Iron, 18/9. Adcola, 25/8. Detach-
able Bit Tybe. 33/6, and of course we sell Denco, Osmor, Wearite,
T.C.C.. Hunts, Colvern, etc. etc.

S.A.E. for List or Quote.

Post—3«. up to 5/- ; 1’- up to £1 ; 16 up to £2 ;

free. C.0.D. (Orders over £1).

RADIO SERVICING CO.

82, SOUTH EALING ROAD, LONDON, W.5

Phone : EALing 5737. Nert to South Ealing Tube Station, 65 Bus.
Open 6 o'clock, 1 o'clock Wed.

Mains Tappins

en.. 8/- (All 2 v. Batt.),
8BW6 (6V6 in miniature),
VU39 (4 v, 4 pin

over £2 post

SOUND MASTER SERVICE

The Sound Master is an entirely new Portable Tape Recorder
which has been produced especially for the Home Constructor
by the designer of the famous View Master Televisor.

Full constructional details are now available.
INSTRUCTION ENVELOPE,
6/6d. post free.
WRITE NOW for our fully detailed price list.
We carry full stocks of all items needed for the Sound Master
and can offer a
RETURN OF POST SERVICE,
FULL HIRE PURCHASE FACILITIES AVAILABLE
on complete or part kits.

WATTS RADIO

(Weybridge), LTD.
8, BAKER STREET, WEYBRIDGE, SURREY

SPARKS® DATA SHEETS
Constructional Sheets of Guaranteed and Tested Radio Designs.
IF YOU WANT A REALLY EFFICIENT PORTABLE
It will pay You to send for the Full Constructional Details of

HE “ECLIPSE”

-Dry Battery Superhet Portable.

A ', Tested & Guaranteed Design
ol the Per=onal Portable Type. Neat, Compact and Efficient.

COMPLETELY SELF-CONTAINED,
FULL SIZE EASY TO FOLLOW BLACK AND WHITE DATA SHEET
showing all details and simple point-to-point wiring,
POST 3/~ FREE

COMPLETE WITH FULLY DETAILED DESCRIPTIVE MATTER,

Plus Theoretical Circuit and Component List.
The Circuit covers Medium- and Long-waves, and as it ncorporates
the Latest tvpe of Valves 1S most economical on batteries thus
reducing upkeep costs.
The above is n addition to the

30 GUARANTEED DESICNS
already avajlable. Have you had a copy of my Latest Lijst ?
Ifnot a $.A.E, or a 2:d. stamp will bring one by return.
COMPCNENTS AND DRILLED CHASSIS SUPPLIED.

L. ORMOND SPARKS (P), $MiJNGl Sherer,

SWANAGE, DORSEY,
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HOW TO ADD THIS USEFUL DEVICE TO YOUR RECEIVER

DEVICE which enables u broadeast recciver 10
be accurately tuned is a very useful and neces-
sary item : it is difficult 1o judge exactly by ear

alone when the receiver is accurately tuned, and it is
not until, perhaps, a passage of music of the " side-
band splash > from an adjacent station is heard. that
attention is drawn to the matter.

When aligning a recciver some indication that
peaking is taking place is essential and here again the
magic eye is found very useful.

There is available on the ex-Government market a
number of these valves : they are known generally as
the 6US5G or the Y63. They are the standard ™ magic
eve " type, and the end ol the tube gives a green glow
when connected in the circuit. The tube is mounted
end on so that the wlow can be seen when tuning in.

HI+ Rl

Earth (se= text)

Common
heaters

Fig. | .—The required circuit.

A sharp shadow is seen and this varies in width when
the tuning is varied, the shadow rcaching its smallest
dimensions when the sel is accurately tuned.

It is not a diflicult matter to equip an existing
Lroadeast receiver with the device. or 1o adapt it to a
home-constructed set.

The Circuit

In Fig. 1 is given the required circuit, together with
Lhe values of the components required. A stundard
octal valveholder is used and the components can be
mounted across the tags on the holder.

The cathode is taken cither to earth or the low
rotential side of the diode load resistor in the receiver
while the grid (pin 5 is taken to the high potential end
of the load resistor.

The anode which provides the ™ glow ™
taken directly to the H.T. positive rail.

In Fig. 2 will be seen a portion of an actual detector
stage in a broadcast receiver. R 7 is the diode load
resistor and the 2.2 megohm resistor connectled to pin

eftect s

PRACTICAL WIRELESS
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I

By B. L. Morley

5 of the magic eye is connected to this resistor at = A.”
The cathode of the magic eye is connected to " B ™ or
carth.

Now. as the required station is tuned in the voltage
produced across R ™ by the signal will increase,
becoming a maximum when the station is right on
tune. The vollage is fed across the grid and cathode
ol the magic eye. and so the current through the magic
eye will increase 1o a maximum when the station is
right on tune. The anode of the triode section in the
magic eye is connected to the grid of the control
portion and so maximum current will flow to the
control anode. The increased current causes the
green glow on the control " anode ™ to become a
maximum, hence the shadow line is at a minimum and
an accurate visual indication is given that the station
is on tunc.

The circuit given is one of the simplest for adapta-
tion purposes. The 10 megohm resistor forms the
grid leak for the magic eye while the 2.2 megohm
resistor ensures that the loading on the detector stage
of the broadcast receiver is neglible.

Some audio impulses find their way to the magic eye
and are inclined to causc the shadow to vary in
sympathy with the music or speech.  To oflset this the
0.01 ;F condenser is fitted 10 decouple the grid.

The magic eye takes a current of about 4 mA in the
anode circud, and 0.3A at 6.3 volis for the heatcr.
This small current can be safely added to the receiver
without overloading it. .

There should be no difficully in locating the H.T.
common in the receiver for connection of pin 5.

Should the receiver be of the A.C/D.C. type then
the heater chain can be broken for the insertion of the
magic eye heater, provided the normal current
through the heater chain is 0.3A.

There should be no difficulty in tracing the diode
load resistor if the connections to the tast 1.F. coil are

o
b

(Last 1E in
broadgcast
recefver

Fig. 2.—A portion of an actual detector stage in a
broadcast receiver.
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carefully followed. Note that the actual connection

of the cathode circuit of the magic eye wilt depend..

upon the circuit of the receiver. Where the diode
load is inserted in the cathode circuit it will be found
that better results are obtained by making the con-
nections as shown in Fig. 2, i.e., grid of magic eye to
“ A" and cathode of magic eye to * B.”

In cases where the cathode of the detector valve is

,/T | o-Bracket 4

i Erard

e T T e
er

Valveholdl

OB~——Borts

r~—=B8racket 8"

%

%
Magic Meta
Eye* back
valve plate

s S
J —
k):/ A 7 W T H#T A

Glass—"

Fig. 3.—Details of the mounting of the magic eye
wning indicator,

connected directly to earth then the cathode of the
magIc cye must aiso go direct to earth.

Mounting

The position for mounting the magic eye will
depend largely upon thé layout of the receiver.

In order to assist the constructor some datails of
an actual case follow. .

The receiver had a glass escutcheon engraved with
station names, etc. A convenient point at the top of
the glass was vacant and so the paint on the reverse
side of the glass was scraped away to form a clear
circle of glass of the same diameter as the end of ths
magic eye.

Behind the glass was mounted a metal back plate
and this was drilled so that the end of the magic eye

could protrude through it (sez Fig 3). A short
length of metal was then formed into the shape in
Fig. 3(¢), and another small bracket (b) was

made to hold the valveholder. The slot in (B) was }
inch wide and was made so that the valveholder could
be sfid backwards and forwards and thus cnable the
magic eye 10 be fitted in the best position.

The whole assembly was mounted as shown in
the illustration.

Once the mechanical details of mounting have been
settled there should be no difficulty over the electrical
side, and once in operation you may wonder however
you possibly managed without it before !

Premiums for Technical Writino

THE Radio Industry Council announces the award

of premiums of 25 guineas each for articles
published in the public technical press during 1953
as follows :

*“ Spectrum Equalization,” by G. G. Gourriet,
AM.LEE. (Wireless Engineer, May, 1953,

* Triode Transformation Groups,” by A. W.
Keen, M.LR.E., AM.LE.E. (Wireless Engineer,
October, 1953.) -

A Cylindrical Magnetron Tonisation Gauge,”
by A. H. Beck, B.Sc. (Eng.), AM.LEE., and
A. D. Brisbane. (Vacuum, April, 1952—published
April, 1953)

*The Scanning Electron Microscope and the
Electron-optical  Examination of Surfaces,” by
D. McMullan, M.A., Ph.D. (Electronic Engineering,
February, 1953.)

" A Linear Sweep Cathode-ray Polarograph,”
by H. M. Davis, B.Sc., A.R.1.C.. and Miss J. E.
Seaborn, B.Sc. (Electronic Engineering, August,
1953.)

** Selective Calling for Radio-telephone
Systems,” by I. R. Pollard, M.A., A.M.LLE.E.,
M.L.R.E. (Electronic Engineering, December, 1953.)
The presentation of the awards will take place at a

luncheon to be held by the Pubtic Relations Committes
of the Radio Industry Council on Thursday, March
1th, at a time and place to be announced later.

Objects

The Radio Industry Council’s premiums for
technical writing were first awarded in respect of
articles published during 1952. The council's object
is to encourage the writing and publication of articles
reporting technical progress and development of

)

radio, television and elecironics in Great Britain,
and the awards are made by a panel of Judges for
articles which, in their opinion, deserve to be com-
mended by the industry. Any writer is eligible who is
not paid a salary wholly for writing and not earning
25 per cent. of his income from fees from articles or
from book royalties. Where an article is by two or
more authors each must be eligible under these terms,
and the award of 25 guineas js made jointly. The
awards are made for articles published at home
and abroad in papers or periodicals which can be
bought by the public on the bookstails or by
subscription.

The judges at present forming the panel are :

Professor Willis Jackson, D.Sc., D.Phil., M.1.LE.E.,
F.Inst.P., Research Dept., Metropolitan-Vickers
Electrical Co., Ltd., Manchester.

Mr. P. D. Canning, Chairman of the Technical
Directive Board of the R.I1.C.

Mr. Wo M. York. F.ILA.M.A., Chairman ol the
Public Reiations Committee of the R.I.C.

Mr. C. E. Strong, a member of the Technical
Training Commitiee of the R.I.C.

Vice-Admiral J. W. S, Dorling, C.B., M.LEE,
Direcjor, R.1.C.

AN IMPORTANT DATE—APRIL 8th!

On that day the first issue of our new monthly journal

“PRACTICAL MOTORIST &
MOTOR CYCLIST?”

will be published, price |/-,
ORDER YOUR COPY NOW!
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World Tape Pals
N association ncw to me is World Tupe Pals,
A which has its origin and headquarters in the
United States. although its members are spread
over the world, The object is the exchange of recorded
tapes on any subject. [t is an entirely independent
organisation, and members pledge themselves not 10

raise internationally controversial issues.  There is
no membership fee outside the United States, and no
vules apart from those of common courtesy. When |
received details of this Association I naturally wrote
for further particulars. 1 was anxious to know whether
it has associations with any political organisation,
such as those | have criticised in the past, which are
secretly allied to the political parties of foreign
powers. | am always naturally suspicigus of world-
wide organisations claiming world-widc membership
but which are run, so to speak. from the corner of the
kitchen table, without headquarters, and with a sort
of proprietary secretary.

My inquiries elicited the fact that World Tape
Pals is not associaled with any political organisaiion
whatever. The total membership to date is about
70 to 80, inctuding 15 in England ; there are at
present no members in Scotland or lreland. The way
the scheme works is quite simple.  After completing
the necessary application form (giving particulars ot
the tape recorder in use and hobbies and inlerests
of the applicant) and being recorded as a member,
a membership roster is sent which gives full names
and addresses of all members. together with brief
details of their occupations and interests.  From
then on it is entirely up to the member to contact
any other recordists he chooses. He makes a record-
ing calculated to be of intercst to his ™ victim 7 and
posts it off, at the same time sending a brief note
by post notifying his opposite number that the tipe
is on the way. The recipient of a tape follows the
same procedure, except of course that if he does not
intend to reply immediately he should acknowledge
receipt of the lape as a malter of courtesy. There
is absotutely no control by the organisation over the
number of tapes sent by any member—he cuan send
as few or as many as he likes. In actual facl. the only
function of World Tape Pals is to make the intro-
ductions and leave it at that, except that a News
Sheet is sent to all members periodically. The only
expense to members is the cost of tape and postagz.

For further details readers should write (o
World Tape Pals, 14, Hill Top Road, Northficld,
Birmingham. 31.

ML.O.T. Licence Regulations

MR. CHARLES FRANCIS, of Wroxham, does
not like myv criticism of the M.O.T. licence

regulations. He thinks | am trying to exploit a mare's

nest, and that what 1 am trying to say in eftect is :

* If the chap who uses a radio set in his car without

PRACTICAL WIRELESS 215

a licenee can get away with it, who ts the M.O.T. to
tuke on the job of helping the P.M.G. to catch him ? -

| saict nothing to suggest that I was in favour of
motorists avoiding taking out licences for car radios.
What 1 did imply was that we should be particularly
carelul not to become a police state where each
department or each citizen acts as a snooper lor the
next.

He states the obvious when he says that critics are
in a privileged position. Of course they are, otherwise
they would not be critics. Where people disagree, as
they are entitled to do, | do not hesitate to accord
them right of reply. No one can be expected 1o agree
with every view printed in this or any other periodical
or newspaper. The dish is served, but you pass the
course you do not like.

e goes on to say that he thinks I am deliberately
controversial. Of course | am, and [ shall go on being
so. I 1 merely staled the obvious, hinting at a fault
and hesitating dislike, being willing to wound and
yel afraid to strike, there would be no need for my
contribution at alt. 1 should merely be expressing
views with which everyone agreed and therefore
views which need not be expressed.

Radio Show Comes of Age

THE Radio Show which takes place this year at

Earls Court from August 24th (pre-view day)
to Scptember 4th will be the 21st, and so the Radio
Show comes of age. The first Radio Show was; ol
course, held more than 21 years ago owing to the
intervening war years when exhibitions were nol held.
There will be many new features, including an arena
with seats for about 800 in which will be given
demonstrations of the O.B. units of the BBC. This
will be supplementary to the usual TV studio which
this year will seat about 400. There will also be
facilities for demonstrating TV sets suitable for
alternative programmes.

Servicing *“ Rackets
THE trade has done a great deal during the last
five years to clean up the service racket, but
the cancer has not been completely eradicated. |
had a letter the other day from a reader who has
himself become a service agent in his district in order
to clean it up. His previous employer had no scruples
about swindling his customers, and my reader quotes
a case in which a charge of £4 was made * for
replacement valves and condensers ” when the only
defect was a broken wire. When he remonstrated
with the employer he was told that that was the
general practice! On another occasion a set was
™ robbed ** of certain components required to repair
another set, and the circuit altered accordingly.

I do not believe that this is general practice. There
are black sheep in ali trades, and when 1 recetve
letters of this sort 1 only have the reader’s word and
have not the advantage of hearing the other side.
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Top Lift Inductor

HOW TO MAKE A USEFUL ACCESSORY FOR TAPE RECORDERS AND

OTHER EQUIPMENT

OST circuits for tape recorder amplifiers
include, in one of the earlier stages, a *' top
lift inductor.” To obtain an even response

at all frequencies great amplification of the lower
and higher frequencies is needed. Usually several
compensating devices are employed in both recording
and reproducing circuits. One of the most common
of these is shown in Fig. 1. A resistance, condenser
and inductance are connected in series between the
line carrying the signal (usually between the first and
second amplifiers) and earth. The values of R1 and
Cl are chosen to allow
frequencies above a given
value to pass through them,
thereby providing ' bass

Vi %
To grig ™ .........:.. e e S g e et e e renne

+ —> of Ve
R/ Fig. -1—0une circuit of a
{or vy .

tone compensating network:,

c/

—eratre re e hee

(]
W

2]
N

boost.” By itself this ar-
rangement would, however,
diminish still further the
already weakened signals
at the upper end of the frequency range. The inductor,
L, and capacitor, C2, are therefore inserted. They
form a tuned circuit, and the values are so chosen
that it will resonate at a frequency near the upper
limit of the range the tape and head are capable of
reproducing. The tuned circuit will still allow the
middle frequencies to pass, while preventing loss of
the upper frequencies. The whole arrangement will,
therefore, diminish the amplification of the middle
frequencies only, or, to put it another way, will
provide ** bass and top lift.”

Although special inductances are made for this
purpose most amateurs will wish to make their own,
or to adapt some item in the spares box for the pur-
pose.  When building my own tape recorder 1 tried
out a large number of old transformers, chokes and
odd coils without success.  Either the inductance
was nowhere near that required, or the component
was so bulky that hum pickup, one of the main
dangers in an amplifier of this kind, became notice-
able.  Finally 1 tried a pair of high-impedance
headphone bobbins, and constructed the inductor
described. 1t has the advantage of being only one lin.
square, saving space and eliminating hum pickup from
this source, and of being infinitely variable.

= R2
= for VR2)

Headphone Bobbins

The bobbins used were of 2,000 each, though
lower or higher values could be used by altering
the value of C2. They are mounted side by side in a
box, about lin. in height, breadth and width cut from
a piece of tin plate and soldered together, as shown

By A. C. R Skynner

in the diagram. The simplest way to do this is to
bind them together with a piece of cellulose tape.
The piece of soft iron shown below the bobbins in
the diagram is a strip of transformer lamination, |t
can be of any size provided it covers the holes in the
bottom of each bobbin. and so makes a complete
soft iron ring when the U-piece is lowered fully. It
is applied 10 the bottom of the bobbins before they
are inserted in the box and fixed in place with another
piece of cellulose tape. The bobbins are now placed
in the box, and a little melted candle-wax can be
poured round the edge to hold them in place.

The bobbins will be mounted in the correct position,
and connected correctly, if they are set up in the same
way as they were found in the headphone, with the
same connections. If there is any doubt they can be
connected in series with a flash-lamp battery (with the
wires joined in any way) and both slid over a straight
piece of Jamination. ~ A needle suspended from a
piece of cotton and held close to the Jamination will
move when the circuit is made and broken if the
bobbins are magnetically orientated in the s$ame
direction. If the needle does not move, either reverse
the position of one bobbin or reverse its connections.
When the bobbins are correctly positioned in this way
insert them in the box with the two ends which were
touching at the bottom of the box.

The U-piece js cut from another lamination. The
size is not at all critical, but it should be a little
narrower than the width of the holes in the bobbins
so that it will slide easily, and long enough to allow
the ends 10 touch the strip of lamination mounted
under the bobbins. A hoie is drilled centrally, before
bending, to take a long 6 B.A. bolt or piece of
screwed rod, which js fastened to the U-piece as
shown.

6BA screwed rog——. ’ _6BA terminal

—LVT
; T ——
o |
Spring -II — Soft iron
= I lamination
=
Candle wex . - — Tinplate
J box
=)
Headphone€ \ Sort iron
bobbins /amination

Fig. 2—Derails of construction of the inductor.

Mounting

The bolt or screwed rod passes through a hole
drilled centrally in the id, with a light spring between
the U-piece and lid. The U-piece is then raised or
lowered by twisting a 6 B.A. terminal outside the
lid.  This arrangement is particularly convenient,
since with the terminal fully unscrewed the U-piece
can be rapidly lifted in and out of the bobbins, and
the effect on reproduction at different positions
immediately compared. Constructors may mount the
component according to théir own tastes.
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A REVIEW OF STRAIGHT AND SUPERHET CIRCUIT DETAILS, AND A LOOK

INTO THE FUTURE

now for about twenty years as the standard

receiving circuit. 1t had had a short spell
of popularity a lew years before, but the tuned-radio-
frequency (T.R.F.) receiver made a short comeback.
The T.R.F. receiver was in its day a quite efhicient
job. There were many ditferent  circuits  used
(although all basically the same) and some even
incorporated two scparate reaction circuits. Some
were rather difficult to tune, and neuarly all were very
eritical on reaction setting. Owing to the fact- that
the valves used at that period were not extri eflicient
and the * Q™ factor of most tuning coils was low,
the overall gain of the T.R.F. was not high. On
the other hand very good signals with little noise
were receivable, and in the best jobs could compare
more than favourably with any superheterodyne.
Owing to the lack of technique that we have at the
preseni day radio-frequency stages had to be confined
1o onc stage only. as more than one stuge rendered
the set very unstable.

Now compate the superheterodyne, with or without
an R.F.stage. ltis ina normal receiver, perfectly
stable over all wavebands, has high overall gain,
and controlled reaction 1S unnecessarys but owing
{o the manner of working of a superhet it sutfers in
nearly all cases with a poor signal-to-noise ratio.
tn mos! cases this is due to the frequency-changer
circuit and valve. and even a separale oscillator valve
and mixer valve does not improve the signal-noisc
ratio very much.

In brief, we have now the good and bad points
of both tvpes of receiver, so we will now proceed to
try to tind a method by which we can incorporate
the good points of both and climinate the bad.

' l VHE superheterodyne receiver has been with us

Compromises

Since television, it has been found possible to
have two, threc or even four R.F. stages ina T.R.F.
job, without instability and with a reasonable gain
1o cach slage, using the present day valves, but the
point must be noted that this is on a set frequency.

I do not consider it impossible to design a cir-
cuit in these circumstances which is variable tuned
and still maintain stability.  Then, with a good
detector stage. plus cfticient A.V.C. and distortionlcss
output stage, «a set could be designed having the
necessary overall gain without a poor signal-noise
ratio. There are a few snags to be overcome @ one
is that the gain in & T.R.F. varies from minimuim
gang condenser setting (0 maximum gang condenser
setting ; also, T.R.E.s arc liable to unstable potnts
at various settings.  These, however, could be ironed
oul on research. 1do not consider that more than two
R.F. stages are necessary for the ordinary domestic
receiver, and it would be better if one stage could be
cut out for lacal reception.  Special attention would
have to be given Lo c¢oils 10 ensute high “ Q™ with
the maximum amount of selectivity. This latter is
important, as this circuit would have fewer tuned
circuits than a superheterodyne. As fewer components
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would be required this type ol sct should be much
cheaper than the present-day superhet.

You may think that this is retrogression. Well,
that may be, but 1 propose 1o retrogress still further
in an endeavour to find something simpler but cqually
and perhaps more efticient than the superhet.

The Super Regen.

The super regencrative sel had a vogue for a time
a few years back. Now this circuit was simple, but
had a marvellous gain. Tt had one great fault, that
it was only controllable in skilied hands, otherwise
it burst into violent oscillation. Now I consider
that this " Armstrong =~ circuit 1s worthy of further
research. as if it could be made automatically con-
trollable a cheap. cfficient and ver high gain set
would be the resuit.

Whether {requency modulation, if and when it
became commonly availuble in this country, would
result in new circuits is doubtiul.  The United States
have used F.M. for a lew years now, but alt thewr
veceivers are superhcterodynes except, of course
for the discriminalor circuits.  As there is only one
F.M. experimental station in this country oppor-
tunitics of trying out arc very poor. Nevertheless.
an opportunily docs exist here for a completely new
circutt.

Velocity modulation (a method by which the
clectron stream velocity is increased in bunches
ai a modulating frequency) is at present only at the
rescarch stage.  Here agam is a likely idea to cmploy
new Circuits.

The transitron, however, may be the final answer
to this question. This, no doubt, is a great advance
and 1 do not think it possible that the transitron
will be merely a subslitute for a valve. Although
some of its characteristics are similar to a valve
there wre other types which difter considerably.
This. | think, will be bound to lead 10 new methods,
new circuits and new conceptions of radio reception.
Although the R.C.A. laboratories have made quite
a number of sets using only transitrons and no valves,
they have been using, up till my last information, only
standard circuits.  This. however, does not rule out
Lhe idea that the transitron will be the cause of a
complete change.

Well, readers, there are probably many more
ideas about this subject that this article may bring
to your minds. Science musl not remain still @ it
must progress. The superhet has now reigned for
about 20 vears.  Surely it is time we moved forward
again !

___INTERESTED IN CAR RADIO 72—

Read the Special Section on the subject in:

THE PRACTICAL MOTORIST'S ENCYCLOPEDIA
8y F. |. CAMM
17/6, or 18/~ by post. from: GEORGE

NEWNES, LTD,,
Tower House, Southampton Street, C.2.

London,
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An Economy. Quality Amplifier

HINTS ON THE USE OF PICK-UPS AND SOME WIRING MOCDIFICATIONS

NE or two readers have asked for details of the
type of correction which is provided in the

design of this particular amplifier, The L.P, .
correction will suit any type of micorrected pick-up
crystal, balanced armature or moving-coil.  The only
proviso (see first paragraph on page 101 of the
February issue) is that for full amplifier output the
pick-up must have an output on average recordings
of more than .06 volts RMS, and if more than .5
volt must be suitably attenuated to below that

figure. If the pick-up is already corrected for
L.P. (s€e’the maker’s literature), then it is permissible
to omit C10, R14, C1, S2 and S3 from Fig. 3 of the
February issue, or leave them in against future
requirements and use the 78 switch position for both

7R and L.P.
S5—Pin
Power Output Paxolin
Socket PR strip
' £

Earth Bus-bar

Wiring Corrections

The author regrets that two or three slips occurred
in the wiring diagrams Figs. 10 and 11, and to avoid
any difficulty corrected copies of these are reproduced
below, In the case of Fig. 11 which was one side
of the tone-contro! pre-amplifier the * earth bus-bar
was shown connected to a tag in contact with the
chassis.  As mentioned in the text, however, this
bus-bar must not be in contact with the chassis and
the extension of the connection should therefore be
omitted. In the case of the other view, Fig. 10,
the position of C3 has been changed to conform
with the theoretical circuit. The valveholder for
the 6SL7 is spaced from the bottom of the chassis
by I}in., and this is done by using 1%in. 4B.A. bolis
and nuts. .

Mix Radro

Mic. Grem.

/4a%
b S5

L
e

=

l

7o C8
and R8

7o C7
end R9

" Tocr3
and C9_

=
S|

Top of /

chassis

7o 70 earth
Hegter  pus-bar
pins ;

To HT+ pin on
power socket

power
socket

Twisted | (R |R

pair

7o earth 6SL7 70.esrth
bus-bar screening can bus—bar
A
- H

7l /6
70 S§
Q:’Y
|
7o +ve end
ofkl/P4 - ’

[

1

N M_#mmv"

Bottom of chassis™\

Revised diagrams for the rone-control pre-amplifier chassis.
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R.S.C. 25 WATT QUALITY
AMPLIFIER 9GNS.

we firmly believe our AIl * Push-Pull "
Quality Amplifier to be by far the bhest
value in amplifiers offered to-day. The
volume of its hizh fidelity reproduction is
completely controllable. from the sound
of a quiet intimate conversation to the
{ull. gloripus volume of a great orchestra.
1ts sensitivity is so high that in areas of
fair siznal strengtn it can be operated
straiglit from & crystal receiver. Entirely
suitable for standard or long playing
records in small homes or in large audi-
toriums. For electronic organ or guitar
or for garden parties or dance hands.
‘The kit 1 complete to the last detail, and
inctudes easy to [ollow point-to-peint
wiring diazrams.

Outputs for 3 or 15 ohm speakers.

Twin volume controls with twin input
sackets allow SIMULTANEOUS INPUTS
tor BOTH MICROPHONE and GRAM. or
TAPE and RADIO. SEPARATE BASS and
TREBLE CONTROLS, giving both LIFT
and CU'T. FOUR NEGATIVE FEEDBACK

LOOPS with 15 db in the main loop from
outbut transformer to voltage amplifier.
Frequency response +3 db. 50-20,000 ¢.p.<.
HUM and DISTORTION LESS THAN 0.5

per cent, measured at 10 watts. comparing
{favourably with most highest priced
amplifiers. Six B.V.2. valves. Marcont/
Osram KT series output valves. A.C.only.
000.230-2) v. 50 ¢ cs. inpat, 420 v. H.T.
LINE. Paper reservoir condenser. Com-
pact cha; Matched components.
14 -10 - & Available in kit form at the
amazingly low price ot gans. Pluscarriage’
5/-. Or ready for use 50 - extra.

R.S.C. 8-10 WATT * PUSH-PULL”
HIGH-FIDELITY AMPLIFIER A3.

Complete with integral Pre-amp. Tone
control stage as All amplifier), usins
negative teedback, giving humprooi

individual ba<z and_treble 1ilt and cut
tone control. Sin Newative Fecdback
Loop-. Compietelv negligible hum and
distnrtion. Frequency response +3 db.
30-20.000 ¢.p.s. Two independently con-
trolled in Six B.V.A. valves. A.C.
mains 200-230-250 v. nput only. Outputs
for 3 or 15 ohm speakers. Kit of parts
complete in every cetail £7/19'8, ptus
5,- carriage, or ready lor use. 45:- extra.

1Y SET CONVERTER KIT,
ts for converting any tvpe of
Ratterv receiver to All Mains. A.C.
27)-250 v. 50 c'cs.  Kit will supply fully
smoothed H.T. of 120 v 80 v or 60 v at up to
40 mA, and tully smoothed L.T. of 2 v at
0.4 to 1 . Price. complete with circuit.
wiring diagrams and 1nstructions, only
43/8. Or ready to use, 7/9 extra.

NA 2T BATTERY SUPER-
s KI A complete set of parts
for construction ol a CUnit (housed in
Metal Case) to replace Batteries where
A.C. Mains supply is available. Input
200-250 v 52 c/s. Outputs 90 v 10 mA and
1.4 v 250 mA, fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 35/9. Oc readv for use, 42/8. Size
of unit. 5} x4 x 1t ins

LT JLIMINATOR AND TRICKI
CHARGER KIT. Input 200-230 v A.
Output 120 v 40 mA, iully smoothed, and
rectified supply to charge 2 v acc, Price
with steel case and cireuit. 296, Or
readv for use, 7.9 extra.

BATTERY CHARGER KITS

f"or mains 200-250 v 50 ¢:s.

To charge 6 v acc. at 2a. 25'6.

To charggt or 12 v ace. 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, luseholders and steel casc.
Any tybe assembled and tested. 6’ extra.

EX-GOVT VALVES (NEW)

Each | Each | _ Each

1T4 9 | 6SKTMet T 9|2524G 976
15 2 ?3%“"‘971? BLEGT 9 A
S 9 GQIG 2574CT 10 6
351 9 6SNIGT 1L 9 | i3L6GT o
2Y3c 9 6V6G B9 |Uysl 81l
504G 106 |GV6GT 89 |ppas 411
521G 96 |6X5GT 89 | ooy

EALS 9 o~ 9111 EBS 89
GFGG 79 | 807 §11|EFoL 99
GAMSG g 1 ID2 2 11| MUt 96
6J5G  5/11'12A6 78 | MS Pen
6J7G 6 ' 12KIGT 10 6 | SP1 9.
GRTG ‘11 1 12Q7GT 10 8 | £P61 g
gusc 11911502 B9 | VUIN 1

LLECTROLYTICS (Current production.
Aot ex-Govtd.

Tubular ‘Lypes 160F 450 v 2

8nF 350 v 19 241F 350 v 11
B1F 430 v 111 26T 850 v 211
B1F 500 v 29 B2mid 430 v 4
164¢F 350 v 23 32/F 500 v 1
16 HEF 450 v 2'9 404F 450 v 411
210 350 v 36 64/1F 450 v 7
321F 350 v 36 8-8/1F 350 v i
BNHE 25 v 13 | 8-8nF 430 v ;
S0nF 12 v 1'3 -1 450 v i
S0HF 50 v 23 8-16/1F 450 v

15-320F 350 v '
32-3204F 330 v
32-321F 4C v 511
F1ER KT, Al

Only 14 gns,

Can Types
B8 450 v 23
§nEF 500 v 211
WILLIAMSON AMDPL
parts to Author’s spec.

Terms CAW.0Q. or (0D,

1
16-164F 450 v 1
1

pom. List

RADIO SUP

NO C.0.D, under
1 i

A PUSH-PULL, 8-4 watt 1ITGI-GAEN
AMPLIFIER FOR £312 6. For mains
input 200-259 v 50 c/=.  Complete kit of
parts including circuit. point toipoint
wiring diagram, and instructions. Ampli-
fier can be used with any type of Feedar
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. (We can supply a suitable 10in.
unit by Rola at 29'8,) The amplifier can
be supplied ready for use for 25 - extra.
Carr. 2'6. Full descriptive leaflet, ¥d.

BRAND Vv COLLARO 3 SPELED
AUTOM/ ¢ RECORD CIHLANGERS,
Type RC3521, complete with P.U. (2
plug-in crystal heads). Mains input 200-
950 v. Limited number at obly £9.15.0.

COLL.. D RECORD
PELAYLR UNITS, Type AC514, with Crys-
tal Pick-up. Mains Input 200-250 v A.C.
Brand New. Only £3.19.8, plus carr 5'-

PO SPEAKERS, Al 23 ohms, 63in.
Goodmans, 16/9, 8in. Plessey, 15°9. 10in
Plessey. 18/6. 10in. R.A.. 2! 10in. Rola
with trans.. 316, 12in. Truvox, 49 8.

