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s, ¢ waveband sczle. station names,
backriate, drum. pointer,

itndle, 4 Enobs and ba K.
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‘ehand.
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with
P SOUR\ SN SR
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vith new spcaker to
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. PL&D 30,
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7;0 v W0mA. 46
MO&T

volume controi
¢ R wave-chanoe <switeh,

D3z 2mid. 4 -0 bigs.condenser, 1 -

resystor Kit. 2-; condenser kit 4 -

M & ESuperhet Calls with circwt. 66

won cored 46% IF'<. 76 1 nin. gany. 56
volume control with switch, 4 - wave-
change switch, 2 6 : ater trans.. 76 :
v! vhe 160 1 By Govt. valves, metal
rectificr and Xtal diode with eirvuit,
46: 25y mid., 1- 18 nud., 33 ;
condensar K1t 17, resistor kit
‘4, 36.

Laed 5 aatve A Coomains 20 230 3-wave-
band -upethet. Compleze in culstanding

s1ze 22 2 14X 1W00n. Valve
6B&G. 65F8 and U’»') rec..
ker. In i steclass working

£7186. I & P. 126, We have a
lew ¢t these 11 A.C D.C., price as above.

Al dey ALC mains battery unit, X
V. Metu) tase ~ize 8 v 5 ¥ .. bv 1
mMAnUACtur mcorporating  Westing-
house mctal rectitiers, 3 500 mtd. 16, 21
wid o omains trar I =moothing rhoKes,
cutput v, 10 m Tdvy, 2hamp. P& P

Zu. 3886

COMPLETELY BUILT
SIGNAL GENERATOR

walnul caninet
line up, 6K8, ¢
hS

120 Ko =320 Ke 200 Kc s-

N Ke =275 M 2,75
Ak o~ 8.5 Mo so B4 Mo w250 M
Mo «-300 Me =0 255 M =70 ANe s

case 10 x 6. ML, 817e O scale o) ¥
2 vdvesand rectiner, A.C. main- 330 2
Internal modulation 00 « .p.2. to a d(‘nlh
of 30, Modulatcd or unmodulaled R.%
uu[puL um[nm(m\]\' variable 100 milli-

valls. SW.oand mod. switch, variable
A.F. output and moving coil  output
meter. Black crackie tnished case and

white panel, £4 196. P. & P 4 -

Used pesistanee and ty bridee i

leatherette covered case, with car \m

handle. =ize 12 » 8¢ X 6:0n. 10 pf. 10 100
mid, m 3 ranges. 1 to 10 meg.. 3 ranges,
power factor ¢ hec ke 200, 300,300 and 500
vilts fash test. Magic eve. recuiier and
trode. These require  re-checking,
£3166. . oand P.oi-

$ish impedanee plastic

hy famous manulacturer,

nhxo an \y)uol 1. 6 P.&P
E2 B

recording tape
‘Oﬂ reet com-
.16,

600 leet

rexine covered,
chrome plated

¢, black
N handle,

Amplifier
teather can

corners, rabher feet, telt lined, detachable
Hid. External dimenstons 13} X 133 x 9lin.
£1. P. & P26,

Pr. 206 250 ., secondarv 3, 4. 5. 6. 8§,

9, 10,712, 15, 18, 20, 24 and 30 volt at 2 amps..

13- .

Tome of business
not stated, pleave udd

Cush with order.

Hoals of Business ;

Disputch of qoods

D. COHEN

Drop thro' 280-0-280, 200 mA. ¢ v 5 amps.,
5 v. 3amns. 27 6.

Yicater n=ioer mer. Pri. 20-250 v.
u\,l}am LE8- 0 2w Z'amp 5- 2.4
or 6 \‘. 3amns. Y61 ¢ v 21 amp
&/-. & P tach 1 -

R.I.

\' VINS TR \'\\l ORVMERS. chasms
mounting IILL and voltage [\an‘] F1i-
Al s 2 250

‘30003()0 5} m\ 63 v 1 4., tapped at
voul v 2a tup4v. 13 6.
330-0-350 75 mA. 6.2V da tapdv 6.3 v,

la. 136.

350-0- f){) W mA.dv. a4 25a. O.T.
1‘5 8. P. & . on the chove u O1MEr S
5G3-0-500 123 mA. 6. v. C.T. 4 a. ud v
CT.2a 5v. CT. 24, 276.

4v.CT.4a.4v.CT.
.. 27 6.
v, CT. S a

3 m tv. T

sa. 4v. Cl ta, 306
P. & P. on the above transfoimers -,
32 mid., 350 wky. 3o
16 v 24 850 wke 4'-
L, 200 wkg. 13
. 450 wka. 386
168 x 8 mtd,, 5D \xk\r - 4,6
145 X 16 mfd., »00 wk 2. 59
&€ x 16 m{d., 430 wkg. 9

2 x 32 mid.,

25mid., 23 wkg...

250 mid ,12v. wkg
16 mid. 50 wkg..
8 mid., 500 v wk
8 mid., 30 v. wk
S0 mid., 25 v., wke..

wire ends

110 m!d. 350 whke... .. 4'-
100+ 200 mid., 350 w K. 96
16 1 16 mfd.. 350 wig. . 33
Bx Covt. 8 mtd. 500 v. w e
#yX 11 2101 . 26
65-+ 100 mtd., 280 v. wkg. -
164 32 mtd., 250 wlkg. 8-
50 mifd., 180 wka. 3¢
65 mtd.. 220 wkg. 16
8 mld.. 150 wky. 16
60 100 mid., 280 86
a0 mid., 12 wkg. 114,
32 132 mrd., ymn., 2 (Ogp————) L
0w kg 8§ mid.. wkg., wire
19

Alniature wirc cnd~ mou]dcd 100 p(
300 pt., and 001 ca.
Tuily  ~hvawded n
nput 200 250 seconds
G638 v. 7T amp. Y vl
Eully
PRI 6.000 ohms, S13C 15 ohma, p
Fullv shrouded choke, 15 Hen. 180 mA.,
pp 2- 15-
Fudly \Inmnlml choke, 5 ten. 120 mA.,
8

.. compris-
x 2in., cad. plated 18
IF and trans, cut-outs, back-
\uppon.mv bracke waveband
wavelength station names,

vLox 4hin., drive spindle.
2 hulp holder

plate, 2
new

size of scale
dium. 2 pulley
paxolin international octal valve hold

pointer,

4 knobs. and pair o{ 465 IF's. 16 6. P. &
10

ARBOVEL butcomplete with 16 + 16 mtd.
350 wkg. and <senu-shrouded drop thro’
2"10 0-250 80 m a.. 6 v. 3 amp. Pri. 200-230,
and twin-gan~ 31 6. P. & P35 -

5in. M., feld ceil 750 ohms with Q.D.
trans. 176. P. & P.1-
Gepmanium  erystal diode, 23, post
paid.

l\'( ARGER KIE. comprising

230 250 v. and
12 v. battery

41 x 41 wrans
Will charge 6 o

metal 1ec
atllamp.196. P. & P. 26,

rithin three duys from veceipt of order.
1~ up te 10/-, 1,6 up o &1, und 2/- up to £2. All enquines und Ust, stwmped cddiessed enreiope.

RADIO AND TELEVISION COMPONENTS

23, HIGH STREET, ACTON, W.3.

PLERSONAL PORT. \|¥l,l4( \l»!\
cream-coloured plastic y
Complete 4-valve chass
knobs, Takes nmua\‘.mc
baticries, 10-. P. & b

Jin. ML SPEAKER fo fit above, 10.-.
Mimature Uutput tra
ture wave-change switch, 2 -0 ]
1-pole 4-wav used as Volume
2-. 4 BTG valveholders. 2 4.
twin gang fin. dia.. {in. long
medium and long-wave T.R.F. c0ils
long x {in. wide : complete with 4- \d!\e
all-dry mains and battery cireunit. 9 6.
Condenser Kit, romprising 11 minature
condensers, 3.6. Re\stca) 6Ku comprising

S0 \

87‘(1 l' N

X 25 mfd.,

above 10.-

1 Valves to <
ca. Doint 10 Poing Wiring Diagram 1 -

View of Jerssis s it wouldd Took iwehen assem-
bled with calves mserted.

Extension speaker eabinet, in contrast-

me walnut veneers size 15 x 10lin. Wil
take € or 8in. speaker, 17 6. P. & P. 2,-
Volume Controls, Long spmd]o less
switeh, 50 K, 500 K. 1 wmeg., 26 cach.
P. & P. 3d. each,
Volmme (1>l|||o|~ Long <pindle and
switeh, §, 1 1 and 2 meg., 4 - each ; 100
K. and 50 ]\ 36 each. }and 1l mez. long
ndle. (louble pole switch. miniature,
- P.&P .cach

s\ms 1 9
Wi

3-pole -
Valhveliolders, Paxoline octal. 4d. Moul-
ded octal, 7d. EF50. 7, Moulded E7G

7d. Loctal amphenol.
Mazda Amph., T4,

BYA amphenol, 7.
can, 1 6. Duodecal paxolin, 9d.

Trim -0 pf.. Bd. 10-100
10-450 pi.. 1Qd.

. Loctal pax.,
Mazda pax.,

41!

10-250,

Twin-gang

5 -
,s\lédg(-l 00037 dust cover and trimmer s,

.0005 Ivlmlw Condenseps,
With tnimmers, 7 6.

PoML. SPEARKERS with  less
Lrails, 1rans.

13 ¢

1R 6 126

. 166 126

. 186 15-
10in. 196

Post and p"u king on each of the abuve,
16 extra.

Trvox l.\ll 12 m.
coll, 45 -, L& 36
Urystal pich-up with Sapphire Trailer
Needbe, with volume control.
and P.1-.

Where post

1‘.M. 3 ohm sprech

wnd packing charge s

«pposite
Granada Cinemay

Saturdays 9-6 p.m. Wednesdays 9-1 p m. Other days 9-4.30 p.m.
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Apology

Partridge Transformers

LIMITED
It is deeply regretted by Messrs. D.
Cohen  that their advertisement iIn

PRACTICAL WIRELESS, Issues February and

March, rcterred to transformers and
chokes as being of ** Partridge” manu-
facture Messrs. D. Cohen wish to

emphasisc that this statement was incorrect
and the transformers and chokes mentioned
were nof of Partridge manulacture.

Messrs. D. Cohen now learn that it is
the potlicy of Partridge Transformers Lid.
that components of their manulacture
are sold only by recognised dealers at
the published list prices.

Messrs. D. Cohen wish to apologise to
Partridge  Translformers Ltd.  for any
inconvenience caused by this misrepre-
sentation and, as stated above, hereby
revoke any reference made to
“ PARTRIDGE 7 in the aforementioned
advertisements.

PRACTICAL WIRELESS

|
|
|

257

for 20 years

and more, there has been and still

only one

CLrmsTiong

THE F.C. 38
RADIOGRAM CHASS!S

An 8-valve superheterodvne
chassis, giving 8 watts push-
pull output with nesgative
teedback and

range : 14-50 metres.
metres and 1,000-2.000 metres.

£23.13.0 inchnding
[P} &% Maoney bath guaraniee cn
cyvery chassis supplied.)

MAKE SURE YOU HAVE AN
‘ ARMSTRONG " THERE IS NO SUBSTITUTE

Manufacturers of
the HIGHEST QUALITY rudio chassis, amplifiers and radiogram

ARNSTRONG /055 €O, LTI,
WARLTERS ROAD. HOLLOWAY, LONDON. N.7.
Telephone : NORth 32134

Price only

WW

g
i

BARGAINS
iIN RADIO VALVES

EFS0 4- SPé61 26 SP4l 2/6
EASD 2 -

) 2 - | EB3} 2-1 vuiil 3.1 vuiag 3=
EBC33 76 EF39 7 - EF3 46 EI8 %=
EF5 5 - | EF9l 86 | FL 32 7 - | EK32 76
cve 2!6 | VRIS 2'6 3 - CV63 3 -
FW4'500 86 524 86 8'6 | 5U4AG 86

39 86 | 2X2 - 7- 6V8 86
6Q7 8 6 | 6K7 6 - 6 - | 8J5G 5 -
818 10 - | 65H7 8 - 76 | BSNT 10 -
CVi 46 RCH2 5 - 76 ECC3L 76
G191 76 | 6BWE 8 - 8 - AT 8-
IR T - ITH 7 - 7 - 185 T
354 76 | Pen220 3 - 786 951 3-
955 5 - Ti1l 6 - 2/6 Cvies 5 -
CONDENSERS.—Elect, B.E.C.. W.E. 450 v. wkg. 8 mid.
26: 2mlfd.36: 8+8mfd..39; 16 14 mid., 46
DUBILIER.—500 v. 16 mfd., 39 : 32 mld. 5 - 32 mid.
32 mid., 6’ 6 2 mld 2 v. 8- A0 nud. 50 v., 8.-. T.C.C.

s pF 1 pF., .15 pI".. 25 pF.. § - dozen.

KANOUS.—6d. and 1 - each. P’ve piug and socket, 1 - pair.

POTENTIOMETERNSN. ALl valves to 2 Meg., 2,6 eah
1 Meg. 100 K., 2 Meg. W Switch. 4 6 each

CO-ANTAL CABLEL—30 2 lin. dia., 8d. per yd.

VINER’S (Middlesbrough)

Radio Electrical
26, EANT LK IHTDDLESBROUGH
Telephone @ M1 3418

O o T N

. Multicore for trouble-free, waste-
| free soidering. Ersin Multicore, the |
i\ only solder containing three cores

rThe solder for all

HOME TELEVISION

CONSTRUCTOR SETS
\_

e %

\",

ERSlN
l 4/%211&’33’7 "« " 2y

V
o o
FJ] Lqr R 2

Designers of television constructor
sets know that the efliciency of
their equipment depends on the
solder used by the constructor—
that's why they recommend Ersin

of extra-active, non-corrosive Ersin
Flux, is obtainable trom all leading
radio shops. Ask for Cat. Ref.
C.160i8, 18 S.W.G. 60 40 High
Tin Television and Radio Alloy.
The siz2 1 Carton contains 535 reet
of solder, costs 3/-.

Ersin Multicore Solder

In case of difficilty in obeaining supplies, please write 1o :
MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS
AVE. HEMEL HEMPSTEAD, HERTS. ® Boxmoor 3636 (3 lines).
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BRITISH MADE

~ BRIMA

VALVES

Brimar's long experience in the manufacture of special
quality TRUSTWORTHY valves is now being reflected
throughout the entire Brimar range.

improved production methods, new and better
assembly jigs. tighter control on the composition
of materials, and the closer supervision of vital pro-
cesses have resulted in valves with more uniform
characteristics, greater mechanical strength and 2
higher standard of reliability as shown in the 12AT7.

Use the BRIMAR I2AT7 _with improved performance
Hilig} —at NO EXTRA COST

BRIMARIZE !

Srandard Telephornes and Cables Limired FOOTSCRAY, KENT.

More Reliable
than EVER'!

The 12AT7 is a very reliable frequency

changer and is widely used in modern TV
receivers, VHF and UHF communications
equipment. It is alsc frequently employad

in industrial equipment, computors, navi-

gational aids and test equipment.

now is the time to

BRIMAR ' MULLARD, ”g's‘,?g:"i RO
¢ BI5S2 & B

12A77 ECC3I | “B309 } 12AT7

FOOtscray 3333
By

| have a little brothei

they call him ** BIEE.?®> He’s a fine little fellow, just like me!
We are both nice to look at—befitting any set

enhancing those we have already met!

./ You caN

= OBTAIN US
}J/ NOW FROM
N, YOUR LOCAL

7 (( . COMPONENT

N
h%\*f:\"") %/  STOCKIST
Wy ) w://// g

B T

The complete range of control knobs you've been
waiting for ! 16 special GOLD FILLED inscriptions
that will meet the demand of every radio, T/V, tape
recorder or amplifier enthusiast—beautifully made and
designed to enhance the appearance of every commer-
cial or amateur constructed set.
Sizes: Type ‘' A’ 137 dia. Type B’ 1}”dia. Both
types are 3" deep.

Tif in difficulty please write to:

AN ENGRAVING FOR EVERY PURPOSE—

RADIO : *' Volume,” ‘“*Tuning.'' '‘ Wavechange,"' ' On-OH,"”
““$.M.L.-Gram.,”” ** Radio-Gram.," ‘' Tone,” '' Vol./On-OH."
TELEVISION : * Focus.” ** Contrast,'’ '* Brilliance,”” '* Bright-
ness,”’ ‘' Brilliance/On-Of.""

AMPLIFIER : ‘‘Bass,”” ‘' Treble '’ (plus any of above).
TAPE RECORDER : ‘' Record-Play "' (plus any of above).
AVAILABLE IN WALNUT OR [VORY.

PRICES : Type ‘* A" 1/6 each; Type ' B, 1/2 each.
Plain knobs can also be supbplied at |- and F0d., respectively.

Keen quotations to manufacturers.

Uncles, Bliss & Co., Ltd., 139" Cherry Orchard Road" East Croydon " Surrey crovoanssisso
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adapiability. Size only
polystyrene formers.

note these S star features.

circuits, including :

“WIRELESS WORLD *
No Compromise T.R.F. Tuner.
Midget Mains Recziver. Sensitive 2-Valve
Receiver : Television Converter, etc.

MATCHED COMPONENTS |
Various types of OSMOR Dials, I
Chassis, |.F.s, Speakers, Trans-
formers, etc., to match our coils
I and coitpacks are all lisced.
[}

You get more out than you put in when you fit one of these really
powerful units in compact form. OSMOR ** Q ' Ranze Coilpacks provide ~
quality and performance right out of proportion to their midget size and =
modest cost. They have everything that only the highest degree of long
practised technical skill can ensure—extra selectivity, super sensilivity_}’\_'_\/

Built-in  trimmers. Tropicalised. Prealigned, Q3 /I’
receiver-tested and guaranteed. Only 5 connections to make. All types for Mains and / - \/l
Battery superhets and T.R.F. receivers. |deal for the reliable construction of new sets, /
also for conversion of the 21 Receiver. TRi 196, Type i8. War-time
Utility and others. Send to-day for particulars !

SEPARATE 00"- :o;tlllarr:«r;ﬁeebands and purposes.

Fully descriptive leaflet and connection data available. Just

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

We keep stocks of many radio components for use in published

“PRACTICAL WIRELESS
Coronet ““ FOUR."" Beginners' Superhet. Modern High Power
Amplifier 2 : Artacne Case Portable ; RI155 Converter ; A.C.
Band-pass 3 ; Modern I-Valver ; 3-Speed Autogram, etc., ecc.

v /)\/
!

