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CPEN TILL 6 RM SATURDAYS oN 3274/2

PREMIER RADIQ foper | -

(REGD.) B.H. MORRIS & €2 (RADIO) LTD. EST.40 YRS.
s 1554 ) (Dept.PW. ) 207 - EDGWARE ROAD « LONDON » W2 {505 i52%As

BUILD A PROFESSIONAL LOOKING | =Famous Set Manufacturer’s surplus of=; | PREMIER MAINS TRANSFORMERS

RADIO SET AT LESS THAN HALF ELECTRIC GRAM UNITS All jrimardes are tapped for 200-230-250 v, maius
TO-DAY'S PRICE T:\-Q-Il\e:le:l. imﬁ Pmnl 78]_!‘.p.m. Fm; N:l_vi?ﬁ ::?;l;lle!‘ aeli:}w}:\l‘l primaties are screened. Al LT3
Ntandard and L.P. recordings. e i s .

Weo ran supply all the parts to help you. amianle, For ee o S50 v. AC majos, | | SP175B. ST MLy B e
DPrum  2iin, Each unit i3 in its original mai cturer’s 25
diam.), 116 carton and i3 fully guaranteed.  Limited .
Driving healll qantity only -

8 available at ap-
29/~

prox. halr  list

price. i l. 'l 50 m\ 4 V.

Pouble pointer
44

iprlinq ¢ 3% 36 a. i o 1
Nylon “or v ] 50 mA., 5 V. 33 6.3V
(yard) 64 £€4.2.6 : e
l)u,l‘ Front Plus 26 pkg., 5
Plate 28 carr., ins. 55 -
Engraved (ilass Dial. 180-550 and 200~ £
With station names, new waveb.und 16 SPECIAE OFFER 47/
T.R.F. Coils, 180-5 201 66 N e
minched chascis, : £ L. 39 THE FAMOUS ““ CHANCERY " 507
Cabinet, Bakelite, in Walnut or Isory or MHIGH FIDELITY MICROCELL -
Wooden in Walnat finish . . .. 176 || PICK-UP TYPE GPX for Standard 678
Preking and Insurance 26 and Long Playin
SEND 1/8 FOR EASY TO FOLLOW POINT-TO- & ying 19,8
FOINT DIAGRAMS AND CLRCUTT DlAGIAN
which shows how YOU cau buill the Receiver . 198
illustrated abov.. G 78
=% 1 ° oo o 12,6
THE COMPLETE KlT i ., anb «h\«\q monnted,
To econstruct 4 3-valve plus rectilier T.R.F. Reeviver - V. 5.3 V. W@
tar se one 200 230 v AU janins e be sopplied The Chaneery Light Weicht GPX Pick-up . ... 198
at £5 19 8, n'us parking and !4 nnlme —_— embadies  certain unique  reztures  achieving =
Bavli kit i complate in every detail, nothing haa to a stondard of rance not possible with
be mude or hmpros vy 1o follow nuint-to- normal m:l'_'nmli or crystal pin?k-um. The LO_UDSP_EA!(.ER.S
point dlidgramng are making econ-tretion secvet of the high linl of performance 1.odia., Moving Coit 15 «hms
very simple.  The illnminated aml the i3 in the use oi the e I mierocell cry«tal e 15-
Receiver housad in it s Cabinet size 12in. x 5in. \ Gin., cartridge assembly ha< an unisnally Moving Coil, .
resents an attractive appear The vatve lint-up | | wide frequen vesponse.  The  eapphire e 350
: TIZA—ILE,  Pentode.  VIMLG—Detector. | | stylus is  wrecision eround  and  semi-per- E . Moving Coil, 3 ohins ,
APT4—Output and Metal Rectitier. wianent.  With two eartridios, | L1, aml 1 e 18
Waveband || wiandant.  Price 528.  Additional L. or ) Moving Coi, 3 havs 200
coverige ir for Nandard Cartridyes e o 8 i r stack impec L
o e ko 'Z'h yes can be supplicd from s'oek PLQES%EY _Mm‘ ‘( . )1;;:11« ,.17{‘15'”""‘}:
and long chms imped. GiH0 ohms fiell) wit
bl?“]_ Choics Qua‘ltg Crystal Plck-up)Rolherma‘l Type 1148, et ST T o 20 6
binets : | Friee 26/-. Zlus 15 Lha. awd ¢ PLESSEY.—Sin. din.. Maina Fneigived
R kelite in - 4 ohans jraped. (600 ghms tiebl) . 188
Walnut or GRAMOPHONE CABINETYS—Portable PLESSEY.—l0in. dia., _\lo\mg Coil, 3 .
lyory. or A dmtunnte parchase of a manufteturers ohms imped. . B £ 378
Woonden|] ot etk onabies e to ofier thic et GOODMANS.—1 tia, Moving Coll,
(Walnut finish) [ | aade Partable Calinet made by a tantons 1D el ; o e, D0
mannfreteier at the ridkicnlonsty fow  price P
WILLIAMSON AMPLIFIER KIT o 25[.  Plus 26 Ve I (D i, i EXSOR o o
A complete Kit of parta for the constriction o Py ant carr. P bins 5 packing and civdage. X
the latest version of this fmous amptiter _ . -
eomplete with 1alves, ountput .nd 1sains 5?_13,5‘5'["?_5"0\3""“““ ALL 12in. SPEAKERS TAX FREE.
Lrinsformers. C.2» Resine (avered
1S Gns. ling wooden i132A RECEIVER UNITS

[1 valve Raneihet receiver. covering 1oa to 121
2 and VRun, VRA7.
itted with Tuuing
aml L.P. Gain
amp.  frequeney

aotor board

Pl T4 plar. carr, cal ine.
WILLIAMSON AMPLIFIER
TRANSFORMERS (To specification)

Me s, using fonr VIS,
VST, VR, amd VRS
meter, slow-motion
Control,  cte. Cire

Almost

The Ou' it Transforner 2.0 ohins see., £4'4 « Anv mnl e of ol aselllator, aml <"l|r T RIS
e Guijut dians . make o : - ERNT mlsll)
The Mains Tran r"’c';'[_r',l PREMIER SP425A. Rim Drive Unit het . Fhst awlio and ontpat.  Liamd New with
Y g kb . Cun e accommadated Irlnult diagram.
2 #Ah ease. Qutsile PRICE 59/6 plns 7.8 pkg., carr., ina.
—MOVllNG COlIL N}lCROP(HOnNE— dimensicns : Tleight u\lhen closed), :
ow impedanee. Ineorpotates press to- ]enb’dh, 14) ¢ Depth, 131 e
T " '-Lm“.h }“' sed i stroug l»ln_rlk space under wnotor board. 2lin.: € C.R. TUBES
y 1kl te case.  Dimensions 1 2in. wide space 1rom motor board to inside Hd when || vCR 516
e hizhe bEin. deep. s vl A . f L)
l-' b b I—'l::‘ 1':51.[:,.9 and ]9 6 closed  2}in. !Hnl. Blue pictire, Heater h o
Wil i v Volts 4, Anode & Kv., in
g = "“ahmv P As a special offer for a limited period only the Mamufactarer's origizal
4 above Gramophone Unit, Pick-up and Cabinet Carton
high impedanse ean  he assembled into a complete Portable Electric T PRICE £3/19/6 \/‘
supplind at 3 8 extra. Gramopbone ready to plug-in to your Radio | i
or Amphfier, can Plua 3/ pke., carr.,  ins ALL
H.T. ELIMINATOR AND he supplied at £7. ' 9.6 —_— BRAND
TRICKLE CHARGER KIT Plus 5/« Pha., Carr., & Ins. VCR 517C NEW z
Al pacts to unmtruct)an elimin; tnrltolgivl:: an Glin. picture. This tube ia a replacement for the
outpuit of F20 volty at 20 mA. ar volts to charge GRAMOPHONE UNITS VEROHT and VORGL7. Guaranteed full eize picture.
ave lator.  Uses inetal rectifier, £2. PRICE 35/-, Plus 2/6 pke., cair., b
an aventitlator ses inetal rectifier, GARRARD Type 75. Latect 3-spoed Autochanze | E 35/ us 2/6 pkg., cnr., s
Govt. Surplus Ex. W.D. STEEL AERIALS | Unit compiste with 2 Acos lHieh Filelity «.p.19 <

or ST v Al Pick- Heads. 1 L.P. and 1
Also ideal for jishing rods—ALL BRAND NEW | Flkup Heuds £14.19.6 STOP PRESS "

1:Mt. 3 ft. sections of copper-plated steel highly

flexible tapering 3in. to Jin. DBrand new in container, o 1155 RECEIVERS—SIlightly soiled. F ]
Plug-in type, /8. Screw-in type, 3’7/!9. ‘{,‘ﬂ}tj‘giﬂg GARRARD Rim Drive 78 r.E.m.,cnm; in eriginal case. complete with
116, Insolated base. 3/-. ebbing | piete with magnetic pick-up am ) e .
waterprooi carrving vase with shouller aling, 2/8 | tumntable oo £5.19.6 i \nl\:ﬁ. . Frequency range 18.5
COLLARO %-speed sizgle gram nuit Mes/s - 75 Ries.  oq 49 6
ACCUMULATORS complete with head for L.P. and £8.8.0 in 5 wavebands D G
Standard 1ecordings ... P Pkg. & Carr. 10/6.
Lead Acid Celluloid Non-Spill, 2 v., Packing and carriage on each of the alore unite, 2/8. - P d
7 anips.. o0 e - 818 TERMS OF BUSINESS : CASH WITH ORDER OR C.O.D. OVER £I.

Please add /- f or Post Orders under 10/-, I/5 under 40/-, uniess otherwise stated.

2 voit 10 wmp. (bv famous maker) m
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VALVES.

low hum, low microphony
voltage amplifying pentode
of all-glass construction on
the BOA base. The heater is
rated at 6.3V, 0.2A.

The Z729 is of small physical
size, rigid construction with

PRACTICAL WIRELESS

l The new OSRAM 7729 is a

657

centre-tap, and using the circuit shown a gain
of 110 can be obtained whilst the hum voltage
referred to the control grid will not exceed
1.5 V. This figure represents an improvement
of at least 17 db over a valve of normal con-
struction with good low hum characteristics

ef‘fgct}ilve ki)ntemgl _scregnifng used wita a hum balancing circuit.

and has been designed for

use in conditions where the % CHARA(;'!‘;RISWCS

hum and microphony introduced by the valve v o g

must be kept to the minimum. I: 2 Ma

Typical applications include the early stagesof g': ? 5 . ;\“.é
m B -/

high gain ampilifiers, particularly where bass
boost circuits are used, such as low level tape
and disc pre-amplifiers, in sound reinforce-
mentsystemsand microphone headamplifiers.
A varlable hum-balancing resistor is .not
required if the heater winding has an earthed |

THE GENERAL ELECTRIC CO. LTD.. KINGSWAY, WwW.C.2

FiRST CHOICE I ELECTRIC SOLDERGUNS

Designed for faster, cheaper and easier soldering, Wolf Solderguns and

Soldering Irons meet all requirements from fine instrument to heavy
industrial work. In additicn to the Type 5| trigger feed soldergun
which is superb for rapid repair or assembly jobs, there are eight other
models to choose from, iacluding three with
straight handles. Rapid ccnstant localised heat,
low current consumption, perfect balance and
utmost dependability are some of the
reasons why Industry insists on Wolf.

ALTERMATIVE TYPES
AYAILABLE
SOLDERGUNS
) N TYPE 31 TYPE 71
utl EVERY 2 .
Wipg RANGE 10 S NEED == G
TYPE 41 TYPE 81
Obtainable from all leading Fully descriptive X
tool merchants. ° brochure free on request. SOLDERING IRONS
s - | = =R
WOLF ELEGTRIC fOOLS LTD: PIONEER" WORKS - HANGER 'LANE *:LONDON % W.5 . TYeE @
Tei- PERIVALE 5631 4' Bfanches: BIRMINGHAM: MANCHESTER * LEEDS  BRISTOL - NEWCASTLE! GLASGOW
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2) 019 W‘”%
litaralio) %a ——
1 / %,
LIMITED mbd Yo, ..
2, .
BUILD YOUR QWN RADIO ! BATTERY CHARGER KIT K WE HAVE
lIncorporaLec metal rectifier. Transformer i= suit- .
We can supbly all the parts <) fable for A C Mains 200 250 volts. Charges either PLEASURE IN
¢including valves. 5in. mov- |12. 6 or 2 volt accumulator at 1 amp. Complete with
ing ‘coil speaker. cabinet, circuit diagram. Price 25 - plus 16 post and rack-
chassis and everything down Fm——— ing. ANNOUNCING
to L]‘]ne ]agtunut anddbom to ’,—: ! J—
enable YOU "to build a pro- CHARGER
fessional - looking radio at URANSEORITER ELERORENINC

For charg 6v. 1 b 3 1'- b
a total cost of e rging 6v. at 1 amp. 8 3 plus 1’- p.p

£5. 15 o ;l;sp & c. 26| _SEND 2, STAMP FOR FREE 28p. LIST |

This i= a 3-valve plus metal
rectifier I.R.I. R;celxer e K ERICABINETS

OF OUR NEW

SHOP, WHERE

with a valve line-up as A well-made wooden cabinet. BOTH OLD
follows : of meodern _des:gn. pclished
6K7 (1LE). 837 (Det) und e Tnc i SR Chigeral ANDRNEW
6VE (Ouiput).. ¥ & 1§ mesh speaker fret. £ sizes
i< illuminated and when | B available : to take 6imn. CUSTOMERS
;:::' '('::;'_:"ll"'l"‘""ll"'“ll‘l"" speaker, cabinet size 8iin.
e My o aj e
. appearance, Covera %{i ‘:m' E".l',s g U Lo WILL BE
is for the medivm and long wavebands, ()nm- TS 0Ea EI.‘A(abmet £12€
ates on 200 250 volt .\.C. mains, 10in. Lg.. 10'in. H. 228, CORDIALLY

The chassis 1= punched and drilled readv to mount plus 16 pke. carr.

the components. Th is a choi f any ot tl o
attractive capinets. 121y lcfmz Gin. L\eu%e%rlz oo, }:;fe‘LOUDSPEAKERS ! Suitadle for ubore). WELCOMED
as follows : etther Ivory or Brown Bakelite. Wooden, PLESSEY 6lin. dla. 3 ohms imped.. 12'6. Plus

finished in walnut. Complete and easv to follow Plb e %LFS&EX 8 in dia. 3 onmsmred., 13.8.
point to point, and cireuit wiring diagrams supplied. -

Circuit diagrams and priced parts list avatlable
separately if required at 1-. To those who want the LOUDSPEAKERS (3 ohms impedance).
above receirver ready Luilt we can supply 1t at £6.19.6. ELLAC 5in. dja.. 13 8 : 10in. dia.. 22 €. Flus 1/3 P.
Plus & 6 pke.. carr. THUVON 12in. 8 ohms imped.. 59'6.

PLEASE ADDRESS ALL ORDERS AND ENQUIRIES TO: DEPT. P.W.

42 - TOTTENHAM COURT ROAD - LONDON - Ww-|
TERMS OF BUSINESS : Cash_with ‘order, or C.O.D (Postvxmmsrop' Yot

/'-——- 31l orders for small items toullmg"‘ver £2(pos( free unless otherwise stated.

ﬂltﬁ«mvl I/5/2 HOURS OF BUSINESS—9 a.mx,p.m. Sacurday.9 a.m 3 p.m.

QUALITY GOODS - MONEY BACK GUERARTEE - PROMPT DESPATCH
o -

P NRIST AR ¢

PUSTWTHEVE'OUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Guilds Grouped OCertificates in Telecommunications : AM. Bnt LR.E.
Examination, Radic Amateur's Licence, Radio and Television Servicing Cerfificates,
General Radio and Television Courses, Radar, Sound Recording, etc. Also Gourses in
all other branches of Engineering and Commerce.

The advantages of EEM.I. training. * The, teaching methods are

planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor is

] I personally allotted by name to ensure private and individual tuition. % Free

advice covering all aspects of training is givea to students before and after

enrolling with us.
POET TRIE COOPEN TODAY

[
courses from | Send without obligation your FREE book.
|
|
I

1 LEARN THE [
| N E W PRACTICAL WAY. |
i With many of our courses |
| we supply actual equipment thus com- |
| bining theory and practice in the correct |
\ educational sequence. Courses include: i
| |
l |

Radio, Television, Electronics, Draughts-
manship, Carpentry, Photography, and

Commercial Are, etc. 43 Grove Park Road, Lendon, W.4,

Fhone: Chiswick 4417/8.

E.M.L. INSTITUTES, Dept. 32K
£1 per month

EM INS TMUTE:_) —

H

TheontyPostal College whichispart of |
a world-wide Industrial Organisation.

i
|
i

L—

@
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Essential

GRAMOPHONE
RECORD
CASES

for the Sare Storage.
Handy Carriage of Gramophone Records.
ment of Sizes and Colours. Wrire for illustrared catalogus,
and name and address ol neasest Retailer.

HEANRY EKLWIN L'TD.

Makzrs o Ton Quulity Reccrd Cuses,

Simple Reference and
Wide assort-

(DEPT. M2)

Albums. Cabinets

and Covers.

ROTTINGIIAM

COPPER INSTRUMENT - WIRE ' (ex-stock)

|
! ENAMELLED TINNED . COTTON SILK
— . D— COVERED COVERED
SWG inch 2 ozs 4 ozs, 2 ozs. 4 ozs. 2 ozs 4 ozs 205 4 ozs
16 .064 14 2/- 1/4 2/- 1/4 2/- 14 2/
17 .056 1/4 211 174 2/t 1/4 21 1/4 2/1
18 .048 1/4 2/2 114 202 174 272 1w 22
19 .040 1/4 2/3 — = 1/5 2/3 1/t 2/5
20 .036 1/S 2/4 1/5 2/4 1/5 2/4 Wy 2/8
21 .032 1/5 2/5 /6 2/5 1/5 2/5 /& 2/10
22 .028 1/6 2/5 116 2/6 176 2/6 Ie 3/-
23 .024 17 207 1/7 2/7 17 2/7 /o 372
l 24 .0 17 2/8 117 2/8 Y24 2/8 1/ 0 32
25 .020 1/8 2/9 1/8 2/9 1/8 2/9 i1 3/4
, 26 .0I8 1/8 2/10 1/8 2110 119 2/11 2/~ 36
| 27 .0l64 1/9 2/11 119 2/11 1710 31 2/ 3/8
28 .0148 ) 3/- 1/9 3/- 1/10 3R 2z 310
2% .0136 1/10 3/1 1/10 3/ 720 3/4 2 4/-
l 30 .0124 1/10 32 1711 3/5 2/- 3/6 2/« 4n
31 .0l6 1l 3/3 2/- 3/6 2/1 3/7 2/% 4/4
32 .0108 1/H 3/4 2/1 3/8 21 3/8 in 4/8
33 .010 2/- 3(s 22 3710 2/3 311 2110 52
34 .0092 2/- 3/6 2/3 4/ 2/4 42 2/t 5/4
35 .0084 2/l 3/7 2/4 4/2 2/6 4/5 3N 5/8
36 .0076 2/} 3/8 2/6 4/5 2/7 4/8 3z 6/0
37 .0063 2/2 3713 27 4/8 3/- 5/6 B//E 6'4
oy 38 .006 2/3 4/ 2/9 411 3/4 612 37 6/8
g 39 .0052 2/4 4/2 210 52 = _ e IR
40 .0048 2/5 4/4 3- 5/6 47 8/2 4/ 7/8
41  .0044 1/6 per oz. |/9 per oz. 2/Z per oz
\ 42 .004 e L A 0 2/e ,, .,
43 .00386 23, ., 2/ ,, 3/~ . .
44 ,0032 3=, -, — 4/- ,,
45 .0028 4j- ,, . — s/& ,,
. 46 .0024 5=, 5 7E w w

47 ané 48 swg Enam. an:j 47 swg ESS.C. wires in stock State needs.
All above postage extra. POST ORDERS ONLY PLEASE. Send stamp for comprekensive lists,

POST RADIO SUPPLIES

33 BOURNE GARDENS, LONDON, E.4 TEL: cLISSOLD 488 & 2021

EUREKA & CONSTANTAN

RESISTANCE WIRES
"*ALL GAUGES STOCKED "

G.E.C. & B.T.H.