ARO SINGLI SP

EXCGOVT  SMOOTIHING CHOKES,
250 mA 10 HIf0ohms ... 17
250 mA 20 H 230 ohms, trop. ...

200 mA 20 H 300 obm-, troo, ...
150 mA 6-10 H 159 ohms tropicalise
100 mA 7-10 H 100 ohms o B
100 mA 5 H 100 ohms, tropicalised ... 3
60mb5-10H oo B4
COAXILAL CAR 75 ohms. 4 in.. B/l
yard. Twin Screened Feeder, 9d. vard.

CHASSIS, 16 =w.g. Undrilled Aiu
minium Receiver Type 6 X 3 x 1}in., 26
71 x 47 x 2in.. 38 i0 x5{ x Zin.,
11 x 6 x 2%in., 43¢ x 8 x 2iin., b/
15 x 8 x 2tin.. 76 20 x 8 x 2}in., B/1
mplifier tvpe (4 sided). 12 x 8 x 2}in..
: 16 x 8 x 2¢in.. 1011 ; 14 x 10 x 3io..
120 x 8 x2lin. 13 6.
SILVER MICA CONDENSERS, §, 10,
20, . 20, 35. 40, 50. 100, 120, 150, 200,
. 300, 400, 500, 1,000 (.001 mfd.) 2,000 pfd.
(.002 mid.), B, each. 3'9 doz., onc_type.
MVOLUMI CONTROLS with long

(iin) spiadles. all values. less switch
919, with §.P. switch. 3/9.

Skt

15,

Tor sSHROUDED, DROL® TUROUGH
250-0-230 v 70 mA, v25a .. .. 1211
260-0-200 v

TOmA, vaa 1411
230-0-350 v 80 mA, 6.3v2a,5vaa 7
350-0-350 v 80 mA 6.3v2a,4vaha 14 11
970-0-250 v 100 mA . 5.3v4a,5v3 239
309-0-300 v 100 mA. 63 v-4vdaa ¢

0-4-Hhvida 23 9
350-0-230 v 190 mA, 6.3 v-4 v ta, ¢

0-1-bv 3 a 23 9
350-0-350 v 150 mA. 8.3v4a,nvia .. 29 11
350-0-350 v 150 mA, 6.3 v24a,6.3v2a,

fvia o ... 2911

FULLY SHROUDED UPRIGHT
250-0-250 v 60 mA, 62 v2a, 5vZa,

Midget tvpe 24-3-3in. 16 9
350-0-350 v 70 mA, 6.3v2a,5v2a ... 189
250-0-250 v 100 mA, 0-1-6.3 v 4 a.

5via ... 2509
v100mA, 63v6a, 5v3a.

for R1355 conversion .. 29'9
300-0-300 v 100 mA, 0-4-6 ; 4 a,

0-1-5v3a .. 259
360-0-350 v 100 mA, 0-38.3 4

0-1-5v3a 25'9
950-0-350 v 150 mA, 6.3vda, 5via 339
350-0-350 v 160 mA, 6.3v6a,6.3v3

5v3a .. .. 459
350-0-350 v 250 mA, A.3v6a 4vea,

026 v 2a. 4 v 3a, for Electronic

¥ne, Telcvisor ... 67.8
4250-125 v 00 mA. 6.53v4vda CT.
61v4viaC.T., 0-4-5v3a. Suitable

Williamson Amplifier, ecr. .. 499
Fconomy Quality Amplifier type ... 499
450-0-450 v 250 mA, 6.3v6a,6.3via,

5v3a -~ ... 659

ELIMINATOR TRANSFORMERS
Primaries 200-250 v50¢ §, 120v40mA 78
90 v 10 mA, 8-0-3v250ma .. .. B11

£1. y
gl Frade List 5d. S,

PLY CO.

R.S.C. MAINS TRANSFORMERS

terleaved and inregnated,  Primarvies 200-

Post 1'1 exten under £1. 1 9 extra under £3,
s.ALL please wilh all enguiries,

(FULLY
GUARANTEL
-250 v 50 v = N

50 v 50 ¢ < primaries 6.3 v
152.59:63v2a 76:0-4-63v2a,7/9:
711: 63v3a 911; 63vb6a,
s 12viaor2ivilba. 17,6,
CHARGER TRANSFORMERS
Al with 200-230-250 v 50 ¢ s Primaries :
0-9-15 v 3 a, 16/ :
0-9-13 v 6 a. 229 : U-1-9-15-2¢ v 3 a, 22/9,

SMOOTIHING CHOKES

250 mA 7-10 H 200 ohms, 3hrouded... 18/9
250 mA 3-5 H 50 ohms ... w119
100 mA 15 H 350 ohms o 611
80 mA 1 H 350 ohmns ... 56
60 mA 10 1 400 ohms ... 4/11
EILT, TIRANSFORME
2500 v5mA,2:0-2vl.ia 2 vlila,

for VCR&I, VCR317, ACR2X. etc. 35/-
5.000v5mA2vaa .. 396

OUTPLUF FIRANSFORMY
Midget Battery Pentode 95

a8, eLe. L
small Pentode 5,000 to:

B Push-Pull ... 5/6
6V6 Lo 3£ or

5/9

... 16/3
13 watts to match
6L6. ete.. to 342 0r 1502 Speaker ... 23/
Push-Pull 20 watts, sectionally
wound, 61,6 KTH4. etc., to 3, or 1502 47/8
Feonomy Quality Amplitier type ... 479
Williamson type ct to Author's
spec. o

1
Push-Pull 1
to 3-3-8 or 1,

Open 9 to 5,305 Sats, untit

(LEEDS) LTD.

32, THE CALLS, LEEDS, 2
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'HANNEY of BATH offers:—
VIEWMASTER IN EASY STAGES

Constructor’s Envelope 7'6. Stage 1, 82/3; two 43 3; three, £5/1 8 :
four. 9/10 ; five, £10/4'- ; six, £7,7/3 ; seven, 64/-." Complete pre-
amp kit (less valve), 32 2.
WB100 (sound and vision chassis), 18/6; WB10I, §/-; WB102, 186 ;
WBI103, 42/-; WB103A, 526 ; BI04, 15'6; WB105, 47'2; WERI106,
25/8: WBI107, 32.6 : WB10Y, 33 3 : WB104/1, 2 o1 3 (state tube type),
22/6 ; WBI10, 10/- : WBI12, 21 6 ; WB Console conversion kit, 35 -
WBJ300 pre-amp chassis, 17.8; Westinghouse Rectifiers, 14A06,
20/4 : 14D36. 11/7 ; WX3 and WX6, 3/9 each ; 36EHTI00, 295 :
36 EHTS0, 26'1 ; 36EHT45, 23 8 ; K3/100, 14 8 ; K350, 8/9 : K3/45.
8/2. T.C.C.Condensers, £7 10'- (any condenser supplied seParately ).
Morganite pots, 5/- each ; Morganite resistors. 35 3. Colvern
Robs, 22/6 : or CLRS01 3 3 each and CLR4059 22, 6 4. Belling-Lee
707, 8/9.  Fuses, 6. each. Wearite Coilsets (with L9), I,’don and
Belfast 22/-. Wenvoe and Pontop Pike 28™-; H. Moss, K-0-S, B'ham
and Brighton, 30/-. Pre-amp coils 4 - pr. (any channel),
TELEKING. Constructor's Envelope. §/- : Coilsets, 44,6 : Chassi
kit, 50/ C.C. kit. £7 4 3 ; RM4 rectifier. 21'- :  Allen’ Compo-
nents, L0308, 40'- ; 5, 21'- : DC300, 39 6 ; FC302, 31 - : GL.15
and GL18, 7 6 each : BT314, 15~ : 8C312, 21/-; AT310, 30.-; OP11/,
©/- ;| Duhlier Resistor pot. Kit, 81/6.
SOUNDMASTER. Constructor’s Envelope § 6. W.B. Kit £11/13 2;
3 Collaro Motors £5 15 - ; Lab. resistors'pots, 48/6 : T.C.C. con-
densers 83/-; Wearite kit, £7 : Bulgin kit 70/- ; 3 NSF switches 35 6
Brenell tape desk, unassembled €13 13 -: W.B. cabinet. £6: 6 Mul-
lard \i:éllvses £518 2 | Lustraphone C51% inike £5/15,~ tand
extra .

P.T. SUPER VISOR

TCC Condenser kit. £8 6 4 1 Erie resistor kit, 54,4 : 4 w w pOts.,
26/- : 7 liric carbon pots., 35 - : Allen coilsets, 44 6 : Allen DC 300C.
39/8 : GL.15and GL.14, 7 G each : SC.312. 21/- ; FC.302, 3 LOP.117
output trans., . Denco WA, I'MAIL, 21/- : WA/LOTI 432 - : Denco
chassis kit, 51'6 ; Westinghouse WX.6, 310 ; WG4A, 76 ; LW.7,
26/8 . English Electric polystvrene mask, 42'- . perspex filter.
19/8 ; anti-corona rmg. 10 10 : Tube sheath, § 2 : T.901 tube, inc.
carriaze and insurance, £22 14'10 ; Elac 1T 8 ton trap, 5:-

Send 6d. in stamps for our GENERAL LIST, which contains details
of components for Viewmaster, Teleking, Magnaview, Super Visor,
Lynx, Coronet Four, Williamson Amplifier, Soundinaster, etc., etc.
Please add postage to orders under £2.

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH. Tel ; 3811

AAAAAAAAAAAAA
Introduction to

f Ultra-High-Frequency )
( Radio Engineering )

By S. A. Knight. F.R.S.A. A euide to the methods and

techniques of modern ultra-high-frequency radio and

radar enginecring written primarily for engineers,

students and members of the technical branches of

the services who want to obtain a vworking know-

ledze of the subject—without complicated mathemati-
cal theory. 21/- net.

Sir Isaac Pitman & Sens, Lid.
Parker Strect . Kingsway . London, W.C.2
N N N st o N o N N N N e

LY Y Yo Ve N
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BUILD THIS - AMAZING RADIO

POWERFUL! PERSONAL! PORTABLE!

- 30/-

POST FREE

@ Selective tuning,

O Acorn low drain
valve,

@ Loud clear tone.
Long range.

No earth.

Short acrial, 2ft.
Welded steel case.

Easy to assemble.

All parts for this set
are sold separately.

MAIL ORDER ONLY i
e
This little set was de- f
signed to give you a %
real personal portzble
radio that you can enjoy
anywhere without disturbing others
Use it on camping trips, in bed_in your office,
or just anywhere.  Send 2/ for layout, Wir-
ing diagram and Component Price List.
Details of our 30/- Short Wave Receiver are now ready. Send
2/- for Layout, Circuits and Component Price List.

R. C. S. PRODUCTS (RADIO) LTD.,

11, OLIVER ROAD, LONDON, E.17

R E HIGH GAIN
COILS
D‘@Ly:’t:lngseet P'z:ig;'atul‘e 2/6 C?l"ict:it

Cual Range Coil 4/_ with 2 Mains and

with Reaction 2 Battery Circuits -
Matched Pair Dual Range 8/_ With Battery and
T.R.F. Coils with Rezction pair Mains Ciicuits

[ ] Al coils wound on low loss formers.

@ Individually tested and guaranteed.

@ Post 3d. on all orders.

@ Trade supplied,

RADIO EXPERIMENTAL PRODUCTS, LTD.
33, MUCH PARK ST., COVENTRY

SPECIAL OFFERS

GRAM AMPLIFIER.—Brand new three-valve amplifier.
Suitable for standard and LP records. Fitted with volume and
tone controls. A.C. mains 200/250 volts only. Supplied
complete with three valves. Suitable Pick-Ups and Speaker
are listed below. PRICE £4.15.0 post free.
PICK UPS. Goldring 130. Magnetic for 78 records, 33/-.
ACOS GP30. Turn-over crystal for 78 and LP, 66/-.
SPEAKER. 8in. well-known make, 22/6.
TR 1196B TRANSMITTER RECEIVERS. Brand new.
Complete with nine valves (EF50, EL32, TTI 1, EBC33, EK32,
two EF39, two EF36). This unit contains the well-known
Receiver Unit type 25 and which can be converted to a broad-
cast receiver. Complete in transit case.
. PRICE £3.0.0. Carriage paid.
WATTS RADIO (Weybridge), LTD.,
8, BAKER STREET, WEYBRIDGE, SURREY.
Telephone | Weybridge 2542,

HERE IS RADIO'S SIMPLEST & CHEAPEST VALVE SET!

THE "COCOA-TIN SPECIAL"

This receiver, as the name indicates, is constructed from
scrap materials such as odd pieces of balkelite and plywood.
screws, discarded cocoa tins. ete.. found around the house and
In the junk box. Fwo circuits are availahls, a single-valver
for use with headphones, and a two-valver for loudspeaker
reception. The original one-valve set. apart irom the valve,
cost less than 5'- to build ; the Joud<peaker set can he con-
structed by the addition of another valve and a few simple
components. Both sets work from small dry hatteries, cover
long and medium waves. and require only an indoor aerial.
They give results equal to sets buailt in the orthodox manner.
Full instructions for building both sets, including point-to-
point wiring diagrams—

PRICE 36 VOST FRER
This offer is confined Lo Great Britain, Irish Republic and

Northeru Ireland.
RADIO DESPATCH SERVICE
Orders by post only.

137. COTIIAM BROW, BRISTOL. 6.

www americanradiohistorv com


www.americanradiohistory.com

REVIOUSLY, a paralleled 6L6 arrangement was
described for obtaining cnough audio for
modulating up to nearly 100 watts of carrier
The matching being arranged by using a
cqnlrc-lupped choke or the centre-tapped secondary

input.

winding ol a power transformer as a 2: I step-up
audio transtormer. As was pointed out. however,
there are snags to such an arrangement. One snag is
that normally one must use a heavy by-passed dropper
resistance 1o drop the H.T. supply to the 6L.6 modu-
lator valves. One possible way out is drastically to
lower the screen voltage of the 6L6 audio valves, so
that 500 volts can be used on the anodes without the
anode currenls becoming excessive.  Each 6L6 will
then only take about 40 mA. and fair results may be
obtained. As onc is in any cuse hundicupped in
matching. the input to the P.A. stage can be adjusted
{0 give the best matching Teasible.

However, more [lexibility would be very desirable.
especially as one power pack has to supply some 200
mA for the modulator tub2s, as well us 150 mA to
200 mA for the P.A. stage. A single. very large
power pack is thus required, and likewise the choke or
transformer used as the modulation transformer must
be hetty. However, a tip here may be of value. If the
inductance is not well maintained under the high D.C.
flowing in these circuits. the modulation transformer
or cenire-tapped choke may be given an aw gup. The
laminations can be removed, and reassembled with a
thin separator such as a piece of paper. Where an ait-
gap already exists, it is guite permissible for speech of
communication quality to make the air gap a little
larger stil.

Some suggested other arrangements may be of
interest, however, as they ofler grealer fexibitity and
scope for ingenuily. They offer the possibility of
getting a “phone signal of reasonable power without
having to purchase a modulation transformer.
Naturally a proper modulation transformer is the
best technical solution, butl in these hard times it is
often rewarding to experiment with material and
equipment on hand ! Accordingly. the circuit shown
in Fig. | may be of interest. By using an additional
choke and a coupling condenser of, say, 2F. capacity,
individual power packs may be used for modulaior
and P.A. Even if one pack is used for both stages. the
current passing through the chokes is split. so that
their operating conditions may be more favourable.

PRACTICAL WIRELESS
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MORE ON MAINS TRANSFORMER
MODULATION

By O. J. Russell, B.Sc(Hons), (G3BHJ)

While a single choke is used for the P.A. anode
circuit, one may use the pnimary winding of a mains
transformer. This enables maltching to be adjusted
within limits, as shown in the circuit of Fig. 2.

Push-pull

Push-pull circuits are much favoured and, by adopt-
ing load splitting in this way. the centre-tapped
secondary of a power transformer may be utitised,
as shown in Fig. 3. Each hall ol the secondary is
tightly coupled together, so that a fair push-pull
balance is obtained, even when the signal is taken ot¥
one side of the winding only. In fuet. the objection to
this arrangement that is really serious is that the
transformer forms a 2@ | step-down to the stage
being modulated.  As previously discussed, a step-
down al this order is seldom required, and is usually
a very had mis-match to the average P.A. stage.
However, a centre-tapped choke, or a centre-tapped
secondary of a power transformer, enables us to obtain

HZHT HT+2 HTHO t;/.nZ
A
;il %)i
= .
2 e
; %=
LTI .
7o PA
stage

God

Paralleted Modulator vakes modulator valves

Fig. V{left).—An addiiional choke enables separate

feeds 10 be used with the paralleled modulator valv?

arranzement  previously described in these pages.

Fic. 2 (right).—A tapped primary winding enables a

measure of load matching to he effected, thus giving
greater flexibility.
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a 2 :1 step-up auto transformer. By combining the
two ideas, as in .Fig. 4, the overall result is a 1 : |
transformation between the push-pull modulator
valves and the P.A. stage. This will enable a feasible
match 1o be obtained between modulator and P.A.
stage. Moreover, if negative feedback is applied to
the modulator, the cffects of a mis-match can be
overcome, as with negative feadback the effects of
mis-matching become far less serious.

Further combinations could be suggested to pro-
vide for ** mains transformer modulation > to meet
various possibilities. but it is considered that the ideas
produced will be enough to show that a little ingenuity
may be very effective in overcoming various snags.
In fact, the writer has on various occasions employed
mains transformers in modulators, both in cmergency
and for normal ‘phone operating. Many other
amateurs have been encountered using mains trans-
formers as modulators, and some really excellent
signals have been noted. In this connection, for top
band and similar use, where only a one-valve modu-
lator is required for powers of some 20 walts R.F.
stage input, a small mains transformer can be utilised
as a genuine transformer. Thus, if say a transformer

Push~Pull

Modulators

rig. 3 (eft)—A push-pull modulator using a centre-

tapped winding. Fig. 4 (right).—The poor matching

of Fig. 3 is overcome by using a second centre-tapped
winding as a step-up transformer.

Push—Pult
Modulators

with a normal 250-volt tapped primary and a 300-0-
300 secondary is avaijlable, it can be used as a straight
modulation transformer by using one half of the
secondary and the whole of the primary. The
primary voltage taps again give a selection of tapping
points for adjusting matching. Usually the require-
ment would be for a slight step-up from, say, a 6L6
modulator to a P.A. stage, so that the P.A. would
take its audio signal from one half of the 300-0-300
secondary. Thus, if the primary is tapped from 209
volts to 250 volts, we have a range of step-up ratios.
In this case we have the 200 volts tap stepping up to
300 volts, or a step-up ratio of I :1.5. The 230-
volt tap would give I : 1.3, and the 250-volt tap 1 : 1.2,
This is quite a reasonable range of taps, and would,
in fact, be very useful for the low-power applications
suggested. The circuit of Fig. 5 shows this arrange-
ment.

While schemes of this sort are often extremely
effective, it must be clearly understood that they
depend very largely upon the mains transformers
available. The value of good husky components has
previously been stressed. However, certain compen-

PRACTICAL WIRELESS
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sating factors should be noted. First, a mains
transformer operates normally at 50 cycles, so that
adequate inductance for speech purposes is generally
available, even when carrying plenty of D.C. feed
current.  Moreover, nowadays the tendency is to
restrict the higher frequencies of a telephony trans-
mitter. The capacity of a mains transformer winding,
however, usually gives the top cut automatically,
without attcnuating vital speech frequencies unduly.
If necessary a little judicious top peaking or tone con-
trol can be employed. The great attraction of these
systems is that they offer the possibility of obtaining

To PA.
stage
Fig. 5.— A4 _low-power
mains  transformer used
to give géod maiching
toa P.A. stage from a
QL6 modulator valve. 1f
winding polarity is cor-
rect, core saturation can
be made small.

speech modulation at the cost of a little trial and error,
plus ingenuity : that is, of course, if one has a few
odd chokes and mains transformers on hand. No
amateur would buy a mains transformer (unless at
bargain rates), just as a modulation transformer !

Multicore at RECMF. Show

EW ideas in solder and soldering will be featured

on the Multicore Solder Stand at the 1954 Radio
Components  Show which opens at Grosvenor
House on April 6th.

The main exhibit is, of course, devoted to the well-
known Ersin Multicore Solder containing threc cores
of non-corrosive flux which has, during the last
15 years, become established as the most reliable
solder for all purposes in the electronic and allied
industries.  This product is approved by A.l.D.,
A.R.B., and G.P.O., and as it is widely used in the
U.S.A., it complies with Federal specification.

Besides the usual tin/lead alloys Ersin Multicore
Solder is also shown in extra high and low melting
point solders and one containing silver for usec on
silver plated ceramics. Standard gauges available
range from 10 to 34 S.W.G.

A new type of Ersin Multicore Solder which will
be shown, contains five cores of a new Pentacol
derivative nof-corrosive flux which has been specially
formulated for extreme soldering speed. This product
will be found particularly efficacious for jointing of
extremely oxidised components and at present is
being supplied only to manufacturers at home and
overseas.

Among the few working exhibits at the Exhibition
will be a solder ring-making machine from Multicore
Solders L'td. Hemel Hempstead factory.

N
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LL that is now needed to complete the instrument
A is the amplifier and power pack, and there arc
various alternatives available in  this con-
nection. ,In the prototype, the power pack and
amplifier were combined in one unit, a photographic
illustration of which may be seen on page 225. There
are two or three essentials which must be dealt with
here before discussing the amplifier.  First, as will
have been seen from the previous articles. a stabilised
supply at 300 rolts is required for the oscillators.
The standard VR150/30 stabiliser is available quite
cheaply, and is intended for 150 volts, so that two
in series are needed, and to drop the output from the
main H.T. line a series resistor is required. The
output stages ol a suitable amplifier, to handle the
bass range and to enable suitable volume to be
obtained, should consist at the very least of two
6V6's in push-pull. Thesc, driven in Class ABI, will
give a reasonable output for normal domestic or home
use, but if the instrument is to be used in a church
or hall it would be better to use 6L6's or KT66's with
higher H.T. The circuit on the next page shows the
prototype arrangement, for which 6V6's were used
with a mains transformer delivering 325 volts at
100 mA. This was an Elstone product, typce MT/3,
but if the 6L6's are to be used, the Elstonc MT/A150
should be used. This delivers 350 volts at 150 mA in
addition to the rectifier and heater supplies

Expression Control

To perform the function of an expression control
various ideas are possible, but ordinary variable grid-
leaks as used in standard volume control practice
have not been found satisfactory. As these would
have to be of high resistance, they would not be wire-

7@ ‘p"!l!

L SONPAS
1RGN

In This Concluding Article of the Series the
Amplifier and Power Pack are Described

By W. J. Delaney (G2FMY)

wound, and after only a short period of usc become
very noisy. The arrangement depicted in the circuit,
Fig. 27, has. however, proved absolutely foolproof
in action, and casy to install, 1t consists of a low-
resistance potentiometer, wire-wound, mounted on a
small bracket between two wooden boards. the
construction being indicated in Fig. 26. This basic
arrangement was suggested by a rcader some lime
ago for use with his version of the original P.W.
Organ, and is not only simple to make up, but also
inexpensive. It should be mounted on a cross strip
on the ficor of the organ so that the upper portion is
inclined only a few degrees from the vertical, If
mounted fiat, it will be found difficult to obtain
sufficient ankle movement 1o obtain maximum
volume. To remove noise and enable the low value
1o be used, a cathode follower is employed, and to
overcome the slight loss which this type of stage
gives. a 6SL7 is employed, the first halt acting as a
straightforward R.C. amplifier, followed by a
standard 6SN7 as a paraphase splitter for the output
valves. Somc unusual values may be noted in the
cireuit, and on no account should the SL and SN
valves be changed round, as this will result in con-
siderably reduced output. [t will be noted that nega-
tive feedback has been included, but this is not on
the ground of quality of reproduction. It will be
appreciated that where one is amplifying the entire
range of an orgun any slight unevenncss of response
or distortion of this type is masked in the general
overall output, but troublc has been experienced
from certain forms of inter-modulation.  This is
corrected by the feedback arrangement used, but the
constructor may, if he prefers, omit this and see how
his particular speaker and cabinet performs. There
is, of course, greater volume when the feedback is
cut out, but unless the screening at the points men-
tioned, together with the heater wiring, has been
efficiently carried out, there will be a background of
hum and noise. Feedback with the values given
completely rcmoves this. As a further point of
interest it was found preferable to use the centre-tap
on the heater winding, running all the hcater supplies
in twin twisted (plastic) flex. Earthing one side of
the heater winding, and taking one pin on cach valve
to chassis, resulted in quite a fair hum background
whick was cured by adopting the centre-tap schene.
If desired, a hum-dinger (low-value wire-wound
potentiometer) may be included across the hecater
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winding and adjusted for minimum hum. The high
wattage ratings of certain resistors is 1o ensure
reliability and noiscless operation and although it is
possible to reduce these ratings, it may be found that
in time the background will become noisy. The

Two 1engths of drive coro
connected to boss on
Votume Control spindle

1" wood screws into
peas! spaced with
double spring waster

3K Volume Control

Fig. 26.—Derails of a suitable expression pedal
control.

slight additicnal expense here; in view of the overall
cost of the instrument, is well worth while.
Amplifier Laycut

The only problem remaining is the alternative
housing of speaker and amplifier.
The output from the pre-amplifier
is at high impedance, and therefore
an unduly long lead should not be
employed. The output from the
expression pedal, however, is at
low impedance, and therefore may
be of practically any length. If the
particular installation is to include
a separate speaker cabinet, there-
fore, there are again two alterna-
tives. The power pack and
amplifier may be built as in the
prototype, and the leads from the
transformer  secondary (o the
loudspeaker may Le extended as
desired, or the phase-splitter and 3
output stage may be housed with 7
the speaker, and the power pack
separated for inclusion in the X
organ cabinet. This would, how-
ever, call for the use of relays to
switch on the heater supplies. An

PRACTICAL WIRELESS
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alternative idea would be to use
separate cabinets housing loud-
speakers, each having its own
amplifier, again relying upon relays
operating from a low-voltage source

April, 1954

and to assist in this the bottom of the cabinet may
be provided with corner feet only, a number of
lin. diameter holes being drilled in the bottom
through which the air will be drawn and keep the
interior cool.

Connections and Operating Notes

The amplifier and/or power pack should be provi-
ded with an octal socket as shown in Fig. 27 and a
socket should be joined direct across the mains
transformer primary. Into this is inserted the iwo-
pin plug shown in Fig. 19, connected to the primary
of the special heater transtormer feeding the tone
generator units. A length of 8-way cable, or separate
leads suitably bound together should be provided at
each end with an octal plug (Bulgiri type P.448), and

when this is inserted with one end in the octal socket’

on the power pack and the other in the socket on the
small unit on the tone generator shelf, the switch on
the volume control will automatically control the
mains input to both transformers, in addition to
feeding the various H.T. or L.T. supplies to the
separate sections. To accommodate the expression
pedal a siandard plug and pack arrangement is
suggested, and permits the power pack 10 be removed
easily for servicing. Twin screened leads
actually usedS but are not essential.

A standard Bulgin mains connector was fitted and
fuses may be included if desired. To use the instru-
ment, plug in the mains and make certain all the
relative plugs and sockets are soundly joined, and
switch on at the pre-set point. Advancs this just a
short distance, and make certain that the expression
pedal is * up "—the position of minimum volume.

D ) | D ) | |} () | e | | 4 | -
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to switch on the essential high
powers. 6L6’s run fairly hot, but
the size of a normal organ body
is sufficient to dissipate the heat,
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Fig. 27.—Theoretical circuit of. 1
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After a short lapse of time for warming up. set all the
stop keys up (" off ™ position), depress the 8ft stop and
then press any key and it should sound in the speaker.
As the expression pedal is depressed the volume should
increase, and the pre-set control may then be set to
give the desired maximum level for the output. Inthe
home, for instance, it may be found that it is not
needed more than about a quarter of the way on,
whilst in a small hall it may have 10 be turned full on.
When the note is heard, depress the 4ft. stop and the
octave of the note should then be
heard, together with the one already
depressed.  Depressing the 16ft. stop
will add the octave below, so that with
only one note down, three notes at
octave intervals will sound. Depressing
the vibrato stop will cause the note to
waver in the usual tremulant manner,
and the speed of this may be adjusted
by the constructor to individual require-
ments. The small pre-set control on
the pre-amplifier will not affect the
actual speed——merely the strength  of
the vibrato. To modify the speed the
condenser C22 should be changed.  There is a
wide range available here, from the slow tremu.-
lant of the standard pipe organ to the fast vibrato
of the cinema organ, and as mentioned in earlier
pages, if desired two or three switches of the stop-key
type may be added (o select different capacities for
C22 1o give differing speeds of vibrato. The pedal
stop-keys if both up will result in an almost inaudible
bass from the pedals, whilst depressing one or both
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Fig. 28, — The

original  power

pack made  up

10 the circuit of
Fig, 27,

stop-key, which 1 call * couple,” has the effect of
opening the 4ft. and 16ft. stops in addition to the

will vary the ™ weight » of the pedals. The centre  pedals. If, therefore, only the 8ft. stop is depressed

L and a note is played with the foot

! I KO on one of the pedals a single note
/OKQ %J [0 Hy. 90ma with faint background of bass will

be heard. Depressing the = couple”

1000 ! switch will bring in both the 4ft.

SO0V STABILISED > and 16ft. notes plus the pedal,

X —0
é LS.

lew |
L L%

/6 32
JFE JF Y7

5130

S130

Y

and with this particular design each
added note is added to the volume.
Thus the effect of throwing the
" couple ™ switch is also to increase
the volume in sympathy with the
additional notes.  The remaining
stop keys may be labelled by the
constructor according to preference,
and there is no hard and fast rule
which may be given here. The
one immediately next (o the centre,
which opens the short-circuit across
R4, gives an increase in volume
and is more or less an Open
Diapason.  When this stop is up
the tone-control stage is out of
circuit and the 22 k£ resistor cuts
down the volume giving a softer
tone.  The next stop is suitable to
be named  Closed Diapason.” the
the next ** Melodia,” next ** Viola ™
or * Dulciana,” next ** Trumpet,”

MA/NS}
SOCKET X
(SEE FIG. 19)

_ T

nain amplifier and power pack.

next * Flute,” and the last ** String.”
This brings in the other half of the

S G ) G ) |1 (| ) iy | 1 |} ) S\ - - > o ) (e  —  a—

tone-control stage and hardens the
tone mainly in the upper register.
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Programme Pointers
e

New Year Programmes
HRISTMAS and New Year programmes werc
on much the same lines as In previous years,
A good variety and a wide choice could bz
had by all.  * We Beg to Differ ™ made it the occasion
for a welcome return, and now that Gilbert Harding
is back in the team, is one of the most scintillating
programmes. 1t can hold its own with ‘" Any
Questions,” which can be guaranteed to amusc as
well as instruct us at all times. Dickens was there,
too. and who could contemplate a Christmas with-
out him?

There were the customary bits of gaucherie and
lack of liaison between programmes, an example of
which was the repetition of the Grieg Concerto on
the 25th at 3.15 and the 26th at 9.30 a.m. On New
Year's Eve I heard ~* Ray's a Laugh ™ at 830, Life
With the Lyons™ at 9 and * Take It From Here ™
at 9.30, each of which built up to a climax with
= Auld Lang Syne "—quite a pain in the sum
lotal of its effect, Probably many others did the
same. 1 felt more than sure at the end that I should
ne'er, ne'er, ne'er be forgot. It is a tune, and a
sentiment, that [ am not over fond of, anyway.

The Late Chester Wilmot

In common with all. if iater than most. 1 must
express my regret at the tragic death of Chester
Wilmot, who narrated the Comimonwealth Tour on
Christmas Day.

¢ Variety Playhouse

No taleat so small, and no script $o povertly-
stricken of all except vulgarity, should be aliowed to
find a place as Mr. Peter Butterworth's, in * Variety
Playhouse ** on Saturdays. This programme has
fallen off greatly in recent weeks. Announcers and
commentators, 100, do not make good variety items.
But Mr. Butterworth touched an all-time  low.
Neither should Clementi Sonatinas be permitted in a
programme ** styled a piano recital.” They are grade
3 and 4 child’s stuff and of no musical value or
interest whatever. Op. 36 No. 4 found its way into
Mr. Lionel Bowman's programme.

Music

The new series of talks by Antony Hopkins,
“ Talking About Music.” promises to be as good as
the last. A very stimulating and instructive enter-
tainer. In the second talk, ** One Against All,” he
certainly put the Tschaikowsky concerto in its
rightful place in the musical dustbin. Andar Foldes
played brilliantly in a Friday piano recital, especially
in a dazzling transcription of his own of Kodalys
“ Hary Janos " suite, which concert pianists should
welcome. But he showed his limitations as an artist
by adding a musical carbuncle, or cyst, at the end of
the Bach-Busoni Toccatta in C which was truly and
regally abominable.