THE
Tay Far
ackPOT

137 x 31" x 21", with variable ron-dust cores and %

is available for all

proof containers.

Dear Reader, we can't mantion all our products here, but shall be
glod to recewve your enquiries for Chassis, Tuning Condensers,
Switches, Volume Controls, and all other Radio Components,
If it's top quality components and a speedy. courteous service you
are looking for—:ry Osmor. We really shall da our best for you.

Send 5d. (stamps) for fully

. descriptive literature including

Trade Enquiries Invited the really efficient S-valve
¢ Superhet Circuit and practical

Drawings. 6 valve ditto, 3 valve (plus rectifier) T.R.F.
circuit, Battery portable superhet circuit, Coils and
Coilpack leaftets. Chassis Cutter leaflet, and full

radio and component lists, etc., etc

radio producis ld.

(Dept. P47) 418, Brighton Rd., South Croydon, Surrey. ‘phone CRO 51489

RECEIVER 8.A.
Channel checking Unit working nn  49-
1% metres. Contaifis 5 VRO (RF50). 1 $K8.
1 VRGOS (FRC33), 1 VRA3Z (KF ¥ Valves.
Thermal switch breaking at £5 degrees I..
etc.. ete., in metal case 8)in. x 7iné X
AsK for
1 HATTAL 29/6

POWER UNIT TYPK 266.
A ¢

in Frandg .
inpur A v, 15K c.p.s. A.C. Outputs H.T.
120 v. D.C. bias3and 2 v, LT, 2v. Smoothed
and stabilized. Complete with 5UAG valve
VSI10 stabilizer. 12 v. la metal recti £
etc.. ete.. in attractive metal case with
handies Dim. : llin. x “:m.hx 7§én. .
Ask far Eac arriage
3 it] 22/6 Paid

GEASS DOMY INSUI:«'\'!OI{

With Threaded Terminal3P'ép~and Metal
lead-through Rod.- Domé” dim : 2fin. x

=]

er,

L1tin. high, lead-through *projects 6lin.
Overall length 97in. ! -
Ask_for 2/_ Each Post
1% 1151 3(1:“9.\:('&

CERAMIC ARRTAL SPRE \Dhn
Individually boxed. Length overall ‘1lin,,
hetween centres 9iin.

Ask.for 1/_ Per Post
P/LITIR pair 3d. exira

-
Ex-R.AF, V.ULF. CONTROL. PANEL
TYPE 3\.¢ el

.
Input 24 volts. D C. Intercom. Control®
contains 3 inductiou coils type 21A, 3 Retar-«
datlon coils tyoe LS 5 orelays, type 26A4
tuning hand generator, tvpe 25 twin bell
set, plus plugger key switches, Key switches,
panel indicator lamps, ete. ete., Panel
finished rrey wlth handles.  Unit dim. :
l[inn X 1lin. X Sin.

s

STILL AVAILABLE

* AS PREVIOUSLY ADVERTISED

R1155 RECEIVER VNIF
Reconditionad and tested. used, 2ood con-
xl!til(on. In transit case.
: AsK for Fach ‘arriag:
s £8.19.6 Fach - Carciaes
Alzo R1155 as above. but Lanse stored.

i £5.19.6 T e

COUHAIN A
3 \ToRrs,

sing 3 links, 2lin. long. 1{in. wide,

ink. “Total lenzth Tiin. A.M. ref.

5.

TAL

Cureuitanddata @ 3.

od. rer Post T11548 TRRANSMITTER UNIT
° pair od. extra o [ in Transit Case,
AsK (or Each Carriage
B RSA 39/6 T extra

ARRIAL SYSTEM TYPR g2,
U.HL.F. Antenna on streamlined moulding RECEIV
with VRY2 \EA50) untuned detec Lor stage. o
(z)‘zvglgll dim. : 13in. x t}1n. X 2{in. Anteana Part of TRI1
22.5 cm. i .

Circuit 23,
UNIT TYPE 25
(. 10P 1L.
Ranze 4.3-6.7 mess,

Ask for Each Post LS e 35/- Each o
P H496 3/6 . extra | 1 HZ RMgr= 5/ . o, T
Circuit 1'3 each. WE18 RECEI CHASSIS,
. = R with valve! .
WIRELESS REMOTECONTROL UNIY b | A5 25/ EFacn o
ZA 2101, w%o:}féx) box Tin, Circuit and Data 2 3. :
i hinge: SGOBERNING | yWg8  NMTR RECEIVER  CHIASSTS
dougié‘?(cxc))i(lmtr\?m 1make, 20 ohms | partly ~tripped by the M.0.S.

o oil type 1750 ohws coil | Ask for Fach  Carringe
makes. 200 ohms;¥coil breaks, plus QMB P 1349 33/6 - Paid
swi(tcfh and 8 brasgiterminals, o Circuit 4 8§ atd
P HB08 7/11 \Each P RFCEIVER ClLASSIS

Pad =
Ranze 150-200 mc s. Less valves.
SSOR UNTT 5C, 870, o 21/- Faem ot

SUPPRE
Contains chokes an2 1 Tybular Con-
L,densers,, 0.1.00id, 2250 v., D.C., carryvinz &

mps. %2 set3 on®ach lead), each choke and

28 WATT OV TI'UT TRANSFORMLR
Pacmeko type AF30°1 [A. Mfeg. surplus.

Ask for Each ot
ondenser separately screened in compart- 2 1 o8
ments of Aluminium*Alloy Box 4tin. x 4in. [P BEES 9/6 vaid
X 2ir., 4 hole fixing. > PLEASE NOTFE Carriage and Postal charses
Ask for 2/6 Each Post refer to the U.K. only. Overseas freixht,
P H907 l/- extra | ete., extra.

T
Order direct from . —

CLYDESDALE 55 450885 et

Phone : South 2706/9 Branches in Scotland, England and Northern Ireland

P/E;iqr - 21/' Fan G

www.americanradiohistorv.com


www.americanradiohistory.com

2

PRACTICAL WIRELESS

wn
LN

May, 19

[S.R.S.

BUILD A “SUPERIOR” T.R.F. RECEIVER

A POWERFUL 4 VALVE MIDGET

% Attractive New Cabinet.
% Figured Walnut Veneered.

% Size Approx. 10}” High, 10~
Wide, 5° Deep.
% Approx. Building Cost £7.10.0.

This is a Long-Medium Wave Receiver ~uitable for A.C. Mains 200 250 volts. Valve line up:
2. 6SG7. 6V6GT. 6X5GT. The Cabinet is of very attractive de<:sn and finished in light Walnur.
w}.th the sides and Dial =urraundsin Peach. Cnly brand new components are usad Lhray.?.r:QuL
the construction of this receiver, thus assuring a high degree of performance and reliariiity
All components required are available frem stock.

Send for S.R. CONSTRUCTION ROOKLE"
component parts required to construct this superb receiver. Price 2 -. post free.

THE SUPERIOR CARINET ASSEMBILY.
Metal Work. Dial parts. Knobs. Switches. ete..
who wishes to design his own circuit. Price, 45 -. plus 2 6 post and packing.

" giving easv to follow instructions. priee~ and

This contains Cahinet and Back. all Cha-sis
and is available separately for the Conctructor

BATTERY CHARGER COMPONENTS.

RK. LT,
A new’y manufactured range. fully guarantced Jor |

RECTIFIERS,

12 montns.

Sowl2v. 1lamp F.W. bridge type. at 7 6
6or 12v. 2amp. F.W. bridge Lvpe. at 11/3
Sor12v. 3amp. F.W. bridge tvpe, at 12'6
Gori2v. 4amp. F.W. bridee type. at 15 0
gori2y. Gamp. F.W. bridge type. at 23'6
Cori2vy.10amp. F.W. uridge tvpe. at 37 6

CILARGER TRANSFORMERS
High-grade. Wax-dippad. 220:240 v. input. 6 12
al 2 amp. outout. Price 11%9 each. Also612v.
4 amp. Pr.ce 17,6 each

SUPERIOR RADIO SUPPLIES,

|
CITARG

{ for L.T. Leads

| the above rectifiers and
' formers. Price 9 - each
Please add postage nndcr £1. C.0.D.
or Cash with order.

extra.

iR CASE

J Size: 6" High. 5 Wide and 47 Deep,
| made from 20 Swg. Metal and spray
finished in Black or Grev. Sides and !
Top louvred for ventilation. Front
undrilled except for two outlet holes

Ideal for use with

1

3-4 WATY AMPLIFIER
Suitable for A.C. Mains 210 230230 v. Valie
line up F‘F‘)l 6K6GT. 574. Chassis, size:
9" Long x 5" Deep. Overall height 6. Two
controls, Volume On, Of. and Tone. High

} quality fully shrouded mains transformer
fitted. Also screened P.U. Lead and OV
|| Transformer. AN components used are
Brand-New. and are covered by the ncr.nal
} guarantee. This unit is ideal for use.in
constructing a low priced Record- Playﬂ‘
Price £7 10/-, plus 2 6 post and packing.

31, HII.LS]DE, STONEBRIDGE, N.W.10
Phone : Elgar 3644.

trans-

C.0.D. rharge

FREE To AMBITIOUS

, This 144-page Book I

‘ENGINEERING
OPPORTUNITIES’

is a highly informative
guide to the best-paid
Engincering posts. It
tells you how you can
quxcLIy prepare at home

ASS—NO
FEE " terms for a
recognised engineering
qualification,outlines the
widest range of modern
Home-Study Courses in
all branches ot Engineer-
ing and explains the
benefits of our Emp!
ment Dept.  If you're
carning less than £15 a
week you cannot afford
to miss reading this
unique book. Send for
your copy to-day—
IFREE.
“-=-FREE COUPON -~~~ H
Piease send me your FREE l44-pa:e"

"' ENGINEERING OPPORTUNITIES ™

INAME ..
»ADDRESS

'Subject or Exam.
tthat interests me
. + British Institute of Enginecring Technology ,
* 4098, GCollege House, 29-31, Wright’s Lane,»
Kensmgton w 8.

e - @ e ... eleeate -

Bepmecmann

ENGINEERS!

Have you sent for your copy ?

WHICH IS
YOUR PET
SUBIJECT?

I'echanical Eng.
Electrical Eno
Civil Engmeenna
Readio Engmeenna
Automobile Eng.
Aeronautical Eng.
Production Eng.
Ruilding, Plastics,
Draughtsmonship
Television, etc.

AM. Bnt 1RE.
CITY & GUILDS
GEN. CERT

OF EDUCATION [
etc., etc.

BIET

This Honth’s

GZAK Bargains

TEST PRODS with red and black leads. 2/ pair. P. & P. éd.
TEST METER. 7 ranges as follows : 1.5 v. 3 v. 150 v. 6 ma.,
60 ma., 5,000 ohms, 25,000 ohms. 2}in. Dia. scale M.C. meter.
Romry selector switch, Black bakelite case, 6 x 4} x 4}, fitted
with removable lid, also provision for internal batts, ranges
can be easily extended. Bargain Price, 38/- plus 1/6 post.
MULTI-METER BASIC UNIT.—400 Microamp. F.S.D..
s¢aled 8 ranges A.C./D.C. volts, H! 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. Wich voltage tapping plate 200/250 volts, 3-hole fixing.
Our price 12/6 ea. or 21/~ pair. Post and pkg. on either, 1/6.
SPECIAL TRANSFORMER OFFER.—Pri. [15, 210, 240 v.
Secs. 260/260 v. 100 ma., 6.3 v. 3 A.and 6.3 v. | A, for 6 x 5
rectifier. Universal mounting. Few only. 17/6 ea., post free.
CRYSTAL HAND MICROPHONES. High quality,
very sensitive. Chrome finish, complete with screened lead
and standard jack plug. Our price only 25/- ea. Few only.
Special Valve Offer. Kit of 4 midget valves 1.4 v., | each
1S5, IRS, IT4 and 154, 30/-, or 8/é ea. separately. 807's, 18-
ea. or 2 for 17/6. Maost of the 1.4 v. B7G range available at 9/8 ea.
HEADPHONES. Low resistance type CLR No. 3, .%/6,
DLR No. 2 13/6, High resistance CHR Mark 2, 17/6, and the
most sensitive of 2ll DHR No. 5B 18/6 per pair. P. & P, /- pair.
METERS. 0-5 ma. 2in. square, 10/«. 0.-50 ma., 7/6. 0-10 A,
D.C., 7/6. ©-} ma., 20/-. 0-350 ma. thermo, 7/6. Q-4A, 5/-.
Germanium Diodes, BT.H,, 2/- ; G.E.C,, 2/6 ea. Deaf-Aid
Crystal mike units, 12/é ea.

V.H.F. FANS. Air space Co-axial Cable, 150 ohm, good tc
600 Mc/s ; normal price, 3/11 per foot. OQuwr Price, 20 yard
coil, £ 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 collers : Mail Orders :
110 Dale End, 102, Holloway Head,
Birmingham 4 (CEN 1635) Birmingham | (MID 3254)

G2AK
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€%, Constructors everywhere are amazed /

A Design of a Complete 12in, SUPERHET T.v. RECEIVER
( "HOREDS SO ¥ #oamo < ‘; ’ PERFECT FRINGE AREA RECEPTION
(3 AT HALF
\j DIAGRAMS MA p RECEPTION
SMZ"Z:;/ TRUCTION EASY 3’ e MIMERCIAL COST

AT THE EXCELLENCE OF

™E ¢¢ TELE-VIEWER”

5 CHANNEL TELEVISOR

v

| P
!
|
i

?

Here are some features which combine to make this such a fine receiver :
@ The Superhet circuit easily tuned to any of the five channels. i.e.,
LONDON, SUTTON COLDFIELD, HOLME MOSS, WENVOE and
KIPK-O-SHOTTS. (The extreme ease of tuning is accompllshed by the

provision of pre.aligned | F.T.s.)

A tifelike, almost stereoscopic, picture quality made possible by the

following factors :
(a) Excellent band width of I.F. circuits.
amplifier.

(d) High EH.T. voltage (approx. 10 kV.)

The picture brilliance is also much above the average and enables

(b) A really efficient video
(¢} C.R.T. Grid modulated from low impedance source.

This com-
i plete TELEVISOR,
1 including all Valves, can be

(plus c::(“;f’ocr.;nrlz £28-] 5'4
£12/19/6

We can supply A New I2in. C.R.T.

comfortable viewing WI[h normal room lighting or daylight. at che specially reduced price of Carr. & ins. 15/~
FIRM picture ** HOLD '’ circuits (Frame-Line) ensure a steady picture, extra.

free from bounr- or flicker even under the mosct adverse conditions

met with in ‘' fringe ' areas and excellent '*interlace ™ ensures the | Complete set of ASSEMBLY INSTRUCTIONS is now
absence of ' liney effect.’ available. price 5/ The instructions include realiy

Negative feedback is used in the audio fraquency circuits which

provide 2/3 watts of High Quality Sound.
Entire recewer buitt on two chassis units,
6tin. x 3

Rigid C. : T mounting enables entire receiver to be safely handled

with tube in position.

All pre-set controls are mounted on side of chassis enabling all

adjustments to be carried out whilst facing the C.R. Tube.

each measurmg 14%in. x

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

STERN RADIO L7p.

As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided for 109 & 115, FLEET STREET, E.C.4.
each stage) thus enabling hire purchase interest rates to be avoided. Tel. : CENTRAL 5812-3-4
0 0mmumegoop ® 0= mumggo L4
. Jete: GRA 6677
OrA] - _
WE PAY TOP PRICES | — oo e <sel T
° R . GUARANTEE con
® AMLERICAN SURPLUS ELECTRONIC EQUIPML? [ 621 ROMFORD RD. LONDON, E.I2.
° Ary Quanltity or Condition 3 TIVEES
~ rmy o e N
1 LOOK AT THESE EXAMPLES O £5 19in.. £3 9in. Most makeb. B B.M.I Picture shovn to
E For cauimment in good condition o callers. Not Fx W.D. Carriage and [nsurance 156 extra.
AMPLIFIERS
F] ""“‘““; RS E‘;‘f{“ complete ° 57 8 A.C. or A.C./D.C. 3 valve, ideal for pick-ups or microphone.
D I “ & 4 watts output., Post 2/6.
2 '['S 9 77/8 4 vatve and rec.  Push-pull t¥pe. Approx. 7 watts putput.
s S AMeter, TSTH v A.C. or AC, D.C. Post 2/6.
Aetor, Bg,‘,l‘ 0 9'6. Brand new (ex W.D.) unused. Contains ET36, 2 trans-
L4 LED BPE(-H;;{ L formers, 400 ohm relav. volume control, various condensers,
Yeceiver,  R9% ARNG . Y resisto: etc. Case measures 5in. x bin. Post 1:6. FREE
rrol Ko, 59270 O e wins .
Whstrow, 7234 B SPOTLIGIITS, 8 9 Butier's new but Ex W.D. L
. ‘e pav similar remarkable prices” far [ 7 i dia. 6:in. deep. Post 173. (Pre-focus m‘ =
e Reccivers.—RULAPRS 15 ARNT.  ARSD, m;.‘, APNY, g) can be adapted lor 6 or 12 v. bulbs.
BCLO33 R15 APN3, R19 TRCI, m,cn N2, BC 1 \HH-II IS, 19 Fitted with intra-red
L ] Imxulnullou~CPp"’ ™! A L AR 3 1)1. 1 %)las:gdbul easily changed for clear or red.
Transceiver~.—ARCL, ARCH, 'CH. BCl0, 1T (e1:19 .
(] PN2. : P CRYSTALS, GERMANIUM, 19 With 3
g mdicators.—IDIT APNI DR CP LCUSL, BCLS, FREE civcuits Brand new by B.T.H. Long wire
1-81A 1 L] ends. Po<t § Also crystal set coils at 1,-,
'} Test Sets, —~Any unit with presy and 11919, BC628 ° drawmg* FRE Make a set for the chlldxen
1-203. TANS . Car Radio trans.. 59, 6
® Modulator.. -V‘C‘F‘)l BCIH’ CM3. ()y l2v icrophone trans.. 2 9.” Iy
° —BC W.D. new condition. In fully shielded rase.
‘it . RAGS. RAG2, RAAE. RAAD, Post 9d. Pick-up trans.. ?’9. New. Ex W.D._
» MG149, PGS, I' 1 ® unused. LKL L F s shielded. Post | -
l::;:;:l(h'll‘ e TR il - b UN 12'6 EX No. 19 set. 7.A. No. 5108.
A"“_";l |"(‘ iR —BC"ZH e New. 12v.in. two H T. outpub at 27v. and 500v. Carriage 2'6,
00 A PO et e T b4 ROTARY ¢ ONVERTOR. 12'6 l‘()\&E‘I‘ unit tvpe 520. In 24v.,
Mo ting.. TZ3T, I71247A.
~ And aimost every American made it ven  dr | b I, 060 6F I A% GRS U
° Y i) c, Wil GHe not BURGLAR ALARMS. Brand new self-contained unit.
IFRET0 @S MR, ARTdEr o . 1 made by ""ruvox. Consists of bell and trip device mounted in
A4 4 us nnigdiately, tranafor  harge, s metal cover. Works off 1% volt battery. SPECIAL OFFER
. Deal with the drm that has been established for twenty- 5'9, Post ;3.
tive years and whioh 1~l l)'\,li“:\r Utli' largest huver of Ham ¢ METERS. New and hoxed, Moving coll movement giv: ng
[} quipmen ° Bull and half scale de‘ﬂs‘rngk}‘qtmlgox‘mlm(l)Ca[mplso 92m scale in
‘p in. sgulre mounting I3 PRICE . Post L/G.
. . ALTrn. \YI RADIO CO. ° TREE RIS
P JERY JRSE CMANCHESTIR, 4 RECTIFIERS
O Telephone ! Cente il 7334586, 3'8 Brand new. selenium. Approx. rating 180v., 10 m'A. Post 6d.
8/9 T.V. tvpe. 300v..250 m'A. Salvagme. guaranteed. Post 1/3.
L ] ® 00 mmwmoOoo PP mmm®OO Send stamp for 1954 (J'uloa‘ue
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“Pick—ups and cartri(]ges incorporating

the ‘*@Lﬂiﬂ%ﬁ% development will track

with ease all present day records

— and those of the toreseeable

future too®®

{ ACOS Hi-g HEADS FOR
. THE FAMOUS GP 20  /;

HGP 32 $TD

CHARACTERISTICS

HGP 39-1STD BOTH HEADS OR
Output 1 volt on standard Response tlat from 40 /s to

records. Incorporates easily 13 Kefs withan overall response

changeable 0.0025"sapphire stylus. from 20 ¢fs to 17 K¢/s. Tracking

HGP 39.1LP weight 8 gramimes.