GERMANIUM
CRYSTAL DIODES

G.€.C. GLASS TYPE 5/16in. x 3/16in.
B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.

4/6 each, postage 21d. .
B.T.H.SILICON CRYSTAL VALVE
3/6 each, postage 21d.

Fixing Brackets 3d. Extra.
Wiring instructions for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve,

CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adiustable lron Cored Coil.

REGEPTION GUARANTEED

Polished wood cabinet, 15/-, post 1id.
A REAL CRYSTAL SET. NOT A TOY

CRYSTAL SET

As above, but with Germanwum
Crystal Diode, 16/-. Postage {id,
B.A. SCREWS, NUTS, WASHERS

soldering tags, eyelets and rivets.
EBONITE AWD BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES,
ALL DIAMETERS.
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GARLAND BROS. LTD

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.
5 OBELISK PARADE, LEWISHAM, S.E.13.

TEL.: TIDEWAY 4412/3
TEL.: LEE GREEN 4038

Decals book for the amateur
now available. 29 words per
page, 4 pages radio and audio,
4 pages T/V and Scope, 2 pages
misc. incl. Tx. and Tape Record-
ing, 3/6 per book. Post 3d.
either book.

GENERAL PURPOSE

TRUVOX TAPE DESK MARK iil. In-
corporating high impedance mu-metal twin-
track heads. Two speed capstan, for tape
speeds of 7§ and 3} inches per second.
Three heavy-duty motors allowing for fast
forward and rewind facilities without tape
handling. All controls operated by electric-
ally and mechanically inter-locked push
buttons. Price £23/2/-. Plus 10/- carriage,
etc. Send S.AE. for full particulars,
Delivery from stock.

THE LATEST LANE TAPE TABLE.
Incorporating three heavy duty Lane
motors ; fast rewind and wind-on without
tape handling ; automatic braking : high
impedance ha'f-track heads ; spool lock-
ing device. Tape speed 7}in. per second.
Price £17/19/-. Carriage 10/-.
GARLAND UE7B8 RECORD PLAY.
BACK AMPLIFIER. A revised version
of our popular amplifier designed to suit
Truvox Tape Desk or Lane Tape Table.
New features include magic eye record
level indicator, provision for external

loudspeaker and for feeding P.A.
amplifier. Oscillator and power supplies
included.  Standar#¢ valves throughout.

Formica control panel. Supplied complete
with 8in. P.M. loudspeaker. Price £13/2/6
plus 7/6 carriage, etc.

MAGNETIC TAPE. Now available, the
new Scotch Boy High Coercivity Tape MC2-
IIl. with higher output and signal-to-noise
ratio. Price 35/- per’ [,200fc. reel. Still
availabie : Scotch Boy MCI-III: (,200ft.,
35/-; 600fc., 21/-; 300ft., 12/3. Spare
7in. spools, 4/3. Ferrovoice, the new

kraft-based medium coercivity tape : {,200
ft., 22 6. Spare 7in. spools, 4/6. Magneto-
phone Tape : £2 per [,200ft. reel.
CRYSTAL DIODES Germanium
Vacuum sealed glass type with wire ends,
2/8 each or 30/- per dozen.

TYANA SOLDERING IRONS. Light-
weight 40 wartt iroas with easity inter-
changeable elements and 3/i{éin. diameter
bits. Voltage ranges, 100/110v., 200/220 v,
and 230/250 v. Price 16/9. ** The iron that
makes soldering a pteasure.”’

VARLEY MAINS TRANSFORMERS.
Primary [0-0-200-220-240 volts. Secondary
300-0-300 volts at 150 mA.. 5 volt at 3
amps., 6.3 voltac 4 amps., 6.3 volts at | amo.
Open type construction. Price 45/-, post2 6.
BRENETTE MICROPHONES. Large
sales of these popular microphones have
enabled us to make substantial reductions in
the prices. The fallowing range is available :
Type 9ND : Multi-direztional ball-type,
in black and chroma, £2/2/~, oost 2/-. Type
7D : Directional type. for instrumental or
vocal use ; black and chrome, €£3/I5/-
post 2/6. Type A A wide-frequency-
response microphone, in brown cast case
with chrome grill, £5/5/-, post 2/6. Type
13U : A highly sensitive studio microphone
with-outstanding frequency characteristics.
Flexible maqunting enables. it -to be used .
directionall); or nst as required.! Bjack
and chrome finish, £6/8/-, post-3/6-- ..

DECALS. ;500 ‘tih..high white, trahster ~ 03 A, 8/8 1« €Z2,0.3 A, 2j6 ;
letters and {words fomdnarking electronics.

equipment. Price 4% per book. The new

TRIODES. Type 2C/22(7193).
6.3. v. heater, int. octal base. Similar
to 6/5G, bur anode and grid brought
out to top caps. Price 11/6 per hali-doz.,
post paid (minimum quantity).

RADAR REFLECTORS. Type MX138/-A
These consist of 6—2ft. x {in. dural (ubes
covered with fine wire mesh. The whole
assembly can be used as an omni-directional
aerial, and the mesh has many horticultural
applications. Price 3/9 each, post 9d. Type
MXI37A : similar to above, but also
include a telescopic aerial rod, extending
from Ili1. to 3ft. 6in. approx. Price 4/9
each. Post 9d.

WHANDA WIRE AND CABLE
STRI!PPERS, to take all size flexes and
cables up to lin. diam. with 3 alternative
heads and triple screw adjustment. These
are brand new and boxed. and the original
price was 15/- cach. Our price 5/- each,
post paid.

AERIAL RODS. These popular rods, of
tough steel copper-plated, are 12in. long,
and fit into each other to make any length.
Many hundreds of thousands sold to T/V
aerial manufacturers and to the public.
Price 3/6 per doz. or £I per 100, post paid.
£10 per box of 1,800 carriage paid U.K.
ELECTRO - MAGNETIC CON-
TACTORS. Energised at 9-14 volr, }
Amp. ; maximum switched current 40
Amps. ir bakelite case. Price 2/9

» BRIMISTORS. ‘Non-linear resistors to

-~ < provect- valves: from ‘current curges : CZI,

C73.02A.,
/6, - CZ4, 125" k., 5/-; CZ6, 0.45 A.,

316

PRATTS RADIO

1070 Harrow Road, London,.

: LADbroke 1734.

N.W.AY
(Nr. Serubs Lanel;

S AMPLIFIERS, — College

Gene Parpose  Units.
MODEL AC10t (a= llus-
l-med; 17 wait, 4 valve
T . feedback.
2 mike stage

. T mike

and gram inputs, 2 faders

and tone control. Input
volts, mike 003, gram. 35 V..
£10.7.6. MODEL AC18IL
6 valve unit writh P. P.
output o 18 watts,
SEPARATIE. mike stace
nd SEPARATE mike and gram inbuts, 2 faders and tone con-
trol. Feedback over § stazes npuL volts mike .003@gram. .3 v,
£15.5.0. MODEL A(32 ACISE. but with a larger
output stage of 32 watts, . \I()l)l J. U.10E.—D.C. A.C.
mains. P. P. output of 10 watts. Spec. as ACISE £12 19 6. All
above amplifiers are COMPLETE with metal case. chrome handles.
and outputs to match 3, 8 or 15 chm speakers. .C. models have
H.T. and L.T. output sockets for tuning unit to. All amplifiers
have sectionalised O.Trans. wound on =uper silcor laminations.
Power pack tooperate the above from 12v bat. lable.

TALITY AMPLIFIER CLEASSIS FOR RECORDS. ETC.—
\l()l)l L, Q9C 6 valve unit with bass and treble controls. ]npu = for
radio L.P.standard records, Qutput imped. to choice. This amplifier
uses & Williamson 18 section output transformer. Output of f watts.
Adjustable negative feedback, £13.19.6. MODEL Q4C 4 valve
unit similar LO QQC Outpuc 4 watts, 1)

TR. \\s[‘()l{ MERS, ete.—Filament. 6 v. 2a., 69 :
8 6. M mz 390 ..0—' &8
2 X .,30 v ditto, 2 x. 275 dxcLo. alt 17
49,6 (wt. 10} Ibs.,).  High Qu.nlnv ()ulput
S('((l(lllnll\(‘d CAl, 10,000 to 3. 8, 15 ohms. (P, P. 6V86, 6FG, etc.), 20
watt rating. Wt, 4! 1bs., 18 6. CAZ2. 6.600 to 3, 8..15 ohms. 30 watt
rating (P. P. 6L6). wt.. 5} Ihs.. 27.6. Williamson. Exaet to spec.
1.6 or3.6ohms types, 75 6.
CHOKES.—6)m.a. 20 hy., 59 ; 60 m.a. 10 hy. .4/ 9 ; 100 m.a. 10 hy.,
69 150 ma.. 20 hy.. 176 ; 250 m.a. 20 hy.. 19 6
Al zoods are brand new, no surplus used. Ampnﬁer< are carriage
paid, Transformers, etc., Postage np 1o 10,-, 6d. ; 41, 1-; above
£2'free. Stamp for lists. State interest.

é

INSTRUCTORS

NK BOX £1

Awcorted Condensers, Rewvtors, Beards, Meters, Valves,
Terminals, V. Holders, Crassis. Fi N. Punch ete.
All Parked in Finz Case.

Carrizze £1 Paid.
TR"Receivertvalvediat 15/~ 2777 1193, Rec>.ver Complete

al27 6.
VALVES

FWi300 §6 | EF3) 76| SPal 26| 87
SU4G 86| FRC33 7/6 | spit 26| HL2K
B 9- | EL32 -1 Pent3 7| Pen2l)

EL0 76| pps .
EF31 2
3-| EF® 56 ’ 56| KT

.| BFs a.| BC32  5-| scas  a-

6| KTi1 e | BC2t 58 oy .

6] KT3 66| EVS 881 1my -
EA50 2/ | 627 86 )

3| ERx 2/ | BK7 6- IS5 8"

- | pI 2| 618 12~ | m3 8 -

ERY.—~Electrolviie W.E., 430 v. wkg . 8 mfd.,
26, 6+3 mid., 39. 16418 mid., 4 6. Dubilier Drilitic
500 v. wkz. 1Gmid. W.E.,, 3 &
RUSINTORS.—New Ere, ete,, 1, 1, 1. 2 w. our selection.
12 6 100. Meters, assort. dozen ar ‘}0‘ 6 at 15- 5, 30,
50, 100, 300, 300 mA., mn, .5, 3.5. 4, 6 amp. T.C. all at 5 6.
35KkV.mc at 86. 1.5KV. elect, 15 -.

VINER’S (Middlesbrough)

Radio Electrical

26, LAST STREET. MIDDLESBROUGUH
Tel. : (MID) 3418,

boeovoeoveoseovsesseseoese

w M0
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Uvmwvmwmm
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" “TELE -VIEWER”

5 CHANNEL TELEVISOR
A Design of a Complete (2in. or %in.
SUPERHET T.V. RECEIVER FOR THE HOME CONSTRUCTOR

This receiver has been developed after most careful research and affords a high
standard of Tclevision entertainment by producing a picture of really outstending
quality.
We confidently believe that not only have we achieved a T.V. Receiver that
surpasses in efficiency any ocher designed for the home constructor, but that
successful construction, even by the most inexperienced is assured by the step
by step wiring detail and diagrams provided, and at about half the cost of the
nearest comparable commercial receiver.
Here are some of the features which combine to make this such a fine receiver :
@ The Superhet circuit easify tuned to any of the five channels, i.e.
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre-aligned {.F.T's.)
@ A lifelike, almost stereoscopic, picture quality made possible by the
following factors :
(a) Excellent band width of L.F. circuits. (b) A really efficient video
amplifier. (¢) C.R.T. Grid modulated from low 'mpedance source,  built for only £28 ]6 4
(d) High E.H.T. voltage (approx. 10 kV.) (pluscostof C.R.T.)
The picture brilliance is also much above the average and bl
comfortable viewing with normal room lighting or daylight. We can sometimes supply New Mullard 12in. C.R.T.
® FIRM picture ** HOLD " circuits (Frame-Line) ensure a steady picture,|| 2t che specally reduced- price of £13/1 7/6
free from bounce or flicker even under the most adverse conditions met! | These, when available, are for
with in " fr'nie " areas and excellent "' intzrlace ” ensures the absence purchasers of the Televiewer only.
alr Plicy clisss i ) o | Comrlete set of ASSEMBLY IMSTRUCTIONS is now
@ Negative feedback is used in the audio frequency circuits which provide| zuailaole, prica 5/-. The instructions inciude really detailed
2/3 watts of High Quality Sound. PRACTICAL LAYOUTS, WIRING DATA AND COM-
@ Entire receiver built on two chassis units, each measuring t4lin. x|PONENT PRICE LIST. ALL COMPONENTS ARE
64in. x 3lin. AVAILABLE FOR INDIVIDUAL PURCHASE. A CABINET
@ Rigid C.R.T. mounting enables entire receiver to be safely handled with| WILL ALSO BE AVAILABLE.
tube in position.
@ Ali pre-set controls are mounted on side of chassis enabling all adjust- ! &
Qents tho be carried out whilst facing tbhe C.R. Tube. o LTD.
s no hire purchase terms are available the receiver can be bought p
in five separate stages {practical diagrams and circuits are provided for 103 & 115, FLEET STREET’ E.C.4.

each stage) thus enabline hire purchase interest rates to be avoided. Tel. : CENTRAL 5812-3-4

This com-
’ plete TELEVISOR,
including ail Valves can be

The solder for all

HOME TELEVISION

INDUCTANCE BRIDGE KIT 42/6

50u/Hy.—1,000 u/Hy.
1,000 u/Hy.—20 M/Hy.

20 M/Hy.—400 M/Hy. R.F. COILS; SMOOTHING CHOKES CO NST R U c TO R S E T
400 M/Hy.—8 Hy. WHISTLE FILTERS: AUDIO, R.F.
5 Hy.—100 Hy. A.C. INDUSTANCES IN GENERAL

TREBLE AND BASS BOOST CHOKES
VIDEO CHOKES; SCRATCH FILTERS

i H FULE AXSr
Never before has an instrumen®. capable of checking such a U e

wide range of inductive components been offered at such a
ridicufousiy low price.

RES/CAP. BRIDGE_ KIT 31/6

5 Megohms—52,000 ohms. 50 mid.—.2 mifd.
100,000 ohms—1,000 ohm: | mfd.—.Cl mfd.
1,000 ohms—I10 ohms. 0l m_.‘d.—.OOOS mid
As in the Inductance Bridzz, each fully variable range is separately ? P o ol
scaled for direct readini, AND CALIBRATED FOR voOuU., | °f extra-activs, non-corrosive Ersin
Flux, is obtainable from all leading
i hops. Ask for Cat. Ref.
LF. ALIGNER KIT, 15/-. Tunes over 465 K/s range | ©2dico shops. Ask for Cat. Re

h -eady f C.16018, 18 S.W.G. 60/40 High
of ILF. frequencies. Pre-tuned ready for use. T Televisicn and Radio Alloy

The size 1 Cirton contains 55 fect
Fult instructions and diagrams with all kits. No metal } of solder, cotts 3

work to be done. Post and packing !/6 in each case.

Designers of television constructor , >
scts know that the efficiancy of S,
their equipment dzpends on the | :
solder used by thz constructor— ERSIH CI
that’s why tley recommend Ersin 7} 9 v
Multicore for trouble-free, waste | Z??[ 6&

P
frec soldering Ersin Multicore, the M{ w 2

only solder containing threc cores l “(..,

Stamp with all enquiries, please. Cash with Order or C.0.D

4, RALEIGH STREET,
RADIO MAIL * NorTTinGHAM

Ersin Multlcore Solder

In case of difficulty in obtaining suppdies, please write to :
MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS
AVE.. HEMEL HEMPSTEAD. HERTS. ® Boxmoor 3636 (3 lines).

www americanradiohi&torv com
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T . All prewous standards of performance are blown sky
{ 5 high by Osmor " Q' Range Coils. No wonder our
customers are enthusiastic! They tell us these ‘' mighty
marvels in miniature '’ are super-selective and sensitive to
a degree they never dreamed possible. And we guarantee
them—they're the outcome of patient scientific research plus
the highest technical ability. They infuse new life into a“set
on these " plus "’ points alone.
+ Only lin. high.
% Variable iron dust cores.
+ Low loss Polystyrene
formers.

% Packed in damp- ;—

proof containers. =1
% Fitted tags for easy 1
connection.

COILPACKS.—Now at new lower prices! A full range is
available for Superhet and T.R.F. Mains or Battery. Size only l}in.
high x 3%in. wide x 2}in. Ideal for the reliable construction of
new sets, also for conversion of the 21 RECEIVER, TRII196,
TYPE 18, WARTIME UTILITY and others. Aligned and tested,
with full circuits, etc. Fully descriptive leaflets available.

“ ith ”5””” Lines—yowre on the rulht line:

L]
- %
A spotlight on just one of the DIALS | ¢
«“ 2 H
range of Osmor “ Q" coils Type A GLASS :
DIAL ASSEM-

H.F. CHOKE Type Q.C.1. | plat - Mow, )
Frequency coverage 150 k¢fs to 20 measuring 7in. x [-
m/c. Iron dust core and single-screw Zin. (9}in. x 9Alzin‘ =
fixing Prototype . overall) mounts in Keep those small components—etc., (
test;ld agd aspprov_ed Pz/ce any position on qr rieatly stored yet visible by using an ¢

y M. G. Scroggie, - above the chassis and works with Y ' 1]
B.Sc. M.LEE. Ideal any type of drive. Choice of two 0A x’l”" JAR-RACK f
as anode load in 3-colour  scales—=Gl (L.MS) or G2 (If you're a generous husband you'll ¥

T.R.F. receivers for
decoupling and gen-
eral purposes.

(M.5.5.)." Price complete 24/6. Pulley
L assemblyy “for right-angle drive, ..
- required, /9 extra. P. & P, Ij6.

buy one or two for your wife's iarder,
~she will. appreciate somewhere <o
store her preserves.) Holds | Ib.
jd jam jars with or without lids. Easily
M E TA L Dl A'L{!S removed, cannot fall out. Just the
Overall size 5}in. sq., Cream back- g"“lg for the-tidy " HAM ™ or Radio
nd, 3-col Type MI, LMS, ealer. )
ir:,ues. szo E_ur& 3 waves. M3, Type } for wall-fixing, 6/9 each, holds
M. & 2/S. waves. Price 3/6 each. 8 jars. (Jarsare not supplied but :re
Pointer, 1/6. easily obtained.)

TWO f{or the Price of ONE !

The NEW OSHO IR
CHASSIS CUTTER

of entirely new design. Cuts two sizes

of holes with any one reversible punch
and die ; and can be operated with a
spanner or tommy bar. Blanks easily
removed. For use on Steel up to I8s.w.g.
Brassand Dural up to 16 s.w.g. Aluminium
and Copper up to 14 s.w.g.

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

We keep stocks of many radio components
for use in published circuits, including :
‘“PRACTICAL WIRELESS ”’
3-Speed Autogram ; Modern I-Valver :
A.C. Band-pass 3; RII55 Converter ;
Attache Case Portable ; Modern High

Length 24in., enamelled olive green.
Type 2 (as illustrated) for screwing
under z shelf, 5/% each, holds 6 jars.
Length IBin., enamelled green.

(Trade supplied),

Post and packing, 1/- (either typz).

‘DS“G' l‘ o st_a(ion Separator’’

Power Amplifier 2 ; Beginners' Super- pq.iqf Type metres

e . WIRELESS WORLD " pige ol )

Type Hole Sizes Price No Compromise T.R.F. Tuner prhers m_'- % %8:%3?

lin.x Itin.  19/6 Midget Mains Reczeiver. Sensitive “ L 4 319-405

2 fin.x Hin.  18/9 2-Valve Receiver ; Television Converter, Plug into 5 395-492

3 Finox ldin.  22/6 (Special coils in cans available), etc. etc. Receiver 6  455-567
P d P4 Ki I'fir;./x (2in. 27/? ) ). F_s _45 —k;_; _ea?|T :n_d_l This is a device on the well- 7 1450-1550

t and Packin . t b - gimeapil € N

os g any type | re fing "ieadn y- Known o ave teash 8 410-550k/c

Tommy Bars...c...ccovvnnnnnnn.. 1/3 each.

The OSMOR ‘““JIFFY PUNCH "
For cutting smaller holes neatly and
quickly with one blow of a light hammer.