There is an exasperating, irritating and vulgar little
(une. of the Harry L ime and LitolfT Scherzo brand,
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which is cropping up with unwanted frequency these
days, called a * Swedish Rhapsodie,” arranged by
one Faith. My dictionary defines a rhapsody as
“any wild, unconnected composition . . . a jumble
(mus) composition irregular in form.” That was
certainly how Liszt handled it. But this wretched
example plugs one inane tunc again and again and
yet again. Can’t someone cali a halt to it ?

The historical ** whodunnit = series proved very
interesting and were capably handled. 1 heard the
first, ~ Who Killed the King? ™ or the story of Mary
Queen of Scots, the murder of her husband Darnley
and the Casket Letters. Hugh Ross Williamson is to
be complimented.

Sport

“ Sports Report ™ and *“Sports Parade™ are two
very well-produced and run_ programmes, usually
under that much alive and wide awake young man,
Fammon Andrews.

The new ** At Home and Abroad = arrangement,
on Tuesdays and Fridays, from 9.15 till 9.45 p.m,,
is a great improvement. 1t should render that funny
little snippet, " Topic for To-night,” on the Light,
superfluous.

Plays

A wide variety of plays included Archer’s “ The
Green Goddess ' (a notable Christmas attraction),
Somerset Maugham’s " The Noble Spaniard,”
Eugene O'Neill's ** Marco Millions,” Chiarelli’s
“The Mask and the Face ™ (this in the " Twentieth
Century Theatre ™ series), Priestley’s ** Jenny Villars ”
and Emlyn Williams's ™ Night Must Fall.”

“The Green Goddess™ is always welcome and
makes capital entertainment. The Rajah’'s valet, if
not quite a Sam Weller, is a minor classic role in its
class. Abraham Sofaer, if not quite sO suave as the
late George Arliss, was none the less excellent, whilst
Watkins was right up Charles Leno’s street. * Night
Must Fall ™ is a powerful psychological glimpse into
a murderer’s mind—how accurate 1 wouldn’t know—
and some of the things in men women fall for-—again
the accuracy of which I wouldn’t vouch for. Richard
Burton chose it and made the most of a star role.
[ shouldn’t think * The Noble Spaniard ™ is vintage
Maugham, and ‘ The Mask and the Face > seemed
lo take too long to say too little. But “ Marco
Millions,” which makes of the famous journey a
modern capitalist enterprise and of Polo a twentieth-
century * merchant adventurer,” is 2 most brilliant
allegory, and the most likely to live of these examples.
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LOUDSPEAKER UNITS
Sin. Plessey Round Type for
Portables ... .o 128
Elx;c 3lin. square lyne 2 to
7]

136

5in. Units by Elac. 138
Truvox 8lin. Wafer Speaker,

only 1}in, deep 20 -
sm Umts by Ples:ey ‘and R.

15 -

Ples!ey 10in. 2 to 30) 196

Rola Celestion 10in, T %86

12in. Truvox BX11 Light weight 49 6
Extension Loudspeaker in mo:-
tled bakelite case, suilable
forbedroom or kitchemettes 19 3
R. & A Mains Enersised 6lin.
Unit, 1,500 Field 78
HEADPHONES
Type CLR Low  Resistance lead-
phones 120 abis 76 bir. Type
PHR AL Super Quadity Headphone,
139 pair. Hewlbands, wide t pe,
Y each.
HAND MICROFHOVE
by “ REGENT'
complete with screened lead ani

plug -Crystal insert, nickel chrome
plated head. Listed at 2 gns. Our
price, 21'- each.

HALF-WAVE 1mA. PENCIL

REGTIFIERS
K225 s v, 58
K3 40 —1 kv, 8
K 45—, 140 Ly, 82
K3 g 88
Kin - 15 kA% *8
K3 100 —2550 kv, M3

Standntd STC. Rectifiers.
RML IS v 60y L3111 e
Ry hINITRW 43 e
RM3 Vo100 AL 6 -
RM4 Va3 A, L 18 - e

LOUDSPEAKER CABINETS

Avalable for 81in. and 8in. Speaker units.

Pohshed walnut

finish. A very attractive cabinet at quarter of ro-day’s prices,
Piice :  €lin. Type Cabinet, 1586 each.
Price :  8in. Trpe Cabinet, 196 each.
Enamelled Copper Wire on !1b. Reels | ELECTRON
4.\\.1...}: TRANSFORMERS
16 T:
17 | Katin
P25 per e
1% [ Tl heester, ;
110 | between windings
o VIBPE. Secondary o
‘n.nn-- Gopl. Suitable
for - MHigh  Detinition
Receivers,

RADIO CABINET

Complete with drille} chassis. cial
drive and drum, backp!ate. spr.ng,
pointer,  Size 11uin. x Tin. x Sin.
Price, 27 6 each.

REGEIVER Il32A

Cont nnn ¥,
i, 3 8P6)
tad with

il m|_<)w 3
ng meter.

¥ Slow
Wotivn slrive calibrated dial conplete
with ehemt i 25 ~ cact.

Cintiage 1nd pa

8K8g, 6K7G, 6Q7G, 5Z4y,
BKBG 7K7G BQ'I

Ten SA M6 (EFD!), 75/ set.

Ten VRI1 (EF50) anves Ex. Brnnd new ubits,
8V6G, 376 set,
1R5, 185, 1T4, 184, or 3Va or 354 30 - set,
25A8G, 2524G, 37 6 ser.
12K8G, 121(70 12Q @, 652491‘ 35LBGT or 50L8GT, 37 6 set.

FOR SETS OF

VALVES

6.~ each, 45/- set.

f.0 volts, 13 8

Aiow capacity
Transivnner

H('.Ahl
with main. |nuut.au-immu
suitable 1or e with all

Lunty t
ST hes,
1x|ll

in mmlhun definition 1 P
Boost

ELO (LT PO A T I T 1
9.
L purpose 12-watt ontpit
Primaiy  tCopped  for
5L in Push-Pull, Secou-
28, LG ohims, 23 8 ca.

WIRE WOUND CONTROLS
2, 2unQ),

double, 'K
SK . Su0 (2, ull 2’4 ench
COLVERN CLR9OL, 1,000 (), 1 9 each.
COLVERN SLIDER TYPE CLRSOl
—3K 2 aml 5K Donble Unit, 19
each. MK ), lﬂl\!’, 200,13 each.
CONTROLS WITH DOUBLE FOLE
SWITCH
25K £, 2 Meg (2, § Mez, 1 Mo (2,
AR 02,

,' " VOLUME GONTROLS
[
!

2 I Mexf),

20K €2, atl 3/9 each,

EX. GOVT. CONTROLS
CARBON TRA

200 €2, me, I, mo() Donble 1y e,
2K GK Q. IM\U, .‘ol\l) UK (),

ALL

DOK 2, IWOK £, [boK (),
+ Meg.1), 1 Meg.0),
K2, Double type, 30K (2

| Dauhle type, 12 each.

8/- 15

954, 1 4DI, 9D2, 956, 5P41, 6B8G, €H6,
2/" EASO !‘ 3/ E834 VUIZOA ] 3/6 P61, SP6I, ’ 4/ 1502 VR116,
vUITI |

4/9 5"‘ ZxZ, 3D6 E 36157;1‘ 125G7, 6/ 0Z4, 6K7G 65H7, 9C01.
PEN220A’ 865G, I2H6 / 125H7, AC6/PEN. } EF8, 9003, 12)5, CVé6

D41, DDA KT2, MS/PEN L63. MH4, VP23 ' EFS0, 9002, TTII, 9004, EF36
6/6 IASGT, 6AC7, 6C6, 6G6G. 6]5M 6/9 tLDS, 220V5G, 7 /- 6AMe, 6F8G,
617G, 6K7GT, &K6GT, I125K7, ‘ 1246, KTZ4l, 6D6, EFS54,

ATP4, KTZ63, EF39 ILNS, 6K7M." 65K7 ELSO, KT24
7 T 76 KTW6I, QP22B, EBC33, IL4, 6C5GT, 6F6G, 617, 7/9 IR5. 54, 155, Hé3,
/ 6V6G/GT, 1257, 12SR7, 6AGS5, 6D3.  6N7. EC31, SPI3, KK32,
65G7, 6X5G/GT, 125C7 , KBC32, KLL32

VALVES .55,

ICSGT 42 6AL5 6C9, 65L7, 6X4. 807, 3V4, 5Y3GIGT, 6C4, 6R7G 77, 6557, 12C8, H3O
HL23DD HD24, HLAI, KT74 PEN25, u23. EK32, EF50 (5y|vama) EL32 ECC3| SP42

8 PEN46, VU39, EF92, 3SZ4GT 757, 7Q7, 7v4, 80, 125Q7, 25L6GT 8/ GKBG,
/ 25Z6GT, 35A5, 1T4, SU4G, €F6M, 66, 65)7, 7C6, TH7, 7R7 J 35L6GT
354, 573, SZ4G, 65A7, 6U5G 7B7, 7B6, 7CS, SOL6GT. W76

9 EM3I, EYSI, FCI3, 1A3, 3Q4, 6AKS, 6 AMS, 6L6G, 65N7, 9 " 5R4, 6BR7, 12AT7,

/ 65Q7, 3A4, 6AQ5 6K8GT. 6Q7G/GT, I2AU7 12K7, / UB4l. 6A7, KT32,
12K8GT, 12Q7, 25A6G, 25Z4G, DH73M, EACY!, DKS92, 6ABG, PL33,

TP22, UIO Y63, Y6I, Wéi VR150/30, 20DI, EL2

lo f_ 1Us, 6AT6, 6P26, 75, 866A. HDI4, X65, |0/6 6ABGT, ECH42, EF4l,

/ KT76,~U8!, UY41, W8I, X8I, TUNGSRAM, ‘ PP35, KT33C, KT66

VP4A, EL35, MSP4 PV30 PEN1343 ECC34 EF55 PEN4 4

l' ~6BW/, 6BA6, 6BE6. | ||/6 EL42, EBF30, ECL8D, | i3/ _ EL37, U33, VP4B.

/ 6BV, 10CH, 10F9, Xé6, EFBD, PLB2, PY82, EYSI, PL83, ECH35

10LDI1, EECA4l, EZ4D, EZ4| FY8D, PYEI, UBC4I, U17 AS4I25, A54120
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VOLUlgE CONTROLS SINGLE POLE

Sutk Wire Wound 2 10 each.
InK

1 Mew. £21og,

STANDARD CONTROL) LES3
SWITCH

R, L Mep £, 1 Meg.fd. ol 23

each

Yarlexy Ruiteh | pole 7oway, |

Lopin 8 6 en
Uryntal llm:lc‘s Wi |u= Enda 0 18 ea.
Can type 20 x 20 i, 300 v, 3/ ea.

MAINS TRANSFORMERS

S-way Mounting type.

mA.3 4 ,||n|;~.
4 v. 2 oamps
with tapa at 4
v. ou filament
winding., Price
17.86

Vnth
tapped 1 v,

mA G vodamps, S v 2an
Alament  windings
I3 6 cach.

Jow Voltage ‘Fraonsionuer,
Aups, with ¢t d

U-10, 1205-18-20-24 yolts.
17 8 cach.

type valve holderw .84 en.
Ediswan S0 mul. S0 v 19 ea.
nlr Wanade) Hydrometer 7,8 en.
0L mid, Bog v
5 L4143, m
e scieened eable “d
Coaxial oot s~olid 70, Nin
ohins ce THL v
Mazdla Octad valve hollers ... 44, e,
enaets ined sios 84, dos.
an Valve holders 4. and
... 6d, ea.
TERMS :  Cash with order or
C.0.D. Fostage to be added to
orders as follows : 9d. up to 10/- ;
I/ up to 20/- ; 1,6 up to 40/-
2/- up to £5,
MAIL ORDER ONLY,

Send 6d. in stamps for illustrated
catalogue,
WHEN ORDERING
PLEASE QUOTE
“ DEPT. P.W.”
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INSULATORS

FEED THROUGH TYPE

This range of Feed Through Insulators are
rolystyrene moulded in the following colours :
— - Red, Green, Bluck
: and Yellow to cnable
quick identification.
\ FTL1. Any Colour,
% 1/7 cach.
FT1.2. Any Colour,
1/11 each.

STAND OFF TYPE

in clear Polystyrene

Tsre Length Dia. Thread Price
257 3757 6 BA, 12

SOt.2 3787 6 B.AL 13
SOL.3 375 G B.A. 1/4
SOL.4 00" 4 B.A. 1S
OIS 500" 4 B.A. 1/
sOL1.6 5007 2 B.A, 0 2/6
LOL7 S0 2 BA 3

Send 9d. for General Catalogue.

DENCO (cLACTON) LIMITED

| CrssesTiosey —

Specialists in high quality radio for over
20 vears offer to the enthusiast their

OUTSTANDING ¥
RADIOGRAM
CHASSIS

which still further
substantiates their o
name for PERFECTION. L

’,‘l" :gs S valve Superheterodyne chassis, giving § watts
hd rush-pull output with negative feedback and
separate BASS and TREBLE lift controls. WAVE RANGE .
16-50 metres. 190-$30 metres and 1.000-2,000 metres. PRICE :
£23 13s. including tax.

" ’,‘ »’l 10 valve Superheterodyne chassis. giving 10

- watts push-pull autput “with negative feedbuck
and sepurate BASS and TREBLE {ift controls, also a highly
sensitive R.F. slage before the mixer. WAVE RANGE : 12-90
metres, 190-550  metres and  800-2.000  metres. PRICE
£31 19s. 8d. including .

Boith High Claxs Chassis at_an economical
.8. rrice giving AMAZING Realistic Radio and

Record  Reproduciion  from  the  niodern
records.  Money  back gunarantee on every
Favsis supplied.

I

| ARHMSTRONG VLG COL L

WARLTERS ROAD, HOLLOWAY, LONDON, N.1.

357/9 Old Road, Clactor-or-Sca, Essex.

Telephone : NORth 3213[4.

s
LEARN THE PRAGTIGAL way

Specially prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamental electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Vhether you are a
student for an examination; starting a new hobby:
intent upon a career in industry; or running your own
business — these Practical Courses are intended for
YOU — and may be yours at very moderate cost.

EASY TERMS FROM £1 A MONTH

t POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses

\

|
Il | am interested BN .. oiieeierosareiecneiiiiiieneey 1
| To: EM.L INSTITUTES, Dept. 32X, 43 Grove Park |
{ Road, Chiswick, London, W.4, I
1 1
] |
{ i
| |
1 t
' |

] EXPERIMENTAL OUTEITS

EXPERIMENTAL
OUTFITS : L2
RADIO 1— A course in basic principles.
RADIO 2 —tnstruction and equipment from which you build a Radio
Receiver. ~

TELEVISION — instruction and equipment for building a Television
Recetver.

Also for Mechanics, Etectricity, Chemistry, Photography, Carpentry,
D { hip, C cial Art, Amateur S.W.Radio, Languages.

E.M.L. INSTITUTES o vocee s it
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1.—-BASIC CONSIDERATIONS

PRACTICAL WIRELESS

AMPLIFIER

_ 22

IGN

. Hindle

By R

ASICALLY,  the e oo cwesnnvnn e and a second imaginary
valve is not an . ) ] : valve V2, having the
amplifying device A short series of  articles dealing with  1the characteristic  shown in

but is rather in the i theoretical considerations of amplifier design, the illustration by the
nature of a converter. ioand containing ar a larer stage constructional dotted line, which is
Consider an indircctly i Jeatures of varions iypes of amplifier. steeper, is more sensitive
heated triode depicted e e to grid-voltage changes
in Fig. 1, supplied with and so  produces a
the necessary  heater greater anode current

and H.T. voltages. The H.T. is a steady and un-
changing voltage source ; at least it is always assumed
1o be so in elementary theory, and such an assumption
is reasonable and justifiab 2> for the present purpose.
The anode of the valve, however, is tied directly to
this source of steady voltage and so clearly the anode
voltage; cannot fluctuate because there cannot be a

difference in voltage between two ends of a piece of

wire (again reasonably assumed to be resistanceless
for our present purpose). A signal, i.e., a fluctuating
voltage, at the grid cannot produce an amplified
voltage fluctuation at the anode : indeed, it cannot
produce a voltage fluctuation at all !

What the valve is doing, in actual fact, is to convert
a fluctuating voltage applied to jts grid into a fluctu-
ating current, the variations of which take the form,
more or less faithfully, of the grid fluctuations.
When the grid goes more positive (or, more likely,
less negative), for instance, more electrons are
attracted from the electron cloud gathered around
the cathode and pass through to the anode, so
increasing the current. A more negative grid
reduces the number of electrons flowing to the anode.

Mutual Conductance

The relationship between grid volts and anode
current can be represented graphically,  If the words
“more or less faithfully ” could have been omitted
from the previous paragraph and the anode current
could be made to reproduce absolutely faithfully the
grid fluctuations, the graph would be a straight line
set at an angle to the baseline, as indicated in Fig. 2,
and extending away to infinity in both directions.
The greater the change in anode current for a given
change in grid voltage, the steeper will be the slope,
Thus the characteristics of an imaginary valve desig-
nated VI are represented in Fig. 2 by the full line,

f

lat

change for a given grid-voltage change. The slope
of this characteristic curve can be specified by dividing
the anede current change by the change in grid
voltage producing it, the answer in mA/V being
called the mutual conductance of the valve, or
commonly the " slope.” Expressed mathematically,

change in la
gm=_———_ "

change in Eg
where gm is the mutual conductance or slope
la is the anode current in mA
Eg is the grid voltage.

Thus it will be seen that gm is a measure of-the quality
(from the point of view of sensitivity) of the valve.

There is, of course, in practice an upper and a lower
Iimit te the variation of la determined by the valve
itself.  The number of electrons available from the
cathodé is limited by the nature of the cathodé and its
temperature. The idea of the anode current viarying
in sympathy with a grid-voltage change is developed
for ** space charge ” conditions, i.e., assuming that
there is a reservoir of electrons in the form of a cloud
round and about the cathode waiting to be impelled
on a path towards the anode. When all the electrons
are being dragged across to the anode as quickly as
the cathode can give them up, and consequently no
space charge can form, a state of saturation is reached
and a further increase of grid voliage towards positive
has no effect on the anode current. This condition
is indicated on the practicable Ia/Eg characteristic
curve by a flattening out at the upper end as seen in
Fig. 3. At the other end of the characteristic a
negative current is impossible in a valve. This would
imply a flow of electrons from anode to cathode,
which in a normal valve cannot occur, So the
characteristic is ended at the zero la baseline and is
seen on approaching this baseline to lose its linearity
and to curve more slowly to zero. .

f

lg+

[¢]

&) £g +

-

‘_;.I;'ig.,] (left).— Basic valve circuit. Fig. 2 (centre)—* Curve ™ for imaginary ideal valve, Fig. 3 (right).—

Praciical valve-curve, - --

i

www americanradiohistorv com


www.americanradiohistory.com

2%

PRACTICAL WIRELESS

A.C. Resistance
The situation now visualised, then, is a valve with a

voltage across it from cathode to anode (the H.T.)
and a finite current flowing. Now if the valve had
no resistance to the flow of current, the current would
be infinitely large, but we know it to be only a few
. milliamps.  The valve thus exhibits a D.C. resistance
which can be calculated by the usual Ohm’s Law
formula, dividing Ea by the la that it causes to flow.
This resistance will vary. however, according to the
conditions of working of the valve, and the more
uselul figure is the effective resistance exhibited when
the anode voltage is changed slightly. For instance,
a reduction in applied H.T. will cause a reduction in
the current flowing. and the ratio is called the AC.
resistance.  Thus :

change in Ea
change in Ia

A.C. resistance (ra) =

Aniplification Factor
There are two different ways of influencing the
anode current, therefore. Either the grid voltage or
the anode voltage can be changed. a reduction in Ea
or a movement of Eg towards negative reducing the
anode current flowing. In practice, howevcr, it is
found that for a given change in Ia a smaller change
in Eg than in Ea will be required. This is to be
expected because the grid is nearer to the cathode
" and consequently its effect would be expected to be
greater, and also, thc anode effect is to some degree
mitigated by the interposed grid. The ratio of the
change in anode voltage required to eftect a certairt
small change in anode current to the change in grid
voltage to make the same small change in anode
current (it being assumed that in each case the
electrode not being directly considered holds an
unchanged voltage) is called the amplification factor.
Thus : . -
T . . _ Change in Ea
Amplification Factor (1) Change in Ex

for same

change in Ta. .

It will be seen that the three valve constants arc
derived from the permutations and combinations of
only three basic factors and that these basic factors are
all differences rather than absolute figures. If any

H T+

Py
A

i,
- B —

(6)

Fig 4 (left).—Basic amplifying circuit. Fig. 5 (right).
—-Alternative equivalent circuit,

’

o B April, 1954 )
two of these constants are known, the third can be
derived. For instance :

Amplification Factor
Change in Ea

~ Change in Eg
_ Change in Ea  Change in Ta
Change in fa * Change in Eg
ThUs J = T& K N ceevirrninirernsnscnnezeeiennes (l)

The really important thing to notice is, however,
that all these three valve constants have been derived
simply by connecting supply voltages direct to the
valve and under circumstances that prevent ampli-
fication or. in fact, any output at all. _Even st is not
really concerned with amplification ! These constants
and the characteristic curves that demonstrate them
are referred 1o as static characteristics. They have
their uses, but in practice they are not so simple as
they had seemed o be. It is these static figures that
are quoted in the usual abbreviated valve data lists
and they must not be applied too titerally in design
work, particularly as they are derived for one
particular set of circumstances which may not (indeed,
they almost certainly will not) be matched in a
practicable design.

The reason why the valve in Fig. 1 does not
amplify was seen 10 be because the anode is connected
directly to H.T. and the way to give it the chance of
amplifying is to interpose between anode and H.T.
posilive a load of some sort across which the alter-
nating currents can generale a signal. The load can
be anything that presents opposition to alternating
currents passed by the valves whilst at the same time
maintaining a D.C. path for thc H.T. supply. Thus
the load can be resistive or reactive or a combination
of the two, and so may take the form of either a
resistor or an inductance. The need for a D.C. path
debars a capacitance by itself, but a capacitor in
conjunction with other components that provide a
D.C. path can be and is used. Fig. 4 shows the
circuit as it now stands. The alternating currents
passing through the load will develop a voltage across
it which, by Ohm's Law, will be proportional to the
current fluctuations and to the value of the impedance
in its path. Thus to increase the output of the valve
two measures are practicable. Either the fluctuating
currents must be increased (by choosing a4 more
sensitive valve, that is, one with a higher gm) or by
increasing the ohmic value of the joad. It is possible
by correct choice of valve and load to obtain a
larger voltage across the load than is applied to the
grid, and this is voliage amplification. Note that
amplification does not automatically follow from the
introduction of a load : it will follow only if the
circuil constants chosen permit it. Note also that it
does not matter what frequency of signal is applied
to the grid. the conditions for amplification remain
thc same.

Equivalent Circuit

I is convenient, when considering amplifiers of
fluctuating voltages, to eliminate the purely D.C
side of the picture, which has merely to do with the
provision of H.T. and any necessary bias, and to
ignore the heater or filament supply, which has no
task except that of ensuring that there is a supply of
electrons to carry out the work, and the valve can then
be considered as a generator of allernating voltage in
series with a resistance. The generator produces a

(Continued on page 233)
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Great Britain’s Valve Mail-Order House
NEW TYPE VALVES) ' DEMOBBED" RADIO " VALVES
AND c R.T. Valves 2 /3 246HIGHST HARIESDENNwwl—-——
5’3 Manual
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v price. (1951 rate.) Also for any othec 127 2/- et
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3/ resistance, Post 16
8/
7 JRON. @ The perfect Small Solder-
141 soLDERlN lm: Iron 0 Admstable Bit. ® Easy 14/11
4! Weight approx. 4 oz.
usor 11 | ® Heating Txmeomm 0 40\\att, Ecor.oiny Consumption. Reduced
. 07
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Taylor Model 120A
multirange
universal meter
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A precision  made  I9-range instrument,
versatile, sensitive, yet sturdy cnough to give
long service. Accurate moving coil meter with
2}in. scale and knife-cdge pointer. Instantancous
overload protection.

Sensitivity 1,000 o.p.v. A.C. and D.C.

RANGES
Volts D.C. c-.25; c-10; 0-50; 0-250; 0-500;
0-1,000 ; 0-2,500.

Volts A.C.
0-2,500.

0-10; 0-250; 0-500; O-I,000;

Milliamps D.C. o-1; 0-10; 0-50; 0-500.

Resistance. 0-2,000 chms ; 0-200,000 ohms.
Can be extended up to 20 megohms.

£9.10.

Other Taylor Products : 4 selection of A.C.|
D.C. Testmeters ; Signal Generators ; .
Bridges ;  Cireuit Analysers ;  Cathode Ray
Oscillographs ;  High and Low Range Olnn-
meters 5 Output Meters ; Insulation Testers 5
Moving Coil Instruments 5 Valve Testers ; T.17.
Test Gear.

or £1.8.6. deposit and 10
monthly rayments of 18°2.

WRITE FOR CATALOGUE.

ELECTRICAL INSTRUMENTS LTD.
Montrose Avenue, Slough, Bucks.

Slough 21381, |

Apri!,;1954_

VALUE FOR MONEY OFFERS

AIR MINISTRY COMMUNICATION RECEIVER RII55A.
First Class Condition. Frequency ranges—18.5-7.5 Mc/s. 7.5-3 Mc/s,
1,500-600 ke/s, 500-200 ke/s, 200-75 ke/s. Complete with 9 valves

and Magic Eye. Guaranteed absolutely perfect. Price £7/19/6,
plus 10/- for packing and carriage. )

1155 POWER PACK AND OUTPUT STAGE complete
with USO and KT61 valves (not surplus) Black crackle case 12 x8x
Sin. built-in Sin. pm Speaker and phone jack. 200-250v. A.C.
All connections terminate in Jones plug which enables instant
operation of receiver without any modifications whatever.
Macches in appearance with receiver. Made to ** Wireless World ™
specifications.  Built entirely from top grade new components,
£7/10/- plus 3/6 carriage. -

1155 POWER PACK. On Aluminium Chassis 8in. x 6in. x 2%in.
Complete with US0 and KT6! valyes. All new components. Fitted
with Jones plug enabling instant use of 1155 without modifications.
Just connect output transformer and speaker. £349/6. Carr.
and packing 26. o
EDDYSTONE SHORT WAVE RECEIVERS. We are specially
appointed distributors.  All receivers and components stocked.

Send |- for latest catalogue. Satisfaction or money back in 7 days.

H. P. REDIO SERVICES LTD.

Britain's Leading Radio Mail Order House,
55 County Road, Walton, Liverpool, 4
Tel. : Aintree 1445 Established 1935

SOUTHERN RADIO’S WIRELESS BARGAINS

TELESONIC 4-Valve Battery Portable. Complete with Hivac
Valves, In Meztal Carrying Case. Simply converted to Personal
Portable. £2, including conversion Sheet.

TRANSMITTER RECEIVERS. Type 38" Mark {l. BRAND
NEW. Complete with 5 Valves. Headphones.  Aerial and
Throat Microphones. £4/15/- per Set. Less Batteries. TYPE 18"
Mark 1. Complete with all valves but less Batteries and
attachments. READY FOR USE. £7/17/6 Carriage Paid.
ONE HUNDRED ONLY Type <38 ** Mark Il TRANS-
RECEIVERS. Used but Coniplete with all Valves and contained
in usual Carrying case. Ready for Use. LESS ATTACHMENTS.
30/- per Set.

RECEIVERS R109. 8-VALVES. Vibrator Pack for 6-volts. In Metal
Case with built-in Speaker. 1.8 to 8.5Mecs. NEW. £7, Carriage Paid.
CRYSTAL MONITORS, TYPE 2. NEW in TRANSIT CASE.
Less Crystals. 8/-.

BOMBSIGHT COMPUTERS. Ex-R.A.F. NEW. Contains
GYRO, MOTORS, REV. COUNTERS, GEAR WHEELS, ETC,, ETC.
\deal for MODEL MAKERS, EXPERIMENTERS. Etc. +£3/5/- each.
LUFBRA HOLE CUTTERS. Adjustable 4 to 3lin. !mproved
High Speed Type. 6 6. For Metal, Plastic, Wood. etc., use.

RESISTANCES. 100 Assortcd Useful Values. Wire-ended.
12/6 per 100.

CONDENSERS. 100 Assorted Values Mica and Tubular, etc.
15/~ per 100. :

PLASTIC CASES, l4in. by I0}in. Transparent. Ideal for
Maps, Photos, Display, etc., S/6. -

STAR |IDENTIFIERS. Type | A-N. Covers both

Hemispheres. In case, 5/6.

WESTECTORS, Wx6 and W12, /- each.

CONTACTOR TIME SWITCHES. Complete in sound-proot
case. 2-impulses per sec. Thermostatic Control, 11/6.
REMOTE CONTACTORS for use with above, 7/6.
MORSE TAPPERS. Ex-Government, 3/6. Heavy Duty Types,
8’6 Complete Morse Practice Sets with Buzzers, 6/9.

ALL LUINES PREVIOUSLY ADVERTISED STILL AVAILABLE.

Full List of RADIO BOOKS, 2id.

SOUTHERN RADIO SUPPLY LTD,

It, LITTLE NEWPORT STREET, LONDON, W.C2
GERrard 6653. "
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voltage fluctuating with the signal applied to the grid
and of an amplitude equal to the amplification factor
(0 < the voltage applied to the grid, and the
resistance is equal to the A.C. resistance (ra) of the
valve for the particular voltages applied to the valve,
The load impedance (Z1.) appears across the valve
equivalent circuit as shown in Fig. 5a. The voltage
shown in Fig. 5a as being produced by the equivalent
generator has a minus sign in front of it. This is
because, in effect, the signal at the anode of the
valve is reversed in phase compared with the input

voltage. For instance, when the grid signal is going
negative it reduces the flow of electrons. This in turn
reduces the voltage drop across the load, and so
the voliage actually at the anode moves towards

S50y ——

50y ~—me - —-

° —
Fig. 6.—Combination of direct and aliernating
voltages.
the H.T. positive voltage, i.e., it goes positive. Thus
the signal out from the anode goces positive when the

grid goes negative,

This form of equivalent circuit for a valve is that.

most usually seen and, as shown, introduces two
of the three basic valve parameters, 1e., s and ra.
It is applicable to any sort of amplifying valve such
as triode, tetrode, pentode, etc., the type of valve
merely determining the arithmetical size of the
parameters. The third parameter, gm, is introduced
in an alternative form of equivalent circuit given in
Fig. 5b, where the valve is shown as equivalent to a
device producing a current cqual to gm . €g passing
through a resistance equal to ra and the load ZL
appears in parallel across ra. Both these conceptions
are different ways of looking at the same thing, and
whichever is used will lead to the same result, though
the voltage generator form of Fig. 5a is the more
convenient for basic theory and particularly for
triodes, whilst the current generator form of Fig. 5b
is rather handier for the case of pentode amplifiers.

It will be seen that the generated voltage in the
voltage generator version is in effect across ra and the
load in series, and so it is clear that some of the
voltage is lost across ra, which is the valve itself, and
only that part of the sigral appearing across the
load is available as an output from the valve. If,
for instance, ZL was a resistance equal to ra, exactly

“a half of the generated voltage s . eg would be lost
across the internal resistance and the other half is
available as an output. Similarly, in the case of the
current generator version, assuming that the load is
a resistance equal to ra, the current divides between
the two arms, a half going through the internal
resistance and only a half passing through the load
o produce the output signal, so again a half the
possible signal output is available.

Now, returning to the voltage generator version

with a resistive load it is a simple matter 1o derive
from first principles the formula for the actual
amplification of the valve. The equivalent generator
drives a current through ra and the resistive load
which, because it is resistive, will now be designated
RL. The voltage driving current through ra and RL
is — s . egand so, by Ohm’s Law,
B L rananasess 2)
ra ' RL
The output signal (e out) = I . RL or substituting (2)
abave

_ /.ce . RL and (dividing by cg, the input

the current flowing (1) --

" ra t RL voltage)
the actual amplification
RL
= P N
S R ra + RL )

To show again that the current generator equiva-
tent circuit gives the same results, consider Fig. 5b,
assuming that the load is resistive and therefore
designated RL. RL and ra are in parallel so their
effective resistance, from the well-known formula
for resistances in parallel, is

ra . RL

ra + RL
The vollage existing across both ra and RL is given
by Chm's Law

ra. RL
" 'ra + RL
_. Bm.eg.ra.RL
o ra -+ RL
(by substituting for 1 . the current shown in Fig. 5b)
Butgm.ra = g (I above)
. _ M.eg. RL
50 € = a + RL as before.