Output } volt on microgroove PRICE HGP 29 LP
records. Incorporates casily STANDARD OR LP HEAD ONLY

changeableo.oot”sapph'res ylas. £1-12-0 (Plus 103 P.T.)

G.P. 20 Hi-g COMPLETE PICK-UP WITH
EITHER HEAD £2° 120 (Plus 16/8 P.T.)

ACQS derices are protected in patints, patent

=12 alwa 1ys we /] aheaa appincations. and regiviered desgus m Great

Britasm and abroad.

COSMOCORD LIMITED - ENFIELD - MIDDLESEX
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By THE EDITOR

Purchase Tax

HE Treasury has benefited by £238,000,000
T extracted in purchase tax on radio
receivers, radio gramophones and tele-
vision receivers during the year which ended on
March 3ist. Purchase tax pwid in the two
previous years was  £24.000,000 (1952/3) and
£21,000,000 (1951/2). These ligures reflect the
rise in the sile of radio and TV sets. The former
rose by 20 per cent. during the yeur to reach the
grand total of 951,000 and TV by 44 per cent. to
reach the record figure ol 1.129,000. Export
sales, however, fell by 26 per cent. and 16 per
cent. respectively, although radio exports as a
whole rose about 5 per cent. Thus radio and
television sales show no real diminution, apart
from seasonal variations. They are still the
cheapest Torm of entertainment and. although it
may be felt by somie that purchase tax is another
form of entertainment tax, it must be remembered
that it is a non-recurring charge and, spread over
say 5 years, it is still much less per pound than
the tax which would be paid on c¢cinema uand
theatre tickets.

Although the TV licence is being raised to
£3 it will still be the cheapest torm ol visual
entertainment in this country, and., with the
exception of countries where there are only
sponsored services. British television is probably
the cheapest entertainment in the world.

The chiel’ object of raising the licence is to
improve the service and, therefore, it will tend
to increase rather than decrease
receivers. The commercial TV Bill makes it
clear that the independent TV authority must
radiate programmes predominantly British in
tone and styvle, ol high quality and well-balanced
in subject matter.

THE RADIO SHOW
HE muain feature at this year’s Radio Show,
which takes place from Aug. 25th to Sept. 4th.
will again be electronics, with the purpose of
demonstrating some ol its many applications
outside the field of domestic radio and television.
They will be grouped under such descriptions as
“Electronics in industry,” = Electronics in medi-
cine,” etc. The exhibits will be of special
displays made up for the occasion to demon-
strate a principle and not any particular piece of
production equipment : equipment of unusual
interest taken from the production line, from

the sule of

service or from development, and ready-made
displays which have already been exhibited
elsewhere.  This journal will, of course, bz
represented there as in former years.

THE CABINET MAKER

NE ol the smallest trade associations is the
British Radio Cabinet Manufacturers’ Asso-
ciation. The cabinet which houses the set proper
is seldom given a thought, but a great deal of
design work is involved in its production.
The external appearance ol the cabinet has a
great deal to do with sales. No matter how
efficient the receiver itself’ may be it is often the
external appearance of the magic box which
influences its sale.  The manufacturer must
produce a variety of styles to match in with
furnishing schemes, and he must co-operate
with the set designer on matters of the position
ol the speaker grille, height of auto-record
changer, location of knobs and dissipation of
heat. The association has been in existence for
33 years, and in that timz it has brought about
radical changes in cabinet design. One has only
to compare present cabinet styles and finishes
with those of, say, 20 years ago to mark the
change.

“THE PRACTICAL MOTORIST AND
MOTOR CYCLIST”

S announced last month, our new monthly
The Practical Motorist and Mortor Cvelist
is now on sale. Published at Is. on the 8th of
each month, i1ts contents are entirely devoted to
the upkeep, overhaul, maintenance and repair
of all types of motor vehicles—motor cars,
motor cycles, and motorised bicycles, irrespective
of the year of manufacture. [ts policy in a word
is Service ' Service to its readers and the vehicles
they run. As with all our companion practical
journals there is a free reader service. Readers
of the first two issues have the opportunity ol
cntering competitions, euch of which carries
£250 as first prize.  There is no entrance fee.
The newcomer to our practical group covers
entirely new ground in automobile journalism,
and fills & need in these days when the high cost
of repairs makes it more than ever necessary for
the owner-driver to carry out his own repairs.
fndecd, it is a fascinating hobby.—F. J. C.
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Broadcast Receiving Licences
THE following statement shows
the approximate number of
<ound receiving  licences issued
during the year ended January,
1954. The grand total of sound

and  television  licences  was
13,315,969.

Region Number
London Postal 1,637,592
Home Counties 1,440,448
Midland 1,256,676
North Eastern 1,636,248
North Western 1,276,775
South Western 1,008,953
Wales and Border 634,840

Total England and Wales 8,891,532

Scotland 1,101,926
Northern Ireland 216,867
Grand Total ... . 10,210,325

New V.H.F. Transmitters

~IN connection with their plans

for the introduction of V.H.F.
sound broadcasting in this country
the BBC have placed an important
order with Standard Telephones
and Cables Limited for their
latest type of frequency modulated
V.H.F. broadcasting transmitters.
The order calls for 12 10 kW

PRACTICAL WIRELESS

May, 1954

transmitters, type C.F.4, and 12
I kW transmitters, type C.F.2.

The transmitters embody all
the latest principles and practices
of modern design. An important
feature is an entirely new approach
to the system of transmitter control
ensuring the high standard of
reliability essential to unattended
remote-controlled operation. At
each station twin transmitters will
be used for each programme so
that either transmitter can be
switched off without interrupting
the service.

Booking by Radio
PYE LIMITED of Cambridge
are to supply radio for the
first radio-equipped mobile ticket
office in the world. This new idea
will enable people going to football
matches, race meetings or garden
parties to book their theatre seats
on the spot without going to the
trouble of visiting agencies or
theatres. Not only will the mobile
van provide working people on
their way to factories within the
Greater London area with a
prompt service, but it will also
make it possible for early morning
workers in Covent Garden, Smith-
field and Billingsgate to obtain

Shoppers queue 1o lake advantage of the new Keith Prowse mobile
booking office.

www.americanradiohistorv.com-
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tickets while they are actually at
work in the markets.

The van, belonging to Keith
Prowse. is to be in constant com-
munication with a Poland Street
control room which acts as a
central clearing office for the whole
of their network of ticket agencies.

Third Exhibition for Radio
Amateurs
HL‘NGARY’S amateur radio
fans will hold their third
annual exhibition in May. Special
interest is attached to this year’s
exhibition as the first experimental
television broadcasts have already
been started in Hungary.
Exhibitors, either individuals or
amateur radio clubs, can send in

their own products under five
categories — receivers,  aerials,
measuring  instruments,  micro-

phones and transmitters—and raw
materials should preferably be of
Hungarian origin to facilitate
construction.

Commercial Telephone Service
'1“HE only municipal telephone
service in this country is 1o
be found in Hull, where callers
may ask to be connected with the
city’s amusement telephone service.
For only twopence they can
hear Eddie Calvert’s recording of
*Oh Mein Papa,” advertising a
local music store, or listen to part
of the sound track of the film
showing at their favourite cinema.
Normal calls also cost no more
than twopence.

B.I.R.E.
THE following meetings will be
held during April, 1954 :—
London Section.—Wednesday,
April 21st, 6.30 p.m., at the London
School of Hygiene and Tropical
Medicine, Keppel Street, Gower
Street. W.C.1.—" Crystal Valves
in Radio and Electronics.” B. R. A,
Bettridge (G.E.C. Ltd.).
South Wales Section.—Wednes-

day, April 7th, 6.30 p.m., at
Glamorgan  Technical College,
Treforest.—** The Manufacture of
Kadio Receiving Valves.” G. P.
Thwaites, B.Sc. (5. T. & C.
Brimar).
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Section.—Wed-
nesday, April I14th, 6 p.m., at
Neville  Hall, Westgate Road,
Newecastle-upon-Tyne.— Electro-
encephalography.” Prof. Alexander

North-Eastern

Kennedy, F.R.C.P., and J. W,
Ossclton, B.Sc. (Durham Univer-

sity—King's  College,
upon-Tyne).

West Midlands Section.—Tues-
day, April 27th, 7.15 p.m., at
Wolverhampton and Staffordshire
Technical College, Wulfruna Street.,
Wolverhampton.— Radio  Tele-
phone Equipment.” T. C. Howell.

Newcastle-

SOS and Police Messages

LAST yeat the BBC broadcast

426 SOS messages. of
those broadcast from London,
188 were successful, 82 unsuccess-
ful and the result of 48 was not
known. Of those from the Regions,
46 succeeded, 33 failed and the
result of 29 was not known.

Of 334 police messages for
witnesses  of accidents, etc., 96
-broadcast fromi London were suc-
cessful and ttl  unsuccessful ;
44 from the Regions succceded
and 83 failed.

General Sales Manager
MR C. L G. FAIRFIELD,
, MUV E.E .|
A.M‘I‘Mech.I:“, Barrister-at-1.aw,
who joined the Tclegraph Con-
struction and Maintenancz Co.
Ltd., in April last as manager of
their Overseas Division, has now
becn appomted general  saies
manager covering cables, plastics
and engineering products.

Mr. E. H. Gosling, ASM.A_.
previously home sales manager of
Telcon’s Cables Division. has been
appointed home sales manager for
these products.

Mr. A. W. Montgomery

R. A. W. MONTGOMERY,

joint  general manager of
Standard Telephonzs and C.lbIC\
Ltd., has been elected a Fellow
of the (U.S.) Institute of Radio
Engineers for his leadership in
radio and tekecommunication re-
search in England and his services
in the international liaison in these
fields.

International Training Centre
UNDER the American Mutual
Defence  Assistancc  Pro-
gramme of foreign military aid,
students from the Armed forces of
America’s allies in Europe, Asia
and South America are able to
attend  service schools primarily

intended for American servicemen
only. One such training base is
Keesler Air  Force Station,
Mississippi, where officers and
enlisted men of fifteen {riendly
nations throughout the world study
as clectronics  technicians.

At all times the foreign students
are given every consideration and
encouragement. If they encounter
difficulties, not compensated for

A group of five students, from
three  different  commries,  are
engrossed in the operation of a
cathode-ray oscillograph during
a class in electronics training
at Keesler An
Force Base,
Mississippi,

by the regular language classes.
they are given additional assistance
by qualified interpreters who can
help with both language and tech-
nical problems.

Use of Electronic Valves
ARTS | and 2 of the British
Standard Code of Practice on
the use of clectronic valves has
now becn published.

Part 1 gives gencral inlormation
and recommendations for all types
of electronic valves, whilst Part 2
sets out additional recommenda-
tions on the use of domestic
receiving valves, cathode-ray tubes
and rectifiers.

The Code was prepared by a
committee s¢t up jointly by the
Institution of Electrical Engincers
and the British Standards Institu-
tion. Copies of the Code CP, 1003
(Price 6/-) may be obtained from
the British Standards Institution,
2, Park Street, London, W.1.
Improvement in Service

Coverage
AS a further step in the plan to

make local improvements in
the coverage of the Home Service,

Home
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the BBC has installed a new low-
power transmitter at its station
at Whitehaven, Cumberland.
The new transmitter took over
the service from the. present
temporary transmitter on Sunday,

Murch 4. It has a power of 2kW.,
four times that of the existing

temporary transmitter. and it is
expected that this will extend the
area of improved reception as tur

|

as Maryport and Cockermouth
in the north and beyond Egremont
in the south. Like the present
temporary transmitter  the  new
transmitter will radiaic the Noith
of England Home Szrvice on 434
metres (092 kes)

200th ** Ray's a Laugh >’
ON March 25th, just under five
vears after it first went on the
air, " Ray's A Laugh " reached its
200th programme. The original
broadcast was on April 4th, 1949,
There have been changes in form
during that time but four of the
cast who were in that first edition
have been heard in cvery pro-
gramme since. They are Ted Ray
himself,  Kitty Bluett, Patricia
Hayes and Peter Sellers.  George
Inns, who devised the show, has
been in charge throughout.

Morphy -Richards Ltd,
AXORPHY RICHARDS. LTD.,
announce that as  from
March 25th, their new London
ottice address is 6, Conduit Street.,
London. W.I, to which all home
and cxport sules and adwertising
enquiries should be addressed
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AMPLIFIER DESIGN

2.—BASIC CONSIDERATIONS—CONTINUED

By R. Hindle

(Continued from page 233, April issue)

N order to make the
input signal operate
over the selected

parts of the character-
istic it is necessary to
apply a grid bias and
this is now determined
by reading the voltage
on the characteristic
corresponding with the mid-point of the chosen scction
of the characteristic.

All operating details can now be filled in. The valve
will operate with the H.T. supply voltage for which the
curve has been prepared and with the anode resistor
specified by the maker on the curve being used. The
grid bias has been determined as above and the
amplitude of signal was specified in the original
design stipulation.  The makers’ characteristic
graph will also give a curve of amplification factor
for the same constants and from this u is read for
the set of working voltages chosen. This figure is
now used in the formula for ‘actual gain previously
obtained, giving the voltage output signal that will
be available. Before giving a practical example,
however, there are some other considerations to
refer to.

In actual practice, of course, these valve character-
istics are never: absolutely straight and, therefore,
perfectly distortionless distortion can never be
achieved. The deviation from true amplification
is specified by quoting the percentage distortion, or

-more correctly the percentage that the amplitudes
of the harmonics introduced as a result of the
distortion bear to the amplitude of the total output
signal. Valve makers commonly quote working
constants for a distortion of 5 per cent. Often, of
course, a much lower degree of distortion is required
and in such a case the valve is worked well short of
the specified signal amplitudes permissible for the
5 per cent. distortion condition. If a reduction in
signal amplitude is not permissible the decrease in
distortion can be obtained by increasing the H.T.
voltage. Thus, the Brimar 6BS7 (triode connccted)
with an H.T. supply of 100 volts and an anode load
of 200 K2 gives a maximum peak output voltage of
26 with a stage gain of 13 this is for 5 per cent.
distortion and if 26 volts output is cssential the
distortion will have to be tolerated. However, if
the H.T. supply is increased to 300 the valve will

Oov

Fig. 6.—This illustration should have been given
last month in plice of Fig. 9 on the right.
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A short series of articles dealing with

theoretical considerations of amplifier design,

and containing at a later stage constructional
Jeatures of various nypes of amplifier.

give a maximum peak
output of 96 with the
samc anode load and
about the same gain
(actually quoted as 14).
Now, the valve will
accept about 3} times
as much input with only
the same distortion fac-
tor, but if the input is restricted to that required for
only 26 volts output the percentage distortion will bz
much less than with the lower H.T. There are
other methods of reducing distortion that will be
introduced later on in this series of articles.

the

o teoroan s s re se ne o8

(1
RL

(6)
Fig. 8.— Basic Triode Amplifier.

The basic amplifying circuit is given in Fig. 8(a).
A fluctuating voltage applied to the grid of the
valve causcs current through the valve to vary
in sympathy. Note that the valve is not an amplifier
in the basic sense of the word ; it is actually a con-
vertor, accepting D.C. from the H.T. supply and
converting it into an A.C. varying in sympathy’
with the varying voltage applied to the grid. The
anode current has to flow through R2 and, by Ohm’s
Law, it will produce across R2 a voltage which will
be in proportion to the current flowing through it,
and as this current is varying in sympathy with the
grid signal so must the voltage across R2 vary in a
manner similar to the input voltage. The cxtent to

250y —

200y--=t--boecpo ot bbb L

150y ———*

@]
Fig.9.—A.C. 100 v. Peak-10-Peak, with D.C. 200 v.
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which the voltage across R2 varies depends upon the
amplitude of the current fluctuations and upon the
value of R2; in practice, the unode voltage fluctua-
tions can be made considerably larger than the input
fluctuations and so amplification results.