I

Standard  size I
13in. x {§in. x 33in. For use with

OSMOR coilpacks and others, 14/6 |
| pair. PREALIGNED, /6 extra.

Dear Reader,
We can’t mention all cur troducts here
tut shall be glad to receive your enquiries

principle, which will reject an undesired
signal when inserted in the zerial Jead.
Easily tuned to eliminate any one Station
within the ranges stated. meg takes only

a

few seconds. Sharp tuning is effected

by adjusting the brass screw prov:ded

1/655%

Complete with full instruc-

1’1’3&[795 for  Chassis, Tuning Condensers, tions—nothing to add.
Type Hole Size Price Switches, Volume Controls, and alf , Send 5d. (stamps) for
! {in 6/6 other Radio Components. If it's top / FREE CIRCUITS
2 gin. 7/6 quality components and a speedy, and full list of coils,
3 din. 8/9 courteous service you are looking for—try / Y coilpacl:is and radio

For use on Steel up to 20 s.w.g. Brass
and Dural up to 18 c.w.g. Aluminium
and Copper up to 16 s.w.g.

(Dept. P41) BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY. Tel.:

Osmor. We really shall do our best for you.

ccmponents,

Osmor Radio Products Litd.

~

www americanradiohistorv com
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COMMENTS OF THE MONTH

Great Success of the “Coronet’

HE “ Coronet,” free blueprint which was
given in last month’s special Birthday
Number was an immediate and out-

standing success, more successful indeed
than many of our pre-war receivers. The firms
supplying the components report that although
they had laid in heavy stocks they were rapidly
absorbed. Arrangements have been made,
however, for fresh supplies. In order to ease the
situation regarding the coil pack we ourselves
have made other arrangements, as announced
in the further constructional details for the
* Coronet " given in this issue.

We greatly value the thousands of letters and
telegrams received from readers’ congratulating
us on our Twenty-first Birthday Number, which
rapidly sold out.

THE ADVANCE OF TAPE RECORDING

ONE of the outstanding features of this year's

Radio Show was the large number of tapz
recorders exhibited and in which great interest
was evinced by the public. It has bécome a new
national hobby and it is now backed by a new
and growing industry. Tape recorders must,
of course, eventually replace wax discs, but that
will not be for many years. Tape recorders will
be considered as pieces of auxiliary equipment
for many years to come. The combined radio-
gram and television receiver with recording
apparatus may not, however, be so far away.
There is a need for it in these days of cramped
home conditions when it is difficuit to find space
for another piece of apparatus. A kit for con-
structors was on view and it will shortly be dealt
with in this journal.

The use of tape recorders on a national scale
raises complicated and interesting questions of
copyright. An enthusiast may record a radio
programme or a number of gramophone records
and play them under conditions which would
infringe the copyright laws and the rules of the
Performing Rights Society. [t may not be
general knowledge that almost every public
house which has a piano, radio or television set

“installed must pay an annual fee to the

Performing Rights Society to cover copyrights.
Those who, therefore, see in tape recording a
readv-made means of providing entertainment

wawwy americanradiohistorvy. com

Editor r.J.camm OF

22nd YEAR
ISSUE

By THE EDITOR

b

at, say, a lccal hall, either as a part of a cor.cert
or to provice dance music, should take particular
care over this matter by communicating with the
Performing Rights Society.

THE ELECTRICIANS’ STRIKE

HE early days of the Radio Show were
marred by the strike of electricians which
caused a number of stands to bz unlit. In this
respect we think that next year the Radio
Industry Council should ask the Earls Court
Authorities to seek assurances from all of the
unions concerned that there will not be a strike
during the run of the show. Strikes of this
nature are attempts to make a rod of third
parties—the exhibitors—in order to force
employers to submit to claims.
After similar experiences a few years ago, when
a strike coinmenced just before a show opened
and lasted for some days after, we are surprised
that these assurances have not been sought. One
other point whilst we are dealing with the show ;
the seating accommodation is still inadequate
and assuranices should be sought also from the
Earls Court authorities to ensure that their
building is inade acceptable to exhibitors and the
public. ’
Apart fram these points the exhibition was a
great success ; attendances were up and exhibitors
reported good trade. The stands this year, too,
were much more attractive than hitherto.

CAR RADIO LICENCES

THE Postmaster-General recently announced

that tae Ministry of Transport is co-
operating with him by sending a note with
motor-car licences setting out the wireless
licence requirements. Motorists are being asked
when they apply for vehicle licences to state
whether their vehicle is fitted with a radio set
and, if so, whether it has been licensed separately.
A radio set which is installed in a car must have
a separate "licence, but a portable radio does
not.

Car radics are now being sold in much larger
quantities than before the war, but rectifier
troubles are still common, and thafts of car radios
are on the increase.—F.J.C. '

]
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Atomic Energy Broadcast
IN the atomic city of Oak Ridge,
Tennessee, U.S.,, WATO .have
been arranging to broadcast a
programme on electricity generated
from the atomic power station.
The trial transmission.is expected
to last no more than five minutes
and, if successful, would be the
first radio station in the world to
broadcast on atomic energy.

Fight Broadcast

E’ understand that a direct

_link-up has been arranged
between the BBC and the razor-
blade company that holds the
copyright in New York on all
broadcasts from Madison Square
Gardens.

The link-up is to enable British
listeners to hear the world middle-
weight championship fight on
October 2Ist between Randolph
Turpin ‘and Carl Olson. Those
who do hear the relay will have to
stay up upttl 3.30 in the morning
by our time.

November, 1953

Contract for E.M.I.

RECENT orders from the BBC
for~ E.M.l. tape recorders
and - associated equipment exceed
£100,000. o ¢
This is part of a re-equipping
scheme which the BBC have in
hand for their recording depart-
ment. The models supplied range
from large studio recorders, includ-
ing transportable versions, to the
latest type lightweight portable
battery-operated recorders now in
use by BBC outside commentators.
Over 50 of these portable machines
have already been supplied.

Tannoy Director Marries
N R. DAVID G. FOUNTAIN,
younger son of the noted
West Norwood industrialist, Guy
R. Fountain,.and director of one
of the Tannoy group of companies,
was married recently to Franceg
Mary Smith, ait ‘dccupational
therapist, whosc fathet' farms’ The
Grange, Elthbridge. 'rear < Di'%it-
wich, and is‘also o, l'&;éh' aviiitor.

PN

During his visit 1o this year’s Radio Show, Field Marshal Viscount

Montgomery in the Radio Industry Cowmicil Control Room, exaniined

the Sound Reproduction Equipment designed, manufactured, installed

and operated by Standard Telephones and Cables, Limited on behalf
~of the R.I.C.

www americanradiohistorv com
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Mr. David Fountain, an old
Alleynian, who is 23 years old,
has now completed his second
year at Oxford, and when he
comes down from the university,
contemplates staying for a few
years in Canada.

The wedding took place at
Elmbridge Parish Church.

Broadcast Receiving Licences

THE following statement shows
the approximate number of

sound receiving licences issued
during the year ended July, 1953.
The grand total of sound and
television licences was 13,010,856.
Region Number
London Postal 1,714,093
Home Counties 1,459,147
Midland . 1,309,810
North Eastern 1,698,763
North Western 1,334,452
South Western 1,026,212
“Wales and, Border 664,692
* Total ~ .England and
" Wales | .. . 9,207,169
¢ .Scottand 1,110,857
't Northern Ireland 213,376
Grand Total ... . 10,531,402

Cable and Wireless Ltd.

New Radio-telephone Service

A DIRECT radio-telephone ser-
vice was opened on Tuesday,

August 18, between Nairobi and

Bombay.

It is operated between Cable
and Wireless Litd.'s station at
Nairobi and the Overseas Tele-
communications Service's station
at Bombay. The service wiil be
available to telephone subscribers
throughout Kenya, Tanganyika
and Uganda at one end, and
throughout India at the other end.

“ Prix Italia >
HE festival for the award of
the ** Prix Italia,” the grand
international competition for
original broadcasting works, began
at Palermo on October 1st. This
is the fifth consecutive vear of the

* festival.

Fourteen of the most important
broadcasting Corporations of the
world participated. They were in
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order of cntry : Ravag (Austria),
Radiodiffusion Egyptienne (Egpyt),
Radiodiffusion et Télévision
Frangaises (France), BBC (Eng-
land). RAI-Radio Italiana (ltaly),
Radio Montecarlo  (Monaco),
Nederlandsche Radio Unic (Hol-
land). Emissora Nacional de Radio-
diffusao (Portugal). Socié¢té Suisse
de Radiodiffusion (Switzerland),
Ente Radio Trieste, Institut
National Belge de Radiodiffusion
(Belgium), Suddeutcher Rundfunk
(Germany). Naeb (U.S.A.), Radio
Maroc (Morocco).

Miniature Radio

IT is reported that the American
Army authorities have

developed a miniature transmittes-

receiver radio no larger than a

normal wristwatch.

Sets for Bolivia

PYE. LTD., of Cambridge, report
that they have received a

* substantial order,” amounting to

several thousand pounds’ worth,

from Bolivia for a consignment of

radio receivers.

Show Boosts Sales
THE Manchester firm of Ferranti
received so many orders for
radio and television receivers dur-
ing the first week of the National
Radio Show that employces at the
company’s Moston factory have
been guaranteed work for at Icast
a vear.

Production has been so com-
pletcly outpaced by exhibition
orders that some prospective buyers
have been warned that delivery
may be considerably delayed. Sales
manager Mrv. L. G. Hall reports
" Business is terrific.  Orders arc
pouring in.”

Pye Records

A/XR. C. O. STANLEY, chairman
of Pye, Ltd., stated at the

recent annual mecting that the

company intends to enter the

gramophone record business.

He said that TV development in
the United States had furthered
interest in records and predicted
that the same would happen in this
country. “For a number of
years,” he said, " your company
has wished to have an interest in
the gramophone record business.
We are at this moment actively
planning to enter this new field of
mamifacture and selling, and we
hove to be able to make a definite
announcement in the very necar
future.”

665

Radio Officer of the Everest expedition, George Band, relares his experi-

ences at a Savoy luncheon, given

details of a new naval radio receiver

bv Pye. Limited, wko announced

L the 619 Admiralty set. Seated on

the right of Mr. Band is Captain K. McCampbell-Walier, R.N., the

Director of Radio Equipment at the Adniiralty.

On Mr. Band's left is

Mr. P. M. Threlfall, a director of Pre, Ltd.

“ Take It From Here
ALTHOUGH onc of radio’s

biggest laughter shows, “Take
It From Here,” is planned to
return to the Light programme in
November for a run of six months,
it is not definitc yet whether a
successor 1o Joy Nicholls will be
introduced.

Miss Nicholls retutned to her
home in Australia some months
ago and producer Charles Maxwell
and scriptwriters Frank Muir and
Denis Norden are not sure whether
onc or two girls will be chosen to
provide a feminine touch to the
programme. It is believed that
they may cven introduce a different

BIRTHDAY GREETINGS

From Harry Richards (Man-
aging Director, Wolf Electric
Tools Ltd.).

- O N

GRA-
TULATIONS
1o  PrAcCTICAL
WIRELESS  ©On
rcaching its
21st Birthday,
and o Mr.
F. J. Camm
on secing it
through to
May they both still

this day.
be going strong at the 50th
anniversary.”
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sort of girl that would change the
shape of the serics considerably.

Boxing Night
HE agreement recently con-
cluded between the BBC and
the British Boxing Board of Con-
trol will enable the big audience for
boxing commentaries to hear regu-
lar fortnightly broadcasts in the
Light Programme.

Beginning on October 13, there
will be a forty-five minute Boxing
commentary at 8.30 p.m. ecvery
other Tuesday until the end of the
year. To allow for this. the Forces
Show will be moved from 8§ p.m.
on Tuesdays to 730 p.m. on
Wednesdays.  The period from
8.0-8.30 p.m. on Tuesdays will be
filled with a programme of light
music. ~ The Name’s the Same "
wilt move from 7.30 p.m. to 9.30
p.m. and its place will be taken by
* Ignorance is Bliss”

Autumn Drama
THE BBC state that radio drama
this autumn will include “a
strong and unusually varied sclec-
tion of plays. the current output
being augmented by the return of
* Radio Theatre ” and ** Curtain
Up " : an additional fifteen-minute
serial on Saturday evenings, which
it is hopcd will appcal to the
younger gencration and, in the
Home Service, a new serial on
Thursday evenings.”
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IRSTLY, let me deal with one or two points
F arising out of last month's instalment. I
said that it sometimes becomes necessary to
increase the ranges of voltmeters and ammeters by
the inclusion of resistances. 1 did not make.it clear
that in the case of a voltmeter the resistance is con-
nected in series and in the case of an ammeter in
parallel.  Also a typing error occurred in the para-
graph on page 601 relating to ™ Increasing Range .”
The sentence commencing " As already stated the
voltage range of ammeter . . . should read *As
dlready stated the voltage range of a mieter ,

In order to dispel some doubts which cxl.st lp the -

minds of beginners concerning the func(lons, of.
meters, 1 should point out that bdsncally a. .vpltmﬁler
is the same as an ammeter, and thus it does in effect
indicate that a current is flowing through the circuit,
although by reference to the dial one xeads off the
voltage.

Current, Voltage and Resistance

1 have already shown that current, voltage and resis-
tance have a definite relation to one another, the
relationship being known as Ohm’s Law, and in any
circuit knowledge of any two factors enables the
other to be calculated. Now if a circuit is ™" opened
and an ammeter is inserted the needle will indicate
the amount of current flowing.  For example, if the
meter is designed for a maximum reading of ImA
and it is inserted in a circuit so designed that one
milliamp current flows, it is obvious that the needle
will be fully deflected. This is known as full scale
deflection or f.s.d. But if the voltage is higher or
the resistance lower then a current greater than | mA
will low, and unless precautions are taken the needle
will press hard against the stop pin and the meter
mechanism will be damaged. In cases where we
wish to take current readings beyond the full scale
reading of the meter, we must arrange to by-pass the
current which is in excess of that which will give
F.S.D. of the meter.

When measuring a voltage the voltmeter is connec-
ted across the source or terminals to which the voltage
is applied, and in this case if the voltage being measured
will result in a current in excess of the full scale
reading of the meter resistances will have to be
connected in series with the meter, and the two are
joined in parallel with the source. The values of the
resistances are such as to limit the current again to
I mA or less with the type of instrument just referred
to. A parallel shunt direct across the meter would
not function satisfactorily in this case as it would have

frmatter.

e & Begrnmers laode

7o IRGIVI®

The Seventh of a Series ot Articles Specially
Written for Those Who Have Become
Interested in Radio for the First Time.

Explaining the Principles of Radio
Transmission and Recepiion
By F. ) CAMM

10 be practically a dead short-circuit, espeually
when measuring high values of voltage. Summed up,
therefore, whether used for measuring current,
resistance or voltage, we do, in effect actually measure
the current flowing Ihrough the circuit ; ;and the basis
of the ohmmeter or voitmeter is an ammeter. |If
the current to be measured is in excess of that for
which the meter is designed the excess must be by-
passed by a shunt-resistance ; whilst if a voltage is
applied which will result in excess current being
passed through the meter the current is restricted
by the use of resistancg(s) in series with the meter.

1 hope -1 ;have .removed .the confusion which has
existed in..the minds of .one or two readers on this

: B P TSI
A Practncal Test in Measuring
#last month 1 dealt with general testing and
Sceed” with a practical demonstration
ds by“testing the three-valve circuit
which has “already been described in this series.

The lllusu’éhon on-the next page shows the recciver
in pictorial Torm, but with two meters added. These
may be a smgle instrument in which by means of
switches or plugs and sockets the instrument may be
made to measure voltage or current. As explained
already, voltages may be measured without interrupt-
ing the circuit whilst for current readings the circuit
must be broken and the meter interposed.

First, then, the meter shown at the foot of the diagram
is the voltmeter. The polarity of the leads must
be observed, and the negative lead is clipped on to
any point on the carth (H.T.—) side of the receiver.
The positive lead may then be placed on the points
indicated by a X, making quite sure that the setiing
of the instrument is suitable for the voltage being
measured. To obtain the highest accuracy the meter
should be set to the highest voltage range. The
readings will indicate the voltages actually applied
to the valves and thus prove whether the anode
circuit is complete or short-circuited, and also the
state of the bias circuit where one is fitted. This form
of testing may be employed with any receiver.

‘“A” gives the L.T. voltage which should be
checked with the valves switched on.

Next the current may be tested and the meter for
this is shown at the top of the diagram. Here the
two leads have to be interposed as already stated
and to check each stage the circuit must be broken
where the broken X is shown and, again, the polarity
of the instrument must be observed The negative
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lead should be connected to the valve side of the
opened conncction. 1t will be noted that the H.T.
lcad has been provided with a broken X and if
this lead is opened and the meter is inserted it will
indicate the total H.T. current taken by the receiver
and when the set is switched off it will indicate
whether or not therc is any lcakage. There should
be no reading in the ** Off ™" position. Similarly, by
adding together the current shown at cach stage this
should agrec with the total in the negative lcad—
any higher reading indicating a leakage or some
additional point which has not been taken into
account.

Testing Without Instruments

Certain simple tests can be carried out without the
use of instruments. In the case of a simple battery
receiver, it may be tested without any instruments
in the following manner. Assume that the L.T.,
H.T. and G.B. batteries arc in order. Disconnect
the wire which is joined to the dectector-valve anode
or plate terminal of the valveholder. Connect
up one lead of a pair of headphones to the terminal
and take the other lead straight to H.T. positive.
Switch on the sct and see if signals come through.
If there are no signals tap the glass bulb of the valve
lightly with the tip of your finger. [f no noise is
heard the valve is broken. To ascertain this simply
remove the valve and plug onc of the other valves
from the set in its place. Supposing that no matter
which valve you plug in you can still hear nothing.
Remove the wires which arc connected to” the F
terminals of the valveholder and obtain two new pieces
of wire and attach them to the " F " terminals

and straight on to the accumulator. If the valve
now works, then the filament wiring in the set or the
leads from the terminal strip down 1o the accumulator
arc at fault. .

With all lezds of the flexible varicty having cltamped-
on spade connectors or similar devices, it often
happens that the wire gets broken, but the connector
is held in position by the cotton covering.

Now that leads have been checked over and found
correct, there only remain the connections from the
L.T. terminals on the set to the valveholder and the
terminals on .he valveholder itself.

Supposing when  joining an accumulator direct
to the valvcholder nothing is heard in the ’phones.
The only lead left which can cause this trouble is
the H.T. negative lead and if this is joined to the set
to onc side of the fusc only, look at the fusc. If
this is in order, remove the H.T. negative lead from
the terminal strip and join it to the L.T. ncgative
terminal.

Now take the case where on connacting the phones
no signals can be heard, but the valve * pings” on
tapping it. This shows that filament and anode
circuits arc correct and the trouble must lic in the
tuning arrangzments. Try a differem coil, or, if some
complicated switching arrangement is used in thc
set, wind or obtain a simple 60-turn coil and connect
one side of it to aerial and one side to earth. Dis-
connect the acrial terminal to the tuning coil and
also the Icad from the tuning coil and/or condenser
to the grid condenser. Join the acrial terminal to
the grid condenscr and again obscive whether
signals come in.
at fault,

1f they do, then the tuning coil is
{Tv be continued)

Fig. 31—Tiwe three-valve receiver circuit in pictorial form showing the poiats to which maers aie joined
Jor testing.
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control receiver is not suitable for use with a
transmitter where control is effected by
modulating the transmitier carrier-wave. With a
modulation controlled receiver, a number of advan-
tages are present. The most important of these is
o be found in the increased degree of control which
is possible, and two or three relay circuits may
reddlly be operated with a single llansmmer and
receiver. This is not so with ™ carrier only -’ recewera
where a single relay is controlled by swnchmg on and
off the transmitter carrier-wave. Sewd
A 2-valve receiver circuit is shown in F|g trand
this may be operated in a number of ways. “Thefirst
valve is used in a self-quenching super-regenerative =

L4 I YHE usual type of simple single-valve model-

- stage, the 50,000 ohm control enabling the dégree .

of regeneratlon to be adjusted. High sensitivity
is possible with a stage of this type, quenching being
achieved by the development of a negative potential
on the control grid. As a result, the valve goes
in and out of oscillation at a frequency above
audibility, in the manner which will be familiar to
users of ultra-short wave equipment of this kind.

