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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
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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

WWW americanradiohistorv.com



www.americanradiohistory.com

220

PRACTICAL WIRELESS

April, 1954

'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.
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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