Consider the moment when the grid input moves
more negative. Then the flow of electrons through the

/
IL Fig. 10.—Triode anode
curvent/grid — voltage
curve,
P

-4

valve is reduced and. this lower vollage causes fewer
volts to be dropped across R2, causing the anode
voltage to move (owards the H.T. voltage : in other
words the anode goes positive when (he grid goes
negative, giving eltectively a phase reversal across the
vulve. Besides the fluctuating voltage, however,
there is still the steady voltage from the H.T. supply
also present at the anode. In case any reader is won-
dering how two different voltages can be at one point
at the same tine it witl be as well to explain that an
alternating voliage is considered to move equally
on each side of zero volts, i.e., positive and negative.
I the mean voliage is not zero, however, but has sonie
value positive or negative, the waveform is looked
upon as an alternating voltage and a steady voltage
combined. Thus, in Fig. 9, the anode voltage is shown
to vary between the limits of 250 volts and 150 volts
m sine waveform and, of course, the anode has only
onc voltage at any given instance. The steady H.T.
applied to the valve is 200 volts and the waveform is
clearly the combination of this steady voltage shown
dotted in Fiz. 9. and an alternating voltage of peuk-to-
pcak amplitude 100 volts tluctuating about zero. As
only the fluctuating voltage and not the steady com-
ponent is normally required by the following valhe
or circuit (thers are some complications in pulse and
television techrigue that can conveniently be avoided
for the presenty C2 in Fig. 8. is introduced. which in
the lirst instance can be considered as being so large
in capacitance as to be negligible in impedance so
far as audio signals are concerned. Cl serves o similar
purposc in isolating the grid of the valve Irom any
steady voltage in the preceding circuit and is similarly
assumed (o be so large that it can be neglected 1o a
first approximation.  R3 is introduced to bias the
valve, the steady current through the valve in the
absence of signal potentials having to pass via this
resistance, consequently developing u voltage across
it.  The fuctuating signal currents would also necd to
pass through this resistance except that €3 across it
is assumed to be so large that it has negligible react-
ance to audie frequencies and so shorts out R3
so fur as signals are concerned, and these two com-
ponents R3. C23 can be ignored from an audio point
of view for the time being. Cd is the smoothing capa-
citor in the power equipment and this also is so large
as to be a short-circuit to audio signals and so the
upper end of R2 can be considered 1o be connected to
earth so far as the audio signals are concerned. The
circuit thus simplifies to Fig. 8(b), and so long as the
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input resistance Rin and the load RL are, in fact,
pure resjstances the only component that can now
cause distortion s the valve itsell’; the valve can cause
distortion only if the relationship between grid
voltage and anode current is non-linear, or in other
words if a small change in grid voltage docs not
always cause the same amount of change in anode
current. Here atiention has to be turned to the vahve
characleristic curves, and in particular to the grid
voltage (Eg)/anode current (la) curve, which has the
shape shown in Fig. 10. Lincar (and therefore, distor-
tionless) operation requires a characteristic that is
itself a straight line ; then at all parts of the charac-
teristic it will Le seen that a given small change in
Eg will cause the same change in fa.  But according
to Fig. 10, there 1s a curve in the characteristic, so it is
essential to work the valve in such a manner as to
avoid bringing the curved part into play. Hence the
need for negative bias on the grid to bring it on to the
straight part of the characteristic. The signal applied
in the case of sound amplification swings cqually
on cuch side of the bius point and care must be taken
to see that this does not swing on to the curve. Bias
18 not very critical it only a small signal is to be
fed into the valve, but if the maximum possible signal
has to be handled without overloading, it is necessary
to read off carcfully the range of Eg over which the
“eurve " is substantially straight.  In practice it is

ol g0 B a—h
-8 ~sf-sls  -u -2 E
-5, o
Fig. 1V <~Dynamic characteristic of the G6BR7,

H.T. is 250 .

never absolutely linear and so there must always be
some slight distortion.  The applied grid bias must
then be exactly mid-way between the two extremes
1o allow the grid to swinyg linearly on either side of the
bias point.

These curves arc usually printed n “ families,”
cach curve in the family being for a different anode
voltage. The higher the anode voltage the tonger the
straight purt of the characteristic becomes though
as the anode voltage increases the maximum permis-
sible current through the valve decreases, being fimited
by the maximum anode dissipation determined by the
valve makers, so bevond a certain eritical anode

miode  connecred.
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voltage the usable part of the straight section of the
characteristic becomes shorter.

Dynamic Characteristic

This is all very well so far as it goes but the curve
that has been used above is a static one and assumes
that all except the two factors plotted, Eg and la,
remain constant. This would be so if there was no
anode load, but then there would be no output voltage
produced by the fluctuating current and so the circuit
would not be much use as an amplifier. In practice,
however, the load resistance causes the anode voltage
to fluctuate with the signal and this has its effect on
the current flowing quite apart from and in addition
to the grid voltage fluctuations already referred to.
What is wanted for design work is a dynamic charac-
teristic that takes into account the load resistor.
Fortunately, the valve manufacturers provide this.
As an example the Brimar 6BR7 would be a good
choice as an audio amplifier and the following data are
derived from the maker’s leaflet o illustrate the
method. This valve is a pentode designed for audio
work, being made very rigid to avoid microphony
(i.e., mechanical ringing when subjected to shock or
vibration as, for instance, from a speaker), and the
construction is such as to reduce hum to a minimum
and to reduce valve hiss to a minimum. It can be
worked as a trtode by connecting the screen grid to
the anode and the suppressor grid to the cathode.

Fig. 11 reproduces the dynamic characteristic of the
6BR7 triode connected and assuming the anode load
to be either 220K Q2 or 100K {2, and in each case 250
volts H.T. 1t will be noted that the inclusion of a load
resistance lessens the slope of the characteristic. 1f a
straight-edge is put along the la characteristic for
220K 2 load, it will be seen to be substantially
straight from — 3 to — 8 volts grid bias. Thus the valve
will accept an input grid swing up to five volts peak
to peak without distortion, though the valve must
have a fixed bias midway between these extremes (i.e.,
—5% volts) so that the signal will swing between the
quoted limits. If the maximum input signal is less
than five volts the fixed grid bias can deviate from the
optimum value quoted. For instance, if the maxi-
mum signal to be handled is one volt peak to peak,
it will be safe to bias to half volt below the maximum
quoted above, i.e., to —7% volts. At the same time it
is good practice to design for optimum and so a bias
of —5% volts is decided upon. The anode current
at this working point is read.from the graph and is
found to be .64 mA. The bias resistor is then indicated
by Ohm’s Law, i.e.,

=100.—f—'E (1 being in mA ;

_ 1000 x 5.5

.64

=8500 ohms.

The striking thing about this valve worked in this
way is the size of the cathode resistor required ;
one has been accustomed to think of bias resistors
in hundreds rather than in thousands of ohms. This
is due to the low anode current resulting from the
use of a high value of anode load.

-The curves show that with the working character-
istic chosen the amplification factor (y) of the valve
is 17 and the anode impedance (ra) is about 29,000
ohms. This compares with the static figures for the
same -valve (as quoted in less comprehensive data
lists) of 20 for x and 11,600 for ra,

hence the factor 1000)

The gain of an amplifying stage is :
Gain= #-RL
. " RL+ra
where RL is the load resistance (220 Kf2 as above)
and ;¢ and ra are as given above.

; Gain_-_]7><220000
4= 220000 + 29009
=15,
HT+
RL
Tig. 12.fThis is t.he v 5
circuit diagram of a
standard  intervalve
coupling of the resis-
tance-capacity type.
Ry

Following Circuit
This ignores the circuit to which the amplifier is
connected and being a voltage amplifier it will
probably be connected to a second such amplifier
or to the output stage. In either case there will be a
resistance in the input circuit of the following valve
as in Fig. 12. It has been shown that RL can be
considered as being connected between the anode
of V1 and earth so, as the coupling capacitor is large
enough to be ignored from an audio point of view,
Rg can be considered as being effectively in parallel
with RL. The resultant of these two in parallel is
thus actually the load across which VI produces its
audio output, but the coupling capacitance is an
effective stopper to D.C. and consequently D.C.
conditions are determined by RL alone. The
procedure is to determine the value of the grid
resistor of the following stage, which will normally
be as large as the valve at V2 will permit. Now the
figure of gain produced as above has to be reduced
to allow for the effective reduction of load by virtue
of the following grid leak. The usual formula for
resistances in parallel applies. Designate the effective
load (i.e., RL and Rg in paral{el) Req. Then
1 i
Req  RL " Rg
RL.Rg
RL I Rg
f%‘j times the gain calculated
for RL alone (i.e., 15), so
15.RL.Rg
RL (RL | Rg)
_ 15.Rg
RL+Rg
But RL is taken as 220 K{2. Assume an Rgof 1 M2,
Then the amplification will be :
15«1

Ix.22

Req

The actual gain is now

Gain=

(all resistance in MQ)

=12 times.
(To be continu_ed)
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HE radio amateur from time to time requires

l microphones for various purposes without

having to go to the expense of purchasing a

really good quality instrument. The microphones

here described ean be constructed from the odds and

ends in the experimenter's box and have been

found to give satisfactory results, especiatly when

the main requirement is for intercommunication and
speech work.

Electro-magnetic Types

A simple but highly efficient microphone can be
constructed from a headphone ecarpiece. Simply
connect the two leads from the headphone to the
amplifier irpuf socket and you have a microphone
capable of delivering fair quality and volume.

The headphone must be of the high-resistance
type—about 2,000 ohms is the usual value. Low-
resistance headphones can be used as microphones
but the leads from the headphones must be taken
through a step-up transformer (a pentode output
transformer used in reverse will do) before being
connected to the amplifier input (Fig. 1).

An improvement in quality with this type of
microphonz can be effected by * damping™ the
carphone diaphragm. To do this. remove the
earpiece, take off the diaphragm and place a piece
of paper between it and the poles of the earphone

Low resistance

High resistance headphone

aaphone ¥
D
; —_—
s T
Ta amphfier St amplifier
input F '{L'-;'L Input
Low .'I'II ]
impedance impeoance
side of side of
transformer  transformer

Fig. 1.——Using headphones as microphones.

DETAILS OF SOME EASILY-CONSTRUCTED
COMPONENTS WHICH WILL FORM A BASIS
FOR EXPERIMENT BY THE BEGINNER

By W. S. Fowler, MA.

magnet.  Then replace the diaphragm and carpiece
in the usual way.

An intercommunication outfit can easily be made
with two pairs of headphones. Simply coenect the
two pairs together by means of a piece of flex and one
earphong in cach set can be used as a headphone and
one as a microphone. The output, without ampii-
fication, is only small, but with high-resistanze
phones the signal can be heard quite clearly over a

Single Sing.e
hegophore headphclme

[> ’Jmal—_::;}:iif;i:.?.‘_——'[mglq

Each heaaphone is used aiternately ror speaking and listening

Fig. 3.—Simple experimenit to show use of headphone
unity,

good length of connecting wire (Fig. 2). To econo-
mise, using only one pair of headphones. split the
two phones and usc each alternately as a headphon:
and @ microphone (Fig. 3).

Moving-coil Types

A very efficient. good quality microphone can be
constructed from any small moving-coil loud-
speaker.  Simply connect the speaker leads via a
step-up transformer (preferably a microphone trans
former, but an output transformer can be used) to
the amplifier input and speak into the loudspeaker
The 2lim. and 3in. core speakers make the best
microphones, and with these really good results can

Microphone Microphone
earprece earp-ece
s ~ 4
ol it I
Connecting
wire

D T

Recening Recewing
earprece ezrpiece
Fig. 2.—A relay system withont  amplification.
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be obtained (Fig. 4). It is important to screen the
transformer and also the leads from the transformer
to the amplifier. The transformer ratio should be
approximately 100 : 1 step-up. [If an output trans-
former is being employed use the highest ratio
possible, usually about 60 : 1.

Ribbon Types

An interesting experimental ribbon mike can be
constructed from an old magnet and a piece of
aluminium foil. The best type of magnet 1o use is
one taken from an old meter movement or a mag-
netic pick-up. Take a lin. strip of aluminium, or
other non-magnetic metal foil, about a }in. wide and
press it between two pieces of corrugated cardboard

to give it resilience. Take the " corrugated ” foil
Moving —coil Srcreen/ng
- i |

speaxer ' Lol e oo ..

70
amplifier
input

Step-up 77 T

transformer

Fig. 4.—Using a small lowdspeaker as a microphone.

and arrange it across the air-space of the magnet
by means of copper wire clamps or bolts (Fig. 5).
Take a lead from each end of the foil and connect
to the low-impedance side of a step-up transformer
(100 : 1). The high-timpedance side of the trans-
former is then connected to the amplifier input. The
whole microphone can be placed inside a wire mesh
frame for protection and will be found to give quite
good results.

Meter R T
GELIES Atuminium foil
after corrugation
Aluminium
forl ~—(

. To
W ey HI9h  pmpiiticr
Step-up

OV transformer
Soft iron pieces added t¢

reduce.dir space, it necessary
Fig. 5.—Details of construction of a ribbon mike.

Radio Safety Aid

AN exploration of how electronics can be put to
work to reduce highway accidents and to relieve
drivers of tiresome tasks on modern superhighways,
has been initiated by Dr. V. K. Zworykin, pioneer
television and electronic scientist of the Radio
Corporation of America. To study the basic
problems of automatic driving Dr. Zworykin and
assistants at the David Sarnoff Research Centre of
R.C.A., in Princeton, N.J., US.A., have equipped
a model five-foot car with electronic equipment.
This laboratory car, which is powered by a storage
battery, can: (1) Steer itself along a prescribed
route. (2) Stop iself when approaching a metal

The car and oscilloscope paiterns of the * radio 1ail.”

obstruction. (3) Turn out of its original lane into
a second lane as if 1o pass another car moving at a
slower speed. In the laboratory set-up, the model
car is guided by a wire which represents a cable
that would be laid in the roadbed of a super-
highway. The wire sets up a magnetic field at a certain
frequency, and this is picked up by two coils, one on
each side of the car. If one coil receives more of the
signal than the other it means the car is no longer
centred over the wire, and electronic equipment
controlling the steering wheel immediately brings the
car back * on course.” To prevent a collision with
an obstruction simple transistor circuits associated
with the guidance wire send out warning signals (at
another frequency) whenever an obstruction passes
or is stalled over them. These warning circuits, in
effect, produce a " radio tail ” at the rear of any
metal obstruction on the route. When equipment
in the model car receives the warning signal the
brakes are automatically applied and the car comes
to a halt.

Dr. V. K. Zworykin and the radio-equipped car.
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The
FIRST TWELVE
YEARS

AN EARLY AMATEUR CONTINUES HIS REMINISCENCES OF THE PERIOD

BETWEEN 1912 AND 1925

By C. H. Gardner

(Continued from page 242, April issue)

us nearly to the outbreak of the first World

War, an event which was to stop completely
the amatcur movement for a period of some four
years. For some little time before the outbreak of
war quile an amount of wireless gear had been made
available to the amateur by some of the big stores
and also by certin dealers who had speciatised in
providing electrical equipment suitable for the en-
thusiastic schoolboy.

Some of the catalogues deseribing such equipment,
both wircless and electrical, were masterpicces, and
il is a matter of great regret that one has not kept
onc of these historical documents. These various
suppliers also appeared to cmploy correspondence
clerks who were geniuses in schoolboy psychology,
as considerable technical correspondence had to be
entered into by them in regard to the merits of a 10s,
dynamo or a half-crown accumulator. Credit is due
to these concerns for having encouraged youthful
interest in this way, and thus provided a considerable
nucleus for manning what was to develop into a
major industty.

In fact, so'varied was the equipment madc available
that it was possible to buy, ready made, the pieces
of apparatus necessary to install quite an cffective
spark transmitter and an efficient receiving sct.
Littte technical knowledge was needed to connect
these various pieces of apparatus together but, so far
as the receiving equipment was concerned. we carly
home conastructars never felt that it
rosc to the same efficiency as the
equipment that we had designed and
made ourselves.

[t was early in [9t4 that an
amateur friend asked if he might
bring along a gentleman who had
become very emthusiastic in trans-
mission and reception. He had, my
friend explained, purchased a lot of
extremely expensive apparatus which
he would tike 10 bring to my den
in order that he could be shown
how .to connect and operate it, In
due course the gentleman arrived
with the apparatus in the back of
his car and it must be confessed
that this cquipment, obviously pur-
chased regardless of expense, was
a matter for considerable cnvy.

Shortly afterwards an invitation
was received to view this equip-
ment, which had becn installed in
elaborate glass-faced cupboards, in
his private housc although, as he
explained, it had not as yet been put
into operation.

r l THE everts described in my last article brought

The few weeks immediately preceding the out-
break of war were times of great excitement to the
amateur wireless enthusiast, and a few days before
war was declared it was possible to log the recall by
Germany of a considerable number of their merchant
ships sailing on the high seas, Shortly afterwards
we received notitication from the Post Office that
our licences would be withdrawn and that a repre-
sentative would be calling to collect our equipment,
seal it, and take it to the Post Oftice, where it would
be held for us until the termination of hostilities.

When the representative duly called, he asked for
information concerning any amateurs in addition to
those he had on his list, and two things became
apparent at the same moment : one was that my
fricnd with all the :laborate equipment had ap-
parently never taken out a licence, and also that he
had an extremely Germanic name. it was felt to be
a duty to give his name and address to the Post Office
rcprescntative and explain the extent of his installa-
tion. The result was interesting. Our acquaintance
did indecd prove to be Germanic. He had more than
a little working knowledge of wircless, and on
investigation it was found that he had erected a
concealed acrial running up inside one of his
chimneys. Needless to say, he spent the remainder
ol the war in internment,

Tie First World War

Personal war experiences nzed not be dwelt upon

An early 2H.F.-Der.-LF..

receiver,
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as only in the very earlicst few weeks had they any
remote connection with radio. Having enlisted as
an ‘*instrument mender ” and spent three weeks
without seeing an instrument other than a pitch-
fork, which was provided to clean out some stables,
it was decided that some more rapid method of using
one’s hobby in wartime was desirable, and as luckily
the Signals Section had taken on over strength, a
transfer was not difficult to obtain.

One dark and dire deed whilst home on ‘leave
must be confessed to. The désire to hear some wireless
signals (even if they could not be understood) was
too great, and a friend and myself one dark evening
wound an inductance, took a crystal and headphones,
and journeyed to a certain factory to which he had
access and which had conveniently a factory chimney
up which ran a lightning conductor. Details need
not be cntered into here, but for ten minutes we
forgot the woes of war and once again heard some
of our old commercial station friends bleating out
their Morse signals. [ have often wondered since
how my friend managed to explain away and get
repaired the curious break which occurred in the
bottom two feet of the lightning conductor.

It may be difficult for the present-day amateur to
appreciate the intense enthusiasm which resulted in
one committing such a heinous offence, but the
amateur of those days just lived for his hobby, a
fact which no doubt was accentuated by its rapid
development which gave so much scope for experi-
mental work, even by those with next to no technical
knowledge.