The negative sign that appears in the equivalent
circuit diagrams has been quite justifiably ignored
because at the moment only the amplitudes of signals
are being considered and not their relative phases. .
In practice, of course, the phase is not of general
interest in sound reproduction theory, but it will be

3‘/’9/76/5
out

Fig. 7.— Distortion
caused by non-linear
amplification.

- Signets mn to grid
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taken into consideration when looking at practical
considerations and is of vital interest, for instance,
in television video amplification.

It must be emphasised that the picture presented
by the equivalent circuit diagram for a valve is purely
the A.C. state of affairs divorced from the D.C.
situation. In other words. the information given by
the equivalent circuit has to bc added to static
conditions of working. i.e., the conditions applying
without the application of a signal, to see what
exactly is going on. To take an example, supposing
that it is decided to operate a valve with 200 volts
applied as H.T. and with a resistive load of 50 K.
The H.T. voltage at the anode under these conditions
is found to be 100 volts and the valve has, say, a
4+ of 12 and an ra of 10,000 ohms under these condi-
lions. These figures represent the static situation
and do not presuppose any input signal. By Ohm's
Law the actual anode current flowing under thesc
static conditions can be derived. Thus, 100 volts
is being dropped across the load resistor of 50 K
and so

100

la = 5—0@( 1000 to give the result in mA)

=2 mA

Also, gm can be derived by means of the formula
already given if desired

p=ra gm

12 . .
l_(m)( < 1000 to give result in mA/V)

=12 at the working conditions specified.
What we are really interested in is the actual gain

from the arrangement and by the formula previously
derived

M=

gm=

, _RL__
- ra+ RL

50000
=12-76600 | 50000
=10

Now suppose that a signal is applied to the grid to be
amplified, and further to simplify matters assume that
it is a stmple sinc waye. The frequency is of no
malerial importance so far as our theory has yet been
developed. This signal is, say, 2 volts peak to peak
and so the amplitude of signal available at the anode
of the valve is 2 10=20 volts peak to peak. This
has to be added to the static state in such a way that
the anode voltage still averages that existing before
the signal was applied, i.e., 100 volts. So the anode
must fluctuate above and below this static voltage
and will actually move between 110 volts and 90
volts to give the stipulated 20 volts signal. This is
shown in Fig. 6.

Distortion Due to Non-linearity

Distortionless amplification has been assumed
in the above and that may not necessarily be the case.
A graph helps (o create a visual impression of what Is
going on in practice. In Fig. 7 is drawn the grid
volts anode current curve of a triode for negative
grid volts and at (a) is shown a sine wave ol two
volts amplitude. Lines are now drawn from various
points of the sine wave vertically to the curve and
then horizontally to the right and the resulting
current fluctuations are reproduced by constructing
a wave connecting the points thus projected. Now
it is found that if the part of the valve characteristic

curve over which the input signal moves is perfectly
straight the reproduced wave lakes on exactly the
same shape as that input wave : in the present example
the input is a sinc wave and, therefore, the wave
projected to the right of the curve is also a sine
wave-—hence the common reference to * linear ™
amplification. But supposing the input sinc wave
instead of oscillating about the straight part of the
curve is situated towards the curved knee of the
characteristic. By the same method of construction
it is found (as at Fig. 7b) that the current waveform
has lost the perfect sine waveform and is now
distorted. Obviously, for distortionless amplification
steps have to be taken to ensure that the input keeps
to the straight part of the characteristic, and this
requires two measures. First, the straight and,
therefore, usable part of the characteristic has to
be measured along the grid bias baseline and the
applied signal has to be kept below the maximum
swing thus determined. Secondly, the swing has to
be brought fairly and squarely into the straight
portion as at 7a and this requires a fixed negative
grid bias to the valve equal to the voltage indicated
on the characteristic as coinciding with the middle
point of the straight section.

Before proceeding any further with theory it will
be as well to have a look at this practical approach
to this matter. Fortunately, the valve manufacturers
make the matter easier for the designer by publishing
curves taking account of the actual conditions of
working. These are known as the dynamic character-
istics. The first thing to note from a curve allowing
for the effects of having a load resistor is that the
slope of the curve is reduced as compared with that
of the same valve under static conditions without a
load. The reason for this will be clear after a litlle
thought. If the grid of a valve is made more negative
and the anode is held at a steady potential (as is
assumed in the static characteristic) the anode current
will decrease. If the same valve has a resistive anode
Joad, hpwever, the cffect of the decrease in current
through the load is to reduce the voltage drop across
the load and so increasing the H.T. voltage actually
at the valve anode. This increase in voltage will
tend to increase the anode current of course, and so
will counteract to a degree the effect of the grid
signal. The valve appears then to be less sensitive
than the static curve indicated, which is equivalent
to a lower slope (gm). The dynamic curves will
also generally show only the part of the characteristic
actually usable and will not be extended to the
saturation point. The method is to lay a straight-edge
along the curve to pick out a straight portion the
length of which, projected on to the grid voltage
scale, is sufficient to cover a grid swing cqual to the
maximum signal that it is expected to apply for
amplification. In considering the length of grid
swing required one has to bear in mind the method of
specifying the signal input. This may be peak to
peak, which indicates the actual grid voltage excursion
or it may be just peak voltage, indicating the "height
of the peak from the zero baseline, or in other words
half the peak-to-peak voltage. Thirdly, the signal may
be specified as R.M.S. (which is the more common
way of specifying a sine wave amplitude). To convert
the R.M.S. value to the peak value it must be multi-
plied by /2 and to convert R.M.S. to peak to peak
{as required for the present purpose) it must be
multiplied by 2y/2, or approximately 2.8.

(To be continued.)
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PR . . : : '. PATTERN GENERATOR TYPE 4

L]

e

S"'ith,s Price £8,0m0 (Postage 2nd packing 3/6 excra.)

® 40-70 Mc/s @ A.C. mains operation @ Direct
for |

| calibration. CHECKS :  Frame and line time base
frequency and linearity @ Vision channel alignment
eu"”e'&t | @ Sound channel and sound rejection circuits @

| Visien channel bandwidth, etc.

HIRE PURCHASE TERMS AVAILABLE ON
ALL OUR INSTRUMENTS.

“know how>

From Smith’s shops and book-

stalls you can quickly obtain SIGNAL GENERATOR TYPE 10

technical books on the latest

developments in circuit design,

new components, methods

actually in stock can usually
be supplied within a day or so.
Smith’s Poslal Service can

’ 2 and new theories. Books not
! send books to any address at

Home or Overseas. Lists of the | %

standard works on any subject | Price £7.10.0 osuzeand packing 36 extra.

gladly supplicd upon request. § | @ 100 Kc/s to 100 Mc/s @ Modulated or unmodulated

| carrier @ Direct calibration @ Adjustable 400 c.p.s.

E". ﬁﬁ. Sﬂlliiﬁl | AF signal @ Stable RF oscillator & Large, casily

. read scale @ A.C. mains operation.
& 51] EE 4 ‘Obtainable only direct from the manufacturers. Send

& | for full technical details or call at address below.
FOR TECHNICAL BOOKS 7 ‘

HOMELAB INSTRUMENTS LTD.,
HEAD OFFICE: STRAND 1OUSE, LONDON, W.C.2 5
i e 615617, HIGH RD., LEYTON, LONDON, E.|0
Telephone : LEY 5651
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AS SPECIFIED.[}

BY THE DESIGNER OF THE ac/pc ¢ CORONET?” 4

€2 TYPE
CONDENSER
AS SPECIFIED
14/-

S.L.8 SPIN

WHEEL DRIVE

S.L.8. Spin Wheel Drive, precision
slide rule with 3 band scale gives perfect
control. Ratio 24-1. Constant velocity
coupling eliminates  Condenscer strain
and provides isolation from vibration
and noise. Glass scale 9 x 4] with

florentine bronze escutcheon.
\
)
¢

Pricc 27'6 complcte.
We are exhibiting at the ==’ R.E.C.M.F. Exhibition, Stand No. 51.

4/
1
KINGSWAY - WADDON A@KS}’@M MAKERS OF
SURREY - ENGLAND ,( FAND AT LA

PRECISION COMPONENTS
(LONDON)

GANG CONDENSERS. Available as 1.
3 or 3 gang, 490 p.F nominal capacity with
Cadmium plated steel frame, aluminium vancs :
matched and standardised to closc limits. Low
loss non-hygroscopic insulation,

Prices from 9'-.

Other capacities available. Please write for further details.

Telegrams : WALFILCO.

" Telephone : CROYDON 2754 -5 SOUPHONE, LONDON

,lIIIIIII||IIII||II|II|IIIIII|I||IIlIIiIIIII‘IIIIIIIII|I'IIIl|i|H E N R Y , SIIHIIIIIHIIIIIIIIIIIIIIIIIIIHIIlIlIIIIIIIIIIIIIIIIIIIIIIIII

S OF VALVES R.F. UNITS
Ten EF50 (yEx-Brand RF24 20-30 m¢ s
I Neexgclll‘mt,s) 5 a5 et We have over 20,000 American and B.V.A, valves in ~tock. RE25 40-30 m(\%5'p°5t free
i ALL VALVES NEW AND GUARANTEED. G iy D S
...37/8 ., — - pos
1Re g, 1T, 18 i o7ss 7~ GKIG  6/6|12SATGT 8'6 | EBC23  8/6| KT3S  12'8 1| RF2765-85 D PR e
N (334°0r 3VA4) .80 - .. 1G6 é's 6RiM  7/6(12SQ7GT 8 6 EF3s 66 GU0. 136 5/ post. free
TPZ. HLZ'DD. 1R5 - K8 9/-1128G7 761 EF39 66| XP2V 4 ALL BRAND NEW “WITH
P \pa3. PEND5 (oF 153 J|GK8GT 9~ |12SH7 /6 EK32  6/6 XH (1.6) 4 - TALVES L
S R 183 JereG  g/6l12sJ7 86! EF9L 9-| VUL - =
GKBC, 6K7G, 6Q7G. iTd \(1;%22 115 |135K7 8 lggg% 8 voim o 4-
25, . 2575 or 5, o 5 i SRT 7 ) o g AT vIT
L PARG. WIS oo s h| 1 DeUsc 76 |14A7 EF50 L SB|YUIDA 2| 62 INDICATOR ALY
19K6GT.  12KTGT. 2X2 - 6L7 718 25Z6GT 56 - | 7a5 (vet0) | Complete with 12-RES0, 4-SPE6L,
1QIGT, 5Z4GT, BV 3 - | 6NTGT  716]25Z5 EF50 7 6 | 3-EA50. 2:EB34 on Double-deck
FETOGT or BOLEGT 37 6 .. 351 8- 6Q7GT _ 8/6|35Z4GT (Ex-Units) | CV6 _ | Chassis, Vicontrols, Resistors.
19S5 ATGT, 125KTGT. 573 18S)TGT 8/6|25A6 8 5 -l VRI50 30 8 6 | 8LC, In al?solut,e New Condition.
L 195QTGT. 30Z4GT. 5C1 |6RT 8/6 | 2516 SP2 & 6|CK510AY, 5 - | 69 € carr. 5~
T PR IGT or SOLEGT 574 6X5G  8'6|50LGGT | vp2 86| L > -
| "6 .. BATG 6SATGT 8/6 |42 TDD2a 86| ACGPEN 66 e :
X235, KT33C, KT66. 6ACT /6| 6SQTGT 8 6143 6 | DK40 9-| AC5 PENDD VCRSLTC Blue aad W hite
TU50 . 186 each 6AGSH 8SGT wie |75 ‘6 | UL41 Q.- 12 6 6:iu. Tute. This Tube re-
PXoe's Matched BASC /6 6SHTM 716|178 6|uval 9 -]PENZB 66 laces the VCRET and
| B siwened, TN G520y TR Bolimtt  AnEENR GR|[ st nd G ¢\ N
LT 5 V80 3 I - | 866 - a 25 fves ¢
|_TEN GAMG (EF91 80 ; $ 6| GSN7GT 99001 %l onz 4 2 P61 - Blue and White picture.
CRYSTAL M) 5 - 8SC7 10/- | 9002 6 - |R3 8 6|SPil - Brand nhew in original
STANGE |67 7,6 | 0003 6/- | D4l 5~ HL23 DD 6 6 crates, 35-. carr. irec.
b 1§ 6V6GT  7'6 | 9001 6-| D2 5-|vP23 68
7C5 §/6 9003 6-| D63 5 -|veit 6 . . _—
i 8 951 g- K12 2s vz 8 6 « 426 " CONTROTL UNIT
5 - 955 - 8/6 -! Containing__ 4-EF30, 2-SPGI.
, 8 6|70 8161956 6-CI7 10-|TP2 86| 3-EABD, enas. 2-Singlc—g!;(;xlg
5 - 187 86| 12098 76| L10 10 -| TH233 10 - | 0005 Condensers, W W. Vol
86 ‘7.!:» X 10'-) rz40 376 Y63 8 6| 11MP 7 6 | controls and Switches,  elc.
POST 9g- i%&t}u '{,; 931A 50 - | P2 4-|408PT 6 - | Size: 12in. X 9in. x 5in., 35 -
FREE 9 - 12H6 JioiEAS) 2. MUM 86lassC 4- Carr. 3.~
6 6,15K7GT 8/6|EF51 | PX2 12 6| MS PENB
86 19KRGT 86| (VRIS 6 -[KT3C 10-| 761 - 18207 INDICATOR
o° 15GIGT 8/6|/EB3t 36 KT6l  86iVTNL 78 8 Bl —Complete . with

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

. U P VCRS517 and Screem. -
MORSE PRACTICE BUZZERS EF50, 4-SP61 and 1-5L4C,

Morse to 4 volt buzzer complete on basehoard, with battery 9 ww v controls. Ideal
RECORDING TAVE anodx ’Seau‘,’,ﬂ‘?fn?s“.d Bramtj N\:w%' compl‘e’te e1§., for TV or ‘Scope. Brand
[T X New (less relay). In
600 fcet Reels ...  10'- - - - original cases. 67 8 plus
| 1,200 feet Reels ; 176 §, Open Mon.-Fri. 9—6. Thurs., 1 p.m. 7 6 carr.
5 HARROW ROAD, PADDINGTON, LONDON, W.2 TEL. : PADDINGTON [003/9, 0401,
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UCH disappointment and frustration can result
when, as sometimes happens, parasitic oscil-
lation occurs in a short-wave converter. This

very seldom happens after the converter has been in
use satisfactorily for some time ; more often it js
an inherent defect of a newly built converter, and as
such has to be ** ironed out.” :

Parasitic oscillation is an unwanted oscillation ; it
usually occurs at a frequency different from that
wanted—invariably at a higher frequency. It takes the
form of a continuous hissing sound in the loud-
speaker of such intensity as to drown all but the
most powerful signals. 1t is not tunable but may vary
In intensity at different points in the tuning range,
usually disappearing as the condenser vanes approach
their maximum setting. Thus normal operation may
be possible over at least part of the range of tuning.

For some reason it is more prone to attack the
triode-hexode and triode-heptode type of frequency-
changer valve ; the older pentagrid type is not nearly
so liable to this form of trouble. At the same time
the pentagrid is much Jess efficient at the higher
frequencies, and this alone often rules it out as an
efficient converter.

‘ H T+
100K HFC S0k}
b 00/ uF f
2 L — e}
{ e (Output
- 0/
% .00
7 Y
(max)
<
o
S
S
S
«
~ «000/5 M=
.//'/F /JF o =
Ll
-

— } ’ y
*000/5
s [

LT+
Fig. 1. —The tuned-grid Jrequency changer .
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SECTION

PARASITIC OSCILLATION IN S W.
CONVERTERS
By Wm. Nimmons

The elementary rules of  short wiring and the
return of all associated wires 10 a common earthing
point are indicated, but in spite of these precautions
parasitic oscillation may occur. It 1s worth while,
before making any drastic alteration 1o the circtit or
layout, to try the effect of altering the earthing points.
Rememoer that alihough there may be a solid mctal
chassis there may be circulatory currents in it, and
an endeavour should be made to reduce these currents
to a minimum. Try carthing the tuning condenser at
several different points, taking the points not to the
chassis but to the lower end of the tuning coil. This
applies even if the condenser is already connected to
chassis but not if grid-bias is applied as in Fig. 3,
because this would short the condenser.

Attention to these points may effect a cure. If not,
it would be advisable to alter the oscillator section of
the valve from tuned grid to tuned anode, or vice
versa. This alteration can be carried out without
extensive modifications of the layout. Fig. | shows the
tuned grid type of circuit, while Fig. 2 illustrates the
tuned anode. 1t will be seen that there is very little
difference 10 the actual valveholder connections,
although the effect of the alteration is to cause the
oscillater to perform in a different manner. In one
case the " reaction ™ coil is in the anode circuit
and in the other it is in the grid circuit.  The com-
plementary tuning coil is similarly in the grid circuit
in one case, and in the anode circuit in the other,

HI+
100K HEC, S0KN

100/ pF

Output

‘l'OOD/
F

i

{ 17}7‘5;'{. )

—

il
Salvil p

“0C0/S
MF
O

LT+
Fig. 2—A voriation of Fig. \—The tuned-anodes
9 . vscillator,

www americanradiohistorv com


www.americanradiohistory.com

238

This will affect the constants of the circuit and may
effect a cure.
Parasitic Oscillation "Causes

It is useful at this point to indicate some of the
chief causes of parasitic oscillation. Either the triode
or heptode section of the valve may be responsible,
or both, The triode section may be oscillating too
vigorously, setting up a ~ squegging ~ action in the
same manner as the ordinary reaction condenser of
a T.R.F. receiver, which if’ pushed too far will result
in a squegging sound. The condition may be the
result of a combination of
obscure cffects resulting in
the setting up of an oscillatory
state at a different frequency
from that at which the tuning
condensegs are sct.

Fig. 3.—Pawrasitic oscillation

in the hexode section of the

valve may be stopped by the
application of grid-bias.

If there is a whistle at
each station, or a number of
whistles, it is likely to be
the heptode section that is at
Most converters work with the heptode at

fault.
zero bias, and this is when the valve is most sensitive.
It may * spill over,” particularly at high anode and

primer grid potentials, In this condition the valve is
unsuited to the reception of signals, the remedy being
to either (a) reduce the primer grid voltage until the
self-oscillation ceases, or (b) apply grid-bias either in
the form of a potentiometer and a nine-volt battery,
or one or two dry cells.  The latter method is simple
but may reduce the sensitivity so much that weak
signals will be lost. The former has the advantage of
the bias being fully controllable but it adds another
control to the converter. To insert the potentiometer
break the coil wiring at the bottom, as indicated in
Fig. 3, by-passing the bottom of the coil to chassis
with a .1 mfd. condenser.

When squegging is the cause in the triode section
it may be due to too much H.T.. or to a loo big
or oo closely coupled reaction winding. The
~ squegging " will probably be much in evidence
on the higher wavelength coil (25-30 metres), and will
probably fall off on the lower wavelength coils (13-26
metres) as the efficiency of the valve decreases at the
higher frequencies.

A resistance of 100-3,000£2 can be inserted in the
position shown in Fig. 4. This will cut down the
energy of oscillation, and it is necessary to lry different
values of resistor until one is found which stops the
¢ squegging ”’ but does not reduce the amplitude of
the oscillation too much. A variable resistance
may be used as in Fig. 4, This enables the control
to be accurately set, but agan it addsa further control
which may be undesirable and in unskilled hands
result in the return of the ™ squegging i

It will be seen that a solution of the trouble should
rather be found by a fixed resistance or by a reduction
in the H.T., or in the provision of a smaller reaction
cotl,

#BI}ACUSA—L WIRELESS

April, 195_4 -

The difficulty here is that what suits the higher
wavelength coil will not necessarily suit the lower.
Having found a fixed resistor that stops *squegging
on the higher the oscillation may be too damped on
the lower wavelength coil, or having found one
that stops iton the lower it may break out again
on the higher wavelength coil. This is because the
efficiency falls off at lower wavelengths. Therefore
it one wants maximum efficiency on all bands it
would be as well to incorporate a variable com-
ponent in this connection.

Another method which may be used with or in
place of the stopper resistance is to wind the
reaction coil with resistance wire. A fairly fine wire
should be used. about No. 30, and this alone may
be sufficient 1o stop parasitic oscillation in the
oscillator. When this is done it should be possible
1o use a stopper of lower resistance than il the
winding were made of copper wire.

In Fig. 4 the tuned grid type of oscillator is shown
in the tuned anode (as in Fig. 2) the stopper resistance
should be placed between the top of the coil and the
grid of the triode section.

As previously mentioned parasitic oscillation may
also occur in the signal-frequency section of the
valve. The remedy is then to insert a resistance of
about 50-100 £ in the lead to the control grid.
The wires leading out of the resistor should be cut
off short, leaving not more than Jin. projecting,
and the resistor then soldered into place.

The best instrumental method of detecting para-
sitic oscillation is to insert a low reading milliameter
‘0 the oscillator anode circuit, and to tune over the
band. With this tvpe
of grid leak oscillator
the anode current falls

5K HT+

~000IuF

H

%
xQ
i

Fig. 4.—.1 stopper
resistance (3,000 ohms
variable) is often cffec-
tive when the oscillation
is in the triode section.

when the valve is oscil-
lating, and there should
be a gradual variation in
the reading over the band as the valve goes into deeper
oscillation at the high frequency end. Any sudden
movements of the needle are a sure sign that parasitic
oscillation is present. This is useful when one
wishes to know whether it is the signal-frequency
cection or the oscitlator section of the valve that is
responsible.

NEWNES RADIO ENGINEER’S
POCKET BOOK
By F. ). CAMM
5/-, or by post 5/3

Obtainable from booksellers, or by post from
George Newnes, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, wW.C.2.
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MAINS MIDGET RADIO

This is an ex-
cellent little
radio in an
attractive cab-
@ inet (o which

making it ex-
tra suitable

or A.C. mains
oberation. All the parts—bakelite
cahinet. valves, knobs, back—in
fact. everything, will cost you only
£3.15, plus 2'6 postage. Construc-
tors’ data free with the parts, or
available separately at 16, .

MULTI-METER KIT

Measures volts
m amps and nhms.
Invaluable to Elec-
trician, Engineer
or Student. Moving
coil meter and all
essential parts, N
with full instruc-
rLir)ns for making. Price 159 post
ree.

MAKE A RADIO

Using our
parts in one
evening vou
can make an
all-mains 4-
valve radlo
with  bake-
lite case then you will be giving a
£12 present which costs yvou only
£6.1.6. or £3.2.0 deposit and 12
monthly payments of 11/8. (Car-
riage and insurance 5,-).

THE SUPERIOR 15in.
p— Up to the min-
k ute. Big Picture
TV for only
£37/10/0
A 20-valve tele-
visor for the
amateur con-
structor,allcom-
ponents. valves
and 15in. Cossor
Cathode Ray
Tube cost £37.10
plus £1 carriage
and insurance or
£12.10 deposit and 12 monthly
Payments ot £2.11.8. Constructor's
envelope giving full details and
blueprint. 7 8. Returnable within
14 days if vou think you cannot
make the set.

CHASSIS ASSEMBLY

3 colour, 3 waveband scale covering
standard Lorng. Medium, and Short
wavebands, scale pan, chassis
punched for standard 5 valve super-
het, pulley driving head. springs.
etc., 1o suit. Scale size 144in. x 33in.
Chassis size, 15in. x 5in. x 2in. deep.
Price 15,-, plus 1,6 post.

Neote : This s the one that fits our
37.6 table cabinet.

STOP PRIESS, Constructional de-
tails ofthe picnic portable, a non-
mains record player using spring
motor, battery amplifier and crys-
tal pick-up. = Are now available,
price 1 6.

THREE OUTSTANDING BARGAINS

CONSOLE CABINET i,
Beautifully veneered and e
polished. Price £11.10.0,
Plus £1 carr. and ins.

ALL-WAVE RADIO
CHASSIS

5-Valve Superhet Edgelet.
station-named dial. Price
£9.19.6. plus 7,6 carr. and ins.

AUTO-CHANGE
RECORD PLAYER

Three-speed  with  famous
Studio pick-up lor all records.
Price £11.10.0, plus 10 - carr,
and packing. a
H.P. terms if required. Send only ane
third plus carr. Balance over 12 months
BOOKLET OF PHOTOS, CIRCUITY
ETC., 26 (Returnalie).,

DIAGRAMS,

This is a b5-
valve A.C. super-
het. coyering the
usual long,
medium and
short wave-
bands. It has'a
particularly finc
clear dial with
an  extra long
pointer travel,
The latest type
loctal valves are
used and the
chassis is com-
Plete and ready

THE
“WINDSOR 1""'“

- ) . ) . to operate.
Chassis size 15in. x 6in, x 6in. Price £0.19.6 complete with
8in. speaker. Carriage and insurance 10/-. H.P. terms

£3 7 - deposit.  Table model cabinet to suit—37 6 plus

3iptﬂ,ig'(;mlesnlrance. o
TABLE RADIO CABINET

Due to a special purchase, we
are able to offer this very fine
cabinet. size approx. 16 x 16 x 7
—walnut veneered and satin
finished. Complete with 3 colour,
3 waveband glass scale at only
37 6, carriage and packing 3/6.
This cabinet is the correct one
for the chassis above.
L.M.&S. SUPERHET RADIO
by Beaethoven

Chassis size apbrox. 9iin. x 7Tiin. x
8/in. Fully aligned and tested—
110-240 volt A.C. mains operation.
Large. clear edge-lit dial. Three
wavebands.  Complete with five
Mullard valves and Rola loud-
: speaker ready Lo operate. Special
o cash-with-order price this month
£8.17.6 carriage and insurance 7 6.
H.P. terms, £3 deposit balance over 12 months.

BARGAIN FOR CONSTRUCTORS

S
S
Pl

Special this month is the
Portable illustrated along-
side. We offer a bakelite
cabinet with carrving handte,
metal chassis. battery hous-
ing and two waveband dial,
all for 27 6. plus 5'- carr. and
insurance. This cabinet and
set of parts is ideal for
makKing up either an atl dry
battery receiver for holidays,
pvicnics, etc.. or a battery
mains set for everyday use.
Constructional details of two
suitable circuits using 1 5 volt,
valves IR5, etc., will he given
free wish cabinet assembly,
or is avalilable reparately. price 1'8 post {ree.

226 855

Complete kit
comprises Hi-craft
40 watts control unit, starter lamp,
lamp holders, ¢lips and wiring dia-
Eram. Price less tube. 22 6, plus
1,6 post. With tube 30,-. carriage
and insurance 3 8. Tubes 76 each.
carriage free, minimum quantity
6 tubes. .

r/
BLANK CHASSIS

18 S W.GL Almminium

7x 31

93 x 41
10x8

10x5

10x9

12x 9>

M4 x9x
Mx10x3 .,
16x10x3 .
16x8x3 .
117 x10x 3
16x12x4 .
198 x9x 2} |
20x10x3 .
213 x9-5 16 H

FREE BOOK

Our booklet
Handy Hints
gives tips for
Carpenters, Me-
chanics. Engi-
neers and Gardeners. Fully illus-
trated, and it is vours for the
asking. Send stamp to-day.

This accumulator can be coupled
up to give 24 v. with all cells con-

-nected in series or 12, 6 or 2 volts in

series parallel arrangements. They
were originally made for the
Admiralty by a leading manu-
facturer, have never been filled,
and are in excellent condition.
Each is contained in a wooden
crate as illustrated. To clear 10/-
each. Post and insurance 2 6,
HANDY
BATTERY THREE
Constructional data
showing how to make
useful portable loud-
speaker cet {total
cost 70:-; 1neluding
cabinet) Is available

1.6.

ELECTRONIC PRECISION EQUIPMENT, Lp.

Post crders should be addressed to —
ELPREQ HOUSE (Ref. 7), HIGH STREET, WEALDSTONE, MIDDX.

Personal shoppers however shouid call at \—

42-46, WINDMILL HILL, RUISLIP, MIDDX. ®

Phone: RUISLIP 5740 Half-day, Wedneaday.

152-153, FLEET STREET, E.C.4.
Phune: CENTRAL 2K

.29, STROUD GREEN ROAD, FINSBURY PARK. Half-day,

Hali-duy, Saiurday. -

Thursday.
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W. B. SUPPLIES

100, Oldham St., Manchester, 4

Terms. Cash with Order. Orders under £1

d 6d. Orders over £1 add 1

izh \ull.u:l- Condensers, 01 mid..

4 kV.. 02 mid.. 5 kV., .03 mfd.. 2.5 KV,
5 mfd.. 3.5 kV.. 2 - each.

6 \nll Vibrator |’Ilk|\~ (Smoothed). 90

volts output. 8 11 complete.

Rectifters. 230 volt 75 mls., 7 6.

50 mls., 1-.

Germanim I)nulm. 19 cach

Can Condensers, mtd.. 350 v..

5 mid.. 500 v., 9d.

Twin Gang Condensers,

4in. x 2in.. 1 9.

solid Dicleetrie Condensers,
fd.. .0005 mfd. ach

50 ohm,

rans{or

12 vott.

2 for 3'-.
186.

003 mfd. Size
0002 mid..

-earh.
New.

Brand

w
22(t.

3

6%, 3B.A . 4B.A. 9d.

ght  Soldering  hrons,
.

T.V.

leneths

Aerial  Clamps,
. 3

Sotderving Flux.  Monster Size tins. 13.
T.v, Cabinet scctions suttable for 12m.

’I‘ah'e model Viewmaster. complete set of

sections in plain walnut. 45 -.

Metera., 0-20 amp. Charge Discharge Centre

Zero. 6 11, 1 ma.. FSD. 1000 ohms per

Volt Rectified. Scale marked 0-10 volt.

mounted 1n‘La~e 25 -.

Switehes  with
be C. in .109 out. 3 6.
or t-oul~ 12 or 2% volts.

1 it
Suitable for Battery Chargers,

long reach.
et 2-

18 mm.
Barnett,

King PPlags.
su for Francis
each. (New.)

Bluck Bostik. 3 6 size.
Batl Race in. Bore,
Chvom, _ Yanadium
Double Ended. in. to
of 5
Bfl. steel Pocket la|n-~. only 1 8.
Tailor's Culting Out Shears. 8] in.

OQur price 2 - tube.

Ring  Spanners,
Hn. Whit ., 29 6 set

31lpr.

SGOVT. VALVE
SP6 26

—Tested. EAS, B3,
LF36. 3 9.
Vi 11.—25'1196.

valve superhet.

au' ;:[6 465 Kcs LEF's, less valves, 96

0.13 volts A.C. D.C.. 86,
238

't RS .—-8 450, 32 350,
1()!(16273 26 16 x 32 275

VoL, CONT l(()l,\ Ln'r
S.P. Sw, D.P. Sw.. i
n.e.s H \hrewound 20 K., 25
UNIVERS: SHUNTS, —High a((ula(v
wirewound shunts for extending the rvange
of 1 milliamp. or 500 microamp. meters of
any internal resistance. Onlv one simple
adiustment to make. no calibrating meter
being required, Boxed wnh instructions
and_one vears guamntcc 5 range_model.
‘. 505 (4 MA.), covers 1, 5, 20, 100 and 500 ma.
(1'mA.), covers 2, 10 50, 200 and 300 mA.
o, either model, 11 -
VIEWMASTER Sound Vision Chassis, £4
to £7 176 assembled. aligned and tested.

stamp for lists. Postage extra undc: £2.
MASSEY, B
9 A\\cnuv. lhlll.

STAN WILLETTS

43. SPON LANE, Wt BROMWICIL
Tel 2 WES, 2392

R INOT
> R TIRAD
s (Mains). —2 volt with 121,
~18'9. Other voltages in
. Tradc supplicd.

IT4. IS5 IR5, 34, All brand hew. 27 6
Set of 4, 76 each

VAL \ ES.—Brand new. guaranteced 3D6.

8 78: BF6G. 59 VT

and 25",
stock.

35 07 2
N71.80 ;: 3516, 9/6 ; 6K7G, 5 9. P
G u\lA\u I XTAL DIODES.—G.EC.,

L 6 each, 15/- doz. Post 3d
orTey TR \‘\\l'()]! MERS,—32-1, 55-1,
post 6d

80-1, 60 mA., brand new. 3 3,
WANTED

VALVES, C.R.T. GOOD PRICE PAID,

Ditto. {in. to lin., American. 29 6 set. |

2/6

Th's small sum will bring you on
50 glossy art pages full informa-
tion enabling you to build ALL of
the following high-class equipment

*3-VALVE 3-BAND SUPERHET
FEEDER UNIT

*4-VALVE 3-BAND SUPERHET.

NORM. |/ HI-Ft | GRAM."

FEEDER UNIT

% 4-VALVE 3-BAND A.C. SUPER-
HET. (‘' CORONET.")

*5-VALVE 3-BAND A.C. SUPER-
HET RECEIVER

*5-VALVE 3-BAND A.C./D.C.
SUPERHET RECEIVER

*6-VALVE 3-BAND A.C. SUPER-
HET RECEIVER

%6-VALVE 3-BAND A.C./D.C
SUPERHET RECEIVER

#*3-VALVE 2-BAND " LOCAL
STATION T.R.F. SUPER
QUALITY FEEDER UNIT, ETC.