When the control of a single relay is wanted,
the second valve has just sufficient bias applied to
it to prevent anode current flowing, when no
audio-tone is being received. When the transmitter
carrier is. modulated, the audio-tone is applied to
the control grid of the second valve, which con-
ducts during the section of each cycle when the grid
is sufficiently positive. The resultant
anode current closes the relay.

* Hard” or vacuum valves may
be employed in such circuits, and
have a normally long life, which is
a great advantage over the use of
* soft, 7 or gas-filled, valves, where
the valve may have a life of only 15
1o 20 hours, yet is essential to secure
an adequate change of anode current
at range. Using the circuit in Fig.
1. with a 1S4 valve as detector and
IT4 valve in the second position,
adequate control of the relay was
found possible. With about 6v. bias
the 1T4 valve anode current was
.I mA (insufficient to operate the

November 1953

SHORT-WAVE

SIECRION

A MODULATION CONTROLLED 27 Mcfs
RECEIVER

By F. G.-Rayer

relay), rising to 1.5 mA when the carrier was
modulated.

Correct quenching is essential for proper operation,
as weak regeneration will cause lack of sensitivity,
while violent oscillation will cause V2 to conduct
during positive peaks. A quench frequency in the
neighbourhood of 10,000 cycles per second is suitable,
and phones may be included in the anode circuit of
the second valve to check operation. If the quench
frequency tends to reach V2, causing anode currcnt
to flow, this can be prevented by shunting u fixed
condenser across the secondary of the coupling
transformer.

This type of circuit can also be used with a tuned
reed relay. This type of relay usually has three
reeds or armatures, each of which is tuned mechanic-
-ally 1o operate at a certain frequency. Accordingly,
any of the reeds can be made.to operate by adjusting
the audio-tone radiated by the transmitter to a suit-
able frequency. lp this case V2 only needs to operate
d:}p‘in ordipaty amjphifier, and excessive bias is no

«a

e T »a
o
-Val@ Cnrcunt L )
_Fig. "2 is a develgpment of the circuit in Fig. 1
“giving increased range, and a suitable layout is shown
in Fig. 3. Here, the audio signal is developed across

/

View of the Transmitter which was described /ust mom‘/t
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the L.F. choke, and applied to the
grid of V3, The control bias voltage
arising in this way was found to
be from about I3v. down, according
to range.

With relays of other than the
tunced reed type it is desirable to
shunt the relay winding, as in Fig. 2,
with a condenser of about .1 pF
upwards, to prevent the armature
responding to the audio tonc. or
“singing.”  The selection of a
specific audio-tone may be achieved
by using a L.F. choke of suitable
inductance. so that it is resonant at

AAAA

the desired frequency.  The circuit
will then be unrésponsive to tones
of other frequencies which may be
radiated to control other equipment.
It the control of two or mor¢€ relays
of this type is required. the output
stage should be duplicated. ecach
valve being wired to a choke of
different resonant frequency. The

1 s
Fiy. 1.—Circuit of a two-valve modulation controlled
receiver,

various relays mayv then be controlled
as desired by adjusting the frequency
of the radiated audio-tone.

This 3-valve circuit can be used
with & tuned reed relay, when
ordinary bias is applied to V3,
When used with the ordinary type
of rclay. sufficient bias is used to
obtain cut-oft of anode current, as
explained,

Practical Considerations

As mentioned, correct operation
of the super-regenerative detector
is essential for best results, and it is §
ol great advantage to wire phones .. °
temporarily in circuit when initially
setting up the receiver.

Details of the coil used will
become apparent from Fig. 4, the
completed coil being mounted directly
above the butterfly tuning condenser
in Fig. 3. Here, “ A” on the coil
is taken to the left-hand section of
the condenser, and detector anode.

T 11

5 ,uFT ~005pF

1

Fig. 2.—A three-valve circuit,

The tapping (at the 4th turn) is taken to the con-
denser and transformer primary, while end “B”’
goes to the grid-leak and condenser.

The [S4 valve type, being intended for output pur-
poses, oscillates most readily in this type of circuit.
If a 1T4 is used for detector it may be necessary to
move the coil tapping nearer to the centre of the
coil to obtain oscillation, and e wirc anode and
S.G. together to use the valve as a triode.

With the (ransmitter radiating « modulated carrier
wave, the receiver tuning and regeneration control
should be carefully adjusted for maximum volume
in the phones. If the tuning condenser is fully
closed witkout resonance being obtained, the cotl
may be slightly compressed. If, however, the con-
denser is fully opened without correct tuning being
obtained, the coil should be pulled out slightly to
reduce inductance.

When it has been assured that the correct fre-
quency is tunable, the receiver may be removed Lo
a distance of 50 to 100 yds., and regeneration care-

The size of the receiver may be judged from this illustration.
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B 9 to 18in. long may be joined to
the tuning coil. A stiff vertical
wire is suitable. For maximum range
a Jonger acrial should be used, and

this may best be coupled by a two
) or three turn loop near the tuning
coil. The free end of this loop is
taken to the receiver chassis.

\

Regeneration

It is most convenient to adopt
one or two aerials and retain them,
since any change to the aerial makes
necessary retuning and adjustment
of the regeneration control. Long
aerials, tightly coupled, will prevent
super-regeneration. For normal pur-
poses there is little need to use an
aerial exceeding 3ft. in length.

Aegenaration ﬁ
control > E

Fig. 3.—Lavout adopted in the receiver,

.
Tunin
. lvniag

fully adjusted to obtain maximum volume. With the
phones wired in parallel with the primary of the
coupling transformer, so that only
one valve is in use, the transmitter
note should be clearly audible at
100 yds. range.

When correct operation has been
obtained, the phones should be
removed. This may make neces-
sary some slight retuning and
adjustment of the regencration
control. Final adjustments should
be made by including a meter
in the anode circuit of the relay
valve. and obtaining the greatest
possible change in anode current
when the transmitter modulator
is switched on and off. The
relay is then adjusted to operate in the usual way.

Receiver Aerial )
For expcrimental purposes where transmitter and Another view of the completed receiver.
receiver are close together, no aerial need be used

on the receiver. For small ranges an aerial about
T L L

SOLVE YOUR CHRISTMAS GIFT PROBLEMS
THIS EASY AND EFFECTIVE WAY

. The choice of Christmas Gifts for friends and relations
is always a difficult business. Why not solve the prob-
lem this year in a novel, yet practical way ?

3.7 13 turns
- 78 _, 20smg

> tinned
'/—1’ copp er
wire

Look now at your Christmas list and you will see at

” once more than one relative or friend who would be
mside delighted to receive PRACTICAL WIRELESS regularly,
dip It is simple to arrange for we can send subscriptions to

any address. at home or abroad, at the annual rate of
13s. 6d. (Canada 13s.).

An attractive Greetings Card will be sent in your
name with the first Gift Copy.

Just write to the Subscription Manager (Dept. G.1),
PRACTICAL WIRELESS, Tower House, Southampton
Street, Strand, London, W.C.2, enclosing the names
and addresses of vour {riends, with remittance to cover,
and we will do the rest. Remember, a Christmas Sub-
scription for PRACTICAL WIRELESS is a Gift which
will give pleasure and act as a reminder of your good
wishes the whole year through.

|_ J‘ 005 pF
o LF .
transformer K

#mC

Fig. 4.—Details of the tuning coil.
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- CQUALITY
* \AMPLIFIER

A High Gain,
Main
Negative

Low Cost, Four Feedback Loop,
6/8 Watls  Output  With

Feadback Tone Control Preamplifier

By C. J. Whiie, AssocBritlRE

Amplifier,

structor, a designer has (o first consider on what

grounds this can be done and then to work
out the performance to be expected from the con-
stderations involved.

There are many commercial equipments available
having a performance equal to anything that the
amateur can produce, but both commercial and
amateur face the same end resulr, they are very expen-
sl\’ Now why is this? Lcmm«' aside all questions

labour charges and dealing with the design “on
teuhmml grounds alone, generally speaking it can be
said to revolve around the design of the output trans-
former and the type of output valves used, together
with the degree of ncgative feedback in the main
loop. Taking the output transformer and feedback
first, it can be scen that the more feedback that is
uscd in order to reduce distortion, the more need for
an expensive output transformer 1o keep down phase
changes at the extreme ends of the audio frequency
spectrum. I the number of stages in the normal main
amplifier is reduced so that, say, a figurc of 23db
can be fed back

IN putting forward a new amplifier for the con-

\N‘hCl'CilS \\'ilh anolher aE e B Bems Saes Baims Be Bewiige me Br ne B b wnee

TEST FIGURES

stage 25db is sufficient

671

for a valve to be replaced, at which the anode currents
can quilte easily differ by 20 to 30 ma.  There have
becn designs where matching has been recommended
and provision made, bul it is never made casy ;
what is required is that there should be provision for
matching, plus an easy method of checking ; if
this is donc then the iron content of the transformer
can be reduced together with the price.  There is
another way in which the transformer requirements
can be reduced, iff by some means we can decrease
the need for the numerous interlcaving or scparations
of the windings. Now the reason for this scparation
of the windings is that it is necessary to reduce theic
sclf capacity in order to extend the frequency response
and additionally when feedback is used to avoid or
retard the changeover to positive feedback which
occurs when the feedback is over a number of stages.
In a nutshell i7 we can reduce the number of stages,
then for the same feedback we can reduce the trans-
former requirements, for the feedback will easily
take care of the slight droop in the frequency charac-
teristic which  would
vesult iff the trans-
former were uscd

to cause instability . without feedback.

one ‘is faced  wiih Inpur 0.4 RM.S. v. ar 1,000 /s per 6 warts output So  far lh‘en the
another problem, that across 15 ohms. ~ . . roblem is to design
of securing enough Hum level 90db down (30 ¢fs and 100 ¢/s in proportion 5 very high-gabin
output [rom the tone- of approximately 3-2). minimum stage

control pre-amplifier,
without distortion, to
feed the main ampli-
fier fully.

In trying to defeat

Distortion measured on a wave analvser : at 1,000 ¢fs—
no detectable harmonic content ; ar 50 c¢fs  less
than 05 per cent.  For 6 W.at 1,000 ¢fy distortion
27 per cent. (R.M.S. value of harmonic cemponents).

amplitier with a high
degree of negative
feedback. Now, it is
well known that the
maximum possible

this vicious circle, the

writer feels there are onc or two weapons in our
armoury which have tended to be ignored, at least in
commercial designs, and only partly in designs for
amateur use and that is the complete matching of the
anode currents of the output valves and the usc of a
directly-coupled pentode, followed by the phase
splitter. Even when an expensive output transformer
with high-quality iron and a large cross-section is
used, all this goes for very little when the time comes

voltage gain of a
pentode is never reached in practice because of
the inability to provide an anode load in which
this gain can be developed, but there is a way
in which gains of up to 1,000 times can be
achieved, and wusing this method we can obtain
our desired result.  Before going on to describe this
high-gain system it would be best to consider what
sort of an output stage we arc going to require, for
whatever it is the carly stages have to provide the
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grid volts to drive it and it is no use having a high-
gain input stage if it will not provxde this voltage
without distortion. Push-pull*’is a sine qua non
for only in push-pull can saturation of the output
transformer be avoided, but the question of how
many watts is a very vexed question.

v/

Fig. 1.—Ir can be seen that R2 forms part of a
potentiometer Rl Cl which reduces the potential
available at the grid of V2. Additionally ar low
frequencies the rising reaciance of Cl and ar high
Sfrequencies the stray capacitor C increases the loss.

Wattage Output

On technical grounds alone there is a very good
case to be made out for a 15-watts output, but there is
more to consider than technical grounds. If such an
amplifier is to be used with a modern loudspeaker
system so that on dance bands and symphony con-
certs loud passages cause the amplifier to reach its
maximum, or even if the general level is much lower
than this and the bass tone control is used to compen-
sate for the ear’s loudness contour, the general result
is that it can be heard some 20 yards away, which is
much to be deplored. Looking at the problem in this
light it is suggested that an

There are many valves available which will casily
cover this output, but as this amplifier is to be an
attempt to give a high-quality output at low cost, there
is one which is very reasonably priced, very rehable
and easily available, which will fit the case much
better than the others, and that is the 12-volt equiva-
lent of the 807, i.e., the 1625. To get our requmte
6/8 watts this valve will require a grid swing of
approximately 33 volts, with an anode volts of 400.
This in turn requnres an H.T. line volts of approxi-
mately 450, which is just what we require for the first
stage. Additionally, the current requirements of this
valve are quite reasonable, for at the maximum usable
output of 11 watts, using the bias arrangement
adopted, the total current was 100 mA., which
is very reasonable indeed. Assuming a maximum
grid swing of 40 volts, i.e., a grid-to-grid volts of
approximately 80, we can now go back to consider
the first stage in more detail.

First Stage

In the normal amplifier, with a pentode followed by
another amplifying valve, any attempt to get high
gain, say above 200 times, by incfeasing the anode
load is doomed to failure because of the load presented
by the grid cathode impedance of the following stage.
(Fig. 1). This, then, is the crux of the matter, how to
increase the grid/cathode impedance of the following
stage. Now, in the amplifier under discussion this
following stage will have to be the phase splitter, for
one of the requirements is to keep the number of
stages to the very minimum, and here in the phase
splitter is the solution to the problem. One straight-
forward reliable phase splitter is known as the con-
certina (Fig. 2), where the anode load is split in two,
with one half in the anode circuit and the other
placed in the cathode circuit. Now, because of the
feedback across the cathode load the grid/cathode
impedance is approximately 10 times the valuc of the
grid leak. Putting a value of 500 K2 for this, we
get a figure of 5 megohms, which is comparatively
negligible compared with, say, 100 K £, a not unusual
figure, particularly if gndi current is permitted. It is
possible to rearrange this circuit, combining with it

the first stage whereby

output of 6/8 watts would
be ample with the corres-
ponding advantage that the
H.T. requirements would
be very much reduced.

£RL

the grid/cathode imped-
ance of V2 is actually
the anode load of VI.
(Fig. 3). In this way

—0

1

— v

Fig. 2.—The * concertina ™
phase splitter circuit.,

Fig. 4.—The coupling con-

Fig. 3.—A rearrangement of the Fig. 2, c:rcmr 1o _denser has been eliminated
combine the first stage.

here.
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truly colossal gains can be obtained, particularly
with modern valves, and a figure of 1,500 could be
considered as average. For the purposes of this
amplifier, however, this circuit has the disadvantage
of containing two coupling condensers. We
would be quite content with a gain of
approximately 500, particularly if the coupling con-
densers can be avoided, and this it is possible to do
with the circuit of Fig. 4. Here the only limit to the
gain of the stage is the value of the anode resistor
now that the loading of the following stage has been
removed, with the added requirement that it must
supply the 36 to 36 volts or so (that is Eg. 3.-Eg. 4),
when combined with and multiplied by 0.9 (the gain
of the phase splitter), required by the output
valves.

One of the limitations of this type of circuitry was
that as the anode load resistor was increased so the
Miller effect and grid/cathode capacity of the follow-
ing stage caused a serious droop in the high-frequency
response, but in this case not only will this not be so
but to ensure complete stability with long loud-
speaker lines and the use of networks the capacity
will be added to without the frequency response
deteriorating.

%C?

Y000
CH.2

Final Circiit .

Assuminz the foregoing to be possible, it can now
be seen thzt our Economy Quality Amplifier should
consist of one very high-gain pentade, directly coupled
to the phase splitter, which, in turn, is fed to two 1625
valves in push-pull, using an output transformer that,
though des:gned with a view.to economy, is able to
allow a feedback of more than 20db over the whole
of the amplifier from the cathode of V1 to the loud-
speaker with complete stability. Using an EF54
for VI, a 615 for V.2, and the 1625/807 valves for the
output stages, a prototype was made up for the
preparatory work.

In this work the major aim was that it should be
capable of being reproduced by constructors without
any test equipment whatever. This is indeed a diffi-
cult feat, for in any attempt to get high quality it
follows tha: close tolerance components must be
used. In tte early work this was so but it has been
found that except for two places they can be discarded
with beneficial results, and even in these two places
close tolerarce is not called for—only matching—and’
good dealers will generally be able to do this if other
things are purchased. At the end of this first work the
amplifier was checked by an independent, non-com-

Secondaries
in serfes for 1
50 LS.

In parallel for
3502 LS.

7

—O
LS.

Fuse

re

X
M VR3
X 240
250

Note: ~
V3 and V4 are shown gs
1625 type valves with
UX7 bases, When 807
type valves gre used
bases are UXS.

_________ -l
ZShort circuit for 35 (L LS
R22

4|C//

AN

Use windings i series

(as shown For 1625 type

valves; Paralle/ both
windings for 807 type,

Fig. 5.—Theoretical circuit of tne economy amplifier described in this article.
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mercial physics laboratory, and using a reliable wave
analyser the total distortion second, third and what-
ever there was of all the other harmonics, plus hum

and noise, came out at 0.27 per cent.

for six watts

il

B i T T T T O PR UIOIN

TRANSFORMERS AND CHOKES
T1—Mains Transformer.

Primary 0-200/230/250 Wholly
Sccondary 1—425-0-425 at 150 ) shrouded
mA. chassis
Sccondary 2—5 v. at 3 amps mounting

with fly leads.
Radio Supply
Co., leeds.

- Secondary 3—6.3 v. at-3 amps
Sccondary 4—6.3 v. at 1 amp
Sccondary 5—6.3 v. at 1 amp

T2—Output Transformer.
Primary to match 1625 }Chassis mounting
valves in push-pull. Bal- { with fiy leads.

Radio Supply Co.,
Leeds.

anced sccondaries for
3.5 and 150 L.S.
C.H.1—Main Choke. ©
1 Chassis mounting.
200 mA. 10 Henry { Radio Supply Co., I.ceds.

C.H.2-—Secondary Choke.
Chassis mounting with Hy
30 mA. 5/10 Henry ; ieads.
5 Radio Supply Co., Lecds.
VALVES
VI—VRI36—EFs4,
V2—6J5 (metallised).
V3—1625/807.
V4—1625,807.
V5—5U4G.
RESISTANCES
R1—1.0 M 22 -1 watt Erie Type 8.

-1 watt Erie Type 8.
R3—470 K 2 1-1 watt Erie Type 8.

R4—10 K20 i

R5—10 K ¢ {-} watt Erie Type 9
R6—150 K {2 1-2 watt Erie Type 2.
R7—5 K 2 }-1 watt Eric Type 8.

R8-—220 K {2 1-2 watt Erie Type.2.
R9—15 K 2 2-3 watt Erie Type 1. } Matched or
R10—15 K 2 2-3 watt Erie Tvpe 1. { 5%. Sce text.

R11—220 K £2 }-1 watt Frie Type §.
R12—220 K 2 }-1 watt Eric lwpc 8.
R13—5 K £2 }-} watt Erie Type 9
R14—5 K 2 -1 watt Eric Type 9
R15—100 2 4-1 watt Erie Type 8.
R16—15¢ 2-5 watt W.W. Eric

Silertex Type SKC2400-Y orj ny.. .
Welwyn or equivalent ‘\,/_"Z'E)'jh('dSeeor

RIS—152 2-5 watt W.W. Erie té“(t’u-
Silertex Type SKC2400-Y orS o
Welwyn or cquwalem

2 4-1 watt Erie Type 8.

R19—400 ¢ 5-10 watt W.W. Erie Silertex Type
SKC2400-Y or Welwyn or equivalent.

R20—1.2 K 2 -1 watt Erie Type 8.

R21—1.0 K¢ }-1 watt Erie Type 8.

R22—500 “att Erie Type 8.

R17—100 2

VR1—50 K. 1-2 watt Erie potentiometer. Lincar
preferred but not cssential.
VR2—251 i-2 watt W.W. or equiva-
lent (Humdinger type)
VR3 1002 1-2 watt W.W. Hum-\ Radio
dinger Spares
VR4—109 22 1-2 watt W.W. Hum-
dinger
CAPACITORS

C1—30 pF. T.C.C. Typec SMWN or 40 SMP
or cquivalent - 5V

(‘2—%2,:!* 450 v. wkg. electrolytic tubular insulated.

C? ,d« 450 v, wl\o oleclrolvnc iuhular msulated

across 15 ohms. This was; indeed, an excellent result,
and all this was for an input of [.1 volts RMS and a
total hum and noise of 90db below 6 watts.