Demobilisation led me into a line of business not
immediately connected with radio, but allowed of the
opportunity of gathering up the lost threads and
getting together some equipment. In the intervening
period the valve had, of course, made its appcarance,
and the first item on the agenda was somehow or
other to obtain one of these desirable articles. So
early in 1919 1 became the proud possessor of one
triode valve, and the first purpose to which it was
put was as an amplifier to boost up the rectified
signals from the crystal detector. This coincided
with the time of the General Strike, and sceing
womewhere that radio amateurs were required to
establish lines of communication, contact was made
with Headquarters, Western Command, who suggested
a discussion on the matter. A 200-mile trip on a
motor-cycle resulted in a gift of no less than three
triode valves and a roughly drawn circuit showing
how to make one of these oscillate and produce signals.

Instructions were received to get this ** transmitter ™’
into operation as quickly as possible and call
Headquarters on a given frequency.

This probably all sounds extremecly simple to the
present-day amateur, but in view of the fact that the
only available H.T. supply was from a number of
dry cells in series, that one could only roughly guess
at the frequency at which one was transmitting, and
the distance to be covered was the best part of 100
miles with intervening hills, it is not to be wondered
at that communication had not been established
during the few days before the strike terminated.

Following this period there was a short period
during which personal conditions prevented any time
being spent on radio matters, and when the time
came to start rigging things up again there had become
available the cxtreme excitement of the possibility
of receiving telephony transmissions as well as the
Morse signals which had hitherto provided the basis
of experimental work. It is very difficult to describe

one’s feelings at the time of first hearing speech coma
over radio. One’s immediate inclination was to rush
out to the street and call in every casual passer-by
to hear the new miracle which was occurring. What
amateur of those days will ever forget the transmissions
from Two Emma Toc, Wrrrrittle calling, with Captain
Peter Eckersley counting up to ten and repeating
the days of the week, and certainly none will forget
the occasion upon which Dame Melba gave us what
was almost our first song to bc heard transmitted
over wireless.

Curiously enough, most of us were still using
crystal or crystal plus a valve amplifier, and circuitry
for us had changed very little.

Telephony

The advent of telephony, however, very naturally
made us more than a little anxious to start experi-
menting on transmssions of this type, and it was not
long before we had developed simple circuitry for such
transmissions which were carried out on 440 metres.

It would take up too much space to detail the
step-by-step technical advances that were made, or
to recall incidents concerning carly official broadcasts,
but in these early stages many of us were still using
dry cells or inert cells for the H.T. supply for the
transmitter and a grid modulation circuit which put
the microphone at high potential to earth. This.
latter detail of circuitry occasionally had some amusing
results. On one occasion ‘my station quite suddenly
went off the air following a request from the friend
to whom transmission was being made to speak a
little more closely into the microphone. As the
microphone had been fitted with a small tin trumpet,
the result of this request can easily be imagined, and it
took some little time to disintegrate the operator from
numerous pieces of transmitter and several hundred
dry cells which he had pulled on top of himself as a
result of falling flat on the floor following an applied
potential of some 400 volts to the tip of his nose !

Racing Car Aid

In the spring of 1922 a friend called at my office
and told me that the well-known racing motorist, the
late Mr. S. F. Edge, was proposing to try to beat the
world’s double twelve hour record and was due to
start on this endeavour at the Brooklands Track the
following morning.

As a result of a conversation over lunch, it had been
agreed that I would provide some radio equipment
whereby Mr. Edge would be able to communicate be-
tween his car and the pits during the course of this run.

Even to-day, with only a few hours’ notice, it
would not be easy to carry out such a project.
Thirty years ago it appeared completely impossible,
but in those days the enthusiastic amateur was
inclined to supreme optimism in the possibility of
attaining the apparently impossible.

Transmission of speech was, in the light of available
knowledge and in view of the time available, out of
the question. Morse communication seemed a faint
possibility if some way could be found of installing
a spark {ransmitter in a racing car in a matter of a
few minutes. (To be continued.)

THE BATTERY CORONET FOUR
N the theoretical diagram and wiring diagram of
this receiver, published in the last issue, the
polarity of the 25 puF condenser across the bias
resister in the output stage was reversed. The positive
side of the condenser should, of course, be connected
to earth.
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Model-control Receivers

DETAILS OF A DIRECT-COUPLED AMPLIFIER
By F. G Rayer

ODEL-conirol recetvers using a single valve
have one or two disadvantages which can
become very grave in certain: circumstances.

If carrier-wave control is used with a single-valve
recciver and the fatter employs a * hard 7 or viacuum
valve, the range at which control can be obtained is
rather limited. To overcome this, a gas-filled valve
is usually employved. This is very satisfactory in
small models, and cquipment used for comparatively
short periods, and the range is very much increased.
However, this type of valve has a rather hmited
operating life tusually in the neighbourhood of about
wwenty hours). This fact makes it unsuitable for
equipment which is to have long periods ol usc.

These disadvantages may be overcome by using
w directly-coupted amplitier or control valve. The
size of the equipment is increased, and additional
batteries are required. In some instances, however,
these considevations are not very important, and
the life of the valves is very long  similar, indeed,
to that obtained from such valves when used in
ordinary broadcast band or other receivers. This
consideration alone can make such circuits well
worth using.

The Quenching Detector

Single valve model contro!  receivers usually
employ one vahe in a conventional US.W. sell-
qucnchm;, detector circuit.  Such a detector operates
in a state of conlmuously mlurumcd oscillation
(usually termed “ super-regencration =) which greatly
increases sensitivity.  Osaillation at radio-frequency
(usually about 27 Mc/s) is obtained by a suitable
anode/grid coil. while quenching (normally at about
10 Kc/s) may be obtained by a suitable choice of
grid condenser and leak values.

When the receiver is operating, the bias produced
by oscillation settles to a steady value. and the
valve anode current depends upon this vatue. When
the transmitter carrier 1s radiated, the strength of
oscillation is modified, resulting in a change of bias
and anode current. With u gas-flled valve, the
anode current may change from TimA. with trans-
mitter off, 1o AmA or less, with transmitter on, even
al fair range.  This is ample 10 operate a sensitive
relay. With 4 vacuum valve, however, the change
in anode current is very much smaller—possibly
only 0.lmA or to—ecven at reduced range. Direct
opcration of a relay then becomes impossible. or
unreliable. unless ““amplification ™ of this change
in anode current is obtained.

The D.C. Amplifier

Conventional forms of amplifier circuits cannot
be used because they operate with AC. signals only,
and not with a change in D.C. poluuml The
desired result can, however. be obtained, and the
circuit in Fig. I shows how this arises.

Here, R1 is the anode load of the quenching
detector. and may be from 25,000 (o 100.000 ohms,
according to type of valve and H.T. voltage avail-
able.  Assuming that the transmitter is switched

oft, and that the anode current and load are of such
values that o voltage drop ol 20V arises in R, then
it will be seen that the control grid of the second
valve i1s 40V positive relative to the tilament ol VI.
A suitable tapping on the H.T. battery enables the
filament of V2 10 be 45V positive.  The grid of V2
is then 3V negative, rclative to filament, and V2
passes an anode current according to this value of
bias.

When the anode current of VI falls, the voltage
drop in R also falls, thereby tending to bring the
grid of V2 more positive.  This results in an increase
in anode current in V2, and this increase is very much
greater than was the decrease in anode current in
Vi, A relay may thercfore be operated.

With this circuit, separate filament batteries are
essential. 1t must also be noted that the operation
of the relay is reversed——relay coil current increases
when the transmitier is swilched on, instead ol
falling, as with the usual I-valver. The relay contacts
must accordingly be wired in such a way that the
exterior circuit is closed by the armature being
energised. instead of when it is released.  This is a
simple matter when alternative, or change-over
armature ¢ontacts are provided. If they are not,
then a small secondary relay may be introduced to
produce the required etfect.

2-Vaive D.C. Receiver

A complete circuit employing this method of
operation s shown in Fig. 2. The detector may be
a 2V small-power triode type, it 2V accumulators
are to be used for the filament supply, or an output
type valve. either octal based or of B7G type, may
be used for dry-battery operation.  For the control
valve, a pentode ol the output type is used, since this
gives increased changes in anode current for given
changes n erid voltuge, compared with the triode
in Fig. |

The tuning coil will require approximately 11 to
13 turns ol wire, if self-supporting and about tin. in
diameter. wound with 18 to 20 s.aw.g. wire. (The
exact number of wurns will depend upon the stray

= HT+ HT+
60w 100-120v
RI 20v \
= \mA
— “Meter
Quench/ng Controf
detector valve 9.
40v" ve / \
HT— HI+45v, LT
Fig —Acrion of a DL, amplificr.
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capacitances of wiring, holder and valve.) The
detector stage should be adjusted, with a meter
included in series with H.T.1, to obtain the maximum
possible change in anode current when the trans-
mitter is switched on. To acconiplish this, the
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When oscillation and correct tuning have been
obtained, the 25 K2 regeneration control should be
adjusted to bring the valve into its most sensitive
condition. Local oscillation should not be too
fierce, or control by the transmitter will be lost,
especially as range is increased.

/

9

HEC,

AT+

A little experiment will, how-
ever, enable the most sensitive
point to be found, and a
change in anode current  of
about 0.5 mA should be obtain-
able at short range from a
transmitter with an output of |
watt or so.,

When the detector is opera-
ting correctly, the grid bias
value should be adjusted so
that adjustment of the 25 Kf2
potentiometer enables the grid
of the controlled valve to pass
through a suitable voltage range
for operation of the relay. Final

LT—

adjustments may be made with

~00SuF

:—ll——-—

~oLT4  ameter in the anode circuit of

i r7+ the second valve, the aim being
f*’ ~ maximum increase in anode cur-
LTS rent when the transmitter is

Fig. 2.

tuning condenser should first be rotated until a dip
arises in anode current, when tuning to the trans-
mitter carrier. If no dip is obtained, the valve is
either failing to oscillate, or the receiver is not
wuning to the correct frequency. If shorting the
tuning condenser does not cause an increase in
anode current, the valve is not oscillating. This
may be caused by tight acrial coupling. low filament
voltage, a poor valve, or insufficient H.T. voltage.

—Practical circuit for a two-valve receiver.

switched on. A current change
of several milliamps should be
obtained at short range, but
this will, of course, gradually fall as the range is
increased.

The relay should be adjusted so that the armature
is just released when the transmitter is not radiating.
Maximum range will be then sccured. Incorrect
relay adjustment may very considerably reduce
range, so that the relay only operates when trans-
mitter and receiver are close toqethel and the change
in anode current is relatively great.

=M. Trensmiiers for BRC

'THE BBC has placed an order with Marconi's

Wircless Telegraph Co., Ltd., for the con-
struction of twenty-six V.H.F. Frequency-Modulated
(F.M.) transmitters for sound broadcasting. Delivery
will commence within fourteen months.

These transmitters, of Marconi design, com-
prising twenty-four of 44 kilowatts power and two of
10 kilowatts, will form part of the BBC's plan to
provide a powerful reinforcement to the coverage
of its present medium- and long-wave stations, by
the use of V.H.F. F.M. stations.

As envisaged, the 4% kilowatt transmitters will
operate in parallel pairs, each pair handling one
programme. Thus, six of these transmitters will be
used on each three-programme station. The two
10 kilowatt transmitters will be used in parallel at
the BBC'’s existing V.H.F. station at Wrotham, where
there are already two 25 kilowatt Marconi trans-
mitters.

Nine Marconi station moniters have also been
ordered by the BBC for use on this project.
Technical Details :

The range of transmitters has been designed to
cover output power-requirements of I kW, 4} kW,
10 kW, and 25 kW. Many new features are incor-

porated, and the performance of each is outstanding
in’its own particular output-category.

These transmitters, comprising units of basically
similar design, but suitably arranged to provide the
various output ratings, operate on the frequency-
band 87.5-108 Mc/s. Air-cooled valves are used
throughout, leading to a simplification of equipment,
with reduced installation and maintenance costs.

The F.M.Q. drive unit used on these transmitters,
employs a frequency-modulated quartz crystal, and
supplies an output at the carrier-frequency.  This
signal is then amplified to raise it to the required
output level, the number of amplification stages used
depending on the rated power-output.

The initial R.F. amplification stages consist of a
double-tetrode stage, capacity coupled to a pair of
tetrode valves, the anode circuits of which take the
form of quarter-wave balanced lines magnetically
coupled to a 50 ohms line, from which the output is
taken at 250 W.

A third amplifier stage is added (in this case a
triode), for the 1 kW equipment. The input is fed
via the 50 ohms line to the cathode, the two cathode
leads teing at the same R.F. potential and forming
the inner member of a tuned unbalanced line. The
grid is grounded, and the anode circuit takes the
form of a concentric line whose electrical length is
variable by moving an R.F. short-circuit along the
linc.
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We GUARANTEE these four
their class in the Country.

Coil Packs to be the finest of

Mechanical precision, design and

technical performance unsurpassed

These compact 4-station Coil Packs are available
for cither-—1 Long wuve and 3 Medium wave
stations (CP.4 L), or 4 Medium wave stations
(CP.4/M).  Thev are fully wired and  require
only four connections for use with any standard
frequency changer valve.
Retail Price of cach unit :
25/-. plus 8/4 P.T.—Total 33 4

DENCO (CLACTON) LTD.

These 3 wavehand Coil Packs are available for
use with citlier 370 pF or 300 pF wuning condensers.
The coverages are @ Long wave 800-2,000 metres,
Med. wave 200-550 metres, Short wave [16-50
metres.  Designed for use with Juckson Bros.
Full Vision Drive or S1..8 Spin Whee! Drive.
Retail Price of cach unit :

32 - plus 10/8 P.T.—Total 42/8

Send 9d. for Geueral Catalogue.

357’9 OLD ROAD, CLACTON-ON-SEA, ESSEX.

A new essential
publication for your
technical library!

Published by The General Electric Co. Ltd.

PAGES Th: Art of iistening The loul-
5@ peaker - Amplifiers for the high quality repro-

duction of sound - Design factors in high fidality
amplitiers - Crreutts and constructional details on 6, 12, 14
20 and 30 watt amplifiers - The design of the pre-amplificr
\ and tonz contro! - Notes on feeder units + Using the G.E.C.
metal cone Loudspeakar.

\ el ferat BV cTic ©
RYTE S =
\ v‘ o o
R 2 { Post and packing
\ i z 3d. extra.

l\,( = THE GENERAL CLECTRIC CO. LTD.. MAGNET HOUSE, LONDON. W.C.2
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SPOT FREQUENCY

SIGNAL
GENERATOR
35/-

P. & P. 16

Supplied in kit form
No calibrating.

No metal work.

Just assemble and use.

Fully Screened in Robust Steel Case 4in. x 4in.
Operates on Standard |}-volt Torch Cell,
Six Switched Spot Frequencies. three on Medium and
three on Long Wave Bands.
Specially designed to simplify zlignment and general
receiver servicing.
Can be usrd anywhere, and is practically indestructible

x Jin

Qur Famous Range of Test Gear Kits also include—
Res/Cap. Bridge, 31/6. Twin Multi-chmer, 25/-
Inductance Bridge, 42/6. I.F. Aligner. 17/6.
Audio Frequency Bridge, 38/6. P. & P., 1/6 each.

Cash with order or C.0.D. Stamp for illustrated leaflets
DEPT. F,
RADIO MA'L 4 & 6, RALEIGH STREET
NOTTINGHAM.

SOUTHERN RADIO’S WIRELESS BARGAINS

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

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

RECEIVERS RI109. 8-VALVES. Vibrator Pack for 6-volts. In Metal
Case with built-in Speaker. 1.8 t0 8.5 Mcs. NEW, £7, Carriage Paid.
CRYSTAL MONITORS, TYPE 2. NEW in TRANSIT CASE.
Less Crystals, 8/-.

BOMBSIGHT COMPUTERS. Ex-R.A.F. NEW. Contains
GYRO, MOTORS, REV. COUNTERS., GEAR WHEELS, ETC., ETC.

Ideal for MODEL MAKERS. EXPERIMENTERS, Etc. £3/5/- each.
LUFBRA HOLE CUTTERS. Adjustable § to 3}in. Improved
High Speed Type.” 6/6. For Metal, Plastic, Wood, etc.. use.
RESISTANCES. 100 Assorted Useful Values. Wire-ended.
12/6 per 100.

CONDENSERS. |00 Assorted Values Mica and Tubular, etc.
1S/~ per 100.

PLASTIC CASES. I4in. by 10fin. Transparent. Ideal for
Maps, Photos, Display, etc, 5/6.

STAR IDENTIFIERS. Type | A-N. Covers Ltoth
Hemispheres. In case, 5/6.

WESTECTORS. Wx6 and W12, 1/- each.

CONTACTOR TIME SWITCHES. Comple:e in sound-proof
case. 2-impulses per sec. Thermostatic control,

REMOTE CONTACTORS for use with above 7/6.

MORSE TAPPERS. £x-Government 3/6. Heavy Duty Types,
8/6. Complete Morse Practice Sets with Buzzers. 6/9.

ALL LINES PREVIOUSLY ADVERTISED STILL AVAILABLE.

Full List of RADIO BOOKS, 2d.

SOUTHERN RADIO SUPPLY LTD,

Il, LITTLE NEWPORT STREET, LONDON, WwW.C2
GERard 6653.

T/V TECHNOLOGY
RADIO ENGINEERING
ELECTRONICS

RADIO SERVICING

There’s a big future in T;V and Radio. Act now!
Increase your knowledge. Back up experience with
a sound theoretical background. I.C.S. offer courses
of instruction in—

- T/V TECHNOLOGY
ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING
RADIO SERVICE ENGINEERING

RADAR

ELEMENTARY ELECTRONICS

tCS. will also coach you for the following
! examinations —

B.LR.E.; P.M.G. Certificate for Wireless

Operators ; Radio Servicing Certificate
(R.T.E.B.) ; C. & G. Teiecommunications, etc.,
et:.
DON'T DELAY—WRITE TO-DAY for free descriptive
booklet. stating which subject or examination interests you.
Fees include ali books needed. Examination studants coached
until successful. Reduced terms for H.M. Forces.
Dept. 170D, 1.C.S,, 71, Kingsway, W.C.2.
l-INTERNATIONAL CORRESPONDENCE SCHOOLS,
(Dept. 170D}, International Buildings, Kingsway,
I London, W.C.2. I

| Flease ser.d bocklel ON...i.iiiiiiieiicienneceineionieressnnionsiinanane

l Name.. BEBEAARAARO0ANEEOCO00EA00CAIN0NA0C000D
(Block letters piease)

'l Address ...

BUILD THIS AMAIING RADIO

POWERFUL! PERSONAL! PORTABLE!

- 30/-

FOST FREE

@ Selective tuning.