+ FEEDER AMPLIFIER AND
POWER PACK.

% MAGIC EYE TUNING INDICA-
TOR UNIT

*SIGNAL TRACER A.C

*5-WATT QUALITY AMPLIFIER
A.C. WITH NFB

% 10-¥VATT PUSH-PULL QUALITY
AMPLIFIER, A.C. WITH NFB

*SIGNAL GENERATOR, A.C

ETC., ETC

+ RODING'S NEW 1954

= HOME CONSTRUCTORS

HANDBOOK ' _contains c<on

structional details, blueprint circuits,

\
\

COMPLETE parts fists, and
technical descriptions of these
famous outfits, as well as Set
Building Hints, Servicing Hints,
Facts and Formulae. Resistance
Colour Code, Symbols, etc., etc,
AND our current Catalogue

WHAT MORE COULD YOU
WANT FOR ONLY HALF-A-
CROWN'! SO DON'T DE-
LAY.SEND FORYOUR COPY
TO-DAY !

This 1s one the sets you can
build with our prealigned units !
(AS USED BY MR, F | CAMM
IN HIS FAMOUS ' CORONETS.")

Sand stamp for priced parts fists of
PW." AC.. A.C./D.C. or Bartery
* Coronets '’

RODING  LABORATORIES

BOURNEMOUTH AIRPORT,
CHRISTCHURCH, HANTS.

e i e e T e
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Y CRYNTALS. 58 to 8.6 Mics.
steps. 5 6 and 8 - Lt supplied.

;I’I'Z('I.\IA OF . New “and hoxed d ARPI2
VP23 valves. 5 6 cach. 4 for £1.

FISUING ROD AERIALS 12, Set 3.
76 Mounting Base. 3 6. Screw-in T'ype. 9 6.

05 AMPMETERS, 2! in. square \IC 11-
(\l\\ll M I)IU N. 39, ~
20-: 5in.146:

Leading makes.
F.W. 6 or 12v.
100 mA..

L BA
.86

L 146 :

6 . L2 . s 250v. 100 mA

W 9. 30 mA.. 66 250v. 275 ma., 17
T LIRS, 200-240 volts, (apped
3 g 2-15-18-20-24 and 30 volts
at 2 A.. 21 6. One year guarantee. o
MU OPIONES \\|) TIRANS-
X 15 6. - .
- PHONES. Low Resistance. 86.
\Il‘\l\ll R 5. New. ‘)O’)l 902,
9003, 7 8 1 BA St. 1T4, 1R%. 108
BALA, 88' . BAMS, DHTl. BAT6.
LFSL. KF92. EY51, 6BE6. 11'6. _ .
NEW VALVES. 3521 35L6, 2521 ‘:’SLG.
U281, U30. 5Y3GT. 6KIGT. 6VEGT. H0L6.
i12. 80.11: ¢ (!KBCT 11726, 12 6.
MU 11 KT, 2tin. M (’alll)(db(’d
meter, D.C.  Volts 0-3-30-150-300 and 607

Alzo reads

25 6.

mA. 0-80. Black ebonire ca
0-5.000 ohms with 1 att

oy, 16 AL DL ACCUMU-
LATORS, 9 8. B
‘TIR.1196. smin,m Section. New and
cnmplete. Easily converted.
Less valves, 1

BRIEAS

CARBON 3
Microphones with cord
AL, POST PAID IN UK.

THERADIO & ELECTRICALMART

253b. l'mlub('llu Road, L.ondon,
Phone : Park 6028.
(BEXLEY- l
HEATH)

Mail Order Dept.,

5, MAYPLACE ROAD WEST,
BEXLEYHEATH, KENT
Phone: Bexleyheath 1000,
STRONG METAL BOXES. BRAND NEW
CANAD!AN SURPLUS, IDEAL FOR TOOL
BOX. DOCUMENTS, ETC.. CARRYING
HANDLE ON TOP, HINGED LID. HASP
FOR PADLOCK. SIZE 10} in. x 8in. x 6in.
HIGH. 7/6 EACH., PLUS 1/6 POSTAGE.

NEW RETAIL SHOP NOW OPEN:
44, CHURCH ROAD,
UPPER NORWOOD, S.E.I1?
Phone: Livingstone 6222.

Aluminium TV Tube, in. & lin.
7d. & 8d. fu

Co-axial Cable. 50 ohm, 9d. yd., 75 ohm,
10d. yd. Twin Feeder, 75 ohm, &d. yd,
300 ohm, K25, 9d. yd. Screened 1/3 yd.

0005 mifd., 3 gang New &

dea.,

Condensers.
Boxed, 7/6.

Bumper Parcel. 50 Guaranteed Con-
densers, useful values, 5/

6VEGT. New & Boxed,
Orders over £2 Carr. Paid.
Send stamp for lists.

96 ea.
Under 173,
Sats.

Visit our Shop. open 8.30-6, inc.

Tel. : St. Albans 5951.

BOLD & BURROWS (G3HEO),

12-18, Verulam Road
St. Albans, Herts.


www.americanradiohistory.com

7Apr7i|, 7]‘/‘54 -

PRACTICAL WIRELESS

A RADIO EXPERT DESCRIBES THE FUN OF THE EARLY PIONEERING DAYS

BETWEEN 1912 AND 1925

N recent issues the Editor has emphasised the

number of amateur wireless enthusiasts engaged

in their hobby 1o-day, and jt may come as a

surprise to many readers (o know that over 40 years

ago therc was quite a strong amatcur radio movement
in this country.

A fact sometimes forgotien is the part that these
amateurs played in the advance of radio. In those
days there was no question of helpful journais to
provide background knowledge for the amateur, who
had to discover facts for himself. But how much more
fun it all really was, and for most of us.the only
technical knowledge we had at our disposal was of a
very general nature of the fundamentals of electricity
and magnetism gained in the school classroom and
from text books eagerly read.

But for any boy whose hobby was ** messing about
with electricity ™ the advent of wireless proved an
irresistible draw, and every conceivable source of
information was sought in order to obtain some sori
of a basis on which (0 start experimenting. For most
of us of that era our experimental work started by an
autempt 1o pass a signal across two or three feet of
space.  This required two basic pieces of apparatus.
A coil capable of giving a good, hefty spark and a
thing called a ** coherer.”

Problem number one was how to obtain a suitable
“spark coil ™ from limited pocket money, but
instructions  for making this piece of apparatus
appeared in various journals from time (o time and

/By C. H. Gardner

The idea was that i one produced a large enough
spark between a couple of brass spheres, wircless
waves would be set up. To each of these brass spheres
was attached a short rod along which oscillations were
alleged to occur, with the resultant formation of the
required wave,

The receiving end consisted of a couple of similar
rods poked into each end of the coherer. The theory
then was that the wireless wave would set up oscilla-
tions in these rods and the resulting oscillations would
cause the filings to fuse together. Attached to this
coherer was also a battery and a bell. When the
filings fused together the circuit was completed and
the bell rang. A refinement was to arrange for the
hammer of the bell to hit the coherer and thus break
away the fused part of the filings making the whole
apparatus ready for another signal.

If any amateur has become bored with the present-
day forms of home construction, | can recommend
that he has a crack at making this piece of apparatus
work. Frankly, although a modified form of this
cquipment was made to work by experts, nonc of my
own circle of acquaintances cver achieved much
success with it, and it was a great relief to hear that
other forms of detectors had been evolved.

It is rather difficult at this length of time to remem-
ber which of three forms of detectors really came into
being first. The three forms of detector were known
as the clectrolytic detector, the magneltic detector,
and the crystal. Of these the magnetic detector was

most of us made ‘an attempt to
construct it,  The attempts were
not always successful as construc-
tion involved the winding of a large
quantity of wire over a core consist-
ing of & bundle of soft iron wires.
It was also necessary 1o make g
condenser 10 go across the contact
points, and this, in turn, had to be
miade by pasting sheets of tinfoil
on to old photographic plates
stripped of their negatives. This
method of manufacturing a con-
denser usually resulted in something
about six inches square and three
inches thick, having a capacity of
something less than we get in a
thumbnail condenser 1o-day.

The cohcerer was usually described
in the text books as a small piece of
glass tube containing silver filings.
As it required a considerable num-
ber of filed down sixpences 1o make
4 minute coherer, the tendency on

the part of the impecunious amateur
was to experiment with less expen-
sive metals.

— -

A very early radio installation by the author at Brooklands
Jor establishing contact with g racing car.

waww americanradinhistary com
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quite outside amateur possibilities, although it was
extremely reliable it rather insensitive and for a con-
sidetable period was the standard equipment .on
board ship. The electrolytic detector was another
piece of equipment which 1 never heard that any
amateur made work successfully, and the crystal
detector became the standard job in so far as the
amateur was concerned.

Concurrently with the coming into being for the
amateur of the crystai detector, information became
available regarding tuning systems, and the reception
of morse transmissions from ships and commercial
stations became for the amateur an established fact.

It would be appreciated that no signal amplifica-
tion was possible, and therefore ig order to obtain
any range at all the detector must be of the utmost
sensitivity and the appa ratus have the maximum of
efficiency, and this was where the fun really started.
A theory was widely held amongst a mateurs that in
order to get the maximum voltage across the crystal
tuning should consist of the greatest possible amount
ot inductance and the minimum amount of capacity.
Tuners therefore tended to consist of inductance
only. and in order to obtain fine tuning it was
necessary to be able to make contact with each
individual turn of the inductance coil. These were
usually wound with enamelled wire along one side g
of which a strip about half an inch wide was bared
by sandpapering. A sliding contact then allowed
for the necessary turn-by-turn tuning.

The next theory was that in order (o avoid loss,
the gauge of the wire should be as heavy as possible.
Considerable competition existed between local
amateurs to produce the most ™ efficient 7 tuning
coil of this type. 1 well remember stripping one pole
of a large scrap generator and winding an inductance
with wire approximately 1/8 of an inch in diameter.
This resulted in a coil about three feet high and
18 in. wide. So far as I know none of my friends
ever beat this effort which certainly had a most
imposing appedran ce.

Crystals .

But if tuning coils provided a considerable field
for experiment, they in no way competed with the
crystal in this respect.

The information available at the time always
suggested that a carborundum crystal should be
used. This was supposed to be an extremely stable
though somewhat insensitive form of crystal, but it
was in fact rarely used by the amateur owing to its
lack of sensitivity. The search for crystal com-
binations of extreme sensitivity provided a great deal
of fun, and trade circles having by now appreciated
the growing market made available by amateur
enthusiasts, entered into the spirit of crystal research
with considerable gusto. The claims that were made
for some forms of crystal and some combinations
of these reflected considerable credit on the inven-
{iveness of the publicity experts. It was also usual,
in order to impress the amateur with the value and
beauty of these crystals, to send them carefully
packed in cotton wool and contained in little pill
boxes. No doubt the profit on the sale of some of
these crystals provided the original capital for much
bigger things. They provided an irresistible bait to
the amateur and the try-out of a new type of crystal
was often the occasion for a gathering of one’s
friends. Needless to say, a good many of the
“ petter results 7 obtained were psychological rather
than factual.

WIRELESS April, 1954

Undoubtedly one of the most sensitive crystal
combinations was a crystal of zincite with a tellorium
point making contact, but in order to obtain its
maximum sensitivity 1t was necessary to apply a
small potential of about a gquarter of a volt across it
This required the use of a dry cell and a potentio-
meter. As the potentiometer had to be across the
dry cell it was essential that it should have a high
resistance. and as no suitable potentiometer was
available on the market, something had to be evolved.

It was found that a suitable potentiometer could
be made by boiling a lead pencil until the wood
split open allowing the graphite core (o fall out.
This was then fixed between two terminals screwed
into a baseboard and a third terminal sliding along it
provided the necessary adjustment.

A further essential was a pair of really sensitive
high resistance telephones, and luckily these were
obtainable at a price. As in my own case the price
was out of reach for a considerablc period, an
ordinary telephone earpiece had to be used.

Imagine then the amateur of that day sitting down
to reccive signals. The adjustment of the crystal
was very fine indeed, and many ingenious holders
were evolved to provide a very tine adjustment of
pressure. When a suitably sensitive spot on the
crystal had been_found, it was then necessary to
adjust the polentiometer (0 attain maximum sensi-
tivity. At the same time tuning search had to be
made in the hope that some station or other within
range might be transmitting,

Usually, just as a faint signal was being heard,
somebody slammed a door in the house or another
occupant of the room trod on a loose board. This
was quite sufficient to throw the whole apparatus
our of gear, whereupon one’started the whole process
afresh. A curious feature of this crystal combina-
tion was that it always seemed that the glittering
red part of the zincite crystal was most sensitive,
and 1 well remember spending many hours with a
small crucible furnace trying to produce pure zincite
crystals which would be sensitive all over—needless
1o say without attaining this highly desirable end.

The loose-coupled tuner came into existence for
the amateur about this time. This consisted of a
coil former as previously descrited, but inside this
former was a smaller coil which could be slid in and
out 1o a varying degree of coupling. As no slider
could be arranged on this, the coil usuaily had
tappings taken to a rotary switch on its end. Pro-
fessionally manufactured, this looked a most attrac-
tive piece of apparatus though somewhat costly, and
much fun became available to those who tried 1o
construct this piece of apparatus tHemselves. The fun-
damentals were usually the cardboard rolls on which
Jinoleum was supplied and some old brass stair rods.

Little has been said about aerials—the general
idea being to get as much wire as possible as high
as possible. Fortunate indeed werc those of us with
tall trees available and a friend with a good head for
heights who had no objection to climbing on to the
topmost boughs.

(To be continued.)

»

OUR NEW MONTHLY MAGAZINE!
The Practical Motorist & Motor Cyclist
MAY ISSUE — ON SALE APRIL 8th
PRICE 1/-
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NOW READY
Complete bu'\l(licluz instructions for
he

DISCOTAPE|

(o eonvert your gramophone in{o
a high fidelity

TAPE RECORDER

written in non-technical language
with cClear. stage-by-stage diagrams.
Price 3/8—refundable on purchase of
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N.E.A.L. ACOUSTICS LTD.

THE 30 COIL PACK
for the

COROMETS !

FREE

full details for building this super
pack for a super set given FREE with
each copy of our new Handbook The

“HOME CONSTRUCTOR”’

(price 2/6 only). which also contains |
FULL WIRING DETAILS for build-
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pOST ORDERS ONLY PLEASE.
| Send stamp for comprehensive lists.
\ CRYSTAL SET
‘ INCORPORATING THE SILICON

CRYSTAL VALVE

| Adjustable lron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post b/«
A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES

eliminator 37/6 P.v. 1/10.
CHAMPION PRODUCTS,

43, Uplands Way, London, N.21.
"Phone : LAB 4457.

Card tub condensers 8 mfd 500 v. 2/-. .1-330 v
7. dog., .1-500 v. 8'- doz. Resistors. pref tvpes
"See Classified Col. for Valve list.

3 - doz.
ELM BOAD. LONDON, E17. (KEY 4813)

COURY STRE LEAMINGTON London, E.17. ! l33 Bourne Gardens, London,E.4
o 3 | -
i NEW GOODS ONLY
- " :
AUTOMAT - ‘ ''—Tubular Type. . C—Can, Clip Fit.
CHARGER KIT3 -:\‘SFI:S.—Elccr1~ég.&4;515)\'.8 gka;. i
e, bt 1 3 s - 2 95T 64 o 8 a1
8 e“;l“‘ ol DEFESCO. Onr-valve Rereiver Kit. T.1 mtd. 3.- ; T. 2,
s Hoo o"— 4 Complete kit of parts_ including Valve. | 5.¢ 215 . C, 16. 5/3 ; C. 52,
croubleiree. Al drilled chassis, Battery. Diagrams and data UC. 816, w6 C. 16-16, 8/3 ¢
new material with Price 21/8 post free. N o %50y, 28 T
full  guarantee DEFESCO. AC 2. Audio Amplifier AC- 2. 50 %25 v..28 T, 50 x 50 v.
and ample rabing. L 06 x 50 v.. 35 - C, 3292 x 45¢ v.. 11/3.
No. 2 kit, 12/T4v. 501- pcsbéree. F:u]rly wired and tested. infl | ToB. PAPLER.—500 v, whky. up to 000>
4  \Westing- valves, 79 -. post free, ; 006, 9. - 01 - 05 i
21 joampe Vestne || BEFESCO.  ACH, (Fiesatye, Fuh-pill | B0 O s 5 s THILD Cut
rect., 63 watt trans., bailast bulb for 2v.. Gv. Amplifier.)  Complete lit of parts. Mol | 8§, MICA. 500 v. wke. up to 100 pi., 9d.; to
Tic. chnrger, 46/~ ; case, screws, grommets valves. £7 19'6. post frec. Fuily wired and | 500, 1/- ; 1.2 2.000 and 3,000, 1/2.
126 extia, post 2 ' tested, incl. valves. £8 19 8. post free. (D~ VoL, I~ Le. €pdls., all vaiues
No. 1 Kit, similar Lut 2 amp. rectifier. 43 watt gram and Data only. 2 - R | 8- .5.-: with DP, SW.. 59.
{rane., Lallast indicator bulb for 2v., 67,y 12v., Crystal Diodes, 2 -, 0003 & .0005 Reac ‘Conds | S.—Carb, all Std. values. 20%
charger, 38/6 ; case 12/3 : post 1/10 3/3. Crystal Colls 13, “Viewmaster® WV | tol. 4. b ow., Beb; 1w Tl
Vliminator Kit, tra AP o @on [ o6 Pots set of 5 19 6. V/master set of coils 17.6. | 2w W. Wound. @ w. to 5 K. 1/9
P s (o Uil G e R Colaxoable 7 6 doz, vds. IHeater trans: 6.8v. | 5w 105 K.. 2- 15 w. t050 K, 216 { 10 w. to
{rickle recl, condenecrs, cuse, (o 120%: = at1.5A 5 6. O trans5.0000hms 4'3 New stock | 10 K. 2 8 to 30 K. 3/5. '

Terms : Orders up to 10/- post 6d., up to £L
post 9d., over ¥. free. Cash with order

RADIOLECTRON, Zi.diive. Lines

TELEKIT SUPPLY

VOLUME CONTROLS. —( ! and 1 mez.,
long spindles. 2 6.

Complete kit of parts (including valves) for
tape, re-cord’/playback ¢4 watt amplifier. £9.
VIBRATORS.—12 v. 4 T RU-
LAR CONDENSERS, —.

pin. .
uFat 3,600v..2'6.

VALVES., NEW & SURPLUS. GUARANTEED.
0zZ1 4/~ | 6BAS 9- | 1LD3 6/-
104 56 | 6BLS 7- | 12aT7 _ TI-
1LN5 (soiled) | 6BRT 8/6 | 1246 1239
5- | 6BW6 8- l (soiled) 5!-
1S5 6/6 | 6CHo 8/6 | 6SHT (soiled)
1Tt @6 | 65 5 | 5-
105 6/6 | 6K7 4'- | 15D2 4/-
394 28 | ex1 66 | ALG) 46
A %8 | 15 6-| cvisL B
0aLs 78| TD3 iy Bl 50
616 6/6 | THT 6-| KTWsl 8-
GAT6 76 | TST 6- | VR21 3~
6838 6/- | 9D2 6- | Wil 786
Send your enquiries for Radio, TV, and
Electrical Goods :
Chantry Lane¢ Works. Chantry Lane.
Bromley, Kent. Phone : Rav. bbgo.

MICROGRAM AMPLIFIERS

5 £3.19. P'z/fd.P'

0 |

uv 1

N A '

DL \
U e
E ’

Fits inside your record player feaving ‘

room for speaker. Dimensions 10in. x 34in.
x 24in. 4 watts quality output. Suitable
for all speakers and with standard or L.P.
pick-ups. Built-in power pack for 200-250 v.
A.C. only. Valves 6/7 and 6Vé available at
20/- per pair extra, if required. Other
models with neg. feedback, etc.
6d. stamp for illustrated details.

ELECTRO-ACOUSTIC LABS
TAIN—ROSS-SHIRE. SCOTLAND

WWW americanradiohistorv com

WATERLOO RADIO

RINGING CHOKES to supply 2.5 kV
E.H.T. using EF50 v.. 12 6. or with EY5L
Rectifier, 35'6. Full instructions with eacit

choke.

CHARGER TANSFORMERS. — Input
200-250 v. 50 ¢.p.5. A.C. to Charge. 6 or 12 volte
at 1.5amps., 12/6 . 3amps., 21/6 ; 6 ambps..
29.6. Post 2/-.

BRIDGE RECTIFIERS suitable for use
with the above transformers, 2 amp., 11/3 ©
3 amp.. 12'6 ; 4 amp.. 15 -; 6 amp., 23'6.

Post 1/4. i

ITALF WAVLL 195 volts A.C. input. RML.

60 mA.. 39 M2, 120 mA.. 4/3: RM3.

125 mA., 5/3 ;l RM4. 250 v. 275 mA. for T.V..
t 6d.

. RECTIFIERS.—K3/4)
;K345 3.6 kV.. 8/2; KI5
. 8'8: K3100 8 kV., 14'8; K3160
12.8 kV., 21/6,

ALY 6, GCH6, 6BAG, 6B1I6, GBES.
19BES, 6C6. 6BWG, 3Ad. 1U5. GALS, WI7.
N18. GBJG. 50C5, 185. 78 cach ; 6K8gt.
12K8gt. 1R5, VRI150/30, 6BH7, 978 each.

35, Tenison Way London, S.E.L
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Jaults in Home-made fliminatona

SOME USEFUL ADVICE FOR THE USERS OF BATTERY RECEIVERS

By “Experimenter’

intended by the makers to be run from a dry
battery, derive their H.T. supply from elimi-
nators, ecither A.C. or D.C.

With the present high prices of H.T. batteries, even
with the purchase tax taken off, many wireless enthu-
siasts have made, or are about to mazke, battery
climinators. For the price of one |20-volt dry
battery, or at most two, it is possible to make an
climinator that will last for vears: not only is the
first payment the only payment. but the current
obtained is to all intents and purposcs free. as in
‘many cases the current drawn is not sufficient to
actuate the meter instatled by the clectricity under-

3 SURPRISINGLY large number of battery sets,

takings.
Cr—C. W
( Fuse 20 Henry
Choke
oc ) .
Msins 2 2
s grmmemeesaaan a
1]
: E 50000 oy

< ANV -

Fig. L.—A faudt in this circuit (shown by the doted

liney led io instability in the receiver,

IFor the benefit of those whose theoretical know-
ledge excceds their practical experience, the following
hints may prove ugeful, not only in the matter of
personal safety but also to secure freedom from
breakdowns—and what is perhaps more important,
freedom from erratic operation.

This last is by far the commonest fault met with in
home-constructed eliminators. As an example of
what is meant by erratic operation, take the case of a
straight receiver with reaction. A station is tune:l
in 1o a comfortable volume, only to fall away to
nothing a few minutes later ; or what is cqually
irritating, 1o burst into oscillation, Anyone with the
necessary theoretical knowledge will "deduce from
this that the H.T. voltage is fluctuating in an erratic
manner, but to pin down the cause of such a fluctua-
tion is another matter. .

Besides this fault there are others equally elusive
which may very well occur. Among these is the
fault of excessive hum. But before blaming the
eliminator for causing the hum it is as well to deter-
mine whether or not the cause is in the set jtself.
The best method to do this is 1o try the eliminator on
another receiver.

One peculiar case of hum which came 10 my notice
took over six months to locate and pin down. It
took the peculiar form of (a) a normal amount of hum
with the reaction condenser at zero : (b) a gradual
build-up of the hum as the reaction condenser was
increased ; and finally (c) an overpowering hum—
sufficient to drown all signals—if the receiver was
allowed to oscillate. The cause of this lamentable
state of affairs proved to be nothing more or less

’

than a broken pig-tail on a variable condenser !
The consequent poor contact between tha moving
vanes and the frame of the condenser had, in some
peculiar manner, found a resonance with the frequency
of the mains hum, the strength of the resonance
depending upon the amount of H.F. energy circu-
lating in thc condenser. Fortunately for the home
constructor this fault is not likely to be met with very -
often !

Components

One of the snags in eliminator construction is that
the constructor may be tempted to use parts he has
on hand, without reference to their suitability. I
cannot be too strongly emphasised that all condensers,
chokes, etc., used in an eliminator should be sound
and worthy. The condensers should be tested to
twice, and preferably thrice, their working voltage.
The choke should be a proper choke.

I mention this latter because I have come across
several cases where L.F. transformers have been used
as chokes. The L.F. transformer is totally unsuited
to this position, except possibly in an eliminator
drawing only a very small curreni—a matter of a few
milliamps. "Even then only the primary should be
used as a choke. The secondary, with its fine wire,
extremely high inductance, and liability to saturate

_the core, is unsuited. A good choke will have a

resistance of around 400 ohms and an inductance
of about 20 henries at a reasonable currcnt—say 20
milliamps. The primary of a transformer may have
a similar inductance when a few milliamps are flowing,
but this will drop sharply when the current is increascd.
The secondary may have an inductance as high as
3,000 henries, but at a very low current. It may
caturate the core with as little as one milliamp
flowing. To use it is only to invite hum, and perhaps
other troubles as well.,

One particularly annoying fault was characterised
by a sharp click in the loudspeaker aftcr the set had

7o 7o
Accumulator  Set

Fig. 2—In  this | A.C. version, a  double-pole,
double-throw  switch is  nsed 10 isolate  the
receiver from the trickle-charger.
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been in operation for a shott time, when the -volume
would either falt away or increase and be accompanied
by hum. The cause was found to be ruined insu-
lation in an L.F. transformer which had been uscd as a
choke.

Another drawback of a transformer is that it
timits the current which can be drawn.  The primary
will have a resistance of around 2,000 ohms, and the
secondary a resistance of around 10,000 ohms.  This,
added to the resistance already incorporated in the
eliminator, will cut down the voltage and current
which the unit can supply.

Tt may seem axiomutic. that the condensers used
should be sound, yet one comes across cuses where
leaky or open-circuited condensers arc incorporated
in the construction of eliminators, incredible though
it may sound. The leaky condenser will absorb a
areat deal of the power, if it does not go on lire or
explode ; the open-circuited condenscr  will not
smooth the hum. Moral : use sound condensers.

The resistance, which is used to break down the
mains voltage to a value suitable for battery valves,
should be at Icast of the 2-watt rating. and preferably
of the S-walt rating. if freedom from breakdown is
desired. A l-watt resistor will do the job. and may
hold out for a time, particularly when low in value—
around 5.000 ohms—but it may overheat and alter
its resistance.

A D.C. eliminator which gave trouble was found
on examination to have a faulty connection. This is

_PRACTICAL WIRELESS

April, 1954

shown in Fig. 1. The condenser between the positive
and negative sides of the supply on one side of the
choke was wrongly connected. The wrong connec-
tion is shown in dotied fines. This is a mistake in
connecting up rather than a lault. but it proves that
one cannot be too careful. The mistake caused
instability in the receiver.

Trickle Charger

Turning to the A.C. mains eliminator, this usually
incorporates a trickle charger.  All the foregoing
applies here, too ; bui the added complication.of the
trickle-charger is liable 1o add increased hum. Just
how much hum must one tolerate? Itis impossible
to eradicate it entirely. but it must never be intrusive.
One fault of the trickle-charger type of eliminator
in which the accumulator is kept permanently on
charge is excessive hum : this is doubiless due to the
fact that the trickle-charger side of the transformer
is unsmoothed.

It should be possible to smooth this side, but it
would be very dithcult becausc the commercial
transformer has very little excess voltage over and
above the 2 volis necessary to keep the accumulator
charged.

One way out of the difficulty is as shown in Fig. 2.
Here there is a double-pole, double-throw switch
incorporated in the trickle-charger section ; the
accumulator goes to the centre poles, the trickle-
charger to the upper outer, and the set to the lower
outer poles.

News from

ROMFORD AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : N. Miller. 10. Rom Crescent. Romtord.
T (he recent A.G.M., sociciy officers were elected for the
coming year. Healthy progress was reported with member-
ship on the 30 mark, but new members will be warmly welcomedl
every Tuesday evening at 8.15 pm. at R.A.F.A. House, 18,
Carflion Road, Romford.

The club transmitter (G4KF) is on the air from this address
and morse classes tor beginners are being held. Plans are ahead
for participation in N.F.D., and equipment is being assembled.

On March 20th, Louis Varney, A.M.LE.E. (GSRV), will give a
talk on “ TV and Transmitter Design.”” and visitors will be
welcomed.

MIDLAND AMATEUR RADIO SOCIETY,
Hon. Sec. : D. Hall, 144, Hill Village Road. Sutton Coldfield.

T a recent meeting a lecture was given by a member of the

society. Geoft Nicholson (GIHKC), on ** Receiver Design,”

which was well received.

The society hulds its meetings on the third Tuesday in the
month at the Imperial Hotel. Temple Strect, Birmingham. com-
mencing at 7 p.m. Visitors are cordialty invited to attend.

IXWORTH RADIO CLUB
Hon. Sec. : Mr. P. G. Wright,

Bury St. Edmunds.

T the Junuary meeting. Mr. G. D. W. Ross gave u very

interesting talk and demonstration on elecironic organs,

based on recent PRACTICAL WIRELESS details.

The next meeting is on March 20th, 7,30, at Church [nstitute.
Great Baron.

WARRINGTON AND DISTRICT RADIO SOCIETY
Hon. Sec.: Mr. G. H. Fload, 32, Capesthorne Road, Orford,

W arrington, Lancs.

AT the recent A.G.M.. Mr. A, Ferguson was elected chatrman,
Mr. G. Flood secretary, and Mr. B. Webster re-clected
treasurer.

The annual dinner was held on January 29th. Due to the
indisposition of the president, Mr. A. Mounk, the vice-president,
Mr. G. Richards, ofticiated.

Visitors are welcome to meetings, beld at the Kings Head Hotel,
Winwick Street, at 7.30 p.m., on the first and thicd Tuesdays in
the month.

Thurston Road, Great Barton,

the Clubs

THE WEST LANCASHIRE RADIO SOCIETY (CROSBY)

Hon. Sec. : S. Turner. 5. Balte Strect, Seaforth, Liverpoo!l. 2L.

THF meetings of the society are held every Tuesday cvening at
8 p.m. over Gordon's sweetshop ¢l the corner ol St John's

Road. Watecloo. Recent events have included @t latk and film-

stripon ~ Valve Characteristics,” a tatk on ** Early Transmitters,”

and a very successtul junk sale.

New members and visitors are warmly welcomed.

NEWARK AND DISTRICT AMATELUR RADIO SOCIETY
Hon. See. : 1. R, Cluyion, 160. Wolsey Road. Newark.
FORTMOHTLY meetings at 7 p.m. in the Northern Hotel

continue 1o be held. At recent mwcetings the club has
enjored technical talks and demonstrations, quizzes #nd 3 junk
sale.  Meetings in March are on the 7th and 21st, to which new-
comers and visitors are cordinlly invited.

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec. : C. H. Bullivant (G3D!C). 25, St

London. S.E.G.

DURING recent weeks club members have been busy in the

newly formed workshop engaged on the many tashs which
have to Le perlormed before more serious work can be tackled.
There is now 40 square tect of bench space available.

The ctub station {(G3GHN) has bezn active on top band and
humerous contacts made with stations up and down the country.
Other club stations active on top buad on Friday evenings are
invited to give GIGHN a call,

The Clition A.R.S. meet at 225, New Cross Road. S.E. 14, every
Friday at 7.30 p.m, visitors and new members being assured of
A warm welcome.

Fillans Road,

GRAVESEND AMATEUR RADIO SOCIETY

Hon. Sec. : Bob Appleton, 23, Laurel Avenue. Gravesend, kent.

THE club-room has moved ta Scout’s Den, London Roud,
Rosherville, and meetings are now heid every Thursday

evening, at 7.30 p.m.

At tust Annual General Meeting. held on January 14th, 1954,
1. felam (GXBT) and E. Woods (G3FST), were clected chairman
and president, respectively.

New committee being clected.
financial status were discussed.

the club's past activities and

WwWWwWw americanradiohistorv com
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o COmMPLETELY AsseMBLED  MODERNISE YOUR OLD RADIOGRAM FOR A GENUINE

“ ALL-WAVE " SUPERHET ] SPECIAL OFFER!
A = I E] e

,§a~| We cffer this Autochanger complete with Mocel
-G B.3. -wavehand as advertised together with 101n.
' p.m Speakertor 223 plus 10 - carr, and in<.orwith

PRACTICAL WIRELESS 2f7_

B-PP Madelior £26 plus 19 - carr. and ins.