(To be continued)

PRSP

LIST OF COMPONENTS

"2 2-circuit

T.C.C. Type 645
T.C.C. Type 645

C4—0.254F 500-600 v. wkg.
or equivalent paper tubular.

C5—0.25 «F 500-600 v. wkg.
or equivalent paper tubular.

C6—50 /:F 50 v. wkg. electrolytic tubular insulated.

C7—32 «F 500 v. wkg. 600 v. surge clectrolytic
tubular can with insulating washer.,

C8—32,F 500 v. wkg. 600 v. surge electrolytic
tubular can with insulating washer and large
solder tag T.C.C. CE15P.

C9—8 «F 500 v. wkg. paper can type.

C10—0.1 4F miniature T.C.C. Type 343.

C11—2500pF T.C.C. Type 701 or cquivalent.

IRONMONGERY

1 chassis, 16in. x 8in. x 2}in. Radio Supply Co.,
1_ceds.

1 Pyc plug and socket (input), with large earth
tag to fit or equivalent Belling Lec.

1 5-pin plug and socket (pre-amp power).

1 paxolin cartridge fuse holder.

1 250 mA cartridge fuse, Bulgin.

1 carth terminal with chassis |nsulat0r Belling
lLee or equlvalent

1 paxolin tag slnp, 5 tag (mains). . N

1 p.nohn tag strip, 5 tag, or Greeo tcrmmal
block (H.T.).

1 4-terminal connector.  Greco  or uqun‘alem

(L.S).

jack  sockets.  Radio Supply Co.,

Leeds.

jack plug. Radio Supply Co., Leeds.

octal valveholders.

BIG valveholders with locking device.

2 UX7 valveholders for 1625 (UXS for 807).

2 1625 anode conncctors.

16 s.w.g. tinned copper wire, insulated slecving,
3-core mains flex, 2BA, 4BA and 6BA round-
head bolts and nuts, connecting wire, Mulmurc

solder.

— =

VOLTAGE AND CURRENT
MEASUREMENTS

Taken with 20,0002 per volt meter and \\'ith.

230 v. A.C. to 220/230 primary tap
H.T. across C9 =458 v
H.T. across C8 =450 \
V3 and V4 anode to H.T.— =445 v,
V3 and V4 cathode to H.T.— =38 v.
Balance volts across R16 and

R18 at jacks 1 and 2 =0.75v.
V2 anode to H.T.— =360 v.
V2 cathode to H.T.— =84v.
V2 Eg/e =90v.,
V1 anode to H.T.— =75 v.

V1 screen to H.T.— =45 v.
\'1 cathode to H.T.— =0.6 v.

Total current measured at fuse — 110 mA.
RESISTANCE OF TRANSFORMERS AND
CHOKES

Output transformer T2
Primary 50 2—0—50 2

Secondarics both in serics =032
Mains transformer T1
Primary 0-250 =11 ohms.

Scecondary 425-0-425 =90 2—0-90 2
Other sees. too low to measure with ordinary

ohmeters.
Choke 1 60 ©
ChnI\e 2 350 2
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A COMPLETELY ASSEMBLED

“ALL-WAVE "’ SUPERHET
CHASSIS

MODLE B3 — A
: 5-valve 3-waveband
Superhet Receiver. for
operation” on  A.C,
mains 100-120 volts and
200-250 volts, employ-
ing the very latest
miniature valves. It
1s designed to the most
modern  specification,
great attention having
been given to the quality of reproduc-
tion which gives excellent clarity of speech and
mustc on both Gram and Radio. making it the ideal replacement
Chassis for that " old Radiogram." etc.
Brief specifications :—Model B.t—Valve line up. 6BE6. 6BAS.
6ATE. GBWS, 6X4. Waveband Coverage. Short 16-50. Medium
187-550.  Long 900-2,00 metres. Controls (1) Volume with on off ;
(2) Tuning (flywheel type) : (3) Wave change and Gram ; 4)
Tone (3 position switch operative on Gram and Radio).
Negative Feedback 1s employed over the entire audio stages.
Chassis size, 11in. » 7iin. x 81in. hizgh. Dial size, 91in. x 4iin.
Price. complete and READY FOR USE, exciudinz speakcr.
€12 12~ (Carr. and Pkg. 745 extra.
MODEL B.3. P.1".—Ths model 15 the B3.3. Receiver but incor-
porates two 6BW6 VALVES in PUSH PULL. resulting in realiy
excellent qualitv reproduction up to approximately b watts
Price £15/15/-. (Plus 7:6 carr. and ins.).

MODERNISE YOUR OLD RADIOGRAM FOR

£23

INCLUDING 10" P.M. SFEAKER.
Plus 10!- Carriag: and Iisurance.
Brand New in
carLons,
mounting
@ These units will auto
change on all Shree speeds
Tin,, 10in., and 12

® They play MIXED
7in.,
records.
® Theyhaves:sparate
sapphires L.p,
and
which are movad
into position by

a simple switch., &%
® Minimum &5
base-board size Ay
required 131in. » ERdni
124nm. i
height
5tin. and height
below baseboazr| 2iin

A bulk purchasze enables
us to ofier these BRAND NEW UNITS
at this exceptional
Please include 7/6 packing. and insurance.

A GENUINE
SPECIAL OFFER!

A 3-Speed Auto Change Unit
by a very famous mn'r.

£i1.14 . 6

(Nermal Price is £18/10/-.)

maker=
complete with
lustructions,

10in. ard 12in

for
78 r.p.m., A

G
wit h¥ e
above

7
Ly

price

Incorporating Negative Feedback,

avallable teparately for 1/-.

A 4-VALVE QUALITY “ PUSH-PULL " 6-8 watt
AMPLIFIER for A.C. mains.

Filter Input Circuit
and employing 6V6s in Push-Pull. A simple arrangement
15 provided to enable either a magnetic-crystel or
lightweight pick-up to be used, and is suitable for
use with Standard or long-playing records.
control is incorporated. and the 10-watt output
transformer is designed to match 2 to 15 ohm
speakers. The overall size of the assembled chassis
is10in. x 8in. x 7Hin. high. and fuli practical diagrams
are supplied. Price. including drilled chassis and
= valvea, ol complete kit, £8'17'6. Price of assembled chassis,

supplied ready for use. £8/12/6. Full descriptive leaflets are

‘' Personal Set ' Battery Eliminator

A complete kit of parts to build a Midget
* All-dry ” Battery Eliminator, giving
approx. 63 volts anl 1.4 volts. This Elim-
inator is for use on A.C. mains and is suit-
able for any 4-valve Superhet receiver re-
quiring H.'T and L.T. voltage as ahove or
approx. to 88 volts. The kit is quite easily and
quickly assembled and is housed in a light
aluminium case, size 4din. x l¥in. x 3¥in.
Price of complete kit with easy-to-iollow
assembly instructions, 42/6. In_ addition
we can offer a similar COMPLETE KIT
to provide approx. 90 volts and 1.4 volts.
Size of assembled Lnit 7in. x 23in. x liin.
Price 47/6.

A sone

A COMPLETE 4 VALVE T.R.F. CHASSIS
including a 5”7 P.M. SPEAKER and VALVES for only

soedo0090
COMPLETE KIT FOR 12-watt
HIGH FIDELITY ‘“Push-Puil *’

LA Ll l ] T

AMPLIFIER

This receiver is 0f the verv £ / / e

latest design cov- 6 9 6 gﬁiisgedmfozo Aégd
ering both Long (plus 7 whoeoseo volts, employs 6
and Medium D 1 - valves plus rectifier.
Wavebands, and C‘”‘;) . with negative feed-
includes the mod- andyins) back. and comprises
ern BVA minia- 2 a main amplifier
Fure valves. The - chassis and a re-
ine up  being H mate controlled Pre-
12BA6 — 12ATS — ; ameglifier and Tone

12A6 — 36W4. It
incorporates @
Permeability
Tuned Coils thus

ensuring  excei- @
lent selectivity and scnsitivity

The overall size o! the compiete chassis

mehding Speaker 1s 194, x4hin. x 6hin.

An attractive Bakelite Iv nished

Cabinet. size 11416, X 5i.n. X 51in. 1s available for 166 (plu~
2/6 carriage and insurance).

L] L] o0
A DUAL CHANNEL PRE-AMPLIFIER and TONE
CONTROL UNIT

This comprehensive PRE-AMPLIFIER and TONE CONTROL
UNIT provides full control of Bass and Treble in conjunction
with a main Volume Mixer Control. Can be used with any
Amplifier and any Pick-up the range of frequency control pro-
vided by the unit affording cmple compensation for all types of
Pick-up and all natures of recordings, i.e.. English, American
and Long-Playing, without recourse Lo Pick-up correction. The
extreme flexibility of the Bass and Treble Controls is such that
tre level of Bass and-Treble can be set to suit any conditions
irrespective of the volume output of the Amplifier,

The Unit measures only 7in. x 4in. x 2in.. including self-contained
Power Supply. and can be accommodated either on or away from
the main Ambplifier. i.e.. in the front panel of a Cabinet or any
other position. Price. inciuding drilled chassis, valves (6SN7
and 6J5), £3/16/9. Complete assembly data is available separ-
ately for 1/3. Completely assembled and ready tor use, £5 5 -,

Control Unit, incor-

porating four con-
trolz—bass. treble,

main volume or mix-
ing control, and a
radio, gram. micro-
r phone selector
switch. This control
unit measures only
= 7 x 4 x 2in. The mea-
sured frequency range of the amplifier with this anit shows an ex-
cellent responze from 14,006 cycles down to 20 cycles. the hass and
treble controls allowing independent contin) ol gain at both ends
of the frequency range from zero to a gain of 50. It can be seen,
therefore, that ample correction is provded to suit any type
of pick-up with any type of recording. Input voltage for maxi-
mum output is 70 mV. 6.3 volts at 2 amps. and 30 mA. H.T. is
provided for tining unit. etc. Price of complete kit, Amplifier
and Control Unit, including drilled chassis and valves, £14.
Complete spec fication and layout, 2/-, -We can also supply com-
bletely assembled and ready for use at £13 Please add 5/6 carr.
and insurance
THIS AMPLIF(ER COMPARES WELL WITH THE WILLIAMSON
AND SIMILAR DESIGNS AT A FRACTION OF THE COST

SHADED POLE

GRAM MOTORS
(Plus I/- carriage and insurance). @ DY & very famous man-
Clockwise rotaticnsand incorpor- @ utacturer n
ates a Mains Adcustment Panel. ® (plus2'-carriage and insurance)
Could also be usid as Recording @ TIIE

Take Up or Rewiad Motor. e 1

Famous Manutacturer’s °

10/63

SPETIAL OFFER
A 12im PO SPEAKER
(2-3 chm Voice Coil)

49/6

for only

E ARLE BERANID NEW
MAKERS CARTONS

STERN RADIO L™

1609 & 115, FLEET S5T. E.C4
TELEPHONE : CENtral 5812/3/4
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JQMQ,E,;%//I 2 | HIGH FIDELITY cRYSTAL MICROPHONES

=
No matter how good your

The ‘.Coronation’ St e e ool ?;FQ‘

get out of it what your mike
puts into it. You need a sensitive wide range mike with a flat response, of sturdy design
and of course—trouble free. With this in mind and with an eve on your pocket, Ronette
have designed the CORONATION Microphone. We proudly present this extremely
low priced crystal microphone incorporating a Ronette vacuum sealed crystal cartridge
with a frequency response between 30-13,000 c/s.

'Oulpuv at 1,000 ¢ s 1.3 MV/n ‘Ann:uléd corrosion  resistive

Bar in § Meg 2. aluminium diaphragm. Only 52,_
*Highly polished black plastic *As used in many teating tups

housing with long connecting recorders. (Fully warranted)
cable.

THE .
MINIWEIGHT CRYSTAL PICK-UP

by RONETTE is an extremely lightweight and
high fidelity production at a very low price ~

The Miniweight Standard Artractively styled in  lightweight ivory

Pick-up with 2 interchange- plaslic this pick-up incorporates a ** Finger-

able heads for 78 and L.P. tip ™ quick release cartridge locking screw.

69/6 1t is one of the lightest weight pick-ups

. yel made giving realistic reproduction. ¢rixp

The Miniweight 14,000 ¢’s 2nd free of fluteer.  This extremely high

Response Pick-up with 2 frequency res se is unobtainable with
heads for 78 or L. P 76 3 uny uxher low priced pick-up.

MAIL ORDER SUFPPLY CO The Radio Centre,
33, Tottenham Court Road, London, W.l. MUSeum 6567

LEARN THE | & <%/

o2 ¢

“PRAGTIGALWAY ) -
Instruction and Equipment Wxg

Here at last is the only recl way of making home study really
successful. Specially prepared equipment, which remains your
property, is supplied thus combining theory and practice
in the correct educational sequence. Whether your need be for
career, hobby or general interest, here is the most efficient
method for,acquiring knowledge.

PaET THIE COOPON TOBAY =]

We will not worry you with rersonal visits.

| Please send me your FREE book on Practical Courses | Practical courses =

] To: E.M.IL INSTITUTES, Dept. 32X 1 in many other, E M I T

] 43 Grove Park Road, Chiswick, W.4. ] subjects including :

| NAME .. TR ] Dl,aughtsma,,sh,»f : | N ST | T U T ES
| ADDRESS g Carpentry.Chemistry. the only Postal College

| Photography. which is part of a world-wide

: I Commercial Art. Industrial Organisation.

1C20
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FULL technical description of the organ

would take considerable space and therefore

only a brief outline of the arrangement will
be given with more detailed information as each part
is described. The entire scheme is outlined in block
form in Fig. 1, from which it will be seen that the
heart of the instrument is the note generator and
frequency divider section. This is detailed separately
in Fig. 2 from which it will be seen that three double
triodes are used (Mullard -ECC83’s), the first as the
oscillator and buffer, which incidentally converts the
output from the oscillator to a saw-tooth waveform,
which is the form taken by the output from each of
the succeeding dividers. These three double-triodes
produce five outputs, each one¢ an octave

PRACTICAL WIRELESS 677

This Month the Main Principles of the

Organ are Discussed, and Construciional

Details are Given of the Mechanical
Work Entailed on the Keyboard

By W. J. Delaney (G2FMY)
(Continued from page €00 October issue)

will be seer later. The oscillator which generates the
fundamentzl note (in the top octave of the keyboard)
is of the phase-shift type (phase lag), and is shown in
Fig. 3, which also includes the buffer. It will be seen
that the standard circuit arrangement is used with
a variable resistor between the phase-shift com-
ponents (R1, R2, R3, C1, C2, C3, C4) and earth.
This resistc-r, which 'has a vahe of 5,000 ohms,
permits the frequency generated by the oscillator
to be varied over a fairly wide range, and the con-
denser CS s added to prevent interaction between
adjacent oscillators. The second half of this first
valve convetts the output, which is held very constant
by its stabilised H.T. supply, into a saw-tooth by the
charging and discharging of condenser C9, and the
output is ta<en from the anode through a blocking
condenser {(C8) in the usual way. The output is also
passed to the next triode which is arranged as shown
in Fig. 4, which again produces a saw-tooth output
at half the fi equency. This arrangement is extremely

lower than the frequency fed into it, and thus Pecars

one chain of three such valves is required
for each note of a single octave. For this

“essential section of the instrument, therefore,

36 valves arc needed and thesc are disposed

in groups of nine on four separate chassis, as .,

Key Switching ;tg
Al

N

L T

Note Generaror[ Tone I

ano’ Frequency Diwvicers

Buffer and
Oscillator  saw tooth 1
| generator
1 B
‘ ] / [st ¢ and 3ra | 4th
! ; 4 Freg ' Freg freq. | Freg
divider d/wder ivider | d/v/der

ecca3| lt cCas I £Cces
'

L l Fifter
Stab,hseo’ AT
(7 L

Amplifier ,__[ﬂ

Fig. | Aabove).—Block diagrarm showing rthe

essential arcangements of the design, and Fig. 2

(lefty the manner in which the three double-diode

triodes are =mployed for generating each note for

five octaves. Twelve of these assemblies are used on
Jour chassis.

Power Pack
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simple and casy to adjust by variation of RIl, and
cach subsequent divider is exactly the same. The
arrangement was at one time used in the American
Minshall-Estey organ, but has been replaced by a

there are various sources of supply for this, either
the purchase of an old American organ or a visit to an
organ builder who will be certain to have an old
keyboard on hand. It may be of any type provided

Stabilised HI+, < HTH ' Outout 72 Output
R8 =g m=C3
— ——
o 70 next
giviger divider
—— .
Teo - C4

Fig. 3.—Theoretical circuit of the note generator and
One of these s

the buffer and saw-rooth converter.
used for each of the 12 notes of the octave.

more effective circuit which, however, 1 have not

found so simple for the amateur to set up. The -

scheme shown is very simple, has proved very stable
and creates no difficulty in getting it working, and
acknowledgment should here be made to the
Minshall-Estey Organ company for permission
to use the circuit and for assistance given in
the design of this instrument.

Fig. 4.—Theoretical circuit of the frequency

divider. Four of these are used for each of the

12 notes of the octave, the only changes being

in the values cof condensers Cl and C4.

Additional capacitors are used, as will be
shown later, for coupling.

there are 60 notes. (The top C is not used and may
be ignored or cut out.) Across the top of the key-

Keyboard Distribution

It will now be seen how an output for
every note of the keyboard may be obtained
and all that is needed is some method of
switching. In this design three notes are fed
to each kecy (except the upper and lower
octaves), the fundamental and the octave
above and the octave below. This is shown in
Fig. 5, from which it will be seen that the
outputs are also taken to separate octave
busbars, thence to main busbars and finally
to the main amplifier. Decoupling and click-
filtering components are included as shown.
The resistors shown broken are the remaining
components in the various octaves, each
complete octave-being decoupled. 16

The majority of the construction is more
or less standard radio practice, and the main
difficulty will be found on the mechanical side.
Each key must be” arranged to open three
contacts at the same time so that the funda-
mental and the two accompanying octaves

cl

c3
——e—
Main
Amplitier
c3 4
[
L
v
s Main Tone
3 Octeve el
" Busbars 1

&' ) AMain
- & Busbars

—ae

String -
Tone Filter

are fed out. These, in turn, may be stopped
or passed as desired by the switches marked
* Range Switches.” Thercfore, a three-way
switch- must be attached to each key, and the
outputs from the note generator and dividers
must be taken to a three-way distribution
strip, and this should be the first part of the
work, as it is not possible to test the instrument
or carry out any lining up until it is working
properly. A keyboard must be obtained and

Range
Switches

Fig. 5.—The method of dis-
iribution jor each note of the
entire keyboard. It will he
- seen that three notes at
octave intervals are joined to each key
which carries a three-contact switch.

Full Organ
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board frame should be attached a board of either
stout three-ply or stout hardboard, upon which
may bc mounted the distribution board and later
the pre-amp, tone-filter and vibrato chassis.

For the distribution board obtain some #in.
paxolin sheet and cut strips 13}in. wide—either one
or two strips to the total Ian(h of the keyboard.
The strip should be drilled as shown in Fig. 6, and
small mounting brackets made to stand them upright
on the keyboard cover board just mentioned. Another
strip or strips should now be made exactly the same
size and long enough 1o stretch from one end of the
kcyboard to the other, and it should be drilled with

a row of %in. holes as shown in Fig. 7. Each group
of three holes should be the width of the keys, and
therefore it is probably best 1o lay the strip ucross
the keys and mark the positions in pencil before
drilling. Some phosphor-bronze strip is next needed
for the contacts and contact str ips, and if any difficulty
is cxperienced in obtaining this, Atomic draught-
excluder strip may be uscd, obtainable from niost
lronmongers and builders” merchants. This is sold
in rolls of 20ft. (and multiples of 20) and is lin.
width. It is easily cut with ordinary scissors and may
be made as springy as desired by bending, as shown
in the upper part of Fig. 7. Cut onc strip as shown
for each of the keys, and two dozen of them should
be given two *“ fingers " by making a central cut, and
the remainder split into three.  Drill as shown, and

1
& & & S
P90
WW#H

axffg_'&é
oD

Pe

A
3 dia //(5 g’/a To note
hoes holes generator

Jumction pointy

To collector
busbars
Fig. 6.—Det.iils of construction of the main kevboard
distribution soard. seen at the rear of the kevboard
in the illusiration-below, Dubilier type BTS resistors
are weed as shown in the lower sketeh.
bend to make them have an upward tendency when
screwed down. 136 short pieces Lin. by 4in. should
next be cut o, and the tips bent round with a small

This illustration shows the kevboard with distribution board, main ke tabs and the small pre-amp, vibrato

and tone-control valve chassis,

Twelve screened five-way cables convey the outputs from the tone

generators tv the distribution board.

www americanradiohistorv com


www.americanradiohistory.com

680 PRACTICAL WIRELESS

November, 1953

pair of thin-nosed pliers, the turn-over being pushed
through the holes in the strip and clamped with flat
pliers. The strips should be just wide enough to have
to be forced through the holes, when the edges will
just cut into the sides of the hole and they will not
have a tendency to turn. This strip of contacts should
now be attached to a 1}in. by lin. length of batten,
the ends of which should be cut if necessary so that
it may be screwed to the keyboard frame with the

for an even touch and response some time should be
devoted to obtaining a nice even action. Lengths
of 22 or 24 S.W.G. double-cotton covered wire must
now be soldered to each of the contacts and made
long enough to pass from the contacts out to the
edges of the frame and round to_the corresponding
position at the back where :the distribution board
will be mounted. If you can obtain a length of Post
Office multi-core cable this will serve admirably as

5 \4‘;‘@,‘.« Do o

; « .
£

A

ST I this illstration of the heyvboard

during construction, the upper circle

indicates the position of the disiri-

bution board as shown in Fig. 6,

whilst the lower circle indicates the

position of the arrangemeint shown
in Fig. 8.