@ Acorn lcw drain
valve,

@ Lcud c'ear tone.
@ Llong range.

@® No carth.

@ Short acrial, 2t
@® We!ded steei caze.
@ Easy to assemble.

@ All parts for this ret
are sold separately.

MAIL ORDER ONLY

This little set was de- g
signed to give you a
real personal portable
radio that you can enjoy
anywhere without disturbing others, .
Use it on camping trips, in bed. in your office,
or just anywhere. Send 2/- for layout, Wis-
ing diagram and Component Price List.
Detaiic of our 30/- Short Wave Raceiver are now ready.
2/- fer Layout, Circuits and Componaat Price List.

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

11, OLIVER ROAD, LONDON, E.17

Send
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Not Sacked ! .

S a result of many pleas from readers the Editor
has decided not to suck me—yet ! Readers
have pleaded with him to give me another

chance ! Naturally I am touched by this reader
concern that I should not join the dole queue and live
like so many others on the welfare state. One reader,
Mr. E. J. Jane. of Lostwithiel, one of my fans, says,
however, that | have disappointed him recently in
that I have " let up ™" in myv attack on those who are
paid money for crooning instead of being shut up
in a sound-procof chamber with every other crooner
and jazz band at full moan, groan and blast. |
thought 1 had written the last word on this topic.
Every reader knows my views about ridm, and 1 can
assure him I have not changed my views. This reader
says that if 1 a/m sacked > Mr. F. J. C. can expect a
row.” He wishes more power 1o my pen.

Jet-propelled Steam Radio
R. P. H. SPAGNOLETTI, B.A.. Chairman
of the B.R.E.M.A_, recently referred to V.H.F.
as jet-propelled steam radio and stated that it would
prevent any further deterioration in the sound
programme, Y.H.F., of coursc, has been tried in
America, but because it did not live up to expectations
in that country it is thought by some that it would be
an equal failure over here. This is false reasoning for
the conditions which apply in America with its
hundreds of broadcasting stations which have
comparatively small coverage are by no means the
same as over here. In this country we rely upon a
few high-powered stations whereas in America large
numbers of stikions are of comparatively low power.
Interference over here has been largely due to the
increase in the power of stations and it is my view
that V.H.F. will eliminate many of the problems
of interference.

Parlour Games
NO change in system, however, can e¢liminate
problems not concerned with technique bt
with programme selection. The tendency to-day is 1o
convert radio programmes into a series of parlour
games, or to drag someone to the microphone or the
TV screen to ceal with such childish and elementary
subjects as putting a washer on a tap. Some items
give me the impression of having been dragged in by
the skin of their teeth. These * panels ™" with giggling
pulchritudes answering stupid questions irritate me,
They always remind me of that obnoxious person
to be found in most house parties who wants to
organisc party games. Some of the bearded youths
in corduroy trousers, baggy al the knees, sucde
shoes, green tigs and yellow shirts, should be purged
from the Augean stable, and the whole subject of
programme selection placed in the hands of skilled
impresarios or entrepreneurs.

In any case when technical programmes are put
out, an expert should be commissioned for the job
and not some amateur who knows little of the subject.
It would do the BBC good to listen to some of the

comment of skilled craftsmen when listeners or
viewers are told how to paper a room or repair a
crack in the wall. One such aspirant 'to radio fame
recently advised a friend to repair a leaking cistern by
putting a film of concrete over the bottom of it !

Reception by Land Line
THIS country has pioneered a system of relayed
broadcast reception free from distortion and
atmospherics  or electrical interference.  This is
enjoyed in many towns and cities in this country
through the operation of British Relay Wireless and
Television, Ltd., an organisation that brings direct
land line reception from the BBC studios to the
terminal unit in the subscriber’s premises.

A typical installation is in Leeds, in the industrial
north, where B.R.W., as they are generally known,
operate their scrvice fo a variety of places, mcludmg
private homes, factories, canteens, hotels, blocks of
flats, offices, institutions, hosplldb and schools.
Subscrlbers hdw the choxce of four programmes by
the simple operation of a selector switch and volume
control. No other controls are necessary.

The three BBC programmes are relayed from the
studios by direct land line, leased from the General
Post Office, to a B.R.W, Central Control Room
in each of their main operating areas, where the
programmes are monitored and amplified.

In addition to the three BBC programmes B.R.W.
also relay their own fourth programme—a composite
one composed of selected items from forcign broad-
casts. To receive the many stations that help to make
up a day's programme a main radio receiving station
at Saxmundham, Suffolk, one of the most modern in
Europe, is equipped with a large number of SpCCldllSCd
acrial arrays. Every known and many unique
techniques are employed in the aerial systems to
ensurc as perfect reception as possible, irrespective
of the many variable factors in reception conditions,

Two 100-mile (161-km.) Post Office music circuits
connect the receiving station with B.R.W.'s Main
Control Centre in London. Other Post Oftice circuits
carry the programme to the company’s other operat-
ing arcas in the Midlands and the West and North of
England. In each of these areas Post Office circuits
carry the four® programmes to amplifying stations
which distribute (hem direct to subscribers by
unobtrusive overhead lines.

Many types of receiving units are offered to
subscribers and specialised equipment is available to
hospitals and schools.

To cover the considerable area in which B.R.W.
operate—they  have over 160,000 subscribers—
many hundreds of miles of cable are required, and
for this purpose they make extensive use of our
polythene insulated and sheathed cables.
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RECMEF. EXHIBITION, 1954

THE ELEVENTH RADIO COMPONENT SHOW TO BE HELD AT GROSVENOR HOUSE,
APRIL 6th-8th, 1954
LIST OF EXHIBITORS

Stand
Firm No.
A.B. Metal Products, Limited............ocoivenees 33
Advance Components, Limited.... 11
Acerialite, Limited...................... 118
Antiference, Limited................ocooiviiniiie 52
Associated Electronic Enginecrs, Limited...... 1
Associated Iliffe Press, Limited..................... 104
Associated Technical Manufacturers, Limited... 29
Automatic Coil Winder and Electrical Equip-
ment Co., Limited................cooi I
Allan Richard Radio, Limited ..................... 114
Bakelite, Limited.........cooiviiiiiiien 122
Belling and Lee, Limited 55
Bird, Sydney S., and Sons, Limited........ 53
Bray, Geo., and Co., Limiied.............. e 93
British Electric Resistance Co., Limited 28
British Insulated Callenders Cables. Limied.... 68
British Mechanical Productions, Limiied....... 62
British Moulded Plastics, Limited {13
Bulgin, A. F., and Co., Limited............ 46
Bullers, Limited..............cocooiiiiii s 4
Carr Fastener Co., Limited..............c..ooooenie 21
Clarke, H., and Co. (Manchester), Limited...... 92
Collaro, Limited........ccoovviiiiiii s 82
Colvern, Limited..........oooovveveniens. ... 38
Connollys (Blackley), Limited 60
Cosmocord, Limited .. 716
Creators, Limited.........coooviiiiiiiniieeee 100
Daly (Condensers), Limited...............o.. 105
Dawe Instruments, Limited......................... 73
Dec La Rue, Thomas, and Co., Limited (Plastics
DIVISION) Lo 80
Diamond H. Switches, Limited..................... 3
Dubilier Condenser Co. (1925), Limited.. .69
Duratube and Wire, Limited...............ccooeene 24
Edison Swan Electric Co., Limited.................. 63
Egen Electric, Limited....................oovinis 20
Electro Acoustic Industries, Limited............ 40
Electronic  Components........ccooovivniiinnininn.s 98
Electrothermal Engineering, Limited............... 88
‘English Electric Co., Limited...............cooonl. 101
Enthoven Solders, Limited............cooooeiiiinns 43
Frg Industrial Corporation, Limited............ Iy

Eric Resistor, Limited.............ooiin 15

Ever Ready Co. (Great Britain), Limited......... 124
Ferranti, Limited..........cooiiiiiiiiiin. 16
Finc Wires, Limited.........ocooiiiiiiviinininnn, 91
Garrard Engineering and Manufacturing Co.,
Limited ..oooiiiieii e 37
General Electric Co., Limited...................oone 129
Goldring Manufacturing Co. (Great Britain),
Limited ..ooouivriiiiiiieen e 74
Goodmans Industries, Limited............c..co. 12
Gresham Transformers, Limited 30
Guest, Keen and Nettlefolds, Limited............ 107

Stand

Firm No.

Hallam. Sleigh and Cheston, Limited 90
Hassett and Harper, Limited.................. ceee 117
Hellermann, Limited..........ocooiiiiiiiiiieninnn.. 81
Henley's, W. T., Telegraph Works Co., Limited 2
Hunt, A. H. (Capacitors), Limited.................. 44
Igranic Electric Co.. Limited...................co.. 7
Imhof, Alfred, Limited .............c.ccociieinnn 57
Jackson Bros. (London), Limited.................. 51
Langley, London, Limited...he oo, 126

London Electrical Manufacturing Co., Limited 42
London Electric Wire Co. and Smiths, Limited 14

Long and Hambly, Limited....................oo. 31
Magnetic and Electrical Alloys, Limited 39.
Marconi Instruments, Limited ... 103
Marrison and Catherall, Limited.................. 110
McMurdo instrument Co., Limited............... 61
Micanite and Insulators Co., Limited............ 59
Morgan Brothers (Publishers), Limited......... 128
Morganite Resistors, Limited 23
Mullard, Limited....................... 65
Mullard Overseas, Limited........... 109
Mullard (Valves), Limited...... 103
Multicure Solders, Limited...... 66
Murex, Limited..................... 5
Mycalex Co., Limited............cooooiviiiinn. 86
Neill, James, and Co. (Shefficld), Limited......... 123
NS.F, Limited...cooooiiiiiice e 61
Painton and Co., Limited........................... 27/
Parmeko, Limited.......................... 48
Partridge Transformers, Limited : 22
Plesscy Company, Limited 67
Plessey International, Limited... 49
Pye, Limited........cooooii 130
Radio Instruments, Limited........................ 106
Reliance Electrical Wire Co., Limited......... 47
Reproducers and Amplifiers, Limited.... 75
Reslosound.,  Limited..............ooo 45
Rola Celestion, Limited...................... L. 35
Ross Courtney and Co., Limited.................. 102
Salford Electrical Instruments, Limited......... 36
Scott, Geo. L., and Co., Limited............. .89
Simmonds Aerocessories, Limited.... .. 116
Simon Equipment, Limited............. 83
Spear Engineering, Limited................ 127
Stability Radio Components, Limited...... .12
Standard Telephones and Caubles, Limited...... 32
Standard Telephones and Cables, Limited
(Valves DIivISION)......covvivireeiieriaeniinenns 79

Static Condenser Co., Limited................ .94
Steatite and Porcelain Products, Limited......... - 54
Stocko (Metal Works), Limited..................... 99
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Srand

Firm No.

Stratton-and Co., Limited.......................... 10
Suflex, Limited. . . m oo Ml ca5 bl ar 10 vabt 77
Supply, Minisiry of ... 112

Swift, Levick and Sons, Limited. 125
Symons, H. D., and Co., Limited .. 97
Taylor Electrical Instruments Lumited............ 18
Telcon-Magnetic Cores, Limited................. 95
Telegraph Condenser Co.. Limited............ .. 17
Telegraph Construction and Maintcnance Co.,
Limited ... 78
Telephone Manuacturing Co., Limied......... 26
Thermo-Plastics, Limited ... ... 9
Transradio, Limitedic swuor .« sommin s sme aimmn i ioeee 120
Truvox, Limited ........................ 71
Tucker, Geo., Evelet Co., Limited.. 6
Tufnol, Limited. ..o 87
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Stan!

Firm No.

United Insulator Co.. Limited..................... 8
Vactité¢ Wire Co., Limited........................... 13
Vitavox, LEumiledt. s oot . e sms No¥ais b a. dea dos 414
Walter Instruments, Limited........................ 85
Wego Condenser Co., Limited 225
Welwyn Electrical Laboratories, Limited. ... 58

Westinghouse Bruke and Signal Co.. Limited... = 24

A Brief Review of Some of the Exhibits

HERE will be 130 exhtbitors in the Eleventh
British Radio Component Show, to be held
at Grosvenor House, London, from April 6th

to 8th, 1954, This is more than at any previous show,
and includes six tirms who have not previously taken
part in this exhibition. This annual private exhibition
is organised as usual by the Radio and Electronic
Component Manufacturers’ Federation (22, Surrey
Street, Strand, London, W.C.2). from whom invita-
tions may be obtained. It crowds into the space ot a
few thousand fect, in a comfortable hotel, a represen-
tative display of an industry which employs 40.000
people and turns out nearly 1,000,000,000 com-
ponents, valves and accessories a vear.

The cxhibits comprise Britsh-made components
for the radio, electronic and telecommunication
industries. as well as  gramophone  components,
valves and test gear.

While scveral manufacturers will not announce
their new products until the opening day, 1t is possible
to give some idea of the scope of the exhibits and
trend of development and to give some examples.
As might be expected, there will be a good many
exhibits cateting for the development of television
all over the world and for its expansion in England
to the higher frequencies. Several manufacturers will
show multi-channe! tuners for TV receivers, there witl
be valves for the new British TV frequencies and
picture tubes with improved focusing units, Some new
instruments for tetevision servicing will be shown and
there will also be cameru cables and television aerials
for continental as well as home usc.

Resistors, cuapacitors and other components will
be shown in new ranges. mecting still more stringent
tests of efficiency under the most scvere conditions of
temperature and humidity and there will be new
applications ol some of the latest plastics and other
materials.  Several firms will show tape recorders
this year. Gramophone components, including a4 new
ceramic pick-up, will be well teatured and there will
also be new microphones and loudspeakers. Printed
circuits will also be seen.

The following are extracts from early information
received about exhibits in the Radio Component
Show.

Weymouth Radio Manufacturing Co.. Limited 1S
Whiteley Electrical Radio Co., Limited......... 19
Wimbledon Enginecring Co., Limied.......... &4
Wingrove and Rogers, Limited..................... 56
Wireless Telephone Co., Limited.................. 70
Woden Transformer Co., Limited. . 50
Wolsey Television, Limited 96
Wright and Weuaire, Limited 121
Aerials

Aerials for sound radio, inciuding FM. and for

TV suitable for export to particular markets. One firm
has a range of 300 different aerials, specially designed
for the American and Canadian standards, including
10-element arrays and stacked all-band aertals.
Elimination of metal-to-metal contacts which are
prone to corrosion has been accomplished, and
universal mounting of telescopic car-rudio acrials is
also mentioned.

Cables and Couplers

A coupler specially designed for use with centi-
metre link equipment, but expected to receive other
applications.

Demonstration of reduction of residual cable noisc
by a factor greater than 50 : 1. following special
treatment ol inner and outer surfuce of the core
insulant.

Wire-end terminals in 150 different sizes.

New 50-ohm helical membrane coaxials and a new
75-ohm cable of 1}in. diameter.

Air-spaced articulated cable, ctaimed to be closely
approaching the ideal 100 per cent. air-insulated
concentric line.

Capacitors and Resistors

A new stable high permittivity ceramic for by-pass
capacitor manufacture.

Improved characleristics in reduced size in electro-
lytics for radio and TV, specialised clectronics and
A.C. motor starting. Average reduction in size over
past year for given capacitance and voltage is esti-

The New Collaro Model 2010 3-speed Transcription
Gramophone Unii.
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mated at 10 per cent. Standard commercial range
operates from minus 20 deg. C. to plus 80 deg.
C., and works inspection standards for lcakage
current has improved by 33} per cent.

Miniature metallised paper capacitors for use up to

85 deg. C.; t(hermetic metal-cased midgets for
operation {rom minus 100 deg. C. to plus 120
deg. C.

Variable condensers in range of 16 standard

patterns covering the whole eleutxomu field from

In the T.C.C. range these ceramic pulse-feed
condensers have many advantages.

miniature receivers 1o transmitting typss up to 5,000 v.
test.

Extension of capacities and voltages to the range of
subn_nnlalme electrolytics for transistor circuits and
hecaring aids.

Controls and Switches

A hermetically-sealed 5-watt rheostat potentio-
meter, stated to be lh«, only potentiometer of its lype
fully approved to * H.1,” the highest Service speci-
fication for resistance to temperature (minus 60
deg. C. to plus 100 deg. C.) and humidity.

Sine/cosine potentiometer 20 K to 30 K to an
accuracy of plus/minus one per cent.

A new rotary main switch combining a number of
microsensitive switches which can be ganged to-
gether in any number up to 12 units. It is compact
and small and switches up o 750 watts per ‘scction.

Four-channel composite control unit for 3-D sound.

Germanium Exhibits
Apparatus illustrating applications of transistors.
Germanium junction power rectifier a quarter of
the size of the present metal rectifier with clectrical
efficiency of 99 per cent.

Plastics

Silicone mouldings for heat stability, polyester
resins for potting miniaturised circuits.

Nylon mouldings, large injection mouldings such
as radio cabinets made from medium impact poly-
styrene as opposed to articles formed from glass
fibre impregnated mat.

Extruded insulation in two and threc colours,
spirally applicd—giving colour in depth, not by
surface printing.

Terylene as insulation for copper conductors and
resistance wires for operation up to 130 deg. C.

Sound Reproduction and Recording
A.new transcription motor and ceramic pick-up,
to be in production soon, suitable for tropical use.

Tape recordinp at a variety of tape spesds—
11/16in., 1{in., 3in. and 15in. per second. .

Tape _monilor for long duration air/ground com-
munications.

New microphones in both general purpose and
deaf aid ranges.

High-fidelity power speakers for large gatherings.

Miscellaneous o

New rubbef-to-metal bonding technique.

Complete soldering and fluxing process for printed
circuits and an automatic soldering head for repe-
tition soldering processes. This automatically feeds
the solder forward and brings the iron down to the
component to be jointed, making up to 3,000 joints
an hour.

Photo-clectric cell measuring fin. by gin., so
sensitive to light that it will operate a relay direct
wnhoul any form of amplification.

*C™ cores with improved bonding technigue
giving complete stability in operation in temperatures
up to 200 deg. C.

A range of small diameter ceramic tubes, the
smallest being 0.018in. (0.45 mm.) diameter with a
bore of 0.004in. (0.1 mm.), suitable for temperatures
up to 1,600 deg. C.

Electronic gauge used in guided missile and
supersonic flight research. capable of rapid measuring
and calibrating machine parts to a few millionths of
an inch.

New nickelising technique for bushes and scals.

Fiftteen volt battery for hearing aids of the
following dimensions : 19/32in. x 35/64in. x 1§in.
(I5 mm. x 14 nm. x 35 mm.).