MODIELL B3 —Ae (Normal Price
S-valve 3 waveband £1 1/14/6 i=£16 10 -1
superner. Reoerver for
r peraticn un ARG
mains 103-120 volt= and
S1250 volts emplov-
‘ny the very  latest
WINELLre vaives, It
i~ de~swned to the most g
modern specification, treat attention
having been given to the quality of r¢produc -
tion whirh, gives ov-v}l{)r\m clanity of \pr:(m’h and musxﬁ un both
Gram and Radio. making it the ideal 1eplacen. n: Chacas Lor ey il P
that old Radiogram.” ete. r . ;‘f‘b"”;ed, 13:in, x ],2-’”h with T .
Brief %pecifications:—Aodel B3 —Valve line up. (BEJ., 63Af, @ “;-i 3)"‘9-}«111- and i’lzljt- below baseboard 21in. e
BATG, 6BWE, GXi.  Wavehand Coverage. Short 16-37. Alecdium @ A bulk purchase enables us to oter’ these BRAND-NEW UNITS,
187-550. Long 900-2.0% metres. Controle i) Volume with on of: i,"]f,"iﬂ‘{‘gpf"é““.ﬁ‘é‘g ’”,S(’.’ ‘3,“,““1“;‘-;“ Lhis exceptional price.
{2) Tuning (Avwheel tvpe): 3) Wave +hange and Gram: b 2ase include 7'6 packing and 1nsur nee.
Tone (3 position switch operative on Gram and Radio:, AL sose Ml AL LI T T Y Y 7Y
Negative Feedback iz emploved over the €ntire andio tages. In addition to the Record Players advertised we

have

Chassis size. 11in. X 7,in. x 8tin. high. Dial ~ize. A, v 4tin, _ [

Price, complete and READY FOR USE, exdluaing speaker. A FEW ONLY NEW MANUFACTURERS SURPLUS

2/12'-. «Carr. and Pke. 7 6 extra ) 3-SPEED AUTOCHANGER. LATEST COLLARO 3-SPEED
Plays ) IXED 10in. and 12in. AUTOCHANGER

Records and incorporates the

£1

MODEL 15,3, I'.I'.—']‘I)Rs rémdelpil.jqnhe B.3. chei]\'er I R1d mcrl)]r-

porates two 6BW6 VALVES in SH PULL, resultine in really I , .
ORTHODYNAMIC H.F. Mag- | [Inoiporating D SHGHI

excellent quality reproduction up ta aprroximately 6§ watts,
NETIC HEAD fitted with Twin MIXER TYPE and is aterac-

Price £15/15 -. (Plus7 6 arr. and ins.»
1000000800000006¢00200000080500000 [TIY Y] %]]()V _Stvlus and Matching tively finished CREAM
ransformer. s EAM.

[
A DUAL OHANNcEOLN?ggLAll:INPII:rIFIER and TONE § 0/19/6 “iuy oo | £11/19/6 P cur.
C000000050000000

This comprehensive PRE-AMPLIFIER and TONE CONTROL
UNIT provides full control of Bass and Treble 1n conjunction The PLESSEY
with a main Volume Mixer Control. Can be used with any
Amplifier and any Pick-up. the range of frequency control pro-
vlded by the unit affording ample compensation for all tvpes of
Pick-up and all natures of recordings. j English, American
and Long-Plaving, without recourse to I’j up correction. The
extreme flexibility of the Bass and Treble Controls 1= such tha
the level of Bass and Treble ecan be ser to Sult any conditions
irrespective of the volume output of the Amplifier.
The Unit measures only 7in. x din. x 2in., including =elf-contained
Power Supply, and can he accommodated either 6.1 or away from
the main Amplifier. i.e.; in the front panel of a Cabinet or any
other position. Price, including drilled chassis, valves (BSN7
and 6J5), £3/16/9. Complete assembly data art available separ-
ately for 1/3. Completely assembled and readv for nise, £5 5

[

[T1) ®eccooscse oses se
e A 4-VALVE QUALITY “ PUSH-PULL
P i s

6-8 watt AMPLIFIER for A.C. main; "@ove

® These unitz  will aure-
¢hange on all thire speeds
7in.. 1%n., and 12in.

© They play MIXED 7in.
10:n. and 12in. recors.

® They have separate sap-
phires for L.P. and 78 r.p.m.
which are moved into POI-
b 1Lion oy a simple switch,

® \linimum base-board sze

[ 13

Single Speed Record Player

£3/19/6 (Plus & - Carr,

and insurance.)

RIM DRIVE 78 RPM, complete with

Magnetic Pick-up and incorporating

AUTOSTOP  These are complete

BRAND NEW UNITS for A.C,
mams= 200 250 volts,

0000000000000 s00c00
A COMPLETE

reeeetd VALVE T.R.F.
CHASSIS

oo o'ncluding a 57 P.M. SPEAKER and VALVES
" for only

000000000000 0¢030 0 (1]

0€N90000.

Incorporating Negative Feedback. Filter Input, Circuit
and employing 6V6s in Push-Pull. A simpde arrangement £6/9/6
is provided to enable either a magnetic, crystal or (Plus 7 6

lightweight picK-up to be used. and is suitable for
use with Standard or lone-playing records. A tone
@i control is incorporated, and the 10-watt output
transformer 1= designed to match 2 o 15 ohm
speakers. The overall =ize o the aszembled chassis
k is 10in. x 8in. x 74in. high, and full practical dja-
Qﬁ gramsare supplicd. Price, including drilled chassis

and valves, of complete Kit, £6 17 6. Price f assemhled
chassis supplied ready for L=e. £8 12/6. Full descriptive
3 leanets are avallable separately for 1

oo see

scooocecvos [ LYY 1) his receiver

COMPLETE KI.T for 12 WATT HIGH FIDEU.TY' is the very

latest design covering
‘‘Push-Pull ” AMPLIFIER Sroh 1oeoiE, M.W.-
Designed for A.C. mains 200 to 250 volts, @bands. and includes
emplovs # valves plus rectifier, with ® modern BVAﬂmmxaLure valves, line up bheing
negative feed-back. and comrprises a main IQBAG*I_ZAT*J—IZ’A‘\G%%_\W- It incorporates
amplifier chassis and a reniote controlled Permeability Tuned Coils, ensuring excellent
Pre-amplifier and Tone Control Unit, 9 selectivity and sensitivity.  Overall size of
mncorporating four controls—bass. trehle, complete s including Speaker 104in, x
main volume or mixing control, and a4} X GiIn.  An attractive Bakelite Ivory
i radio. gram, mirrophone selector switch. @ finished Cabinet. «ize 111in, x Htin. x 6gin. 15
This control unit measures only 7 x 4 x ®available for 16:6. ‘Plus 26 carriage and in-
2in.  The measured frequency range of 8 surance). a
the amplifier with this unit shows an 90e0sssscccesee ¢eeecessece
excellent respanse from 14,000 cycles down “IPersonal Set” Battepry 1 iminator
to 20 ¢yeles. the bass and trebie controls$ A complete kit of varts 1o build a Midwet
allowing independent control of gam at “All-drv” Battery Eliminator, giving approv,
borh ends of the frequency range from 69 volts and 1.4 voits. This Eliminator i< for
2Cr0 10 & #ain of H0. It can be seen. there- @ uee on A.C. mains and is suitable for any
fore, that ample correction is provided ®4-valve Superhet recejver requiring H.T. and
To Sult anv Lype of pick-up with any type &, 7. v llage as above or approx. to 69 volts.
of recording, Input voitage for maximum e The kit is quite easily and quickly assembled
catput is 70 mV. 62 volts at 2 amps. eand js housed in a lizht aluminium cax i
and 30 mA. H.T. s provided for tuning unit®4dn. x 1¢in. x 3¢in. Price of complete ki
ete. Price of complete kit, Amplifier and Control Unit, including drilted chassis and geasy-to-iollow assembly instructions, 42 g.
valves, £14. Complete specification and lavout, 2 -, We can also supply (‘omplenely,fn addition we can offer g similar COMPLETE
assembled and ready for usc at £17. Please add 7 6 carr. and insurance. @ KIT 1o provide approx. 90 volts and 1.4 volts,
THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON AND SIMILAR ®Size of assembled Unit7in. x 2} in.x 1'in. Price
DESIGNS AT A FRACTION OF THE COs 14 . (Plus 1 - carr. and ins,)
ece so0ces 0666600008C000000000

[ ] L 0080
STERN RADIO Ltd. ' &7 FleersiReer eey

carr
and 1ns.)

ﬁwﬁﬁ

1£060868C
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Best Buy at Britain’s
VALVE BARGAINS.—New, in original
hoxes. At 7/6—€AGS. VR53. VR56, 6C5Met,
TT11, 6SH7Met. 6K7Met : at 5—2X2. 688,
GHEMet ;. at 2/6—RK34, E1148, 954, New ex
anits. VRl Svivania, 86: VRIL 6-;
VRAR5, 36 : VRBOA, 36 ; VTa0l (TTLL). 5/- 1
VT52, 7.6 : 807, 76 CV6. VR7B, VRO2, at
16 each or 15 - per doz Soiled. tested !
VRE5, VIGSA at 2 6. VROL at 33.
HEAVY DUTY twin circutar polvthene
cable suitable extension mains leads, etc.
Price 8 6 per doz. vards or 100 yards for ONLY
50 -. rlus 3/6 carr.

A2074 contains standard mains trans-
former 315-0-315v. 70 mA., 6.2v. 2A and 5v.
9A. (Admiralty rating), paper smoothing,
10 Hy. choke, etc., etc. In steel case 1lin.
x 6in. x 18in, and in mint condition.
TERRIFIC BARGAIN at 27 6, plus §'- carr.
CIIOKIS.—5 Hy. 300 mA. 50 ohms, size 3in.
x 4in. x _4iin, potted. chassis mtg.. 126 |
30 Hy. 150 mA. 300 ohms, size 4in. X 3in. X
2tin. universal mte.. 10 6 : 5 Hy. 200 mA.
120 ohms. size 2iin. x 2iin. x_3in. chassis
mtg.. 7/6. All brand new and boxed.

100 MICRO-AMPE. MET IRS.—2tin. barrel,

3iin. flange. Brand new at 42'8. 3
181155.—Brand new. £1119'6. ~ Soiled
% 19'6. Carr. 106 extra. Send 1'3 for

circuit and data.
#1155 POWER 1"ACKN,—Three types—
at 24'10,-, £5 5

- and £6 10 -. Send S.A.E
f‘(;r details.

AL RECTIFEERRS.—All new, 6 or 12
volts. 1 amp. at 7/6. 2 amp. at 11,3, 3 amp.
at 126, 4 amp. at 15 -. These are full-wave
bridge type.

FILAMENT 'TRANSFORME
dard tapped prima 3

A, 12 volts 1} am
Type *B,” 12 volts
Either type 7/6.

CHARLES BRITAIN
(RADIO) LTD.

11, Upper Saint Martin’s
Lane, London, W.C.2. TEM 0545
Shop hours, 9-6 p.m. (9-1 p.m. Thursday)
OPEN ALL DAY SATURDAY

Taps.. 4 volts 1} amps.

ore ejeadele oo
R4 o
D Y/ * (g
- & Fidelia
) et . »,
o:o o . HAND 0:0
! ; : BUILT *¢
RADIO **
0.0 0’0
'; JUNITS %
4 *4
) )
0‘0 0.0
oo THE o3
oo FIDELIA 2,
o Hand bullt ¥ MAJOR 10 3
'+ high quality radiogram chassis at %
o economic price, 10 _valve, mode] %*
o illustrated, £32-8-4. De-luxe gvalve %
.:. ;Jnodlel g%é-%s_a 7 valve £21-12-0, .:.
valve £23- .

.:. Technical data sheets free. ,:,
's* Electro  Acoustic  Developments, 2,

o,
ofe Amhurst Road, Telscombe Clifls, Sussex. ¢g®
B DG DA oo g0 ole 0:0 et o 0:’ o o:o 0:0 o3

CONDENSER CLEARANCE

All new goods. (Types gt same prices may be mixed
to make up dozens.}

S.020, 150, 200, 220,
o i, < 400, 4340, 700, 5,000,
L pi., 2/8 don
CERAMIC —56u. 820, 10,000 i.. 3 8 du7.
OUR ASSORTMENT, Mica and Ceramic —30 for 9,6,
PAPER — Really midget tutu'ar- (360 v.), waxed,
wire-ended, 0,001, 0.002, 0.005 (3" diad s 0hL (375
0.0t (37, AN 17 long, 3.8 doz. Standard type,
0.1 mid. (400 v, 0,01 (1000 +.), 3'8 duz.

25 nfd. (350 1)), 6 for 13
e v, 6o for 2.

¢ mtd 2,000V. ost 1 -,
WIRE WOUND RESISTORS — it coated, wire-
ehded, 5w, 135 10w 19. Vil

1 1 L2 K
1 au0 £,

S0, Tk, 150, 200, 250, &4
o5 K. K., 10 K., Speciy
10w, 1)
NEW 5-WATT CARBON RESISTORS 84 —50l. T00.
Ko, 4 K., 5-6 K., 12 Ko 20 Koo K, 200 K
argain list, valves, Cotponcuts, ¢te.. 3d

{Orders under £1, post amd packing eatray,

REED & FORD, 3hsoale. Soundrore. |

1, ceraniv tormel

April, 1954

BUILD SERVIO’S NEW
‘TRIPLE TONE’ AMPLIFIER
ca FOR

-

TCoaponent s,
LBrill 1
Chaa=sia
Gold Engra-
vel Kuobs. Everything down to the fast nut.
200-250v. A.C.
Independent,  Bass, Frebie and
Middle requency Controls, With this
unique feature it is possible to arrange
the Frequency Response to give exactly
the type of reproduction you require.
A completely versatile = Amplifier ;
excellent resuits with old or new records,
78 or L.P. Easy to build, no experience
required.
Qutput 4.3 watts for 2-3 ohm Speake
Plans separately, 2'- refunded with K
Brand New ex-Goy, Resisto
Containing 10 resistors (popu!
and a valve top cap on a paxolin group
board. 6d. each. 56 per doz.
The Cheapest Mulfi-Range Meters to
Date, Measure : 0-6v. D.C., 0-6v. A.C.,
0-230v. D.C., 0-240v. A.C., 0-s0mA D.C.,
0-30mA A.C. Plus a circult testing
scate powered by internal battery and a
valve socket for testing 4 or 5 pinvalves.
Complete with instruction leaflet in
maker's hoxes, 29'6. p.p- 1 6.
181 Plated Steet Chassis 14 x 8 x 3.
Punched for Superhet Circuit. 3 6.
p.p.. 1 6.
Tusuinted Steeving,  Blue or Black.
tal\es6 up to 20z wire, 30 vds. tor 26

Sl r 1toliday < are on the wav. buitd
a - Bristow ', sec P.W, Feb. 51, page 108
or write

SERVIO RADIO

156 8. Merton  Road. Wimbiedon,
s.v1g. rhone ;. LiBerty 6325

|
1

i

l
l

. v wa

LYONS RADIO

LTD.

3, GOLDHAWK ROAD, Dept. M.P.,
SHEPHERDS BUSH, LONDON, W.12.

Telephone: SHEpherds Eush 1729

CABINET SPEAK S.—8in. moving coil
P)M. speaker fitted in wooden cabinet less
back. 18in. sq. x 8in. deep with small carry
ine bhandle at top. In used condition, hut
speaker tested to ensure in good working

glgle:'. Bargain IPrice only 17 6, carriage
o b,
MICROAMMET ~.—~Moving coil, 3iin.
a.. Aush panel mounting, 0/500 micro-
$ 27:8.post 1 -.
NED  WIRE.—Copper aenguctor
1018 rmanoid 1nsulation. BARGAIN

CLEARAXNCE. 12yvards,5'9 ; 25vards, 10'9;
.17 9 ; 100 vards, 25"

[} THODE RAY TUBES. TYPES VCR 97
or VCR 517.—Imperfect. slight cut-off, taint
burn lines. ete. Quite all right for scopes.
exverimenting, etc. Price 19 6. carriage

36

RECORDING TAPE.—Plastic base tape
by well-known manufacturer, an unrepeat-
able bargain. Buy now whilst the oppor-
Tunity exists. 600ft, reels, 9 6 3 1,200{t. reels
18 -. Postage cithersize. 1 -

THE MO TAL BARGAIN
POWER U V1" 10.—Contain rotary
converter. with wound field, 24v. D.C. 1nput
and having a tripte D.C. output of 6v. at SA.,
150v. at 10 mA. and 300v. at 70'240 mA. two
heavy duty starter relays. a P.O. type relay,
smoothing condensers and two lilter units.
Bnclosed in metal cases 12 x 8 x 5ins. Qutstde
of -ases may be a little soiled, but otherwisc
condition is as new and unused. Price
only 12 8, carrage 3 6.

BARGAINS BULLL
Surplus ' ready soon.

N of * Selected-
Please send stamps.

=1

FIRST-CLASS
RADIO COURSES . .

GET_A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME _ -

Aftar brief, intensely interesting study
——undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the postswar boom
in Radio. Let us show you how !

= FREE GUIDE —__i
The New Free Guide contains 132
pages of information of the great«st I
importance to those seeking such I
success-compelling qualifications as
A.M.Brit.L.R.E., City and Guilds |
Final Radio, P.M.G Radio I
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.), I
A.M.I.P.E., A.M.t1.Mech.E,
Draughtsmanship (all branches), I
etc., together with partizulars of I
our remarkable Guarantee of l
-

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your

career.
| FoOUNDED 1885—OVER
b.—— 150,000 SUCCESSES ——

NATIONAL INSTITUTE " oF
ENGINEERING

(Dept. 461), 148, HOLBORN,
LONDORN, E.C.1

ASTRAL RADIO PRODUCTS

(T. G. HOWELL)

ov NDING BARGAIN, — Midget
8 <. 465 ko's, iton cored. 13/16in. scuare
x 11in. high. Brand New High *'Q,” 6 - pair.

age 6d.

5. Coils as used in original model
All Dry 3 (April 58 wssue P.WL), 66
age 6d.

pair. p

_Dual-VWave 1LE. Coil as_used in oriZinal

modets. Summer All Dry Portable, Modern
1 and 2 Valver. cte., cte. 4 3 each, rost 3d.
v CFype Coils as used in criginal modet
A.C. Band Pass 3, 3'3 per coil. Osc. and 8.W.
band also available, postage 6d.
LW, Frame Acerial.—Litz wound, vetrs
high gain. op vaxolin, size approx. bin.
squave. 5'- each post 6d.
STANDARD FRr.1, COILS L&MW, 56
pair boxed, post 6d.

See separatc advert. for details ol our
new publication ** Home Radio.”

138, ‘The Ridgway, Woodingdean,
Brighton, 7.

H.A.C. LU ment

Noted for over 18 years for . . .
S.W. Receivers and Kits of Quality.

_

Improved designs with Denco colls :
one-Valve Kit, Model “C” Price, 25/~
Two 5 » R Ui w 080/~

-_—

Al kits complete with all components,
ace.ssories, and _full instructions.
Beiore ordering <all and inspect &
demonstration  receiver, or send
stamped,  addressed envelope for
descriptive catalogue,

uH.A.C." SHORT-WAVE PRODUCTS

(Dept. TH), 11, 014 Rona Street,
Londomn, 3\'.1, n
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The Editor does not mecessarily agree with the o . ats.
letters must be accompanied by the name and address of the sender (not necessarily for publication).

Correspondent Wanted

IR,—I would like, through your excellent journal,
to get in touch with a boy of my own age (17
years) who is interested in the technique of radio,
and who would like to correspond with someone.
I have a fair knowledge of magnetism and radio

and have built several sets.
I am also studying to become a * ham ™
full licence.—RALPH SAMLAL (Electrical

Pointe-a-Pierre, Trinidad).

with a
Dept.,

Request for Valve Tester

S]R,-I have constructed many of the test equip-
ment circuits described in PRACTICAL WIRELESS,
I have found them all very
useful, but one piece of
equipment which seems to
have been sadly neglected

is a valve tester.
Could you please, in the
near future, include an

surplus equipment.
Jor reccivers

CHS e e enina s ca e e ang

Whilst we are always pleased 10 awist readers
their reclnical ditficulties, we regret that we are unahle
1o supply diagrams or provide inytructions for modity ing
i We cannot supplv aliernative derails
described in these pazes.
UNDERTANE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon G

pinions expressed by his correspondents.  All

I tried a number of methods before T came across
the tuned reed principle, which | found by far
the best. For the receiver | used a sclf-quench
regenerative type with A.F. amplifier and output stage
which had a chassis of perspex 4in. long by Ilin.
wide. The anode load of the output consisted of a
headphone coil mounted under the required number
of tuned reeds which in turn operated a solenoid,
contactor electric motor, ctc. The transmitter
consisted of a variable audio oscillator, driver and
two single triodes. 1 found that better results were
obtained if the modulation wave-form was square—
this was achieved by saturating a specially wound
transformer.,

The same control has since been fitted in a model
‘diesel-driven racing car
with complete success.

As far as I know there
are no books on the tuned
reed principle. 1 spent a
long time experimenting
before | achieved success.

with

WE CANNOT

L DTS |

article on valve festing f ssed enyelog I hope that the above
with a circuit .and con- A g B 0 Gon . cemenesi o Wil give Mr,  Paish g
structional details? base on which to start

Re AC./D.C., please do not make all YOUr circuits
“ universal.”—J. DiMmick (Shecrness).

Officialdom ?
IR,—T was glad to read that you feel so strongly
about the new clause in the road fund application
form. 1, too, have decided opinions upon this type
of petty bureaucracy, but you are in a better position
to make yourself heard. | firmly believe that only by
creating a great deal of commotion over a long
period is it possible to obtain action from officialdom,
and I hope that you and your journal will make it
Yyour business to do so.
Il a test case is brought in the near future to decide
this matter, 1 hope you will report it prominently,—
JamEs HEATON (Stockport).

Contact Wanted
IR,—Through the medium of your excellent
magazine |1 would like to contact any reader
who has operated thz type 18 Mk. 111 Army set or
the aircraft receiver type 4615].—PuiLip CoLE
(Stonewall, Co. Cavan, Ireland).

. Redio Conirol of Models
IR,—T read Mr. G. Paish's letter in the February
edition with interest as 1 encountered the same
experience some years ago, only my speciality was
model aircraft, where weight had to be 1he first
consideration. ' ’ ’

his experiments.—F. M. Gisss (Olton).

IR,—1I have just seen the letter by Mr. G. Pajsh n
your February edition of ** Open to Discussion,™
and I, too, agree that a section in PRACTICAL WIRELESS
dealing with Radio-controlled Models would be very
welcome indeed.  One reason is that once the trans-
mitter, etc., has been built it could be made to work
not only models, but whatever electrical apparatus
the builder wished and from far off—also another
reason is that there is so little literature about dealing
with this subject, and try as I might 1 have been so
far unable to get any circuit.data which has been of
any value.—N., WmiTE (Camborne).

Radio Construclion Society

IR,—Recent articles in PRACTICAL WIRELESS have
described power packs suitable for all dry
battery portables. A mcmber of our society con-
structed such a pack, using a 5K (2 dropping resistor
on the H.T. side to reduce to 90 volts, as his secondary
winding gave 210 volts. Most transformers taken
from the spares box have been designed to give outputs
well above 100 volts. On using the pack with a com-
mercial receiver which functioned well on batteries
the only audible response consisted of self-oscillations
caused by feed-back via the common H.T. leads.
The trouble was cured by decoupling all stages but
the last, using 0.1 ;F with 2K for the R.F. and 8,F
with 20k for the A.F. In addi*ion we would like to
endorse the necessity of a thorough voltage chcek
before connecting up the L.T. This account of our
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experiences may weil save some reader a headache.

With regard to the A.C. versus A.C./D.C. con-
troversy raised in the February issue, we arc wholly in
favour of the former on account of the mains isolation
provided by the transformer. We hold this view on
the grounds of safety, both personal and in respect of
any auxiliary apparatus 10 which the set may be
coupled. ’

In conclusion. may we through your columns
invite any radio enthusiast in this area who would be
prepared to address the boys in our society on any
aspect of electronics. kindly to contact us.—
N. Green, K. S. Trmow (Belle Vue Grammar
School, Bradford).

ACIDC. or AC. Only?

IR,—T am writing in reply to your editorial con-
cerning A.C./p.C. designs.

My verdict after building and repairing many
pieces of this type of apparatus during the last 20
years is emphatically no ™

A.C./D.C. gear should only be tolerated by those
who have no choice in the matter, i.c., those who are
on D.C. mains. Were | myseli in that unfortunate
plight I would, 1 think, prefer to go 1o the trouble
and expense of building myselt a D.C./A.C.
converter. .

The arguments against A.C./D.C. gear arc :—

(1) The hum nuisance. True, it can be reduced o
negligible proporiions by good design and work-
manship—but it is always ready to intrude itself
upon the least provocation.

(2) The “live” chassis. This is another real
nuisance. Apart from the potential danger of
shock it also limits one in the use of pickups,
microphones, etc.

(3) Restricted range of suitable valve types. Fancy
trying to design. for instance, a communications
receiver, a 144 meg. converter or a Williamson
type amplifier, around AC./D.C.!

No, sir, A.C. only. every time !—W. MACKINTOSH

(Putney, S.W.).

Wrotham Transmissions

{R,—The increasing interest in V.H.F. reception
suggests some readers may be interested in the
transmissions by the BBC of Home, Light and Third
programmes from Wrotham, on a wavelength of
approximately 3.1 metres. A present schedule shows
these as taking place at hourly periods from Il am.
and 1 p.m., with a two-hour period beginning at
2.30 p.m., and a further transmission beginning at
6 p.m. on Monday, Tuesday, Wednesday and
Thursday of each week. No particular difficulty
arises in winding coils for this wavelength. Tt is not
possible to give exact details, but 3 turns about
¢in. in diameter forming a coil #in. long, self-

April, 1954
supporting, will frequently be suitable. With really
efficient U.S.W. design one or more turns will hu
required. If, however, the design is poor, with con-
siderable stray capacity and fong leads, it may he
necessary to remove half a turn, though results ar
likely to become poor. The range is limited. As a
guide to the correct tuning point in areas where the
signal is weak some form of frequency-meter or signal
generator is highly desirable, especially when experi-
menting with home-wound coils in converted
apparatus.—F. G. Raxer (Upton-on-Severn).

Amateur Transmission
S IR,—1I hope | may be privileged to reply to G3FYY
on this question of the amateur transmitter.
His answers are interesting and we can draw the
following conclusions from them.

It is possible to devisc a way to limit the range of
a transmitter (4). That hams do cause interfer-
ence (5).

I think he misunderstood my question about
teing off the band while using a C.0. Apparently,
however, the ham can achievc this in spite of the
crystal—Well ! well ! (3).

That all British hams are experts is rather a
tall one. l've listened to plenty secking advice
from each . other—some of it quite elementary.
Come off it, GAFYY (5, 6 & 7).

This bogy of the 1932 Telecommunications Con-
vention is the ace of the oppositions argument,
After all this time it needs revising on this question
of morse on V.H.F.- And how is it that the Ameri-
cans gel away with this—quote : . . . the creation
of two new classes of licence sometime during 1951.
One would be a Novice Class, requiring the passing
of an exam. including a code test at only 5 w.p.m.
and a very simple wrilten test in theory and regula-
tion . . . Maximum input power probably would
te 75 watts and crystal control would be required

.. code or voice in 145-147Mc/s.

. . . A Technician Class licence, with 5 w.p.m.
code test but the same written test as for Class B
licence. Privileges would be all those in bands
above 220 Mc/s—ungquote.—From the 1951 ARRL
handbook.

{ have also an American mag which describes a
V.H.F. Citizen’s band—no morse, no exam !

Seems the Americans can do the impossible !

But what is the use of arguing about whether a
novice band is practical—it is obvious by now that
the hams will do all in their power to oppose il.
Of course, all hams aren't so fanatical. To
quote the words of a well-known amateur : “1
mugged up enough morse to pass the test and then
with a sigh forgot it all.”

I wonder how many turn away because of the
discouraging attitude the British adopt to the novice.
—Hecror CoLe (Workington),

Fditorial and Advertisement OMce

o Practioal Wirelss,” Goorge Newnes, Ltd,, Towor House.

Southampton Street, Strand, W.C.2. ‘Phonme : Temple Bar 4363

X ‘elexrams : Newnes, Rand, London.
Registored at tbe G.P,0. for transmission by Canadizn Magazine Post.

The Editor will be pleased to consider urticles of a practical nature suitable for publicativn in ‘* Practical Wireless." Such articles sho by
written on one side of the paper only. and should contain the name and address of the sender. Whilst the Editor does not hold hirr:sel/resp;‘r{gibl:

for manuscrints, every effort will be made to relurn them if a stamped and addressed envelope is

¢ intended for

the Editor shotld be addressed : The Editor. ' Practical Wireless,”” George Newnes, Ltd,, Tower House Southar’;x(;;t'onrstreet Strand, W.C.2.
Ouwing to the rapid progress in the design of wireless apparatus and to our efforts to-kee; our readers in touch w th st developments.
we give no warranty that apparatus descrived in our columns i3 not the subrect of Iettl;rs patent. Lt HeRtalestiderelopgen i

Copyright in all drawings, photographs und articles published in '

Practical Wireless ' is specifically reserved throughout the countries

<ignatory to the Berne Convention und the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. ** Practical

Wireless  incorporales ** Amateur Wireless,
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TYPE

Brand new and unused.
5 Frequency ranges : 18.5-7.5
Mc's ; 7.5-3.0 Mcs; 1500-600
Ke s ; 500-200 Ke's ; 200-75 Ke/s
Supplied in maker's original
wood transit case. LASKY'S
PRICE,  £11.19/6 Comblete.
R.1155 Receivers. Second hand
aerial tested. £7/19/6.
carriage and packing 12/6 per
unit extra, including 10'-, which
will be refunded on return of
backing case.

MBILED
CK_AND QUT-
I FOR R1155

FULLY AS
POWER A
rurTr G

"RECEIVERS

For use on 200-250 volt A.C.
mains. Wired and complete
with valves. In steel case, hlack
crackle finished, size : 12 x 5!
X 7in. LASKY'S PRICE, 78/6.
Carriage 5/- extra.

Power pack as above, complete
with 6}in. loudspeaker. PRICE
£5 5/0. Carriage 5/- extra.

METAL RECTIFIER®
6 and 12 volt F.W.-H.W.
2a. .. 9- |RM1

3/10
4/3

3 a. o

4 a 12/- |RM.3... 5/

6 a ... 19/6 RM.4 .. 18/-
6 Volt 12 vVolt

}amp. 216 [ tamp. 3/11

lamp.  4/8 lamp. 6/8

TELEVISION SEL_EN M

RECTIFIERS
The very latest ' Sentercell

S.T.C. range.

K340, 3.2 kV, 6/-

K3/45, 3.6 kV. 8/2

K350, 4.0 kV 8/8

K3/100, 8.0 kV. 14/8

K3/160, 12.8 kV. 218
MAINS TR FORMERS

All 200-250 v. 50 c.p.s. primary
Finest quality, fully guaran-
teed.
MBA 3. 350-0-350 v, 80 1nA
6.3 v. 4a.,5v. 2a. Both fila-
ments tapped at 4 volts. An
ildea] replacement trans. Price,

MBA 6. 323-0-325 v. 100 mA.
6.3 v.3a, 5v, 2a. With mains
tapping hoard. Price, 22/8.
MBA T, 250-0-250 v. 80 mA
8.3v.3a.5v. 2a.

ments tapped at 4 volts. Price,

SPECIAL OFFER,
wh type. 235-0-235 v.
tUmMA.6.3v.3a.,12 6.

A'T3. Auto transformer. 0-10-
120, 200-230-240 volts 100 watts.
Price 17 6.

co

Studio  xtal.  turnover p.u.
£9/19/6.

AERIAL RODS.  12in. long.
Steel, copper plated. 2,8 dozen.
POST FREE.

CRYSTAL DIODES

PO, FOCUS VVAGNETS

Glass type.  Wire ends. 35mm. With vernier adjuster.

Li6Reach: Tetrode 15-. ' Triode 176,
s TR Th T Less vernier. All tvpes 12 6.

LJNE AL 1.7, . ; N

! I“'Il wc‘m’ﬁu t : 3Bmm. Wide angle. with vernier

Output 7-9 kV. E.H.T. with | and picture shilt control. 25,-.
heater winding for EY51. 19 6. l

23 000 1V T T
EV6 .. 76 POSSIBLE PR
BZ4 .. @- SOME EXAMPLES
GAMG ... 76 = -

SPECIAL OFFER. 4 Valv 1 each
%’;50 w26 1R5. 1T4, 1S5 and 354,
50, R

New Sylvania LASKY’S PRICE 30/-

10.- POST FREE.
184 3
384 106
1T4 106
1R5 e
185 | 76
G 10:-

J/RA/3 AMPLIFIER

6 VALVES. 1215 WATTS OUTPUT.
Originally made for talkie film pro-
jectors. In carrying case. Chassis
size 1144 x 10 x 4 ins. For use in 100-110
volts A.C. mains. Grey crackle finich.
Fitted with volume and tone contro
Resistance capacity coupled circuit.
Qutbut 2 KT66 in push-pull,

High quality components used
throughout. In black rexine covered
wood case, size 15% x 13} x 9% ins. . . B
giving plenty of room for speaker. etc. Circuit diagram
avallable. Complete with 6 valves, fully assembled and wired.