Fi

»

-©-

Flg 7.-—Details o/ construction of the key contact
strips and the contacts.

contacts just reaching about }lin. above the keys.
The contacts should be approximately 2in. back from
the ends of the ivory or celluloid covering of the
keys, or the rear edge of the black notes (Fig. 8).

Contacts

Next attach the contact strips to the keys by means
of two round-head No. 8 lin. brass screws, bending
the cut ends upward so that they are approxlmately
lin. above the keys. A length of wood strip may be
rested on the frame to indicate roughly where the
contacts will come, and the ends of the strips should
be fairly well aligned to provide an even action. The
two-contacts strips should be mounted on the end
12 notes at each end of the keyboard, the remainder
on the rest of the keys. A length of fine copper braid
should now be soldered to the top note and looped
for about 13in. and attached to the next note proceed-
ing down the keyboard from note to note as shown
in Fig. 8. At the extreme left, leave 2 or 3in. for
subsequent earthing.

Attach the support strip to the keyboard frame and
run along the keys to make certain that the edges of
the contact strips touch the small contacts, and that
they open when the key is depressed. Check with a
battery and meter or bulb. This action is critical and

tesds to
drstribution
board T

— —
f”e
Support /,y///
strip / i3,
Contocts — &= ” \

Fig. 8.—Detrails of the assembly of the key conract
mechanism.

it is colour-coded, but it is not essential. Before
soldering to the contact strips slip a tin. length of
insulated sleeving over the end, and after soldering
push this back over the soldered joint which will
enable the entire assembly afterwards to be made
rigid by pouring wax across the strip into the angle
formed by the rising lead as shown in Fig. 8. The
wires should be laced for neatness.

(To be continued),

As useful as a Tool Kit—
8th (Fully Revised) Edition of the
PRACTICAL MOTORIST'S ENCYCLOPADIA
By F. ). CAMM
With full section on Car Radio
400 pages, 493 lllustrations
17/6 or 18/- by post from :

GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2

www.americanradiohistorv.com


www.americanradiohistory.com

Ngvembe}r,_ 71%3

PRACTICAL WIRELESS 681

My Radio Show Ramble
Y annual pilgrimage to the Radio Show this
l\/l year was undertaken with rather more than
my usual zest and relish. It was a cele-
bratory visit, for our twenty-first birthday number
was widely acclaimed by all of the exhibitors, who
wanted to waylay me and inveigle me into those
back recesses of their stands where various bottles are
provided for the delectation of honoured guests. Had
{ partaken of but a tithe of these generous invitations
| fear that I should have seen little of the Show. [t
was nice, however, to receive so many congratu-
lations, sincere and well meant. These came not only
from members of the trade but from callers at our
stand. Nostalgia at that stand was the keynote this
year. Interest in set-building is as great as ever,
although there were general comments on the absence
of component manufacturers and our advertisers. |
hope next year something will be done to bring them
m. °

The Show itself was very much better than last
year and although the deplorable strike caused many
of the stands to open unlit, the public nobly re-
sponded and attendance figures this year were up
on last year. The stands were most attractive, but
I cannot refrain from the comment that it is high
time that the exhibition authorities co-operated with
the R.I.C. and made the inside of Earls Court more
attractive. At present it looks like a half finished
factory which has been. hastily thrown together.
The recent Brussels Exhibition was tastefully
decorated and furnished inside and provided a fit
setting for the attractive stands. At Earls Court the
attractiveness of the stands is not supported by
internal decorations. The impression was that of
some choice period furniture set in the middle of a
cow shed. Exhibition authorities should realise that
they have a duty to the industries which stage shows.
They should not just take the money from exhibitors
and plough none of it back.

Although there was some improvement in accom-
modation it was inadequate. | noticed women
lovally traipsing behind their menfolk, weary footed
and unable to be seated when, after waiting in a
queue, they obtained a cup of tea. The lack-lustre
look of most of the women showed that they are not
really interested in the technical aspects of radio.
One, however, did brighten up at the mention of the
word " interlace.” She thought it was some new
fabric.

There were no startling developments in radio, and
the accent was very naturally on television. Altogether
the Show was a great success and, although I was
able this year to visit it more often than last, [ parted
from it reluctantly when it closed its doois on
September 12th.

On UYouz Wavelength

Parlour Games on Radio

AM sick and sated with this plethora of parlour

games which have been plugged year in and year
out on radio and television. * What's My Line ?,”
“Down You Go,” " Twenty Questions,”” are ex-
amplés of the childish nonsense with which we are
being fed on both sides of the BBC service. One
comedian in one of these programmes is even making
a living out of rudeness which he thinks is wit. One
of these days. | suppose, they will discover the old
games of Postman’s Knock and Musical Chairs:
These stupid programmes always remind me of that
frightful bore to be found at any home party who
wants to organise party games. Surely there should
be some more originality in the BBC with thetr vast
personnel, large numbers of whom are not kept fully
employed ?

Tape Recorders
’I‘HE Radio Show revealed a great advance in
interest in tape recorders and onc was shown in
kit form lor thz constructor. This was demonstrated
to me and I must say that | was most impressed with
its quality and especially with rhusical recordings.
I think it can e taken that wire for this purpose is
on its way out, not only because of the poor quality
of reproduction on music, for which it is quite un-
suitable, but because of the ever-present risk of wire
breakage. The wire is usually .003in. thick and
frequent stopping and re-starting soon causes fatigue
in the metal, which is constantly being bent round
the spool. One point 1 have noted about wire
recording is that it is not permanent. 1 made some
records on wire and tound that a few weeks later they
were too faint to be audible.

Tape, on the other hand, is robust. It may be used
for speech and music and it is cheaper. Sales of tape
recorders are on the increase. They are not only
useful for entertainment purposes (one can record
one's favourite records, equivalent to over an hour's
playing time, and play back without the bother of
changing needles) but also for business purposes.
One can dictatz to it when a typist is not present.
This method of recording must evemually oust the
gramophone disc. At some time in the future our
radio gramophone, tape recorder and tetevision will
be housed in one cabinet. Shall we ever dial GRAM
on the automatic telephone and have played over to
us for recording on our own tape one of our favourite
tunes or concertos ?

Tape recording has, indeed. become a hobby
ancillary to radio and many thousands of them are
being built.

Thanks !

I EXPRESS my thanks to those many readers who
have written me personal letters of congratu-

lation. They are too numerous for me to reply to

individually, but they have all becen read and their

sentiments treasured.
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ﬂpMaiad ﬁnu'-
winden

FITTED WITH A TURNS COUNTER, THIS
INSTRUMENT  WILL WIND LAYER OR
WAVE-FORM COILS

. ARIOUS types of coil winder have been
- described in these pages from time to time, but
a power-operated unit appears to be the most
popular. As back numbers describing a versatile
motor-operated winder are now out of print, we are,
by popular request. reprinting below the essential
constructional features.
The main features of the machine are -
(1) A variable speed control.
(2) An automatic reversing clutch for the wire
guide.
(3) A turns counter.
(4) A wire tensioning device.
(5) An attachment for wave winding.
(6) Facilities for winding back on to a wire spool.

Operation

For layer winding the winder works as follows :—

The motive power {rom the main driving shaft is
conveved to the bobbin shaft by belt drives, so that
the bobbin or former to be wound is rotated at the
desired speed. At the same time the driving shaft is
turning the main clutch pulley, which in turn drives
the forward pulley or the reverse pulley according to
the position of the clutch. the action of which will be
described later. These pulleys rotate the 4 B.A.
screwed rod in a forward or backward direction,
moving the wire guide. and thus thc wire. to the
right or left. When the wire approaches the end of
the bobbin being wound, the clutch reverses and
the wire is wound back in the opposite direction.
This action is repeated indefinitely, and so even
layer-wound turns may be built up.

For wave-winding, the clutch  mechanism s
rendered inoperative by loosening the screw which
secures the main clutch pulley to its shaft. It is then
a simple matter to fix the wave-winding attachment
in place. the action of which is self-explanatory from
the illustrations. A large pulley is fitted to the bobbin
shaft in order that a uniform wave-wound pattern
may be produced.

Clutch Action

The action of the clutch mechanism is as foltows:—
After-switching on the motor. assume that the wire
guide is travelling from left to right. The cranked rod
on the wire guide is approaching the reversing stop,
finally makes contact with it and gradually pushes
the clutch operating rod to the right. This in turn

slowly pulls the first toggle until. at dead centre,

the toggle clicks over and, by mcans of the fork

at its end, pulls the second toggle over instan-

taneously to its opposite position. This action

slides the moving clutch plate to the left and so
pushes the reverse clutch pulley against its plate. This
engages the catch pin and turns the reverse plateand the
screwed rod in the opposite direction. At the precise
monient when the reverse pulley is engaging. the
forward pulley disengages itseif from its forward drive
plate due to the spring interposed between the two. The
wire guide then traverses {rom right to left until the
cranked rod engages the left hand reversing stop and
again operates the clutch, and so on.

The reversing stops are adjustable and may be set
to any desired length of wmdlng For construction
see Fig. | and Fig. 3.

One may imagine that a single toggle would be
sufficient to operate the clutch mechanism. but what
is needed is an instaneous changeover. Due to the
gradual movement of the first toggle (before it gets
to dead centre) one would find that the engaged
pulley would disengage itself but the other pulley
would not engage until the toggle is finally pulled
over. Consequently both pulleys would be running
free on the spindle for a while and the wire guide
would remain stationary whilst the bobbin would
be piling up turns in one place.

This unwanted time-lag is overcome by means of
the fork at the end of the first toggle engaging the lower
arm of the second toggle at the moment when it
(the first toggle) clicks over.

(Continned on page 685)

A detailed view of the clurch mechanism.
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e (Great Britain’s Valve Mail-Order House

TRUVOX TAPE DESK'

-}\lga"il&pl;;;lrllggogg_ﬁgﬁ TAPE RECORDER  Valyes —
twin-track theadsf ’1’;w0- &‘.B (O“PO’ I‘NTE chassis  incl. ! BARGAINS
speed capstan. for tape £115 O
speeds Of 7 and 31 inches|w.B s0s Power Unit chessis with 2 |I1,E; 43 BRITISH,
F per second. Three heavy-| vjholders ... . . £111 63246 .56 JAMERICAN)
y duty motors allowing for|W.E.203 Brackets, Pillars, Screens ... 11 22a7 .85 BATTERY,
{fast forward and rewind &;g%y&% ﬁ?,gsggg’i‘:‘ e £3 1; 3‘2 T 511 NG *
SER V|0E SHEETS facxln,'le:. wkﬂout n La%e W.B.206 Output transformer .. 12 o2 .3- nd
. N handling controls 6 21¢ end
The one you require en- gperated by electrically |W.B.207 Bias rejector coil 6 0 X -
closed if available 1n a and mechanically inter-|HF.610 Loud<p€aker1p1usl'3 PT) £117 6131 .43 | UNIVERSAL
dozen assorted of 406 locked push buttons. Price|Cabinet - £ 0 0gapy .5- TYPES.
our best choice. 'O ¢ns's. FREE cartiage.|COLLARO T
™ T T i3 recorder motors (L ﬂntxclock) Lgpall e
TAPEMASTER 5 Mipent 5 -
| RECORDING COMPONENTS (1 clock) (1 anticlock s <p‘ec1al £5 15 vPlse -
Q-MAX. Suitable for use with either RADIO RESISTOR CO. PX95 .. 15 -
— Hartlev or Culpitts Circuits. ' Resistor Pack and Poternometers - -
¢ s TENTOR MODED (Ll‘at value £2'12 6) £2 7 6 %1)554 -3 8
‘utte st 9.
with, Keys P’;L\ llec‘ord.. fme-: .380{’013}‘ [} Conden%m IFGUR (T vl (1 (i) o 633 8 OI““‘( bbed Vaives
Erase ... -£119 6hweEARITE I;“emn‘l ' 2/3
SBF SENIOR MODEL I pair - Red Seal " heads (Low Imp.)  £4 4 0. e e, O
The easiest and quickest P‘:LVIR]SCCOM Ui 0'25.20 o;m&y]l geg‘tﬂﬂg t.ran]s]f(;vl;meer;g\ 36U 51 19 g lt' |E| amnd  American
way of cutting holes in gonie’ g B 0‘1T<eblgb?;zgnolnd1§n‘r)x " g1 5 0, Serviee nnd Cross Refer-
sheet motal. X Oscillator Coll in'can 10 6! lesn Value.. - 7 6 8! enceof Comntercial Types
n;{_é‘: Cp‘;‘x‘é‘ CORS'SEE: 0; Oscillator Unit incl. Coil and’ Complete price as kit £ 0 0 Y l‘l_il‘ ""l“ ‘NT"_TI':‘ m:"i
punch and an Allen screw. TAl}gi%';aglll‘{)PER MOTORS 0 BULGIN ¢ ;m'l-uu'-(-lu Prie e
The operation Is quite Coll lock o ti-clock Switches, Fuse holders, Knubs, <1gnal i<le We o still some
simple. Prices: | Begl Clock or antl-cloc lamps, Jacks, sockets, et=. £3 10 o‘ Valves left at very old
tin 124 ; 124 : jin. g BRITISH NS.F. Budget  Rates  (331%)
134 lin., llln and liin., %ysp? TyDe o £% }8 8 1-SM20 amplifier switch we .. £1 1 0 Whicharcactuallysoldnt
18 - cach ; 1fin. and 1'in.| .m")“( T 1-SM21 Tape desk switch 7 0| theoldprice.
18- each: '1iin. 199 i SCOTCH BOY ™ : 1-SM22 Tape desk switch 76
Tn s2in., 1/924,3 mP 2?1 J| tin.x 60Oft., 5in. spool. 21" £115 8  pirca Meter, 29/6.
in. square. @ {in. X 1.2001t. 7in. spool, 35 - BRENELI, ENGINEERING Mor-¢ Buzzer Outfits,
R o PO
Emitape : Tape Desk Kit (unacsembled) ... .. £13 13 0 Alr Ministry, 6/-
TYANA HE0/6 (HIC) 600t £1 O|LUSTROPHONE i Mikes. 1276,
Soldering irons | ggg/g %E{g; i%rg 35 “|Microphone model C51 Z High Imp. ... £515 6 ;I;,e]%’ryset;elri)'i(fdse’

Lightwelght. Post 1 -. (i, I.C, Tape: 1,200 hlgh or VALVES w. Circuit, 3/-.
iow coercivity ... £1 10 0 2-EF4 0 .22 PIIILIPS Neon Testers,
Tape Recording Amplifiers 1-ECC 100- oniy §/-.

Condenser 'l«-su-r and

2
for all popular tape units XE%‘I.M (Mag)c Eyve) 1
18/

-\molu Frons, 25/6. £18 16 0 1-EL41 . i Rectifier Units,  39/6
November VALVE LIST Cancels Al Previous Ltsts.
Post 9d. SUBJECT TO STOCK. WE MAY SEND EQUIVALENTS, Post 9d.
074 o | 608 9- | 6X5 10 - | 3525 1v- IH®C 146 | HE 8 Il:’;gzu gg
1A5 9/3 | 6C8C 12- | 743 106 | 37 9- | . . 2 - | up21 10- /
1Bt 10 | 6D 9 | 787 9/ | 41 06| GB15 18| BER? 25 | xus 10w | HIt o
1G1 8/8 | 6r6 10- | 7HT 9/6 | 42 10'6 | OL1 128 | Oyil 108 | KT2 12/8 | gy 10/~
1G5 6/6 | 6GHC 9'6 | TB7 9/8 | 45 106 | DL2 96 KT32 106 | g7y To/s
e 66 | 6G1 96 17Cs 12/ | 45 106 | EBC33 96 KT33C 108 | gy 10/3
1LAS 9/8 | 6H 718 | 7C8 11/6 | 0LSCT  1l- | ECC3L 126 | _ . na I S 10- 1 wr7 10/-
s 98 | 6J5 78 | 787 1276 | 53 10- | ECL8) 158 | 3¢ g0 | Kl 10 ) x7g 113
181 9/6 | 616 198 | 7V7 10/- | 72 106 | EF3 76\ o1 g6 | KTwsl 88 1am 1458
RS 116 | 6J7G GT 86 | 74 10- |73 s | B, g | 2 el krwss 86
181 11/6 | 6K6 1016 | 12468 10 |75 - | pra o yao | 3MIT 108 Rrety 108 |aMPT w6
153 11/8 { 6K7G GT 8/8 | 12K8 116 | 73 98 | ELH) 7-1 JLT4 116 | KTW74 103 | SU2150A 128
T4 11- | 5K2 13- 11203 106 | 77 9.6 ——
1T5 9/3 | 6L5G 76 | 126 66 | 11723 116 ACSP3 116 | Penl3s0  12- 1 VPI3  10/6
Y 10/6 | 616 12- | 1235 8- | ITL7GT 17 - | 4D1 98 | NL3 106 | Pents 11- ) SP42 12/6
16 916 | 6L7 14- | 12Y4 98 | 11INTGT 1%, | BAl 116 | HL23 79 | Pen2330 116 | UU7 106
G o8 | en7 14- | 198A7GT 10%6 | 805 a2 - | 8D2 116 | MLI¥DD 96 | P41 9. | un 12/-
ax2 8- | 6P5 9- | 12807 9- 807 Br. 126 “D? 36 | ALIDD 116 } SP2 8 - | U2 1118
avi 11/~ | 6Q7 12- | josm7 8/6 {807 am. 1a'6 | 190! l.‘,,g OLI320 106 | =Bdl 106
54 12- | 617 10- | 12807 9'6 | 813 112- | 13ps 106 | Bl 98| Thb 1a- | O 108
5Y3 10'6 | 63A7 9'6 | 19SK7 10 | 860 148 Fends 10 | TP22 108 | XP 0.5 6/
523 1V- | BSGT 96 | 12517 976 | 8654 126 | AcepEN 8¢ | Fenl3w 12- | VP 96 | XH .5 6-
S5U4 12/8 | 6SHT 8- | 125R7 8/9 | 84671 96 | acpr 8§ ) Fen3ss 12- | VPN 16 ! ACDD  10/8
[yA 11/- | 6SK7 98 | 14K 10- | 900t 76
6AT 146 | ¢sSL7 116 ] 13 12:- | 954 56 | ypg '8 | FD220 12 - | MX10(MH41D5) L
6A3 14'6 | 63N7 126 | 13 11- | 955 6'6 | 30015 ,Apf)c, ¥MPiG- 106 136 | “ Television
& i b 55 , g ~ TADTH FW1300 136 Receiver
6ACS - | 6ss7 g-| 19 9/6 | 956 6'6 78 (MHDD) 14'- Construction **
BACT 8/- | 617 9'6 | 25AC> 6/6 | 12994 8/- | 210LF 58 | U2 TDD13 o 'fully
GAGS 9'6 | g3 96 | 25L8 10¢- | 1625 9'6 | 210HF 56 (VU3 118 | FC13 106 illustrated.
6AQ5 11- | gus 9.6 | 575 10 | 1623 96 | g30xp 6- | "TiS 1 o | TH22L 136 ;
GAMS 12'6 - | mas 66 . Qs TENGT) Reprint from
U7 9/ | 2524 10 PM22A 63 | 112 BVA21§ VP13C 9D2 | WIRELESS
&0 8- levic  11-| 2807 &6 | e types not | LP2 56 | v ios | 6 8-1 "worLD
687 11" | gzv3 10- | 86 | yisted — ask | QPEB 11- | Ty - qg | 5P 8| 4g-page
683 106 | gws 1| B 9/6 | yor quotation | TDD2A IibPen « D‘m AC2PEN Book 2/9
6BR7 11 | opavRLse 3 85 | or  order| (HD2D 106 96 | (APPiB) 136
6BWS 11/ 14/8 | 35L3 10:6 [SUNIN
6C1 86 | 6x¢ 10 | 3574 11~ » s
RADIO @ ® VALVES
Kindly mark envelope PW1.. _246“]6“ ST HAMSDEN_NWIE
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Crystal Monitors

to check Tx and Rx
Frequencies, pro -
visien f{or ‘phones,
battery operated.
Easily adapted for
Mains by using 3
J5's. In attractive
cabinet (ideal tor
housing test instru-
ments) T7iin. X
51in. x 5in. For use
with Amaceur band

version and OpemL-
mg Data,

VALVES by return:

0zZ4 6 6'6BE3 8 616X14 SS[JOLSf't 10 -1H1.2 318
1A52t T/6 6BAS 8 8l6X32t 12 S’KTA 5/8
1LD5 6'6 SC5g 6 -|7C7 7 6 76 7.6 KTt 96
1LN3 6 6{16CD8 116 7DS 8 -177 76 KTu3 8/8
1RS 8 6|6CHS 8 -17Q7 7 6|2155G 5- KTd6 10,6
154 8/8|61°6 8 €18D2 3181621 76 XKTZ41 78
155 8:8|6G5 T 6{8D2 3-1807 12 6 KTW81 76
1T4 8:6|6Hu 3 6{10F9 7 6(933 2 6|N73

1623 461615 6 6(12AT7 106|1628 4 -1Ps1 3
2026 5= 648 10 - {12BAS 8611632 76,PENLS 8/
2034 4 616J7 9 -112BES 8 6'A915 5'- PEN220A
2V3ig 3 616KE 76{12C8 9-|DI 2.8l 5/-
=D3 2:/316KT7zt 66|25 5 EIlL3 3i- QP21 76
3584 8 6|6K7x 6 6 12K7 12 6| EASQ RK3% 36
4D1 3-16K8m 10 6[12SA7 86 3 for 5-|513) 5=
ERiZ 12/6 6K8x 10 6|125C7 6 - EB91 96/ SP4l 3/-
5U4g 9'-|6L6g 10 8]123G7 a8 -|ECC32 SP61 36
5YJ 10 -16Q7 10 6125H7 5 - 106| VR115 3.6
574 10 - [6SA7 9'6|12837 6 -|EF38 € - V3UA

£AB7 €'6|6SH7 6 - [128K7 8 -| EF39 6/6 106
EACT 10 -16SL7 11 6|123Q7 8 6|EF50 56|vUlll 36
6ATE 8/616SN7 106(12Y4 7 6|EF 56| VU120A
6ALS 8 6]65GQ7 76(15D2 4 - BEF91 10’6 36
€B7 9-/688 7 6[2515 £ 6/E1.32 76|VU133 36
€88 7 -16VSs 9 -135L5 10/~ EL33 5°- 21 6/6
£BWS 8'616U5 & 6139141 5-/EL91 8/6|W77 8/t

Please include small amount for postage.
The Ham's Shop with the helping hand—Tom Gamble
(G3DBL)

NORMAN H. FIELD (Dept. B9), 63 Hurst Street, B’ham. 5.

COMPACT TV,

The NEW 1355 Con-
version data for all five
Channels, Sound, Vis.
ion, T.B.’s, Power, on
ane 1355 Chassis
NEW EDITION, now|/
only 2/8! (post free) \\-

1355’s in original cases. (carr. 7/6) 35/

METERS

. TRANSFORMERS
8;?02 HA, scaled ulei ose NEW
5 h in small m I=purges com-
sloping front | ponents which may ke VALVES

black crackle | yced as H.D. output,
EHES 126 | intervalve or mains, | SY4G ... g

CHASSIS giving approx. 24 v. at | Lé3 ... 5%
1] .

with5z4,vUl20 [ 2 A 4 meeings) | ey g

(E.H.T. R and 300 v. 30 mA.

Transformer, | ONLY 5.= each, (fully | 685 ... 9

choke, relay, shrouded). 230v. 24 v. 6517 6/6
etc. 9.6 |2A. 76
WILLARD CARBON MIKES, with

ACCUMULATORS 5ft. {ead and switch (ngaed).

in non-spil transparent plastic DAMAGED U.S.A. !
cases, with built-in hydro- METERS, 5 for 6/-.
meters., 2 V, 20 AH in
sealed maker's cartons | DINGHY Tx CHASSIS
{measure 5t x 3% x 23} I5/. | (partly stripped), §/-.

RADIO EXCHANGE CO.

14A ST. MARY'S STREET, BEDFORD
Phone 5568

ELECTRICAL ENGINEERING

REFRIGERAT
RADIO ENGINEERING o

ELECTRIC POWER & LIGHTING

ESIGN
6 & TOOL DES DRAuG“TSmARSHlP

MOTOR ENGINEERING
MECHANICAL ENGINEERING

If you need heip on any Enginzering subject, ICS will give you
intensive, practical home training. Act now ! Prepare to step
up to a better job, with more money—in the electrical, radic
or television fields, in engineering, in a trade. business or pro-
fession. ICS courses cover praczically every kind of career.
All you have to do is to write for detaiis. There is no obligation.
!.C.S. also coaches candidates—until successful—for
most Tech., Prof.,, Comm., Civil Service Exams. and Gen.
Cert. of Education,, etc.
FILL IN THE COUPON and post today, stating which sub-
ject or career interests you. Fees include ali books required.
Reduced Terms to H. M. Forces.

Dept 170E, 1.C.S,, 7| Kingsway, W.C.2,

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Dept. (70E, International Buildings, Kingsway,
London, W.C.2.

(Block letters please)}
Address ..

\J A

GZAK This Honth’s GZAK
.
Bargains

MULTI-METER BASIC UNIT.—400 Microamp. F.S.D.,
scaled 8 ranges A.C./D.C. volts, HI and LO ohms, complete
with rectifier made by Triplett, U.S.A. Only 32/6. post free.
SHADED POLE MOTORS for tape recorders or gram.
units. With voltage tapping plate 200/250 volts, 3-hele fixing.
Our price 12/6 ea. or 2t/- pair. Post and pkg. on either, I/6.
SPECIAL TRANSFORMER OFFER.—Pri. |15, 210, 240v.
Secs. 260/260 v. 100 mA., 6.3 v. 3 A. and 6.3 v. | A. for 6X5
rectifier. Universal mournting. Limited quantity. 17/6 ea.,
post free.
Special Offer. T V. lin. Coaxial Cable, 11d. yd. or 9/6 per
doz. yds., or 9d. per yd. in 100-yd. coils. P. & P., 1/6.
Special Valve Offer. Kit of 4 midget valves 1.4 v., | each
155, IRS5, IT4 and IS4, 30/- or 8/6 ea. separately. 807's 12/
ea. or 2 for 22/6. Most of the | 4 v. range available at 8/6 ea.
L.T. Transformers. 230 v. Primaries. 12 v. I.5 A, 12/6 ;
6.3 v. tapped at 4 v 1.5 A., 8/- ; 63 v. 25 A, 12/6; 6.3 v.
6 A.and 5 v. 25/-.
Twin Feeder, 300 ohm 150 waztt rating, éd. yd. Minimum
quantity. post free, 20 yards ; otherwise, P. & P. 1/6.
Morse Practice Sets, with double action buzzer, output for
phones, excellent key, require only 4! v. battery. As new,
7/6 ea. P. & P. |/-.
Germanium Diodes, B.T.H., 2/-; G.E.C., 2/6 ea.
Potentiometers. Carbon, 50 K., 100 K., and | Meg. spindle
Type, 1/6 ea.: 26 K. and | Meg Pre-set Type, l/- ea.;
Wire Wound 20 K. Spindle type, 2/- ; 20 K. and 50 K. Pre-set,
1/6 ea.
V.H.F. FANS. Air space Co-axial Cable. 150 ohm, good.to
600 Mc/s ; normal price, 3/l 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 (CEN 1635) Birmingham | (M!ID 3254)
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Construction

Although at first sight the machine appears to be
somewhat complicated, construction is not really
difficult and in actual fact all the materials were
collected from odds and ends that happened to be
available. Naturally, a little care and patience are
required in the construction ol the various parts but
this is amply repaid in the tinished product. A plan
view of the machine is shown in Fig. [. For con-
venience, and in order to keep it out of harm’s way
and free from dust, the motor and its associated
components are mounted below the brass plate upon
which the winder is built. The plate is hinged at its
back cdyge 1o a wooden box mcasuring 3iin. deep.
This was actually part of an old portable gramophone
case that was available. The base plate measures
12in. by Ilin. and is of any suitable metal about
3/64in. thick.

It is essential that the plate provides ample rigidity.
The side plates are of similar metal 1/16in. thick. Their
size and shape is shown in Fig. 2. These form the
main supports for all the rods and shafts except the
bobbin shaft. This is held by separate supports,
which may be designed according to material at
hand. Those shown in the photographs happened to
be available. The bearing centres arc approximately
2Lin from the basc plate.

At this point it may be mentioned that ulthough,

PRACTICAL WIRELESS 685

in most cases, sizes of the various parts are given, it
should be realised that quite a large amount of
freedom is permisstble in this direction. 1t is ad-
visable, however, to adhere to th2 specification of the
main pulley bank, the bobbin shalt puiley and the
toggles, as the dimensions of these items have proved
suitable.

The three shafis may be rod af any suitable mctal
such as German silver, steel, brass, etc., and those
shown are approximately 3/16in. in diameter. Bear-
ings lor these, except the reel shaft, are made from
tubing to 5t the rod, and lin. fengths soldered into
the side plates and bobbin shaft sapporis is suflicient.
A simple nethod of ensuring that the bearings are
true is first to drill the side plates and supports and
mount them firmly on the base plate. Slip the
bearings (Ionger than required) an the shafts and fit
them all in their relative positions. ‘The bearings may
now be soidered, after which the shafts are removed
and the bearings trimmed 10 the desired length. By
this means it is impossible for them to be out of
alighment. The same upplies to the clutch-actuating
rod which is square (so that it cannot rotate around
its own axis) and has square tubing to fit, as bearings.
This rod wmmst have a relatively easy action and
should, of course, be lined up with the end of the
first toggle. The rod is connected 1o it by a stout wire
link, one ed of which is bent accurately around the

,
I oy |
[§ nrain share N =5
Crankec rod — »'J (;\g, Z':.-
’ev::i‘?g;s rops b Rubber motor mountine— [ @
/ I S £
Z i(
Main clutch pulicy 1 1 L/uccn[ :ff:::;ng rod J Q
U
1 —
- =i a3 2
/ e Reversing stop |
Fork engages . [’ ) ) s
second toggle i i Mot or mounts 1g __) SLOW - . s
frot shown) . ‘ /_ o A

‘/ ‘ r
» 9 | t Wire teasisnsr

¥ |
First toggrs” A\ ::J l Felt

T

Turns counter {cyclometer)

Rubber mounting
Pulley drametars

5 2.
3 Z]

Pullay diameters
150 2k 3%

Atuw dve shart

drive trom motor
3% e

I
o foh 1
éﬁ” “Reel sha‘t J

=2a

= -

o
] ~Tension adjuster

Fie. \ —Plan of the complete machine with &'l parts identifie:l.
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spacer on the end of the toggle, the other end being
bent down to a right angle and inserted into a small
hole in the end of the rod.

The reel shaft has a type of quick release method
of fixing. A bearing hole is drilled in the left-hand
side plate and then a little plate is soldered over the
outer side of the hole. The right-hand side plate is
similarly drilled and a small swinging plate is arranged
to slide over the outside. The shaft, cut to the length
of the distance between the outer edges of the side
plates, is thus firmly held in position when the

6 B.A boit
g

Free sleeve.

€BA nUt\E
soldered to

square
tubing

Fig. 3.—Details of
construction of the
reversing stops.

-5 .

moving plate covers the hole. A fixing collar each
side of the reel prevents any sideways movement.

The construction of the wire guidé is shown in Fig.
4, and is self-2xplanatory. The 4 B.A. threaded rod
upon which the wire guide travels must be long
enough to pass through the tubing which forms the
shaft for the forward and reverse clutch pulleys, etc.
A nut at each’end of the shaft serves to lock it to the
threaded rod. A short length of tubing is soldered
to the other end of the 4 B.A. rod so that it may revolve
freely in a suitable hole or bearing in the side plate.

The two guide rods serve to keep the wire guide
running in a perpendicular plane and may be of
small diameter.

Bobbin Holders )
The bobbin holders (see Fig. 1), are made by solder-
ing four triangular pieces of metal equidistantly

Wire |/ scldered

Thin extension rod soldered
to squere rod

Drill ano tep 4 B A. to
receive 4 B.A. rod

Soldered
Sqguare rod

Cranked rod
s
- |
To engage
reversing stops

Fig, 4.—Counstructional details of the wire guide.

around the axis of a length of tubing which will fit
over the bobbin shaft. Fixing to the shaft is provided
for by drilling a 4 B.A. clearance hole, soldering a nut
over it, and fitting a 4 B.A. bolt.

In use the holders are more or less universal
and a round or square bobbin is easily centred and
securely held. ‘

The four-bank pulley on the main shaft and the

! o »

)

A

/
Sguare rod soldered to plate
for fiketion to base
Fig. 2.—Shape and sizes of the sideplates. Two are
reGuired.

two-bank pulley on the bobbin shaft are both made
from sheet Perspex. Diameters are shown in Fig. 1.
Material 5/16in. thick was used to form the actual
pulleys and }in. for the flanges. The procedure is to
mark out all the discs required and run a pilot hole
through each centre. Then cut out the discs with the
aid of a hacksaw or keyhole saw and file the cdges
true. If facilities are available, the discs are fastened
to the chuck of an electric grinder or polisher and
trued up with file and sandpaper. In any case great
accuracy is not essential. The discs which form the
flanges should have rounded edges. Next drill each
disc centre to the diameter of the main drive shaft.
Note.—Unless care is exercised in the drilling of
Perspex the drill is inclined to wander. For this
rcason the pilot hole is suggested before cutting out.
Next, line up the discs on a length of rod and fix
each together with Perspex cement, or if preferred,
countersunk machine screws—although this will
entail drilling and tapping. When set, drill the centre
of the whole pulley bank to a diameter very slightly
smaller than the diameter of tubing which fits the
main shaft. Then taper the end of a length of tubing
and, after heating, push the tube slowly and accurately
right through. This will ** fuse ” the bearing nicely in
position. A little experimenting is advisable when
heating the tubing, for if too cool it will not slide
through and if too hot it will burn and enlarge the
hole in the Perspex.

Finally, a shaft fixing is provided for by driliing
and tapping through the radius of the smallest pulley
and on through the bearing tube.

The Toggles

The construction of the toggles is shown in Fig. 5
and 6, and if made up accordingly will operate
satisfactorily. It should be realised, however, that the
holes around which each strip swivels should be
stightly elongated in order {o allow of a free action
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through dead centre. In addition, all moving joints
should have a free action. With regard to the second
toggle it will be seen from Fig. 6, that it is held by
brackets A and B, fixed to the side plate. The object
of this toggle is to slide the moving clutch plate to the
right or left. This is achieved by the one-piece metal
tonguc attached to the top of the toggle arm and has a
swivel joint. The tongue may be bent up from light
aluminium and is arranged so that the prongs or
tongues engage the outer diameter of the moving
clutch plate but do not obstruct the pulleys.

The main clutch putley which is driven by the main
shaft is 1in. diameter, 13in. long and has a flange of

Fork '
so/dered
¢o collar

Cottar  Spring Rivet Collar,

AR RAAAMAAAALARAAAAAL

Toggle
plate

X N~
Main base plate Locknut

Frange Soacers
) Brass strip 1% %% - Rivet Brass strip ! Z8'% Va®
. Engaging \ /
fork

Toggie plate

Fixings to main base

Fig. 5.—The first toggle seen in plan and elevation.

some lin. The size of this pulley, however. is not
important and something approaching this size will
suffice. The one shown was a wooden wire spool or
reel which was available. A bearing made from tubing
to fit the shaft was pressed through the centre and
fixing to the shaft provided for as previously explained.

Fig. 8 (which will be given next month). shows the
arrangement of forward and reverse pulleys, their
associated drive plates and the moving clutch plate.
They are shown spaced for clarity and are mounted
on a shaft of tubing of a size that is a good fit over
4 B.A. rod. The drive plates are identical in size
and shape, but one is mounted in reverse in respect
to the other.

They are both fixed to the spindle either by means
of a driving fit or by soldering. The pulleys measure
I 1/16in. dia., with small flanges and are in. thick.
Those shown are small wooden wire spools. Here
again the actual diameter is relatively unimportant,
so long as something approaching these sizes are used.
The pulleys are bushed with tubing to fit the spindle,
but not carried right through so that a recess of a little
over iin. is formed (see Fig. 8). Into this recess
fits the spring (when compressed), so that the pulley,
when engaged, may lic flush against its drive plate.

A catch pin to engage the drive plate is fitted to the
outer edge of both forward and reverse pulleys and
may be achieved by driving a little brass pin into the
pulley and removing the head. The edge should be
slightly rounded so that it disengages freely. These
pulleys run fiee on the spindle.

The moving clutch plate is merely a disc of stoutish
gauge metal 2bin. dia. It is free running on the
spindle and bushed so that it may slide either way in a
true perpendscular plane.

Belts

Rubber bands or belts are fitted between the
niain clutch pulley and forward and reverse pulleys,
that to the latter being twisted to effect reversal of
direction. Dhe to the pull of these belts it was found
necessary to provide a bearing plate for the two spindle
ends. This is shown in Fig. 7. 1t is just a stout,
right-angle bracket, bolted to the main base plate.
The wire tensioning device consists of two pieces of
metal 4in. x 2%in., hinged along the 4in. edge. The

Spring tongue ro slide over
moving clutch pblate

/ (sae text)

Twisted brass strip
a2"x "

bwisted haltwav

Bracket B
Bracket A

on sidepiate

P

Brass strip 1%°x 7
Fig. 6.—Details of the second toggle.

upper plate has a piece of felt stuck to the area that
engages the flanges of the wire-reel.

The lower »>late lies flat on the base plate and is
secured to it by two 4 B.A. bolts screwing into tapped
holes. The holes in the wire tensioning plate are
clongated to the extent of about an inch so that it
may be moved forward or backward, depending on
the size oi the reel being used. This is the coarse
adjustment. The fine adjustment consists of a small,
three-sided matal flange of ] section made to move
inside the angle formed by the two plates.

(To be continued.)

and constructional data.

The Entirely New I2th Edition of The Famous Standard Work

THE PRACTICAL WIRELESS ENCYCLOPZAEDIA
By F. J. CAMM
Considerably enlarged, amplified and entirely re-writien and re-illustrated.
All the facts, figures, and constructional data of Radio and Television—Definition, Terms — Units—Principles, Circuits, etc.
Over 300,000 copics sold  Price 211- or 21] 11 by post from :
GEORGE NEWNES, LTD.. Tower House.