TV Valves and Components

New valves for the new British television
quencies (Band 11D and V.H.F. F.N. reception.

Claimed to be the first wide-angle electrostatically
focused tube to be manufactured in Britain,
featuring semi-automatic focus, eliminating the need
for an external focus coil or magnet.

A new 21in. TV tube giving nearly twice the arca
of the 17in. tube.

Dual magnet focus unit made more compact than
hitherto and incorporating a less expensive method
of picture positioning for use in low cost TV
receivers.

New focusing unit departing from the use of ring
magnets.

Multi-channel turret TV tuners.

fre-

A Dubilier ** Duconol™ capacitor in

aluminiion container.,

special
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NE simple and highly effective aerial system is

O the ground-plane acrial. However, there are

certain aspects of this acrial which are not
sufficiently stressed in the few articles describing it.
1t is too often assumed, for example, that it is a
“one-band 7 svstem, and thus of litile intcrest to
those wishing to work upon all of the DX bands.
Morcover, the particular properties of the ground-
plane aerial. making it of special value for extreme
DX working, may in fact make o casual experimenter
think tha it is & poor arrangemeint.  This is due 10
its suppression of ~ semi-tocal 7 signal of the short-
skip type of up to, say, 1,000 miles radius.  Aciually,
this feature enables weak DX of long range to be
received at up to some 20 Db better discrimination
as against a conventional horizontal acrial.

It ie clear, thervefore, that the ground-plane acrial
raust be treated with respect.  Furthermore, some
appreciation of the actual operating principles of a
ground-plane aerial are in order, as this will cnable
effcetive use to be made of a ground-plane for DX
working. In fact, of course, a ground-plane aerial is
no morc than a scaled-down version of a quarter-wave
Marconiaerial, plus a full quarter-wave radial counter-

poise system. [n practice, of course, lew amateurs
could possibly erect such a sysiem on top band or

Vertical radiation

pattern of a ground-

Maximum raciation ,

at zero angle. B, -

average tocation.

Radiation pattern iy

radiation is attemi-

ated. ¢

/
4,\\
—

_ 233
=E£==1t

a ) 8
Fig. | (abcve). A

plane over a perfectly ‘

conducting earth.

Vertical paitern of

ground-plane over

still good at low

ungles, but zero angle

A= —2;’ e

Fig. 2.—Dimensions of whip and radials for a fre-
quency .7 Fowr radials are conventionally used.
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DX AND THE GROUND-PLANE AERIAL
By O. J. Russell, B.Sc, AlinstP. (G3BHJ)

' even 80 metres for operation on the L.F. bands*
However, upon the H.F. DX bands, such a scaled”
down system becomes the ground-plane, In operating
principle there is very hittle difference between them.
However, there are a few poimts 1o watch. First of
all with an H.F. ground-planc aerial, the whole
acrial—ground-plane radials as well—<can be comfort-
ably erected at a reasonable height above the ground.
On V.1LF. systems it may, in fact, be erected at a very
considerable height above ground. The London Taxi
service acrial near the Crystal Palace is, no doubt,
familiar to many readers. However, for the DX
bands it is still possible to erect the ground-plane
radials well above earth. This is well worth white if
it can be arranged. as the ground-plane radiates a
very low-ungle pattern. The ceffects of nearby
obstructions may, in fact. interfere badly if the aerial
svstem is crected at ground level.  Accordingly, the
absorption of nearby buildings can conveniently be
overcome by raising the ground-plane acrial system
well above earth. The diagram of Fig. | shows the
theoretical radiation pattern obtained over a perfectly
conducting carth, plus the ettects of the lower con-
ductivity of a normal location.

Radials

While the basis of the ground-plane aerial is a
quarter-wave verticul with  quarter-wave radials,
optimum performance is obtained by having the

radials slightly longer than the vertical ““ whip ™
section.  As a busis tor

. . X constructing a practical
Fig. 3 Arigho. The H cround-plane acrial, the
ground-plane  radials following design

may be wires held down- l notes mayv help. The
wards ar an angle rather

than horizonrally. This is

U.’)(’H a more convenien!

Jorm 10 construci.

~————— Radigtor

Radigi
-~

P

Insuigtor

]
Guy anchor 5

Woogen mast —&L
\ o I
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vertical ** whip ™ should be cut for a frequency of or 300 ohm line, preferably the round-section type for
233 fu., all weather use, are satisfactory in this application.
F megacycles to === and the radial wires should  Despite the presence of standing waves, efficlency will
241 ft. be high. 1t might well be higher than if cheap coaxial
each be long. However, if ground effects or cable were used. Moreover, if multiband operation is

F
nearby buildings interfere,
very slight readjustment.

One aspect of the ground-plane is that the vertical
““whip ” 1s quite short on the DX bands. This has an
important bearing upon construction. Thus for 20
metres, the vertical will be, say, 16ft. 8in. for C.W.
edge opemuon This can, therefore, be made of the
well-known interlock-
ing steel tube units
available as " surptus”
items. Some support-
ing guy wires may be
necessary for 20 metres,
but certainly not for a
10-metre band ground-
plane. On 40 metres
more rigid tube is need-
ed, but a ** gas-pipe”
whip is a possibility.
Furthermore, where it
is not feasible to have
the ground radials at
right-angles to the
“ whip,” they may be
sloped downwards.
This actually raises the
centre impedance of the
ground-plane from its
36-ohm figure for right-
angled radials, and the
limit is reached then
the whips hang down so that the aerial becomes a
centre-fed vertical of 72 ohms centre-feed impedance.
However, with the radials at an intermediate angle,
they still function as a ground-plane, but need no
longer be self-supporting, as they can be wires main-
tained in tension by guys taken to anchors (Fig. 3).

these lengths may need

Fig. 4.—Mlethod of atach-

ing aerial components 10 a

coaxial feed line. Radials

are soldered 10 the outer

sheath. The centre " whip™

goes 10 the centre wire of
the coaxial cable.

Feeding
Methods of feeding such ground-plane aerials are,
of course, of importance. The conventional method
is 1o use coaxial feed, with the centre conductor of
the coax taken to the whip, and the radials grounded
to the outer sheath of the coaxial cable (Fig. 4).
This is an elegant method, much in vogue for V.H.F.
radiators. However, despite the agonics of self-
appointed ** experts,” there is no rcal need to use
coaxial cable. In fact, a tuned resonant parallel
wire feed may be used. Thisis of real utility,
as it makes multiband operation of a
ground-plane feasible. Spaced wire feeders,

“\

To
TX

=

Fig. 5. —Arrangements A and B are most useful jm Jeeding coaxially fed ground-plane aerials.

desired, the parallel tuned line is more convenient.
Thus a 20 metre ground-plane will also operate on
10 metres with reasonable efficiency. A 20 metre
ground-plane will operate on 40 metres, although
not with the highest efficiency. Thus three-band
operation is feasible. A 20 metre ground-plane would
thus be useful for 40 metres and 10 metres as well.
However, while a 40 metre ground-plane would be
effective upon 20 metres, it would not give correct
low-angic radiation on 10 metres. It would still be
useful for shortskip 10 metre Q.S.0s however, while
retaining the full DX capabilities for 20 and 40
operation.

The transmitting end coupling circuits also need

g 7o
nt

To
Ant.

A 8
To Tx o >

Fig. 6.—Parallel resonant wire feed lines are easily

handled by the appropriate series circuit A,

or the parallel circuir B, according rto line length
and band of operation.

some discussion. Coaxial feed for one-band operation
requires a low-impedance feed. Three" suitable
circuits are shown in Fig. 5. A Pi output TX for
example, designed to operate into a low-impedance
line (the usual arrangement), Fig.. S5A; is thus a
popular choice. Also for low-mmpedance feeds, the
series-tuned circuit link coupled to the TX (Fig. 5B)
is also very useful. Under some conditions the use
of taps across a link-coupled parallel-tuned circuit
(Fig. 5C) may be more cffective. For parallel-feed
systems, using tuned lines, the conventional series-
tuned or parallel-tuned link- coupled tuning systems
(Fig. 6) will be used. For lines approximately an
odd number of quarter waves long (for fundamental
ground-plane frequency working) the parallel-tuned
system will be used. For lines multiples of half-waves
(i.c., an even number of quarter waves), the tuning
system will be the series circuit. However, for
operation on other than the fundamental frequency,
it may be neccssary to change from series tuning to
parallel tuning or vice versa; depending on circum-
stances. R

7o
X

=

8

'IHI

However,

arrangement ¥ may be of value in case of difficulty with 4 or B methods.
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A compLeTeLy Assemsieo  MODERNISE YOUR OLD RADIOGRAM FOR A GENUINE

“ ALL-WAVE " SUPERHET SPECIAL OFFER!
CHASSIS OE S 23 B - coovocn

. . -SPEED

We offer this Autochanger complete with Model 3

B.3 3-waveband as advertised together wiLh‘ 10in. AUTOCHANGE UNIT
p.m. Speaker for £23 plus 10 - carr. and ins., or with
B3PP Model for £26. ptus 10 - carr. and ins.

1. B.3—A @
5-valve waveband @
illa?r?;thigsx Regfliver for § 7 6 carr. and ins.)
.C. o > N .
mains 100-120 volts and e Ny j wrice £18 10
200-250 volts employ- ® @ These units will
ing the very latest ® auto-change on all
miniature valves., It : three speeds. 7in.. 10in .

and 12in.

® Incorporating HIi-0
Crystal “Turnover” Head.

® They have scparate sapphires for L.P. and 78 r.p.m. which
are rroved into position by a simple switch.

1z designed to the most
~ modern specification. great attention
having been given to the quality of reproduc-
tion which gives excellent clatity of speech and music on both
Gram and Radjo. making it the ideal replacement Chassis for i A p . 0 .
that “-old Radiogram. etc. ® Minimum basc-boavd size required 131in. x 123in. with heighit
Brjel specifications:—Model B.3—Valve line up, GBE6. 6BA6 @ above 5iin. and height below baseboard Ziin. A hulk purchase
GATS, 6BWG, 64, Waveband Coveraze ; Short 16-50 : Mediwin g cnables us to offer these BRAND-NEW UNITS, including mount-
187-550 ¢ Loonz 909-2.000 metres. Controls (1) Volume with on'off: g INg instructions, at this exceptional price.
(9) Tuning t(dywhesl type): (3» Wave change and Gram: (4} L]
Tone (3 position switch operative on Gram and Radio).
Negative I'eedhack is employed over the entire audio stages
Chassis size, Llin. x 7¢in. x 8!in. high. Dial size, 9lin. X 4lin.
Price, complets and READY FOR USE excfudinZ speaker,
(Carr. and Pke. 7'6 extra.)

.—This model is the B.3. Receiver but incor-
'8 VALVES in PUSH-PULL, resulting in really
excellent quality reproduction up to approximately 6 watts.
Price £1515 -. 1Plus7 6 carr. and ins.»

A DUAL CHANNEL PRE-AMPLIFIER and TONE

CONTROL UNIT

This comprehensjive PRE-AMPLIFIER and TONFE CONTROL
UNIT provides full control of Bass. and Treble in conjunction
with a main Volume'Mixer Control. Can be us<ed with any
Amplifier and any Pick-up, the range of frequency control pro-
vided by the unit aflording ample compensation for all tvoes of
Pick-up and all natures of recordings, i.e., Fnglish. American
and Long-Playing, without recourse to Pick-up correction. The
extreme flexibitity of the Bass and Treble Controls is such that
th> level of Bass and Treble can be set to suit any condit’ons
irrespzctive of the volume output of the Amplifier.

The Unit measures onlv 7in. X 4in. x 2in. including self-contained
Power Supply, and can be accommodated efther on or away from
the main Amplifier. i.e., in the frout panel of a Cabinet or anv
other position. Price, including drilled chassis, valves (6SNT
and 6J5), £3 16 9. Complete assembly data are available separ-

ANNOUNCING A NEW DESIGN

The STERN'S

—— SUPER-SIX »’=—

A COMPACT AND HIGHLY FFFICIENT RADIO-RADIOGRAM
RECEIVER CHASSIS.

BRIEF DETAILS
e Covers 3 Wavebands. 18-30 | @ Employs 6 VALVES having
metres. 190-550, 800-2,000 metres, | PUSH-PULL tor 56 WATTS
® DELAYED A.V.C. on ALL | OUTPUT
WAVEBANDS. ® PRE - SELECTIVE FEED-
® 4 POSITION TONE CON- | BACK.
TROL. ® RIIAT, QUALITY both
® Provides INDEPENDENT [ RADLO and GRAM.
MAINS SUPPLY FOR RECORD | @ FOR _AC MAINS SUPPLY
PLAYER (if reguired). 200-250 Volts 50 cveles.
THE COMPLETZ ASSEMBLY MANUAL IS AVAILABLE FOR 2 -.
This gives very detailed practical drawings and lavouts and
includes a complete price list.
® THE COMPLETE RECEIVER CAN BE BUILT FOR £10/7 6.
including the OCTAL VALVE LINE-UP or lor £12 7 6 with the
MINTATURY VALVES

ately for 1'3. Completely assembled and ready for use. £5'5'-. ove YY) Y
] »e L] o0
e .ﬁf'#"ﬁ 2 A 4-VALVE QUALITY “PUSH-PULL" 6-8 watt A COMPLETE 4 VALVE T-R-F-
b ! gl AMPLIFIER for A.C. mains :cHAssls including a 5° P.M. SPEAKER

Incorporating Negative Feedback, Filter Input. Circuit

4

and VALVES for only

{ and employving 6V6s in Push-Pull. A simble arrangem-nt @
is provided to enable cither a magnetic crystal or : ” £6/9/6
lizhtweight pick-up to be usad, and is suitable lor g 7 v
use with Standard or Long-Praying records. Atone ¢ Plus 7 6
control i= incorporated. and the 1N-watt output @ an(da;;ﬂ

fransformer is designed to match 2 to 13 ohm
sprakers. The overall size of the assembled Chassis
is 10in. x 8in. x 7!in. high. and full practical dia-
grams are supplied. Price, includingz drilled chassis
and valves. of complete kit, £6 17 8. Price of assembled
chassis, supplied ready for use, £8 12 6. I'ull descriptive
leaflets are avaitable separately for 1 -

0099000 eseos oes
'This tecsnver

COMPLETE KIT for 12 WATT HIGH FIDELITY gwus recner i
““ Push-Pull>’ AMPLIFIER latest design coveriny
Designed for A.C. mains 200 to 250 volts, @ vutn L. and MW -
employs 6 vaives plus rectifier, with @bands. and i ludes .
negative feed-hack, and comprises a main § modern BVA miniature valves. line up being
amplifier chassis and a remote controlled @ 12BAS—12ATE - 12A6—GW 4. 1t incorporates
Pre-amplifier and Tone Control Unit. Permeability Tuned Coils. ensuring excellent
incorporating four controls—bass, treble, ®@selectivity and senmitivity. Overall size of
main volume or mixing control, and a complcte (hassis including Speaker 104in. x

radio. gram. microPhone selector switch .attractive Bakelite lvory finished
7 :‘)I]Lm AA A:in. available for
o

This control unit measures only 7 x 4 »
2in,  The measured fregquencvy range o
the amplifier with this umit shows an
excellent response from 14.600 cveles down g
to 20 cycles, Lthe bass and treble control
allowing independent control of gain a
hoth ends of the treauencvy range from
zero to & gain of 50. It can be seen, therc
fore, that ample correction is oprovide

CPersonal » liminator
A comvlete kit ot parts o build a Midget
All-d1 v Battery Eliminator. giving approx.
69 volts and 1.4 volts. "This Eliminator is for
use on A.C. mains and is suitable for any
ALhE T o . ) ? vl-alvo lﬂupm')u-t receiver requiring H.'T. and
to suit #nv type of pick-up with any tyn LT, voltage as above or approx. to 68 volts.
of recording. 1nput voltage for maximum @he kit is quite easily and quickly assembled
ou(tip%t xi A;i) Jm\. (i.-'}d\'glrts ?tn‘i) amr‘:isi‘g?d is rlx?_med ill‘l a llx)gm. all,xmmn“n::m‘i(se. size

. and 30 mA. H.'I'. is provided for tuning u in. X 1{in. x 3¢in. Pricc ot complete kit with
ete. Price of complete kit, Amplifier and Contro) Unit. including drilled chassis and :easy~1n—|()llnw assembly instrupctions. 'Le
valves. £14. Complete specification and lavout, 2 -, We can also supply completely ®In addition we can offer a similar COMPLETE
assembled and ready for use at £17. Please add 7 6 carr. and insurance, :K T to pravide approy. 89 volts and 1.1 volts.
THIS AMPLIFIER COMPARES WELL WITH 'PHE WILLIAMSON AND SIMILAR g$ize of assembled Unit 7in. x 25, x thin Price
DESIGNS A" A FRACTION OF THE COST. @47 8. (Plus1 - carr. and ins )

STERN RADIO Litd. ™ * 500t ST =%
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HANNEY of BATH offers:—

EDDYSTONE RECEIVER, ex-stock at £42/15/-. Send for
illustrated brochuxe NEW Eddystone catalogue 1/2 post free.
MIK Acos Mic. 22-2. 84/- . Mic. 30, 50/- ; Mic. 33-1, 50/-;
Rothel‘mﬂ 2AD56. 63/-.

l()l‘l)\l KERS.—Goodmans Audiom 60, €8:12/6 .  Axiom,
150 Mk. 11, £10/5/6. W B, HIGH FIDELITY. 3 « coil. HF.610. 6in.
50/6 ; H.F.810 8in., 80,6 : H.F.012, 9in., 87/- ; H.F.1012, 10in.. 73 6 ;
152 ‘available at 73/6).

S (St.ate range required.)—Osmor Q. 4’-: Weymouth H.
. 3/~ : Denco C TRF. 8/- pr. Denco Maxi-Q std.
or miniature, 3/11. with reaction, 4/9 ; R.E.P. dual range high
gain. 4/-. OSMOR Q Collpacks. Type HO, 48 : LM, 40/- . Batt..
50/- ; TRF, 40'- ; ETA 4 Station Tunmg pack 43/8.
1.¥, ’l RANS. (465 Kc s ) Denco TFT. 12/- pr. ; IFT, 6. 184 pr. ;
w%aArne M. 800h21, .; Weymouth P 4, 15’ pl ; P5 86 cach
P
()UTPUT TRANSFORMY, RS —50 watt POTTED de Luxe type to
suit single or push-pull PX4. 6V6, 616 and KT66 valves Optimum
leads 4,000 to 10.000(2. Elev en ratios 15} : 1 to 78 : 1. 47/3. Elstone
MR/T 4 w. multi-ratio, 89 : Elstone MR.7. 7-10 w. multi-ratio,
18/9 ; MR.15, 15 w. multi, 41 6 ; MR.30, 30 w. multi. 49/6. Woden
Williamson, Potted, WOT25, 1.7¢) secs., £6 10/-. WOT.2.6, 3.6 (2

PV, I'S.—JB. SI1.8 Drive. 27 6 E.2 V-Condenser. 14 - |
W.B. 8in. H. 0 L.S. (less trans.). 60/6 ; All resistors and con-
densers as per our General List.