LAY £8.19.6 compLire
Carriage 15 - extra.

Suitahle 1°0 watt auto-
trans. for 200 250v.  18/6

CAR RADIO
SPECIAL

Partly Assembled
Car Radios

Small =ize case. only
12 x 6 x d4in. Wil fit
most cars, For either
4 or 12 volts, depend-
ing on vibrator.
Chassis supplijed
with 5 octal valve-
holders, medium
wave aerial and os-
cillator coils. Qutput
transformer, volume control, sundry rvesistances and
condensers, dial and knobs. Case finished in pleasing shade
of brown crackle. Dial calibrated 150-558 metres,
LASKY'S PRICE, 69/8. Carriage 5/- extra.

WRITE FOR FULLER DETAILS.  Other chassis in various
co?ditlons of combletion are available for personal callers
only.

CIRCUIT for 5-valve car radio, using above chassis,
PRICE 1'6.

We can supply a set of valves that wiil suic this car radio.
All either GT. or metal. One each as fallows : 6547 P 6R7
6V6 ; 074 | 6K7. PRICE 32/6 THE SET.

DE LUXE T.V. CABINETS
Our new 1954 Mark 11 model.

For 12in. c.r. tubes. Finished
in  teautiful fizured walnut
veneer, with either light,
medjum or dark polish. Sup-
plied complete with mask,
glass, back., speaker baffle
and fret, castors and c.r.t.
neck protector. Inside dimen-
sions @ 16iin.  deep.  17{in.
wide, 28in. high. Overall
height 32in. and width 18%in.
LASKY'S PRICE, £810/0.
Carriage 12 6 extra.

This cahinet can be supplied
with apertore for 16in. or 17in.
c.r.t. at no extra charge, but
the mask and glass witl be
omitted.

LASKY’'S RADIO

Lasky’s (Harrow Road), Ltd.,
370, Harrow Road, Paddington, London, W.$
Telephones : CUNningham 1979-7214.  All Depte.

MAIL ORDER AND DESPATCH DEPARTMENTS - 485-487,
HARROW ROAD, PADDINGTON, LGNDON, ‘Ww.10.
Hours : Mon. to Sat. 9.30 a.m, to 6 p.m. . Thurs.. haif dav. 1 p.m.
Postage and packing charges (unless othe rwise tated) : ¢n orders
value £1—1<. 0d. extra ; £—2s. 0d. extra ; £10—3s. ¢ extrd ;
over £1} carriage free unless specifically stated otherwisc. All

roods tully insured in transit.

Pleasing design, complete with
drilled chassis, dial. drum drive
and back. Finished in satin
mahogany veneer, natural
polish. Qutside dimensions :
174in, wide, 11%in. high, 5in.
deep. 9
LASKY'S PRICE, 36/-.
Carriage 2/- extra.

Circuit and component list for
4 valve T.R.F. set available.

R.1132 RECEIVERS,
With all valves. In metal case.
Grade 1. Brand new
Grade 2. Solted ...,
Grade 3. Secondhand
Carriage 10/- eachr extra
HEARING AIDS
By well-known manufacturer-
In metal case. size 2} x 14 x 1 in.
Complete with batteries and
3 sub-miniature valves. Two
controls : volume and on off.
Fitted with internal crystal
microphone.

LASKY'S PRICE 48/6
Carriage 2/6 extra.
Perfect working order, but

ightly soiled.

SPECIAL APRIL OFFE
Magmetic recording tape, on
Cyldon metal spools. B
famous British manufacturer.
600 feet. 6/11 Post16.
1,200 feet 14/11 Post1E,
LIMITED QUANTITY. BUY
NOW AND SAVE CASH.
PLASTIC ESCUTCHEON
MASKS
With dark screen filter,
in., ... 1

121 /6
16in. . S
WIRE MESIT DI Yy
AERIALS 5/-,
SHADED POLE GRAM
MOTORS
Rim Drive. 9/6.

LE. TRANSFORMERS

465 Kc/s Iron dust cores in
cans. Inidget type. Size : lin.
x1#in.x21in, Price 8/6 per pair.
WEARITE TYPE 550. 445-520
Kc/s. 8/6 per pair.

WEARITE TYPE 500, 450-476
Kcis. 8/8 per pair.

LOUDSPEAKERS
First Quality. All 3 ohm speech
coil. Less output trans.

3in 15-
4in 15
5in. .. 13 8 10in - 176

Now available. 12in. ”Good-
mans heavy duty. 15 watts,
15 ohms.

LASKY'S PRICE. £5 19 6.
Carriage 3 6 extra.

TAL PURC
INLESS S7
IRDING WIRE

1hr. Reels

i
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VOLUME CONTROLS
PFolentiometers, Carbon 'Trac
INM L2 (500.000 ohms). long spindle. fitted
DP ST switch and mtg. plate.
/ 2eced W PEST 3M T wie
With DP switch, iln. spindle.
111348 TRANSMIT 1 ! CONDENSERS %&0)8_:_‘ f;{el %% I%OO“M PA?\CP H-un
Medium high powered \ Mansbridze metal cased type.  Dim. : >, Rel. 3U 5 :
E(‘T sé:irl}r%gl\etleo\.\rlrt)hhic\d‘ i | S8, &8 i 1){()0%) e S G/'F‘ }\)Vllléf:, %}S’) Z?N(;Yecgo?}'h?dsplndle 2 M. Rel
st Lo, % 16'in. x Uitn. External Power ' Akk ﬁ:f' : e - 1%7-7.-2169.
Supply required. 1 A%589 5/6 ¢ ad. cetra | Ask for 3/3 Each Fost
Ask_for 39/6 Each Sl‘%:”ia;h o rolytic Tubul Aluminium cased. prHa 3d. extra
P ESA 5 extra clecirolytic Tubular. nini . . . . =
ve ALSO AVAILABLE ’ \(’ﬂ;Xd. (-ardbogy.l caver. u .Sr.)A. rdec 1/\"‘:" 'SW”'C"- 3in. spindle o 1“{\-’-‘ “"’GI-)OOOJ”
5 S N e SRIGS apacity 32//F, wig. vig. 33 v. D.C. Dia Aslt for iac 05
TLI51B as above. but l(;sh\nh?. SR i SWich iz, plate, P H105 2/3 Y 3d. extra
. Yoo arviage i :
és}\s_)gm 15/- ac T‘Ké:(ira Ask for 1/9 Each Post Preset Tybes. less switeh.
., . P H352 Od. extra | () Metal type. (T') Tropicalised.
MONITOR l(olnl\l'ly-)\ol ey 2, Or 3 Condensers (32150, as above. in 10,000 (2 Rg[l'lt()\%Vo“ ac\m‘ PH(\%! (T)
As used with the RIS or R1032. it erphiat] Cen il R O 757 BRI (D
Loss valves and Crystals, but Othf‘l‘\'h(‘ A:-}l;g}gr 4/6 Each Fost 0002, P'H36 (M)
Complete.  Dim, : Tin. x 5tin. X P H3:2X oo exera { 20MBE Rol 0w o188 PIHIS (T,
il;;ztfw constructions, lnFHca):lsw (a;o. . glectl'OIVtBl( FTU'})\\QJ( A]Oummium r(“me Price 1 6 each. Post 3d. extra.
sk for _ Eacr 3 apacity 8/(F, w ‘3. ia g . |
P H82 5/ 1-extra | Tin. x 2iin. Tag ends. Mfs. sarpius. Short Spindle Types. less switch.

28-WATT ouUTeLr
Parmeko type AF5084 1A
Primary 6,600 ohn: C.T.

. x24n. X Ju{ I'ully

or 10 ohms. Dim

shrouded. Wet. 3ib.

Ask for Each Post
P H565 1 9/ 6 Paid

CHRONOUS

ACK

approx. 120 v. D.C.
: n. ¥ 2tin. x

rator con-

MAL L()‘l'\ N

1nput 12 v. D.C. Ouc
70 mA, unsmoothed. Dim. :
fin. Unused, but soiled. and v

tacts stuck due to long storage.

Ask for . Each Post

P E85t 10/ Paid
10.\ 14381

MEICROPIIONE RUF
(Flying Helmet type:
Electro Magnetic 500 ohms with switch.
lead and 2-way sockets.
Ask for Each Post
£ E16 3/1 1 6d. extra

Post

Ask for
P H598 3d. extra

1/9 Fach
Electrolytic Tubular, Aluminjum case.
clip mtg. Capacity 8-16/1F. wkg. vtg. 450
v. D.C. Dia. : 1 in. x 2;in. Mfg. surplus.
Ask for 3/- Each Post
P H918 3d. extra
Clip 44 extra.

WA, POTENTIOMETERS
2 watt by Clarostat U.S.A. 10.000¢2. Rel.
CMC-63532 Preset.
2/6 L.Rl‘h

Ask for
P H957

IS

Pos
3d. extra

aO()OO" Rer. 10W 8711. lin. spindle. P/E921
100000" Ref. 10W 8777. |in. spindle. P H&9)
T

50),000¢2 Ref. 10W 7856, lin. spindle. P H700
Ty

1 M Ref. ZA.2809, tin. spindle. P H733 (M).

Price 1 9 each. Post 3d. extra.

Midget Types. less switch.

500¢2. Ref. 10W/8990, tin. spindle. P/H428.
25000(2. Ref. 10W 17403, Preset., PiH657.
100.00072. 1tin. spindle, P EJ28.

250.000¢2. Linear. iin. sp. P H896

500.00072. Log, l§in. sp.. P, H85.

Price 23 each. Post 3d. extra.

Crder direct from :

CLYDESDALE

Plone : South 2706/9  Branches in Sco

NS U PPLY 2, BRIDGE STREET I
LTD. GLASGOW - CS5

;Iand. England and Northern Ireland

Speed the job with this BLACK &
DECKER {in. Electric Drill.

32, with | & 12/6 monthly

order | for 8 months
CASH PRICE, £5.19.6

BE PREPARED!
MONEY with these PROFESSIONAL AIDS.

Present-day service demands a high-
The PULLIN

Save TIME and

resistance meter.
« 100 " is 10,0002
resistance ranges
| 1,000,000 on internai
4in, meter in handsoms
case,

£3.

and £I

per volt and ha

173. with orde

monthly

CASH PRICE £11.11.0.

EASY PAYMENT ORDER BLANK
To: Frith Radiocraft, Ltd., Leicester

Plaase sUPPIY.ccvviiiienennns
far which | enclose £ 8
further monthly payments of £
of next month
P.W. Apl, 54

NAME IN FULL (CAPITALS) ..o

Deposit and agree to pay
commencing on the first day e

SIGNED {usual signature)..

[BAV1Esco000000000 036508000005000

No. of Pa'mts |

Ful

reading up to
batteries.
diecast

for 9 months.

S

r

I lists of other high grade equif-
ment free on request.

iLLY L]

69-71 CHURCH GATE:-LELL
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DR

VS

(Dept. PW), 42 TOTTENHAM CT. RD.,
LONDON, W.1.
Telephones : LANGHAM 1151/2

(Hhadlio)

LIMITED

BUILD

| cabinet.

==

= =
=g

looking

follows :

MODEL . T.R.F. RECEIVER

This is a 3 valve plus metal rectifier TRF
receiver with a valve line-up as follows :
Sh7 (HF). 617 Dey) and §VE (Outputl),
The dial is illuminated and when assem-
bled thereceiver presenisa very attractive
appeararce. Coverage is for the Medium
and Long Wave bands. Operates on 200/
250 volts AC Mains,

Plus 2/6 Packing, BB 15 . O

Carriage, Insur.

ALL COMPONENTS SUPPLIED
NOTE : We would respectfully suggest
that they send for QUR Instruction

Instruction
able separately at 1/-.
NEW within 7 days.

THE LATEST RANGE OF W.B. H.F. SPEAKERS
Incorporating the NEW Composite Cone
W.I. 6in. H.F.. 10,000 lines, 3 ohms, £2.10.8
W.B. 8in. H.F., 10,000 lines, 3 ohms £3 0.6.

W.B. 5in. H:F,, 12,000 lines, 3 ohms, £3.
W.B. 10in. H.F., 12,000 lnes, 3 ohms.
£3.13.6.
(Also available 15 ohms imped.)

the components.

12in. long, 5in. w

YOUR OWN RADIO!

=, We can supply all the parts (includ-
! ingvalves, 5in. moving coil speaker.
chassis,
down to the last nut and bolt) to b—————"
cnable YOU to build a profes<ional-
radio.
punched and drilled ready to mount
| There is a choice
el of any of three attractive cabinets
ide by €in. high. as
either fvory or brown bakelite, or wooden, finished

BT & e E g
T.R.F. RECEIVER we c;r"l‘supply this Receiver ready built at £8.19<. 6d.

ARE GUARANTEED FOR ONE
10 those interested in building this recejv e
Booklet.
for THEMSELVES how comprehensive this Bookiet js,
Booklet and priced Parts List
This money will be refunded if circuit diagram is returned us
When ordering please stute Mode! No,

4 watt AMPLIFIER KIT

This is a 3 valve 3 stage Amplifier for use
with Gramophone. Microphone or Radlo.
Valve line-up is as foliows: 6SL7 ; 6V@ :
574. Negative ieed-back. Tone control.
Voltage adjustment panel incorpora-
ted. 4 watts output. For operation on
A.C. Mains 200/250 volts,
The complete Kit includes every item
down to the last nut and bolt, drilled
and punched chassis, and comprehensive
point-to-point wiring circuit diagram.
Chas<1s dimens.: 8in. x 6in. x 2}in.
ALL COMPONENTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

-

and everything

———
‘The rchassis is

in

1 > f walnu*. Complete
and casy-to-foilow point-to-point and circuit wiring diagrams supplied.

MODEL 2, SUPERHET RECEIVER
This is a powerful midget 4 wvalve plus
metal rectifier Superhet Receiver with a
valve line-up as follows : 8KS. 6K7, 6Q7.
6\ 8, The dial1s illuminated and coverane
is for the Short Wave bands betwecen 1o-50
metres, the Medium Wave bands between
190-540 metres. and the Long Wave band=<
between 1,000-2,000 metres. Operates «n
200,250 volts AC mains.

Plus 2,6 Packing, £7 .19. 6

Carriage, Insur,
pusie .o,
YEAR

Plus
CARRIAGE & INSUR.

£4 . l9 . 6 2/6  PACKING.

Intending constructors can then judge B
Lo

Output Transformer supplied 1s
for use with a loudspeaker of 3 ohms
1mpedance and we would suggest that Lhe
oulput of the completed amplifier justifies

for either of the above avail-

e the use of one of the latest W.B. ..

. ! mA METER Speakers  which can be supplied as

D.C., Tin . panel mounting, 16 6. follows :  8in.. 60 8 ; 9in.. 67/- : 10in.,
plus post and packing, 73:6. All plus 26 pkg., carr., ins.

TERMS OF BUSINESS : | (Uit Diagrani ouly. aiailavié separately

I .
To those who require this
readv-built we can

vlus 3:6 pkg., carr.,

Cash with order (or C.0.D. Post items
enly): all orders for small iterns totalling
©ver £2 post free unless otherwise stated,

Amplifier
supply iv av £5.1€.6,

QUALITY GOODS ®

MONEY BACK GUARANTEE

®  PROMPT DESPATCH

>

j NEW PRACTICAL WAY,

I With many of our courses we
| supply actual equipment. Courses
i include : Radio, Television,
I Electronics, Draughtsmanship,

Carpentry, Photography, and
| Commercia! Art. etc.

NS

LEARN THE

EM

L]
2 - |
¥
|
FITUTES
TheonlyPostal College whichispart of |
a world-wide Industrial Organisation.

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

City and Guilds Grouped Certificates in Telecommunications : AM, Brit. |R.E.

Examination, Radie Amafeur's Licence, Radio and Television Servicing Certificates,
General Radio ana Television Caurse's, Radar, Sound Recording, etc. Also Courses in
all other hranches of Engineering and Commerce,

The advantages of E.M.I. training. % the teaching methods are
planned to meet modern industrial requirements. % We offer training in
all subjeces which provide lucrative jobs or interesting hobbies. %A tutor is
personally allotted by name to ensure private and individual tuition. Y% Free
advice covering all aspects of training is given to students before and after
enrolling with us.

[ POST THIS COUDPON TODAT of
Send without obligation your FREE book.
E.M.I. INSTITUTES, Dept. 32K

43 Grove Park Road, London, W.4.
| Phone: Chiswick 4417/8.

Gourses from
£1 per month

NAME
ADDRESS

i SUBJECT(S) OF INTEREST ...
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GOVERNMENT SURPLUS, 26-page
List; Radio and Electrical Equipment:
price 6d. A. T. SALLIS, 93, North

Road. Brighton. Sussex
6AMSG, 7/-; 465 kc IF Trans., 6/- pair,
post 6d. Send for bargain list ot
new valves and components. s.ae
ELECTRICAL-SALES SERVICE, 133
Leavesden Rd Watford, Herts.

OSMOR ‘for really eflicient coils. coil
packs. and all radio componcnts,
as specified for many Practical
Wircless © circuits, See our advert.
on cover il of this issue for {ree
circuit offer, or send 5d. stamp to
address  below. OSMOR RADIO
PRODUCTS. LTD. «Dept. PCH,
Borough Hill. Croyvdon. Surrey. iTel.:
Croydon 5148/6.

EVERYTHING for
tors. Condensers, Coils.
sistors. etc. Send stamp for
SMITH, §8, West End Road,
cambe. Quick service.

RADIO SUPPLY CO. (LEEDS) LTD,
32, The Calls. Leeds. 2. Ex-Gov.
‘Transmitter - Receivers, type TR9.
complete with all valves, only 47/6,
plus 5 carr.; Moving Coil Meters,
4-5 amps. 11/9; Selenium Rectifiers,
2/6v. ta, H.W.. 2/11, 6/12v, ia, HW,,
3/9; F.w. Bridge Types. 6/12v, 1la.
6/, 6/12v. lla. 7/9; 6/12v. 2u, 9/9;
6/12v. 6/12v, 6a, 22/9; H.T
iyvpes. 120/v 250v. 50

ma (ex um(s&. 5/9; 250/350v, 100 ma.

radio construc-
Valves. Re-

list.
More-

7/9; 350v. 50 ma, 6/11. M.E.
Speakers, 2-3 ohms, 6lin. Rola Field,
700 ohms, 11/9; 10in. R.A. Field.
~1.000. or 1,500 ohms, 23/9; Wire
Wound Pots. 5 30 ohms. 1K, 5K,
60K. all with 1lin. spindles, 1/11 ea.
Ex-Gov. C.R.T.s. VCR517. 29/6, plus
5/- carr.; Ex-Gov. Block Paper Con-
densers. 4 mfd. 500v, 2/9, mfd,

750v. 3/3, 4 mfd. 1.000v. 3
2.000v, 5/9; Ex-Gov. Conds.

5.000, .02 mfd. 8,000v, 1/9; .1 mid.
2'900v. 2/11. Pye Co-ax. Plugs and
Sockets. 5/9 doz. Prs E
Accumulators, 2v. 16 AH

goods guaranteed. C.w.0. .
over £1: postage 1/1 under £1; under
£3 add 1/9.

METERS. M€, 2in. sq., 5Sma oOr
100mn, each 7/-; 2iin. Rd. M.I., 15v,
e 20A., 9/-; 2iin. Rectified MC.
AC’DC, 130v (FSD 1ma), 15/6;
CR100 Rotary Power Packs. DC, 6v

to 190v. 80ma. smoothed, suppressed,
in metal case, 17/6 tcarr. 3/6); Vibra-

packs, DC, 12 or 24y to 110v. 40ma.
stabilised, 15/-; Dynamotors, DC, 6v
to 250v, 80ma approx.. soiled
cases. 8/6; Eddystone, 12v to 190v.
70ma. smoothed. suppressed. grey
crack-e case, 17/6; Min. Var. Con-
densers. spindled. 15. 23, 50, T5pfs..
each. 1/6; 1L.U.51 8-way Turret
Coil Assy.. 5/6; 12v Relay Actuating
Toothed Wheel, 2'6; R.F. Units. tvpe
24, 15/-; 25. 171/6; 27. 35/-; 1 valve
QPP Amplifier (bat.) 6/6; Amp

with 1/EF36, relay, small trans.. 5/6;
Control Unit, wood case. sloping
metal panel, chassis with 4 jacks,
pots. trans., etc.. 7/6; postage extra:
immediate delivery: s.a.e. lists and
enquiries. W, _A. BENSON, 308,
Rathbone Rd., Liverpool, LS_

ALL EX-EQUIP,, guar'd perfect ;
465 kes IFTs, dust iron cored. brneh
superhet tested, wiring instruction,
pair 4/, post 6d.; Variable Con-
densers, all lin. spindle, 500pf, p.
gaung, Single, 1/6, post 8d.: superhet
twin, 3/6, post 9d.: normal four. 2/6,
post 1/2; s/midget four., 4/-, post 1/-;
close tolerance resistances, multiway
switches, componeats and parts.
S.A.E. list. RADELECTRIC CO.. Lr.
Bullingham, Hereford. (Phone: 4857.)

MICROPHONE INSERTS, low 1mpe-
dance. moving coil type, at 7/6 each
post 6d, Cash with order to BREME.
36 Victoria Street, London., S.W.l

WIRELESS CLASSIFIED ADVERTISEMENTS _ April, 1954

RATES : * 5/- " per line or part

thereof,  average five words to Iine,”

minimum £ lines, *Box No, 1 - extra.

Advertisemerits  mudt ¥ be » prepaid

annt  addressed tn“*:\xlvertisenitm‘
%,

Manager, “ Practical™s Wireless,”
Tower touse, - Southampton St
Strand, lA)ndu'u. W.C2. ~
ELECTROLYTICS, capacity, volt;
size tvpe of mounting: price
paud. 8 450v 1 x %, clidy 204t
50. l2v. 3 x 13, tag, 1/6
4 x 14. clip. 2/ 2
vire. 2/3; 350. 25v
16 < 16. 450v
10 + 40, 275v. §
24 4 24 4 16, 350 425v. 15 x 2,
4/9; 60 + 200, 275/350v, 1i x 4!
6 6; 4. 130v, & x 1; clip. 1/
12v. 1% x 23, clip. 2/-; 8. 330v. 4 X 2.
clip. 1/9; 100 + 175, 275 350v. 14 X
1}, clip. 6/6; 32 4- 32, 350 4325v. 13 *
8 16. 450/525v. 1 x 2.
b ., 3 x 13, tag.
g 14, tag. 1/3;
1.000. 6v. 1 x 23. clip. 2/9; 6.000. 6v.
13 x 3, clip. 4/9; 8, 450v. § x 2. clip,
1/9; 33 -+ 32, 450/525v. 1i x 3. W E,
5/6; 16 + 16.. 50/325v. 1} x 2. W/E

a/6; all alicans. Some with sleeves,
all voltages wky.. surge where marked,
new stock. guaranteed. Set. of 3
Components, comprising line output
trans. with E.H.T. winding to give
7Kv. using EY51 theater winding for
EY3] also included), and fitted with
widthh control. Scanning coils. low
impedance line and frame, focus
coil. optional high ¢10,000 % or low
1200 020, Set of 3. 42/., plus 2/-
postage, Diagram of line trans.
supplied. Mains Trans.. PRI.
0-110-210-240, SEC 250-0-250v. 80ma’
6.3v. 2.5a: 6.3v. 06a. 12/-, post paid.
RADIO CLEARANCE LIMITED, 27,
Tottenham Court Road. London. W.1.
{ Telephone: Museum 9188.)

1.P,R.E. TECHNICAL PUBLICATIONS.
5.500 Alignment Peaks for Super-
heterodynes, 5/9, post free. Data
for constructinz TV Aerial Strength
Meter. 71'6. Sample copy The
Practical Radio Engineer. quarterly
pubiication of the Institute, 2/
membership and examination data
1/.; Secretary. I.P.R.E., 20, Fairfield
Rd..._London. N.8.

AMERIC-AN MAGAZINES.—One year
Audio Engineering. 28/6; Sspecimen
copy, 3/-; High Fidelity. 43/-; Popular

Science, 28/6. Free booklet quoting
others. WILLEN. LTD. (Dept. 40},
10]. Fleet Street. London, E.C.4.
VALVES, new and boxed. 1T4, 184,
155. 1R5. 3S4. 3V4, 5Z4. 5U4. 5Y3,
6F6. 6J7. 6Q7. 6U5.  6BJ6. 6BES,
6BAg. EF39. EBC33, 6V6. all at 7/9;
1.4 3A4. BAMG6. 6AL5, 6X5. EF35.
SP41. SP61. D63. LL4. LP2. 6K6.
VR101. all at 6/9 each; 6KT. 12J5.
6J5. 6C5. ARS. ARP12, EF50, 6B8.
6D6. all at 5/9 each; 12K8, 12KT7,
12Q7. 25A6, 25L6. 35L6. 3574, 257Z4.
KT33c. 6K8. 6L6. all at 10/- Full
list available. p card, please. RADIO
UNLIMITED, Eim Road, London.

E.17. (KEY 4813.}

THE CHALLENGER, a new compact
Tape Deck, taking 600it. reels, size
only 1lin. X 7in., best quaiity heads.
price £8/18/- complete. Send stamp
for details to: E. W. A., 266, War-
breck Drive. Blackpool.
MOTORS for Recorders. 110/230v.
A.C.. induction type. 1.300 r.p.m.. at
£1 each. post 1/-. Cash with order
to BREME. 36. Victoria Street,
London, S.W.1.

HEADS for Tapc Recorders. mounted.
low impedance. erase and record/
replay, 27/6 pair. post 6d_ Cash with
order to BREME. 36. Victoria Street,
London, S.W.1

WALNUT Radiogram _Cabinets ot
distinction: stamp details. R. SHAW,
63, Fairlop Rd., E.11,
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~ YIEWMASTER " Valves, exact to
|speciﬁcation, guaranteed new and
boxed aset of 12 £6/2/6, post free;
6AM6 EF91 6F12, 271, 8D3. 6C4.
L77. 6AMS5, ELS1, 12AXT.
DL35 7/9; any 8 for 56/-;
6AL5 6X5GT, EF39, HVR2aA, 6/9:
1.4v. minmatures 185, 1R5. 1T4. 3V4
384, 1S4, DK92, DL93. 7/6; any % for
6F6G.  KT63,

574G. 5Y3GT, U50, MUIL4,
o ECC81. U738, 6A7, DHIT,
GAT6. 6J6. 6A8G. 23Z5. 25Z6GT,
| 25L6GT. 35L6GT. 50L6GT. 35Z4GT.
3525GT. 80. 6U5G. 6X4, 6BA6, 6BES.

. "8BW7. EC91, Peni6. PY82,
PL38. EL38. 22/6; PZ30,
o . 17/-; GZ32. DK32,
1ATGT. EF42, 6P25. EL33. N78. 15/-3
EBF80. RI19. UCH2l,
o . 13/6; EvY51. Ul6.
EM34. N339, 1H5GT, DAC32,
IN5GT. DF33. 3Q5GT. DL33. CY31.
ECC91, 12/-; X65. PL81. PL82. PY8l,
11/-; ECL80. EF80, 6F1, 10C2. 6F15,

6C9. 10Fi. 10P13. UCH42, EAF42. RI0.
10/6; PY80. EL41. ECH42, EBC41,
UBC41. UF41, 10LDI11. 10F9. U309,
U319. KT33C. 10/-; 25Z4G. 25A6G.
6K8G 6K8GT 6Q7GT. 13K8GT.
12J7GT, 12K7GT. 12QTGT, 6SNTGT.
UY4l. UL4l. EF41l. EZ40. EACS]

Uug9. U404, 9/-; 6KTG. 6KTGT, EF8,
3A4. KF35. KL35, 6/-; EF92. W11, 5/6;
all new and boxed: postage 4d. per
valve extra. READERS RADIO, 24,

N.16. (STA. 4587,
CONSTRUCTORS' PARCELS, valves.
Capacitors. Relays, etc., 18/- d
10. North Av.. Prestatyn, Flints.
GOLD SPRAYED, cxpanded metal
Speaker Fret. 12in. X 12in.. 4/6; 12in.
x 9in.. 3/6; Bin. x 6in.. 1/6, Special
sizes up “to 24in. x 24in. at 3d. per
sq. inch. Add 1/- towards cost of
postage and packing. Lightweight
magnetic  Pick-ups. complete  (by
Goldringy, 30/.. including p. & p.
SHARP'S (RADIO), 252, Chapel St.
Salford 3.

EDUCATIONAL
PERSONAL TUITION by
A.M.Brit.I.R.E.; moderate fees. Write
“'ARB." 13. Gainford Gardens, Man-
chester, 10.

THE WIRELESS SCHOOL.—Training
in Wireless Telegraphy. RADIO
HOUSE. Manor Gdns., N.T. .
SEE THE WORLD as a Radio Oflicer.

Short training period; low _ fees:
scholarships, etc.. available. Board-
ing and day students. Send 2d.
stamp for prospectus. WIRELESS

COLLEGE. Colwyn Bay.
WIRELESS.—Day and Evening Ciass
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless
Licence. Morse instruction only it
required, also postal courses. Apply
BS.T. LTD.. 179, Clapham Rd.
London. S.W.9. - .
FREE ! Brochure giving detais of
Home Study Training in Radio. Tele-
vision. and all branches of Elec-
tronics. Courses for the hobby
enthusiast, or for those aiming at
the AM.Brit.I.R.E., City and Guilds
Telecommunications, R.T.E.B and
other  professional examinations.
Train with the College operated by
Britain's largest electronic organisa-
tion; moderate fees. Write to EM.L
INSTITUTES. Postal Division, Dept.
PW28, 43. Grove Park Road, London.
W.4.

THERE'S A FUTURE in Radio and
Electronics ! Excellent land and sea
appointments assured. ages 15 to 40
|Students and Merchant Navy Radio
Officers are not calied for military
service.t Approved Centre: NOR
THERN COUNTIES WIRELESS
3CHOOL, Lancaster Road, Preston,
| Lancs.

Colberg Place. Stamford Hill, London,g
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PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

BOOKLETS : “ How to Use Ex-Gov.
Lenses and Prisms.” Nos. 1 and 2,
price 2/6 ea. Ex-Gov. Optical lists
free for s.a.e. H. ENGLISH, Ray-
leigh Rd., Hutton, Brentwood, Essex.
ALTHAM RADIO CcCO. pay highest
prices in the trade for all American
equipment, including Test Sets,
Transmitters, Receivers, etc. JERSEY
HOUSE, Jersey Strcet, Manchester, 4.
('Tel : Central 7834-5-8 |

VALVES
6V6G AND GT, matched in pairs,
new, boxed, 17/- per pair; p. and

p.
1/-.~ R. J. COOPER, 22, South End.
Croydon. Surrey.

45/-  PAID for 813 Valves,  60/-
723A Bs: also required, tvpe 808, 832.
836, 250th, etc. Details to PYPE-
HAYES RADIO. 606. Kingsbury Road,
Erdington, Birmingham, 24. (Erding-
1on 4942,

NEW VALVES WANTED, small or
large gquantities, 3Q4.  6V6, 574,
ECL80, EF80. EY51, PL81, PY§2,
KT61. 6L6G, VRI150, 30, 5R4. 80. etec.,
ete.  Prompt cash. WM. CARVIS.
103. Narth Street. Leeds. 7.

VALVE BARGAINS : KT66. VT25.
18/6; 6BWS6, 12AX7. 9/.; 6L6. 8/6;
X66, 7/6; EF50 Syl. 25L6. 6V6, DL92.
7/-; 128C7. 13SI7, 6SL7. 6J7. B/-:
EF50, 6AC7, KT44. 5/6; CV13, 6887,

VR150 30. VR105 30, 4/.: SP61, SP41.
6H6. 954. DI1. 1/6. H. & Ww., 186,
South rive, Cl]:ldd('sdﬁll. Derby.

VALVES, PT.15. 5/-; MLE, 4/-,
Meters, 3.5 A, (TC), 100ma tMC).
a/-, Oil Thermometers 0-100°C,
6A/683. 8/.. Oil Pressure Gauges.

1501b./5q.in..  6/-. RF_ Chokes.
8.8 MH, 1/6; 1.5 MH, 6d.;
post extra; free lists. ANNAKIN,

25, Ashfield Place, Otley. Yorks.

VALVES

NEW AND BOXED—ALL GUARANTEED

?- | 6BR7

6,8 ELoY

5/- | HAKS

66 | 6Id

8/~ | #CHE

- | 6r33

8/~ EYul

8/ 124X7

8/8 | 4C4 /- | BATS 89
CONSTRUCTORS PARCELS, 10/- and £1. G-

weed four times normal value : [imited (uantity
HEAVY DUTY ENIFE SWITCHES. D.P.D.T.
Two o panel for §%-. Post 1/6.