Complete Television Section, with theoretical

Scuthampton  Street, Strand, W.C.2.
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I

AST month we gave full details which will enable
most amateurs 1o construct the recciver and obtain
satisfactory results.  There are, however, a few

points which have apparently presented difficulty to some
of the more inexpericnced constructors.  First, the complaint
has been made that no top-of-chassis wiring diagram was
included on the blueprint. Actually, therc are only two
lcads on the upperside of the chassis—excluding the lead
to the top cap of V3 which was indicated on the chassis
underside, and to which a top-cap connector 1s fitted. The
two leads in guestion are to the top caps of VI and V2, and
that for V2 is already provided in the ILF. transformer. It
projects from the top of the can and is joined to V2 top cap.
The other lead is soldered to the top connecting point on
the ganged condenser and provided with a screencd top-cap
connector subsequently fitted to the top of VI. To assist
those who wish to check the performance of the receiver we
give below a table of the voitages found at the essential
points of the circuit. It must be emphasised, however, that

I A (- ) -~ u-(l-.%

it may not be possible in every case to duplicate these

voltages. It is for this reason that we do not give them in FURTHER CONSTRUCTIONAL

all of our constructional articles.  First, the actual meter AND LINING-UP DETAILS

will govern the exuct reading which is obtained. )
i In the case of our measurements, for instance. they were WITH  ALTERNATIVE  COIL- @
i taken with a meter having a resistance of 10,000 ohms gaed PACK SUGGESTIONS

per volt. 1f a low-priced meter having a
resistance of only 1,000 ohms per volt is
used. however, the readings will be lower.
The reason for this is that the meter acts
as a shunt across the points measured,

and if it takes a current approaching

that taken by the circuit being
measured, it will ob-
viously give the total
reading at that point
when the meter is in

-

This illustration of
the completed re-
ceiver  shows  the )
two top cap leads. circuit, but not the reading of the
voltage when the meter is removed. Similarly,
if the meter has a higher resistance than the

onc we used it- will show a higher reading.

YD) QD {0 D ) | D G ) D ] ) ) ) D () SO} GO
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Therefore, these readings must only be taken
as guides. Obviously, if) in the case of the
screen grid of V2, a voltage only 80 or so is
registered, this will indicate a fault, as the
meter could hardly account for such a large
difference.

Loudspeakers

Whilst at the Radio Show many rcaders
came and discussed the receiver with us. A
point which seems to have given some
difficulties is in the choice of a loudspeaker.
We recommended a W.B. and these are
available in a range of models. The recciver
itself will deliver a reasonably high standard
of reproduction, but obviously in such a
simple design it makes no pretentions to
being a high-fidelity receiver. Accordingly
there is no justification for purchasing an
expensive high-fidelity loudspeaker.  The
specified 8in. model, a standard Stentorian,
will give quite a good standard of reproduc-
tion and only costs a little over £1. The
hi-fi model costs over £3, and this will, of
course, influence the total cost of the recciver.
In this same connection arises the question
of the parts specified. It has been our policy
as readers know, to specify cxactly the parts
which we used in the prototype, and it is
these which are listed in the published list

of components. In many cases, however,

some deviation is quite permissible. For
instance, in this particular model we listed in
the condensers two .1 pF condensers type
CP46S.  This reference or type number
indicates that the particular condenser was

a super tropical ©* Metalpack ™ in an alumirium case and
that it was designed for a working voltage of 500 at 70 deg.
The physical size of this type of condenser is not of great
importance in the receiver under consideration, and thus the
principal consideration is the working voltage. It would,
therefore, be quite in order to use a Type 645 oreven a Type
543, but we would not recommend the use of a condenser
with a lower voltage rating in the interests of reliability.
Similarly, in the case of the main smoothing condensers we
used a 30 - 30 type CE37LA clectrolytic.  This condenser
has a peak working vol:age of 350 and a surge rating of 400
volts. It would be guite in order to use a 32 + 32
of similar rating, or even two separate 32's.

Lining Up

As mentioned in the issue last month, the main feature
of the Roding coils is that they are pre-aligned, but the over-
whelming demand has resulted in these being in short supply,
and readers who are interested in the general design features
have asked whether an alternative could not bz used in this
position. It must be emphasised, of course, that the fact
that the coils are pre-aligned takes away the main drawback
to many constructors—namely, the necessity for using a
signal generator.

However, provided that a signal generator is available,
and that one is prepared to go to the trouble of lining up,
a coil pack such as the Osmor Type HO could be substituted.
This, also, is a three-band unit and is complete with the
“necessary ' tracking condensers. There are no coloured
leads on it, however, and these will have to be attached to
the five tags on the unit. To facilitate this change the
following table shows the comparison—the first column
giving the colour code used on the blueprnint, and the
second column giving the tag number on the Osmor coilpack

RODING OSMOR
Black
Brown
Yellow
Red
Blue
Green

It will be noted that there are no corresponding numbers
for the red and green lcads on the original pack, and the
10 k{2 resistance joined to the point marked Green on the
blueprint should be connected to terminal 5 via a 100 pF
silver-mica condenser, and the .1 #F condenser ignored.
The lead marked Red (the triode anode) should then be
joined 1o the junction of the 10 k{2 resistance and the
100 pF condenser.

Some constructors may like to go over 1thé rcceiver
with a signal generator after construction with the original
coils ‘or with the substitute pack, and the procedure should
be as follows. First, the generator should be set to
465 ke/s., and with a suitable termination 1o the generator
output lcads—dependent upon the particular make—this

IA'MN-—

TEST VOLTAGES
The following voltage readings were obtained on the
receiver with a test-meter having an internal resistance
of 10,000 ohms per volt, set to the 500-volt range.
VI—Anode 190 v. G2—120 v. Triode anode 150 v.
V2—Anode 200 v. G2—120 v.
V3—Anode 195 v. G2—--200 v. Cathode 5v. (25 v. range).

(Concluded on page 694)
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the term

OWHERE is  efficiency ™
! q abused than in the electronic field. Various
arrangements are almost invariably described
as being ™ very efficient,” modern valves are ** more

more

eflicient ” than other types and so on. Mostly, of
course, the term ** efficiency " is used in a very loose
sense, and the expression " a very efficient circuit”
usuatly means no more than a ™ very convenient ”
or a " very economical” arrangement. In fact,
many radio devices are extremely inefficient. For
example, a radio receiver may use up some 50 watts
of power from the mains to produce one or two
watts of audio-frequency power. This is an efficiency
of, say, 2 per cent. to 4 per cent. conversion” of
energy. Further, this audio-frequency power is then
fed to a loudspeaker which has an efficiency of, say,
5 per cent., so that the overall efficiency of mains
power supplied to actual sound power output is some
.0l per cent. to .02 per cent. Efticiency is thus a
relative term. and one that could be used with more
discrimination !

The amateur transmitter, however, is less likely
to be confused about ‘ efficiency,” as the final P.A.
stage running under Class C conditions may easily
have an actual efficiency of between 50 pes cent.
and 80 per cent., with 66 per cent. as a nice convenient
round figure to represent a good average. The
“efficiency "' in this case refers to the efficiency with
which the D.C. power applied to the anode is con-
verted into radio-frequency power. Thus a Class C

EFFICIENCY MODULATION SYSTEMS
By O. J. Russell, B.Sc.(Hons.). G3BHIJ

power amplifier of 66 per cent. efficiency when
drawing 100 watts of anode input, has an R.F.
output of 66 watts. The situation is not altered if
' for telephony working anode modulation is con-
sidered, as an anode-modulated power amplifier
operates under normal Class C conditions. However,
the beginner is quick to notice that an anode modu-
lator is required to produce large quantities of audio-
frequency power, and requires a large and expensive
modulation transformer to handle - high audio
power. In fact, anode modulation is expensive if
one is thinking of modulating 'a 100 watt trans-
mitter. The beginner may then be drawn to consider
the ** efficiency modulation ” systems, which offer
the attractive feature of enabling a 100 watt P.A, to
be modulated by a watt or so of audio. A modulator
for an ** efficiency ** system can in fact, be constructed
using ordinary receiving components, and will give
excellent results. The cost of a modulator for such a
system is very low, particularly as the components
are usually to hand in the spares box. Moreover,
the term * efficiency modulation ™ has a reassuring
sound, somehow implying that * efficiency modula-
tion ™ is, in fact, a system of **high efficiency.”
The earnest enquirer is, in fact, somewhat disconcerted
to find that the actual R.F. output available from an
efficiency modulated P.A. stage is much less than
can be obtained from the P.A. stage under Class C
telegraphy conditions. Moreover, the actual R.F.
output as compared with the D.C. power input is
less. Thus a P.A. stage drawing 100 watts D.C.

anode power, under efficicncy modulation conditions,
will give about 33 watts of R.F. carrier power oulput.
This, then, seems to imply that * efficiency modula-
tion ”

systems arc ner * efficient.”
(Continued on page 693}
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Fig. 1.—{4) Basic grid moduiation circuit.
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(B) Basic suppressor modulation circuit.

(C'} Basic screen modulation circuit.
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Terms CW.0 or . Open 9 am.  te
.0.D. No C.0.D. ® fl;l??}lp..l"“;).ﬁ?.t‘ul-"l‘?‘lj
under £1. Postage (LEEDS) LTD. 'l':::\‘ll))li Ll.T. (I:
11 extra under £1. Plcase
L9 extra under £3. 32, THE CA LLS, LEEDS, 2 S'A'lf.'mlu"-h.,-,
SPECIAT.  OFFERS. Midget Mains | A PUSH-PULL, 3-4 watt HIGI-GAIN | EX-GOVT. ITEMS (EX  EQUIP.).

Transformers (size approx. 2} x 3 x 2}in.)
Screened anary 220'240 v 50 ¢ 5. Output
250-0-250 v 60 mA, 6.3 v 2.5 a. Only 11'9.
3mall Filament Transformers. 220 240 v
nput, 6.3 v 1.5a output 5'9. Maijns Trans,
Drop through tvpe, 220, 240 v input, 250-0-
‘950v70mA 63v3a, 121

I!:\TTI&IK\ ~ CONVERTER KIT.
All parts for converting any type of
Battery receiver to All Mains. A.C.
200-250 v 5 cf/s.  Kit will supply fully
smoothed H.T. of 120 v 90 v, or 60 vat up to
40 mA, and fully smoothed I.T. of 2 v at
4p to 1 a. Price, complete with circuit,
voint to point wiring diagrams and
:nstructions, only 48 9. Or ready to use.
7/9 extra.

I'HRS()NAI, ET BATTERY SUPE
SEDER KIT. A complete set of parts
for construction of a Unit (housed in
Metal Case) to replace Batteries where
A.C. Mains suppl,v is available.
200-250 v 50 ¢'s. OQutputs 90 v 10
1.4 v 250 1A, fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 33’9. Or ready tor use, 39,8, Size
of unit, 5{ x 4 x 1{ins.

I ELIM )I( ;\NI) TRICK
CITARGER ut 200-250 v A.C.
Output 120 v 40 mA, lully smoothed. and
rectified supply to charge 2 v ace. Price
with steel case and circuit, 296, Or
ready for use. 7 9 extra.

BATTERY CITARGER K
For mains 200-250 v 50 ¢'s.
To charge § v acc. at 2 a. 25/6.

To charge 6 or 12 v acc. at 2a. 31 6.

o charge 6 or 12 v acc. at 4 a. 49 9,
Above consist of transformer, full wave
rectifier, fuses, fuseholders and steel case.
The kits can be supplied fully asscmbled
at an extra cost of € 9 each.

EX-GOVT. VALVES (NEW)

Each Each Each
1T4 8'9 [6Q7G 911 | 1625 53
1R5 ‘9 | 6SLIGT 11 9 | 35Z4GT 10.6
185 /11 | 6V6G 89 |3BL6GT 211
384 /9 | 6V6GT 89 D1 13
3Y3G 9 | 6X5GT 89 | EF36 511
5U4G L w7 68/9 EBS1 99
524G 8 | 8D2 211 | EF91 89
BALS 9/9 | 9D2 211 | EL32 611
5F6G 711 | 954 111 | MU14 986
SAMG 9 2H6 23 |MSPenb59
6J5G /11 { 12K7GT10'6 | RK34 111
B5J6 /6 | 12K8GT10/6 | SP4 59
B8J7G /8 12Q7GT1O0 6 | SP6l 2:9
BK7G 6/11 | 128J7 711 VU120 211
SK8G 11/9 |[12SR7 79
BL6G 11/9 | 15D2 59
CATHODE RAY TUR
VCR 517 (Full Picture). . 5l

ACRZX (Full Picture), 12 6. carr. A-.
CRI3%9A, with screen and hase, 19 6,

EX-GOVT. ITEMS. Pye coaxial plugs
and sockets, 5/9 doz. prs. Belling-Lee
moulded type 5-pin and 7-pin plugs and
sockets, 1/11 pr. Int. Octal Valve Screen-
ing Cans, 3 piece, 1/3 each, 119 doz.
Bak. Tubulars, .02 m/d. 5.000 v, 1 §. Meters
M C 2in.. scale 0-5 amps, 12:6.

ELECTROLYTICS (Current product.on,
Not ex-Govt.)

Tubular Ty pes ?IIFFSOOOV 1
8/F 350 v 19 6 F 450 v g
BiPa0v 111 | MME B0V L
84F 500 v 2/9 92/iF 350 v 1
16pF 350 213 320F 500 v 1
16uF 450 v 2/ | 40KF 450V 1
240F350v 318 641 450 v
320F 30V 36 8-8nF 350 v
BUF BV 13 | 88uF A0 v
504F 12 v 13 g}g;;g v 311

5 - 20 v 1
Iy 213 16-16/F 450 v 4 11

e 16-321F 350 v 5’
Can Types 32-02/F 350 v 4 11
81F 450 v 2/13 32-32nF 430 v 1
LAMSON AMPLIFIER KIT. All

‘to Author's Spec.  only 14 #ns.

AVPLIFIER FOR £3'12'6. For mains
input 200-250 v 50 ¢s. Complete kit of
parts including circuit, point to point
wiring diagram, and instructions. Ampli-
fier can be used with any type of Feeder
Unit or Pick-up. This is not A.C./D.C.
with “live” chassis, but A.C. only with
400-0-400 v trans. Output is for 2-3 ohm
speaker. (We can supply a very suitable
10in. unit by R.A. at 31'-.) The amplifier
can be supplied ready for use for £1 extra.
Carr. 2/6. Full descriptive leafiet, 9d.

R.S.C, 25-WATT S PUSIH-PULL "
~\\ll'l IFIER. Comblete Kit of parts for
High Fidelity Amplifier with built-in
Preamp. Distortion at 10 watts less than
hali of 1°,. Suitable for home or lL.arge
Augditorium. Full descriptive leaflet, 9d.
Price with point to point wiring dia-
gr%ms only 9 gns,, or ready for use. 50/~
extra.

M A

SR SRCOMM. UNIT with
provision for up to 4 " Listen-Talk Back
Units.” A high gain amplifier enables,
speech and other sounds emanating from
the rooms containing remote contro.
units 1o be heard at the master control
The unit is in kit form anc point-to-point.
wiring diagrams are supplied. A Walnut
Veneered or Brown Bakelite cabinet is
jncluded. Mains input is 200-250 v 50 ¢/s to
300-0-300 v trans. Sound amplificatior.
Price onjv £519 6. ' Listen-
Talk Back Units ” can be supplied at
27'6 each. Full descriptive leaflet, 1/-.
Master Unit assembled and tested 276
extra

I,.\-(i()\"l]‘.

SMOOTHING

CHOKENS.
17/6

250 mA 10 H 50 ohms. potted
250 mA 20 H 250 ohms, trop
200 mA 20 H 200 ohms, trop
150 mA 6-10 H 150 ohms tro

A
100 mA 7-10 H 100 ohms
H 100 ohms. me;cah:.ed
T

BLOCK PAP

EX-GOV

BRIDGE 'FYPE COND
4 /F OO0V, 29 4 F 2000V, 4 4 pur
nO V.33 8 1F 500 v, 4/9; 4 pF 1000 v,

311: 10 uF 500 v, 5 9.

Mains Trans. 230 v Input, Outrut 350-0-350
v 160 mA, 6.3 v 6 a. 5 v 3a, 27.6. Motor
Generators, 6 v Input, Output 180 v D.C.,
5/9, Auto Trans., 15-10-5:0-195-215-235 v 150
watts. 17 6.

COAXIAL CABLE, 75 ohms, tin., 9d.
yard. Twin Screened Feeder, 9d. vard.

SELENIUM RECTIFIERS, 230 v 50
mA, H.-W. (small), 5/9. 120 v 40 mA, H.W.
1sma]I). 311. 26viaHW, 211 26v
Ta HW. 311, 612v1aHW., 48, 612v
2% F.W. (bridge), 9/9. 612 v 4 a F.W,
(brldge) 17 9. 6,12v6a F.W. (bridge), 22 9.

CHASSIS, 16 s.w.g. Uncrilled  Alu-
minium Receiver Type 6 x 33} x 1}in., 2/6 :
T4 x 41 x 2in, 318 10 x 5¢ ¥ 2in., 3/8 ;
11 x 6 x 2%in., 4/3 ; 12 x 8 x 2§ in.. 53 ;
16 x 8 x 2iin.. 20 x 8 x 2iin., 8/11 ;

76
Amplxﬁer type (4 s:ded) 12 x B x 2tin.
711 : 16x 8x 2}in.. 1011, 14 x 10 x 3in.
136 : 20 x 8 x 2}in.. 13'6.

\ll‘\l "R MIC A CONDENSERS. 5, 10,

5, 20, 25, 30, 35, 40, 50, 100, 120, 150, 200,
300, 400, 470. 500, 1,000 ¢.001 nifd.).
2000pfd (.002 mfd.), 5d. each, 3;9doz., one
type.

VOLUME CONTROLS
(}in.) spindles. all values,
2'8, with S.P. switch, 3'8.

WIRLE WOUND POTNS. 20 ohms, 5K. 20K.
25K. 50K (medium length spindles), 1'11.

P, SPEAKERS. All 2-3 ohms, 5in.
Goodmans, 14'9. 6iin. Elac.. 14/11. 6}in.
Plessey with 5.000 ohm trans., 14 11 :
gin. Plessev, 15 9. 8in R.A. Heavy Duty
10in. Rola 29/6. 10in. Plessey. 18 6.
10in. R.A,. 31/-. 10in. Roia with 5,000 ohm
output trans.. 31’8 ; 12in. Truvox. 499.

MLE. SPEAKERS,  All 2.3 ohms. 6iin.
11 9. 10in. R.A.
10in. R.A. Field

with long
less switch,

Rola field 700 chms.
field 1.000 ohms,
1,500 ohms. 23 9.

23/9.

"IER RE-
11 omplete with
Only 476, plus 5=

(8§ D) S
all valves, Carr,

R.S.C. MAINS TRANSFORMERS .viita¥itve

Primaries 200-230-250 v 50 ¢/s Screencd,

Intericaved and Impregnated.
l‘(gl' \Ill(()l DED. DROP THROUGII
0 v .

Teaa ST T e

ULLY SHROUDED UPPRIGHT
JOOZO\GOmA 63v2a,5v2a,

'\’Jldget upe 28 n. .
0mA,63v3a,5v2a

0 v 100 mA, 046.3 v 4

v
3.;00350\'1'10mA 3vd4a,5v3a
3)0—0150»]F0mA 3v6a. 6.3v3a

&SUUJE.Ov?.»(]mA 63v62a.4v8a.
0-2-6 v2a 4vda, for Electronic
Eng. Televisor .. .87.6

425-0-425 v 200 mA. 6.3 v-4 v a. c.t.
63vda. ct 04 5v’3a bu]tahle
Williamson Amplifier. .51-

43004\)0V200mA 63\&1& 63vﬁd
S5vi3a .. 85

ELIMINATOR TRANSFORMERS

Primaries 200-250;v 50 ¢/s, 120 v 40 mA 7.9
120 v 40 mA. 6-0-6'v1amp .. ... 1419
90 v 10 mA, 8-0-8 v 250 mA 811

FU L

FILAMENT TRANSFORMERS
All with 200-250 v 50 c/s prlmarles 5
2a,76;: 0-463v2a,79:

63v3a 9/11;: 6.3v6a, 176 :
v4a 169 12v3aor24vLsa, 176.

TRANSFORMERS

0250 v 50 ¢’s, Primaries :
14/9 9-15 v 3 a, 16/9 :
0-4-9- »24 v 3 a, 22:9.

CHOKES'

o

SMOOTHING
250 mA 8-10 H 200 ohms, Potted %

250mA35H500hm%

00 mA 10 H 175 ohms ..
80 mA 10 H 350 chms .,
60 mA 10 H 400 ohms 5

[oN 1} TRANSFORMERS
2500v5mA 2-0-2vl.la, 2-0-2v11la,
for VCR97. VCR517, ACR2X, etc. 35/

OUTPUT TRANSFORMERS
Mideget Battery Pentode 66 .1

for

Small Pentode.
Standard Pentode. 5,000 to 3
Standard Pentode, 8,000( to 3
Multi-ratio 40 mA, 30:1, 2
60 :1,90 