MULTI-PLUGS & SOCKETS.—7-pin or 10-pin
2/3 pair.

MIEE TRANSFORMERS.—Approx. 100-1, 3'- ea.
VOLUME CONTROLS. - 5 K., ¢ K.and 25 K.,1,8en.
ALADDIN COIL FORMERS.—less cares, 18 duz.
8/12 v. RECTIFIERS. —suall, jull-wave 1,8 ea.
Post 4. nnder g2,
Speeial bargam lists available (). stamp).

3 ELECTRAD RADIO & 7TV,
5, DONEGALL STREET, BELFAST, N.I.

SPEGIAL OFFERS

ROTARY CONVERTORS. —Input 24 volts
D.C., ocutput 238 volts A.C. 50 cycles 100 watt.
926 cach. Also available with 12 volt input,
102/6. carr. 5/-. . .

AMPLIFIERS.—A hieh fidelity unit with
separate Bass and Treble controls. and
constant impedance attenuator for setting
volume level. In metal case with handles
—15 watt output—for 200/250 v. A.C. Malns
operation. Although intended for use with
the Gaumont British Projector. this fine
amplifier is_ideal for P.A. work, Dances,
eto. LESS VALVES £12-10-0 or complete
with all valves, £15-12-8. Carriage 10/-.

SPEAKERS P.A.—Goodmans PM  12in.
15 ohms Type T.2. A high class sbeaker at
a_low price. ldeal for above amplifier.

SPEAKER CASE  suitable for above.
19in. x 17in. x 13in. With lock. carrying
handle, compartment for cable. £3-10-0.
Worth Double.

WILCO ELECTRONICS Dy

204, Lower Addiseombe Rd., Croydon.

SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made (hrough u Local
Office of the Ministry of Labour or a Scheduled
Employment_Agency if the applicant is g man
aged 18-64, inclusive, or a woman aged 18-50,
inclusive, unless He or she, or the employment,
12 excepied from the provisions of the Notifica-
#on of Vacancies Order, 1952,

CITY AND GUILDS (Electrical, etc.)
on '"'no pass—no fee terms. Over
95% successes.  For full details of
modern courses in all branches of
Electrical Technology send for our
144-page handbook—free and post
free. B.I.LE.T., (Dept. 2424), 29,
Wright's Lane. London, W.g.

T/V AND RADIO,—A M.Brit.I.R.E.,
Citv and Guilds, R.T.E.B. Cert.. cte..
on ‘1o pass—no fee’ terms, Over
957¢ successes. Details of exams.
and home training courses in  all
branches of radio and T/V; write for

144-page handbook-—{ree, 1.E.T.
tDept.  242Gj, 29, Wright's Lane,
London. W.8.

ADMIRALTY SERVICE, H.M. Doack-
vard. Chatham. — Vacancies for
Elcctrical pitters for training in

Electronics. A number of vacancics
exist in the Electrical Engineering
Department of H.M. Diockyara,
Chatham. for Electrical Fitters and
Elecctricians for employment on Radio
work. A minimum of 5 years’ experi-
ence as a craftsman in the electrical
trade is necessaryv in the absence of
indentures.—2. Opportunities for
joining training courses covering the
whole field of Naval elecironics are
available to candidates who satisfy
the Departmental requirements.—3.
The rate of pay is 139/4 per week.
with an additional merit range of
32/- per week. An initial assessment
of merit is carried out within 3
moenths of entry, when the first 16/-
of the merit range is available, the
amount awarded being retrospective
to date of entry, further progress
through the range being determined
at  subsequent periodical assess-
ments.—4. Applications (in own hand-
writing) with full name, address, age.
experience and examination qualifi-
cations (if any) should be addressed
forthwith to:—THE PERSONNEL
OFFICER. Electrical Engineering
]}?(—part,ment. H.M. Dockyard, Chat-
am.

" THE POCKET
LOUDSPEAKER SET

Using our clear drawings and instructions
you can build a midget loudspeaker receiver
small enough to fit in the jacket pocket.
This receiver is fully self-contained—no
aerial, earth, or external power supply being
required. The midget batterics used are of
the new laver type specially produced by a
famous British maker for this class of
receiver. Only one single-gang midget
variable condenser is used for tuning, and
the receiver requires no alignment. The
midget components chosen are current
British production, not surplus or foreign.
Instructions and Drawings. including Theo-
retical Circuit and Point-to-Point Wiring
Diagram.
TRICE 3/6 POST FREE

This offer applics only to Gt Britain,

Irish Republic and Northern Freland.

SWIFT RADIO (W),

131 COTHAM BROW, BRISTOL, 6
Orders by Post Ouly.

. 255

SERVICE SHEETS for hire, reason-
able terms. S.A.E. for particulars to
W. J. HERBERT, 118, Gelli Rd., Gelli
Pentre, Rhondda, Glan.

VARIOUS UNUSED Tag Boards of
condensers. resistors, rectifiers; 7
components 1/3 (post 4d.); 13 conipts.
1/9 (post 6d.); 15 compts. 2/9 (p. 6d.);
26 compts. 2/9 (p. 9d.); 43 compts.
5/3 (p. 9d.; strip of 24 Ceramic
Trimmers, Yaxley switch and coil
former, 3/9 p. 1/-). . Discontinued
lines  of famous manufacturer.
Cabinets :  New mahogany Cabinet,
19in. x 12in.. with new 6lin. Rola
closed field 3 ohm P.M. speaker; cut
out for 9in. T.V. tube, but suitable
for_radio cabinet; price 20/- 13/6 p.
and p.; speaker is worth this !
Beautiful new Radio Cabinet (wal-
nut). 2lin. x 14in. high x 9in. width,
cut-out for dial 73in, x 7iin.,  with
new 10in. Plessey closed ficld 3 ohm
P.M. speaker; price 25/- {3/6 p. and
p.i: dial obtainable. New 3-speed
Collaro Changer RC_ 3/531. cream
finish, £11 (7/6 carr®. 3-gang Con-
denser 3/6 (post 9d.}: 2-gang 6/- .
9d.). Ex-Gov. R1124D Set. with valves.
17/6 (2/6 carriage). -Your satisfac-
tion guaranteed. GLADSTONE
RADIO, Gladstone Place, Necwton
Abbot. Devon.

MORSE CODE Training

Send for the Candler
BOOK OF FACTS t
R gives details of all Courses which include
a Special ene for securing Amateur Licence.
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, U.S.A:

SOUND MASTER
and”

n
P.W. CORONET FOUR
COMPONENTS ALWAYS IN STOCK

Separate price lists for these and
constructor televisors available on request

J. T. FILMER,
MAYPOLE ESTATE, BEXLEY, KENT
Tel.: Bexleyheath 7267

TELETRON SUPER I!NDUCTOR ¢OILS
with miniature dust cores.
Reception tested. Pers
formance unequalled
Type HAX. Triple wound
for Xtal diodes, QI100. No
overlap. 3/-ea. TRF Coils
Ae/H.F. with compensa-
ed Ae. windings, pre
aligned, 7/- pr. Stamp for
full list and circuits. 3
THE TELETRON C0O,, -
266, Nightingaie Rd., Lomdon, N.9.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. C.)
72-76 Leather Lane,
Holborn, E.C.1
Phone : CHAncery 6791/2

N
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neoite oeuveny |, sunasd e || THE MODERN

RA D I O & GX5 §/6 | 42SPT 6 - | BL6 10/6 .
59 2,- | 374 96 | 787 6 BRITAIN'S B
EAM 2 - | 5516 9.6 | TBT 811 or ENGLIS
TV SPARES |/ b, it i il " "o
SP61 425PT 5015 TECHNICAL BOOKS
MSPEN 5'- | LP2 46 | 5UIG 6 M *
2\{0}1“7 !;l’é 5’11}5301 ‘ég EgL‘}O ] ’% The Radio ,\amh-m landbook for
Transf Timeb: C b Ll 1954. by A.R. R. L .. postage 1s.
Transformers, Timebase Chenrolytics, | | 553 28| DoLA 36| Ers  1L6|| rotating Apunisiers. @ited by M. G.
Chlriwouré: _ Conrrols, ectrolytics, ¢ 88| 6U5 86 | 198 '8 SANTE . postage 9d.
okes, Coils, Coil Packs. Scanning |1 6K7 56| 1Tt 8- | 12K7 6 || ¢athodesKay Tubes, edited by M. G.
Components, Focus Magnets, Con- FFa0 (Syl) 1R5 S-| KT33C 106 Say. 25s.. postage 9d.
densers, Resistors, Specified Com- . 7. 584 g - | EBIL 76 Magnetic Amplificrs and Saturable
onents for ' View Master "' and VRI116 4’6 | 1S5 g - | EFS1 D - Reactors, edited by M. G. Say, 21%.,
s Sound Maste e Tape Fel rdi?\ | &2 86| 4v6 8 - | 4IMTT, b postage 9d.

. ster, P eco) g ‘VU.’JQ 86 K8 96 ! ARP 12 9'- Radio Control of Models, by G.
Accessories, 3., 5-, 8- and |2-w=}t 607 9-| EF39 86 | 12Q7 96 sommerhofi. 5s.. postage 3
Amplifiers, 4Tone Controls and Radio * 0. crystal diodes, 2 - Radio Serviei Iustruments. by
Feeder Units, Microphones, Quality o e N. Bradley., 6d.. postage 3d.

Loudspeakers, etc., etc  Pye plug and sockets, 6d. pair. :-I,\”““ s mm‘;:"nivanuns

& Co-axial Cable, 80 ohm per ft. (not & g P, Bh marfe £0

MONTHLY PRICE SUPPLEMENTS || 11D, 'gd. vd. Post 1- per 12 yds. pheriins, 175, B POSAEE tetion :

SPECIAL.—Miniature Mains  Trans- %r n\m1 l);li MONTII l])\J}\ NP p&iaé.e bly< The Royal Signals, 30s.,
i o One Valve Receiver, complete kit. includind stage 1. e

{gg:‘terrosls {:[rc ﬂ;epultnuzyf;on‘v‘/psbl(;:e( lg‘altﬂ'.\'. drilled chassis, circu\n and data. l{:(“{)d'.‘kl)l;riéu.lt;wll5“";‘2""‘7}0“:::{‘;“;;.

. 2 : b edite . Molloy. 42<., pOs o
S50 M. 63 v. at | A, New || Oy £126 World

Radijo Handbook for

G 5 * CONDENSERS Lis <. edited by O. L. Johansen.
o “"‘"“::& L:g’in";“‘ 1/- postage | [ X i i V., 2 2. 16 mid.. 500 v.w., 39, gx, B4 Ly B
Sol Miniacure Solderi g o 00 255 251 6. 50 x 50 2 6. I{mw; Vahve Data, 6<;0mp110d ;’d‘
olon lature rin ns, N BT r g . oGO 0 ) - reless World.” 3<. 6d.. postage 3d.
Ronette *' Coronation '’ Microphones, Spragoe, .1-350 v.w.. 01 1000 v.w.. 8'- dz ‘Telephony @ 2 Vols.. by J. Atkinson.

. RECT.. 12v.2a., 10 6. vol. 1. 35%. Vol. 1i, 55=.. postage 9d.

£2/-. * L.
Scotch Boy I,Z%O ft. Recording Tape, X RWML, 311; KRM2. 46: RM3 56:
b 1

Eqguivalent Radio Tubes Vade

| R M Mecum @ 1953, by B. H. Brans,
5/-, | M4, 15 - 91«.. postage Is.
Lane Bias and Erase Generators *JACK SOCKETS, Two hole fixing. 6. pr. vade Meenm. 1952, by P. H. Braps.

(complete), 70/-. *
* Quatity ' Amplifiers, from £10/10/-. 18

SERVICE & SPEED 3B G

. <
AL VALVE OFFER, 174 1R5. 24~ postage 1s.
4Vi, 3s1—6 valves lor only Write or call for new catalogue.

ke CABINETS 1923 PRAED STREET
}togti,"ﬁ-ncltl'déa.\kh“ CABIN , 158. LONDON,W,Z. ’

CITY & RURAL RADIO (| rosracesa. upto 10,-,1-up to 2 - 16 up (Dept. P.4) -
10l, HIGH STREET, SWANSEA || %0~ 2-uP o B " ‘phone : PADdingion 4185

Telephone : 4677 REX RAD'O, 37, “l)lll T v Open all day Saturday
Mail Ovder Only. Catalogue 6d.

~y gt | ~1Finger  Pianists | (AFZII
GLOBE-KING

STRE

Bujld vour own clectronic keyboard

Accurately tests

SINGLE VALVE S.W. RECEIVER o ooy 3 '

SN AL > eane it and play everything! Send for Iree | ., Low and

METRES @ CRYSTAT-CLEAR NOISE- jeaflet. Guitar, cello. flute and trumpet || il Bias Bat-
are all easy. Write now... teries. Write fur

FREE RECKPTION @ ELECTRICAL

BAND - SPREAD TUNING @ EX-

TREMELY LOW RUNNING CO3Ts3
Catalogue Free. Stump jor postage.
JOHNSONS (RADIOY

46, FRIAR ST y, WORCES

————
r'—_sq-—-—————— V NTRY RADIO BENTLEY ACOUSTIC Corp., Ltd.,
1 Introducing the : — 38, Chalcot Road, N.W.1. PRImrose 9080.

leaflet 29 M,

¢ &S, 10 Duke St., Dariington,
Co. Durham

‘ 1
1 189, PUNSTABLE ROAD, LUTON 071 4:6 | 80 8/~
Tel. » 9 145 78 | B3A2  10/6
] n TYANA TnlplE 1 . & Bl 1G5 §6 | 2I0LF ~ 2i-
1 1 104 78 7
l THHEE l COMPONENT SPECLALISTS SINCE 1925 }Egg s,lﬁ Eg‘él 8«6
1 All B.V.A. and Tungsram valves in stock. | 1T} - | EF31  10/8
[ MAKE SOLDERING 1 INE ('()(.'\‘Ii\ll‘t;ill('\l‘l‘l(lﬁ‘ 238 7- | EER
SETS AN €O NENTS P i g T
| A PLEASURE i Short Wave Components Catalogue, 1= gg?a - Egél% 1&6
SMALL l Plus 3d. postage. 33 '/_ ECC81 8/
I SOLDERING IRON T.C.C.. Hunts & Dubilier Condensers. 374 j. | EM34  10:-
I Complete with de(achoblel Wwelwyn and Erie Resgmt),riq. & 4 5A8 ho MV%P aré
Lab Morganite. Erie, Du ilier. Colvern an 6B8M Tie en 8/
I BENCH STAN.D '9/6| Amplion Potentiometers. 5CD6 B/« H4 -
1 Thl?j smallest hlgh-LPO‘”:;;l Denco. Osglor. Wearite and Weymouth 6(0:515 1(,)/’. gl!%llz 8(—
soldering iron. eng Coils and Packs. [ - -
| only 8¢ : adjustable long I | Eqdvstone, Denco. Wearite and Weymouth | 6C8 7/- 1 VR53 8-
bit dia. 3/16 : mains volt- 1.¥.s. 6D6 ig R55 ‘-
i ages 100110, 200/220, Woden and Elstone Transformers. . 3:3?; g/s‘ é&%m) 57,é
I %‘?‘oﬂs'?sT — I E}):gke?:odmans, Plessey. Rola Celestion | gy 8- UAEﬂ 13-
l Po;ula.r S:Mering tron l Avo and Taylor Test Meters g‘l{-({ya Z ggﬂé} }‘?ﬁ :
ow reduced to 14 EM I Scotch Boy and Grundig Recording {K7G a. | vcHaZ 1n-
1 n u b | Bapes GK8 . | 6AM6 58
Replacement Elements and | | Vairadio Vibrator Convertors, 6L6C Ba | 6BA6  F-
[ | Bits for botly’ (ty,fes always i special Ot 893\7 "H.G gg‘E}\% i-
available. 8 S - .
Ready Punched 5-Valve Chassis. Suze |ggng | y
I KENROY LIMITED [ [12' x8x 2! cofr{n;élebe wg.lh att,x'%ct_ive g]as.(sl 65GT g- | 9D2 2/8
152/297 UPPER ST. dial 11} x 44 eflector Plates, Pointer an TR e Phili s
I Pulleys. Price 1286 plus 1 - postayge. SPECIAL OFFER. New hilips Superhet
! ISLINGTON, LONDON, l . Coils. 4 Wave Band, Aerial and Oscillator in

- e Two Ali Cans. Complete with Circult. 7/6
Rea. Desian Telephone Fhese are some of the components we " ;
I "o 867804 Canonbury 4905-4663 l |s-loc~l\ Send for our 50-page Component | °r Post Extra. Min. C;O.D. Charge 2/3
Bt e S T G S v SO S T S S Catalogue, price 6d. | Refund Guarantee. S.A.E. Free List.
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Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAIL SETS
1/6d. each

1937 Crystal Receiver .. PW71*
The ““Junior” Crystal

Sct .. PWO4g*
24, each
Dual - Wave * Crystal

Diode ™’ PWos*

STRAIGHT SETS
Battery Opcrated
One-valve @ 2s. cach.

The ** Pyramid > One-

valver (HF Pen) PWY3*
The Modern One-

valver . PWoe*
Two-valve : 25, (‘axh
The Signet Two (D &

LF) ... o PWT6*
3s. each.
Modern Two-valver (two

band recciver) PWUg*
Three-valve @ 2s. cach.
Summit Three (HE Pen,

D, Peny PW37%
‘The ™ Rapide’’ Straight

3 (D, 2 LF (RC &

Trans)p . PWEg2*
F.o L Camm’s ** Sprite

Three (HF, Pen, D,

Ten .. PWgT7*
3s. cach,
The All-dry Three FPWo7*
Four-valve : 2s. cach.
Fury Four Super (SG,

SG, D, Peny Lo PW34CH

Mains Operated

Two-vahve @ 2s. each.
Selectone A.C. Radio- ;

gram Two (D, Pow) ... PW19*

Three-valve @ 3s. 6d. cach.

A.C. Band-Pass 3 PW99*
Four-valve : 2s. each.
A.C. Fury Four (SG, SG,
D, Pen) ...  PW20*
A.C. Hall-Mark  (1F
Pen, D, Push Pull) PW45*
SUPERHETS
Battery Sets @ 2s. cach.
F. 1. Camm’s 2-valve _
Superhet . PW32*
Mains Operated @ 35, 6d. cach.
“Coronet 7 A.CH4 PW H00*

AC/DC ™ Coronet ~" Four PW101*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2s. cach.

Simple S.W. One-valver  PW8S*
Two-valve : 25, cach.
Midget Short-wave l\\o

(D, Pen) PW3BA*
Three-valve @ 2s. mnh.
Experimenter’s Shart-

wave TFhree (SG, D,

Pow) ... ... PW30A#
The Prefect 3 (D 2 LF

(RC and Trans)) PWeoi*
The Band-spread S.W,

Three (HF Pen, D

(Pen), Pen) . PW68*

PORTABLES

Is. 6d.
The ** Mini-Four” All-

dry (4 valve superhet) &

MISCELLANEOUS

25, each,
S.W. Convertor-Adapter

(1 valve) . ... PW4BA*
(2 sheets), Ts. ()d.
The P.W. 3-speed Auto-

gram . *
The P.W. E lulromg OTLdn *

(2 sheets), 7. od,
TELEVISION

Television Receiver,

(3 sheets), 10,6
The ** Argus *" (6in. C.R. Tube), 2/6*
The ** Super-Visor ** (3 Sheets) 7,6*

The Practical

as well qs
LSS numbers

Al the following blurmml
the PRACTICAL WIREL
below 94 are pre-war designs, kept in
virculation for those amateurs who wish
to ublise old componenis winch lheu
may have in their spaves bor. The
mwrority of (he components jor (hese
recerrers  are ne  longer  stocked by
retarlers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS
Battery Operated

One-valve @ 28,

B.B.C.  Special
valver .-

Onc-
. AW3g7*
Mains Operated
Two-vabe @ 2s. cach,
Consoclectric Two (D,

Pen), ALC AWd403

SPECIAL NOTE

THESE blueprints are drawn ful®

size, The issues containing
cescriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able, iree with the biucprint.

The index 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 Amaleur Wirdless,
W.M. to Wircless Mugazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
{stamps over 6d. unacceptable) to
PRACTICAI, WIRELESS, Blueprint
Dept.. George Newnes, Ltd., Tower
House, sSvuthampton Strect, Strand,
Ww.C.2.

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
Onc-valve : 2s. cach.
S.W.  One-valver  for

American AW426%
Two-va've : 2s. cach,
Ultra-short Battery Two
(SG, det Pen) . WMJ02#
Four-valve : 3s. cach.
A.W_Short Wave World-
beater (HE Pen, D, RC
Trans)
Standard
Short-waver
LF, 17

AW436*
Four - valver
(SG, D,
Lo WM383*
Mains Operated
FFour-valve : 3s,
Standard Four-valve A.C.
Short-waver (585G, D,
RC, Trans) . WM391*

MISCELLANEQUS

Enthusiast’s Power Am-
plificr (10 Watts) (3/-) WM387+

Listener’s  S-watt A.C.
Amplitier (3/-) . WM392%

De Luxe Concert A.C,
Electrogrum (2,-) . WM103*

[ ——————,

[QUERY COUPON |

| This coupon is available until April I
4ch, 1954, 2nd must accompany all I
Querxes sent in accord with the

I notice on page 249,

FRACTICAL WIRELESS, April, 1954, I

Puhllshed on the 7th of cav.h mnmh by GEORGE NEWNES, LIMITED, Tower Hogse Shuthampton Street. Strand, Londnn w.C.2. and

printed in Engiand by V
GORDON & COTCH (4 =1a), LTD.
one year : Inland and Abroad I3s. cd.

A. SPEAIGHT & SONS,
South Africa
tCanada 13s.)

xmoor Street. London., W.1
CENTRAL NEWS AGENCY, LTD.

Sole Agents (or
Subscrmtion rate including postage. for
Registered at the General Post Oflice for the Canadian Magazine Fos'.

Austratia and New Zealand :
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v PRACTICAL WIRELESS April, 1954

. 200 250 v.. secondary 3, 4. 6. 8,
9. lO 12, 15, 18, 29, 2t and 30 volt atZamps

13 -

new waveband, backplate, drum, pmnt.er |non thro 280-0-280, 200 mA., 6 v. 5 amps.,

spring, drive spindle, 3 knobs and back. 5 v. 3 amps.. 27 8.
22,6 1. & P.. 36 EI;Ic:m-r Tr.luswlmmor 2»P“ 23%...:0 v,
dth S - 2. 1f amp - i
As &f’blg“a (,M“ Superhet Chassis. 23'G. \amp. an%s V. 0,6 Iamp E.H. T insumted.

o 8 . P ch 1/-.

BRI MAINS

TLANSFOIRMARS. chassis

in walnut or cream, complete with T.R.F.

CARINET as illustrated. 111 x 6¢ « 5lin. |
chassis. 2 wave “band scale, station names \

As above complete witt lleew speaker to

fit and O.P. trans., 35'-. & P. 36, with mounting. feet and voltage nel, Dri-
Superhot Chassis, 86.~ 1 & P. 3 5. B e age panel, [
300-0-300 60 mA. 63 v. 1 a., tappedwat
1v.i8v.2a tapdv. 13
65008)0'IamA Givqa tap 4 v. B3 v. .
o0 oo "50 O mA 4v.5a 4y 25a, C.T. | PERSONAL PORTABLE CARINEY in v
" 1ot the above transiGemer: oream-coloured plastic x4t x 3 in,
. . Compiete 4-valve chassis Scale and 3
:)00 -0-500_ 125 mA. 63 v. C.T. 4 a. 6.3 v. kuoba' Takua miniagure 9) v. and.T} v. U
.28 5 v CT. 2a. 276 batteries. 9-. P. & . 18 1
4v.CT.4a 4v.CT
a. 9T A, Bin. PV SPEAKER to fit above. 10/-
H500- O 500 lS() mA §v. CT.5a 4v. C.T. Miniature cutput translormer, 5 -. Minia
Sa. 4 39 6. ture wave-change switch,

16. Mlniature
i

P. & P on thv ‘ahov mansfmmela 3 1-pole i-way used as Volume and
32 mjd.. 350 wke.

spmdle doul)le pole switch. miniature,
D28 5- D & P. 3d. each.

‘e-change Switclies, 4-pale
pole 3-way. 1/9. Miniature

........ 2 - 1/6. 4 BTG valveholders. 2 4. Midget
Ut metad vectifier, 230 v. 50mA.. 4'8 © | 16 x 20350 wikg . 4. | twin gang {in.-dia., in. long and pair
Bars W "«l‘ trimmers, 6 6 ¢ M. & L. T.R.F. | 4'mrd.. 200 wkg. . 13 | medium and long-wave T.R.F. coils tin
.3 ohsolete Ex Govt. valves, | 40 mfd®. 450 wke. .. 3/ | long x tin. wide': complete with i-valve
gveuiy, 6 6 1 heater trans.. 6°- 5 16 x 8 mid.. 500 wker. 4'8 all-dry mains and batterv circuit., 8'6.
e control with switch, 36 waves | 16% 16 mid.. 500 wig. 5'9 | Condenser Kit. compiising 11 minfature
change switch, 9/-; 32 x 32 mid., 4i-; | 8x 16 m(d.. 450 wkz. ... 3/9 | condensers. 3/6. Resistor Kit, comprising
bia: condenser. 1 resistor Kit. 8- 1| 32 \'32mrd 350 whe. 4 - | 15 miniature resistors. 4.:6. The_ above
condenser Kit. 4 - 22 % 32 mid., 830 wkg. receiver (less valves and batteries) could
AM &L Superhet ¢ ml- with circuit, 6/6 - e L p— 66 he built tor approximately 51'-. P. & F
iron cored 465 [F's. 7 6 : min. gang. 56 ° wkeg. 114. Zb Valves to suit above 10.- ea. Pomt
volume control with switch, 4.~ | wave | . 12 v.wkg. . 1/- y Point Wiring Diagram 1.-.
chanze switch, 2'6 © heater trans.. 7'6 | W00 w kg, wire ends 33
i¢h 16: 4 obsolete Ex Govt. valves. /. Wkg.. wire ends . 2/6 |
metal rectifier and Xtal diode with circult. . v. wke., tag ends | 1’6
146 :23x2mid.. 1-:16 x16 mid., 33 : ‘ v, wneend> 19
conde! kit '1:) 8 resistor Kit 100 mtd. 350 wi = 4 -
(14, 3 igO 1%00 i_gfd Mf)im)}tvhg gg
Usrd 5 \AI\' » A.C. mains 200 250 3-wave- ) W P s e
and suporae ‘omplete in outstanding r'fuc"“lt ﬂrg‘fd 500 v. “l(o'- size ol
walnut cabinct, size 22 x 14 x 10:in._ Valve | o -160 ‘iri 2;” 4 - 216
ling up. 6K8. BK7. 6B8G, 676 and U50 rec.. 1639 rrlllld 300\"1 :‘ - &
8in P.M. *I)l‘n‘((‘l In first-class working | ga° ATVG, A0 S E L Ja L
acder. £7 19 6. & P. 126 We have o 6‘){:1!"1 2% wkg T '
few ol these in A C. D.C.. price as above. Amfd.. 150 wkwg e -
A dry ALC. minins battery unil, 200 250 %) 8'6
v. Metal caze size 8 X & X dI1n.. by [RMOUS: | o O
ma]\m cturer N hn,uu)ommng Wesling- 375w, uq‘l_ View of ha.\a s as tbwawld loak whent udsgm A
hous metal rectifiers, 3 500 mid.. 16 43 8 mid., wke. wire Dled with valves inserted.
T e Ty g e L Lf)’mke; i 19 fontension speaker cabinet, in ¢ r);\ti‘a%-
g‘:‘_tf“,‘,tgpg VI mAL TEv., 25 amp. P& | i\hmaunc wire ends moulded (07 pf., ins walnut veneers. sizet 15 x 10tin. Will
Lot BT (RS0 IDE AT D0 IieaE fordil wee <o I | take 6! or 8in. speaker, 17 6. P & P. 2/-
COAPLLEILY BUILE SLG \ AT GLEN- Fully 4.,,"“]“[ untins |~tu1m('l‘. {
1.1RANTOR. Coverage s-320 Kes.. | jpput 200 250 secondary 350-0-330 175 mA. Volhme Contro Long spindle less
400 Ko s-900 Kes. 900 Kes-275 Mcs 62 v. 7 amp. 5 v. 3 amp. pp 3. 35-. g\amh 50 K. 500K. 1 mez.. 26 each
270 Mcsd85 Mes. 85 Mcs-35 Me's. | Fulty shirouded pushpall trangsiormer P. . 3d. each.
T MOS0 e 5. 258 MO's-T5 Me 5. Metal | PRI6.000 ohms, SEC 15 onms, b p2 20, Volume € untmh Long spindle and
| :)lrl‘“\ ~|uﬂ;unl< A eloke, 15 Hen. 180 mA .. swm;h. ¢ 11 and 2 meg.. 4 - each ; 10
t Faly shrouded ehoke, 5 Hen. 120 mA., and 50 3 6 each. and 1 meg.. lon
8.

Standard
3-way. 1/9
3-pole i-way, i-pole 3-way. 2'6.

Wz regret that in_error we adv-er «
the abore in the Feoruury and Muarch

issues of °t Practica  Wireless ' as

Puriridge Transformers. Valveholders. Paxolin octal, 4d. Moul-
This is not correct and rwe ofler our ded octal. 7d. EF50. 7d. ‘v[ou,lded BTG
upelogies  for this unfortuncte mis- 7d. Loctal amphenol, 7d. Loctal pax.. 4d.
representotion and any inconvenience Mazda Amph.. Td. Mazda B!

this slu'nment may hate caused Messy. BTG \\'lth‘ screemng

B9A amphenol. qd.

Partridg: can, 1/6. Duodecal paxolin, 9}
! Trimmers, 5-40 pl.. 54, 10-110. 10-250.
('lI.\'TI‘I(l (";OIC'S P \H(‘I‘J{{. compris- | 0.
ing chassis 12 x 8 x 2in.. cad. plated 18 o - o
gauge. 'v'h., IF and trans. cat-outs. back- e 0005 Tuning Condensers.

th trimmers, 7/6

Amplifier Ca-¢. black rexine covered.

corners, rubber leet. felt lined. detachable
Lid "'crnaléi!n\emxors 134 x 134 x 9tin

Terms of business

not stated please add 1f- up to 10

Hours of Buslness :

leather carryving handle. chrome plated

Cush with order. Dzs{m1 of goods
6

D. COHEN

Saturdays 96 p.m

\ CHAnR (.l 1K, comprising

metal SLYE
metal rec. Will
at 1

: trans. 230/250 v. and
‘-narge 6 or 12 v. hattery
amp., 19'6. P. & P. 26

ithin tiree days from
up €0 ¥1, and 2'- up to £2.

23, HIGH STREET,

receipt of order.
All enquiries and lis

RADIO AND TELEVISION COMPONENTS
ACTON,

Wednesdays 9-1 p.m. Other days 9-4.30 p.m.

.as= 10 x 64 x 11in.. size of.scale 6' x 3!in. plate. 2 supporting hrackets, 3 waveband
Svalvesand rectificr. A C.mains230/250 scale. new wavelength station names. [ Midget .00087 dust cover and trimmers,
Internal modulation 400 ¢.p.s. to a depth | Size ol scale 113 x diin. drive spindle. | g/g.
of 30°,.. Frequency calibration accurac drum. 2 pulleys. pommx' 2 bulb holders. 5 N 3 ANTIS i)
plus o minus 1o, Modulated or unmodu- | Paxolin international octal valve holders, PAL SPEARER wizh less
Tated it.1°. outpit continuously variable 4:)\“0"5 and pair ol 465 [F's. 16 6. P. & . 3tin . tméi]fé
100 _milii-volt Post and packing 4:-. | Lo -

v 1 AN ABOVL, butcomplete with 16 16 mfd. | 5im. .. .. 16/6 128
f:,.iﬁ o(IME deposiURtireckmontnIvgba Y | 430 wke. and semi-shrouded drop thro' 6lin. .. . B L

250-0- 250 ‘G ma.. 6v.3amp. Pl‘ 200-250, | 8in. . 18'6 15
High impedane 1f|'l.|~||(' ll‘(%lltlllti tagae | and twin-ganz 316. P. & P. 10in. 19’8
by tamous manufacturer. 1 eet com- wi Post and packing on each of th {3 anove:
Dlete on sp ol 17 P. & P. 1/6. 600 feet ?:';mlna.‘llll (,“P'S %(:ll '“EO ohm D ©d% 1.6 extra. e
8- P.&P.1 Gevaanisan eryvafal diode, 23, post
|

Truvox BX11 1’J in P.M. 3 ohm speech
coil, 45 -. P. & P. 36

Cry~tal pick-up with S:npplurc_. Trailee
Needle. with volume control. 23i-. P
aud I’ 1

Whers post~und packing ckarge is
stanpzd aiiressed envelops

(Opposite
Granada Uinerma)
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