TELEKING. —Consbrucwrs Envelope, 8/- Coilsets, 44,'6 8
Chassis kit, 50/- ; t. £7/4,3 . RM4 rE:ctlﬁer 21/- ; Allen
Components, 1,0308, 40/ : F0305 21/- : DC300. 39.6 . FC302. 31/-
GL16 and GL18, 76 each 15/- © SC312, 21/~ ; AT310, 30/- ;
OP117, 9/- . Dubilier Resnst,or pot, kit. 81'6.

P.T. SUPER VISOR

T.C.C. Condenser kit, £8:/6 4 : Erie resistor kit. 54,4 : 4 w'w pots,

28/: ; 7 Erie carbon pots, 35/ 1 Allen collsets. 44/6 : Allen CD/300C,
39/6 ;. GL.16 and GL.18, 7/6 each C.312, ¥C.302,
OP.117 output trans.. 9/- . Denco WA/FMAL 217- ;
Denco chassis kit, 51 8 ; Westinghouse WX.6, 3'10 :
LW.7, 26/8 ; English Electnc polystyrene mask. 45/
ﬁlt,er, 32/8 ; anti-corona ring. 6/8 ; Tube sheath. 8/2 ; T.901 tube,
inc. carriage and insurance. £22/14/10 : Elac IT8 ion trap, 5!-.
WIDE ANGLE VIEWMASTER.—Instruction Envelope, 3/6.
Priced parts list available on request.

CATHODE RAY TUBES.—Mazda, CRM. 121B. £16/13 8 ; CRM.123,
£17/14’6. Mullard MW31-74. £16/13/8 36-22 & 24. £19/9/3 ;
MW43-74, £23/12/8. Ion traps for all tubes, 5, each Please add 10/-
carriage and insurance on all tubes, any excess being refunded.
Send 6d. in stamps for our GENERAL LIST. which contains details
of components for Viewmaster, Teleking, Magnaview, Super Visor.
Mullards, Coronet Four.
Williamson Ampllﬁer Soundmaster, etc.. etc. Pléase add postage

to orders under £2,
77, LOWER BRISTOL ROAD,

HANNE BATH Tel. : 3811

DIRECT FROM THE
MANUFACTURER

RADIO/RADIOGRAM CHASSIS
Built to Highest Technical Standards
vl FULLY GUARANTEED )

DULCI

All chasgis 11tin.
x T7in. x 8lin.
high. Latest
type valves
6BEG, 6BAG6.
6ATE, 6BWE,
6X41. Flywheel
tuning. Negative
feedback  over
entire audio -
section. En-
graved knobs.
3 tone positions
for radio and
gram.

For A.C. Mairs 100120 ana 200;Z5J voits (SR

Mouel Ba—Lgng. Mejium Short, £12/12/0
Model 133.—%'1‘;1515;:;51: (gﬁlxl)\?‘ttgg\:wc £1 5/1 5/0
Model B3, —l)ouhlv lvc':lvé:c vg&{:pﬁl%u‘};a&ﬂ N £1 8/1 8/0
voaer v Nos oo, Lo, 3001 £15/15/0
g £18/18/0

Model $86.—Dauble Feature with PPyl & R.F.
odel BB~ ehle N aives “Satput s wate B 23/2/0

ALL PRICES TAX PAID

Escutcheon for 9in. x 5in. dial, 49 extra, Matching speakers P.\1,
type 3 ohms. 8in. or 10in. available. Chassis sent under money
back guarantee conditions against remittance. Free particulars

from the manufacturers.
THE DULCI CO. LTD,,
Telephone: Willesden 7778

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

LEARN THE PRAGTICAL way

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

EASY TERMS FROM £1 A MONTH

m EXPERIMENTAL OUTFITS

The only Postal College whichls parl

~ PUST THIS COUPON TODAY EXPERIMENTAL s
= ha

1 Please send ‘me your FREE book on Practical Courses: ) OUTFITS : Rac S
] 1 RADIO 1— A course in basic principles Y
1 | am interested in | RADIO 2 — Instruction and equipment from which you build a Radio
1 To: EM.I INSTITUTES. Dept 32X, 43 Grove Park | Receiver.
] Road, Chiswick, London, W.4 |} TELEVISION — Instruction and equipment for building a Television
| NAME i Receiver.
I ........................................... Mesarerrrrrivrricann : Also for Mechanlcs, Electrlc'ty' chem'st"y Photography, camen'ry,
: ADDRESS Draught: cial Art, Amateur S.W.Radio, Languages.
|
)

' E.M.L. INSTITUTES

of a world-wide Industrial Organisation.
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Suspend a weight from a piece of string and

swing the weight. [If, whilst it is swinging,
you hold the centre of the string you will notice that
the rate of swing increases. If you suddenly increase
the length of the string while the pendulum is in motion
its speed will be reduced. In this example the
pendulum may be considered as the aerial circuit
of a receiver. I the pendulum is of the right length,
so to speak, it will swing in harmony with the waves,
but if it is not it will get out of step. In other words,
if the aerial circuit of the receiver is accurately tuned
it will resonate in sympathy with the incoming
wircless waves, but not otherwise.

\/VE carry the pendulum analogy a little farther.

Station Sclection

It is because a set must be tuned to a particular
frequency in order to receive a particular programme
that it is possible for a number of transmitting stations
to broadcast at the same time and to receive only
one of them. Each broadcasting station radiates on
a different wavelength (fength of pendutium analogy).
Refer back to Figs. 55, 56 and 57 on page 210 of
the April issue. The pendulum is shown swinging
in unison with the waves on the water. The crest
of each approaching wave strikes it at the right point
in its course to keep it swinging continuously. Now
suppose that the waves become more crowded (of
stiorter wavelength) so that before the pendulum has
time to swing back from the first stroke it receives
an impact from another wave.

Obviously, the swing of the pendulum will be
upset and it would not respond to the action of the
waves. In the same way, if the waves are more widely
spaced (longer wavelengih) there will still be no
response from the pendulum. These three conditions
correspond to the conditions prevailing when a set
is tuned to a particular station while two other
stations are also transmitting, one on a shorter and
the other on a longer wavelength. Only one station
would be received, not three. To pick up either of
the other two stations the aerial circuit must be
retuned in the same way as the length of the pendulum
would have to be altered if it were to keep in
synchronism with shorter or longer waves.

The Aerial Tuning Coil

Aerial funing coils take many forms. Wec have
seen earlier that it may consist of a simple
hank of wire, a number of turns wound round a
cardboard former or it can take the more com-

Ve Beginmers Croiele

vl R D LO

The Thirteenth Articla of a Series

Fundamentals of Radio

and This

Month the Transmission of the Signal
is Being Discussed

By 7. J. CAMM

Explaining the

Transmission Reception,

plicated form seen in receivers to-day. The wire for
the coils is copper and it is covered with either cotton
or silk so that the turns are insulated from one
another.  This is necessary in order to compel the
small electric current picked up by the aerial to
travel from one end of the wire to the other and not
to jump across from one turn to the next.

The simplest way of connecting the aerial coil is to
join one end of the wire to the acrial and the other
to the earth. This latter may be a metal rod or plate
bedded in the earth, a water pipe or some piece of
metal in connection with the earth. The tuning of the
aerial circuit is dependent on the size of the aerial
coil (number of turns) and the capacity of the tuning
condenser.

The Tuning Condenser

The use of thc tuning condenser is to vary the
capacity of the aerial circuit. [t is a sort of vernier
device. The aerial coil is wound with sufficient turns
to reccive all stations on the particular wavebands to
be covered—medium and long, and sometimes short,
medium and long (as in the case of all-wave receivers).
The condenser is used to vary the range of the coil.
The tuning knob varies the interleaving of the fixed
and moving plates and by rotaling the knob you can

—Insulators

i ]
:| P i %’I\Ql 7/\\
// 4 z \

- - —
Leadtin = / r r Tuning
{ | = _condenser
E |
Py
N NS
; Earth N

Plate

Fig. 58.—The clements of the aerial tuning circuit
shown diazranuratically.
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Tuning condenser

Fig. 59 (a) and (b).—Diagram illustrating the flow
of electric currents in the aerial circuit of a receiver.
The electrons first flow to one end of the tuning
circuit as at (a), and then to the other end, as at (b).

tune the receiver to various wavelengths. This is
similar to being able to adjust the rate of the pen-
dulum in the examples previously given. If you wish
to receive a station on the lower wavelengths the
plates are moved outside the fixed plates and the
reverse for the higher wavelengths.

The Carrier Wave (see Fig. 58)

As soon as the broadcasting station is switched on,
and before anyone speaks into the microphone,
wireless waves are being radiated. These 1 liken to
waves on the surface of water, and, as previously
explained, they are all of the same height and follow
one another at the same interval of time. What
happens when anyone speaks into the microphone
is that the waves no longer remain the same height,
but fluctuate in accordance with every variation in
the tone of the speaker’s voice. Of course, they do
not vary in length (distance between each crest), but
only in height. Naturally, the length of the waves
must not vary, otherwise we should not be able to
tune them in. This means that the waves will still
cause electric currents to surge up and down your
aerial, but they will vary in strength according as the
waves vary in height, these variations in turn having
been caused by the fluctuating sounds of the speaker’s
voice. Thus, the height of the waves varies while the
length is constant.

The Speed of Waves

It is perhaps as well at this stage to make some
mention of the velocity of wireless waves. Actually
they travel incredibly fast, something like 300,000,000
metres per second. This means, for instance, that
waves 200 metres in length sent out by a broadcasting
station would strike vour aerial at the rate of 1,500,000
per second. These in turn set up electric currents in
your aerial circuit which surge up and down it at the
same speed. Owing to their very rapid oscillations
these currents are known as high-frequency currents.
It is with these that the first valve in our receiver has
to deal. In order to explain the action of this valve we
shall have to make one or two elemenlaly studies
of electricity.

. www.americanradiohistorv.com
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What is Electric Current ? -

The accepted theory of electricity is that all matter
of whatever nature, whether it be solid, liquid or
gaseous, whether it be metal, wood, stone, water, air
or anything else, is composed of minute particles
called atoms. But these atoms are not simply tiny
pieces of one sort of stuff. They in themselves are
composed of a centre core or nucleus of positive
electricity. This nucleus is surrounded by a number
of negative particles of clectricity. These latter are
the electrons—and in size we know them to be
infinitesimally small—which are responsible for
electric currents. These, unlike the positive nuelei,
need not remain stationary on a substance, but can
move about. If a number of them are made to travei
to one end of a wire it is said that an electric current
flows along the wire.

In the ordinary way there are just sufficient electrons
in each atom electrically to balance the positive
nucleus ; but if some of the electrons leave the
atoms at one end of the wire and go to the other
end, then the end to which they have gone will have
alarger proportion of negative particles than normally,
and is, therefore, said to be negative ; in the same way,
the other end of the wire havmg a deficiency of
negative particles will be positive.

Electric Currents in a Radio Receiver

First the electrons mentioned above travel to one
end of the circuit and then to the other. This is going
on all the time your set is tuned to a station, the only
difference being that sometimes a larger and some-
times a smaller flow takes place, according as the
wireless waves vary in magnitude with the speech or
music being transmitted. By connecting a wire (o the
first valve, the electrons are made to do some useful
work.

The reason that we cannot connect up the loud-
speaker right away and hear the music is that the
currents in the aerial circuit move too fast. We
have already seen how quickly they oscillate back-
wards and forwards, the result being that the loud-
speaker would be unable to follow them, for as soon
as it commences to respond to the flow in one direc-
tion, the current would have already changed and be
flowing in the opposite direction, the average effect
being nil.

(To be continued.) '

Stream of
e/ectrons

. C
L'
Grid
leak
Figs. 60 and 61.—(Lefty The normal electron flow

inside the valve. (Right) the signal electrons on the
grid and grid condenser.

=" Filament

Fig. 62.—The accunulation on
the grid side of the condenser.
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A SIMPLE AND COMPACT 5-VALVE SUPERHET
By D. A. Smith

HIS receiver was constructed for portability
and  was required to provide for the
reception ol either the long-wave Light

Programme on 200 k¢/s or the medium-wave Home
Service on 908 Kkc/s by the operation of a single
switch. [t is robust, and small enough to be carried
from room to room, making a useful sccondary
recciver. A switch is incorporated to enable it to
take its power supplies from an external source via
an octal socket in the rear, so that with the installation
of a vibrator pack in the car it can be used on picnics,
elc.

The circunt diagram shows that it is quite straight-
forward. Somc non-essential components have been
left out in order 1o make it easier to wire up, and to
keep the size down without resorting to the use of
miniature components.

To use up some 1.F. transformers already to hand.
an intermediate frequency of 175 ke/s was selected,
but therc is. of course, no reason why the conventional
465 k¢'s should not be used if the local oscillator is
adjusted accordingly.

A triode hexode, such as the 6K8. is the obvious

An internal view of
the receiver.

PRACTICAL WIRELESS
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valve 10 use as the frequency changer, but a 6L7
pentagrid was available in the spares box so this
was used. This particular pentagrid is designed for
use as a mixer only, with a separate oscillator. It
was found to function satisfactorily in this applica-
tion, however, as a combined oscillator and mixer,
the cathode and first two grids forming the oscillator
section and the signal being apptied to grid No. 3.

A four-pole three-position switch is used as station
selector, the third position being a silent one—a uscful
facility.,  This switch sclects tuned circuits tor the
frequency changer input and oscillator circuits.
The coils uscd in this casz werc surplus from a
BC433 radio compass receiver, but proprictary ones

L

/-
Azrigf circurt slugs

T 7

Sicle view, showing position of trimmers.
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b T I P P — oot ) 1 ) S { ) | | D | | | | O | -G-{ -

HANDLE pentodes. There are no frills to the sccond detec
and A.V.C. circuits, and the number of compone
used has been restricted 10 the bare minimum.
single diode performs
. both the above func-
tions. The first A.F.
stage uses a 6J5GT
and the output stage
is a 6V6G. Negative
L feedback is applied to
3% this stage by the omis-
sion of a cathode
decoupling condenser.
The decoupling con-
denser on the first
A.F. stage cathode
can also be omitted

5314 >\ with a small reduction
/C

- -

in gain.

N
N

Adjustment
% Lining up
r"— 83— commences with
the 1.F. transformers
in the usual manner.
TRMMER In order to achieve a

OSC.
/ double - humped re-
/-\ sponse curve, and so
improve the band-

width, it is advisable

KJ e lo connect a tem-  gnogiher view of the
) 1% porary shunt consis- receiver.
23//6 ting of a 30 K2
resistor in series with a 0.1 #F condenser across e:
;) winding of the transformers in turn while tun.
/74 the other winding.

\

STATION .
s SELECTOR /ND/CAfOR Having lined up the L.F. transformers the L.
2
\ / FE(:‘T
-
3% ‘
< -~ "
6%

Details of the front or panel.

would be more suitable, providing they have adjust-
able slugs for tuning.

The I.F. amplifier is a 6BA6 vari-yipantode—here,
of course, there is a wide choice of suitable R.F.

U e ey
[ LIST OF COMPONENTS
| 1.3, 6, 0.14F RI. 1.000 ohms
(8,09, R2. RY, 2.2 Megohms
{ <o RIf,
: 2,7, 0.05 F R3.R6. R7. 100.000 ohms
| cim, 100 1F R4, 15,000 ohms
: C 25 pF. variable RS, 33.000 ohms
| cii, cr2e 200 oF R, 100 ohms
= Ci3, 0.01 «F R10, 1 Megohm
| cig 25 4F. 12 v. wkg.  Ri2 2,700 ohms
s Cis. 0.0065 «F RI3, 500.000 ohms, Pot.
| Cle.Ci7.  32-324F. 350 \w. R14, 220 ohms
s Ca,Cb, Cc, Scetext
| Cd Cht, 10 Henry. 100 mA
2 Ti, Qutput transformer,
| vy, 61.7 40 : 1 ratio
-z V2, 6BAG6 T2, Power transformer.
' V3, 6H6 Secondaries : 4 v, —__‘;
T V4, 6J5GT at 2t 6.3 v, at ~ A9
| vs. 6V6G 2 a.: 250-0-250 {
i Vo, DW2 v, at 80 mA. Theoretical
3

) ) () 4TI ) ) () | () ) ) || D ) - ) R )-S-) SE| N { ) ) .. |, 1) | )OS |} D ()P (] D} (D (| S+ ¢ ) |} |
i

|
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tor coils are selected by means of the switch, and a
nts 200 kc/s modulated signal at a level of about 1 volt
A

is injected at the third grid of the frequency changer.

' ., The value of the
fixed condenser,
Ca, required across
the oscillator grid
can then be deter-
mined by connec-
ting across this coil
temporarily a 500
pF variable con-
denser. This is
adjusted until the
signal is heard in
the output, the coil
slugs having pre-
viously been set to
approximately the
mid-position o f
their travel. The

cj/o

1a—t

The signal generator is then transferred to the
aerial terminal and its output reduced to a reason-
ably low level. The same technique can now be
used to find the value of Cc across the input circuit
coil.

This procedure is then repeated to line up the
medium-wave channel on 908 kc¢/s for the Home
Service, unless some other station 1s required. The
final adjustment is made on the coil slugs when
receiving the programme, and using about 3ft. of wire
as an aerial. This should produce ample output.

Panel Control

A small variable condenser of abcut 25 pF maxi-
mum is connected across the oscillator grid circuit
on both ranges, and is available as a control on the
front panel to allow for oscillator drift. This has
not proved to be essential in practice, however, and
any long term drift can be corrected by means of the
coil slugs which are accessible from the outside of the
cabinet.

) ) ) | | A ) - ) - ) -}

-

AERIAL E

SWITC, /\'/ §3 TERMINAL { ]

SMOOTHING
CHOKE
Cht

Ve

setting is then measured on a bridge and
the appropriate value of fixed condenser,
or combination of condensers, fitted.

value of the variable condenser at this I

ouTPUT

Iz SFOR,
/}ANT/WR@

i 250y
L L

AAAAA

i

LW
OSCILLATOR
con

) ) () ) ) Q) ) S} G| )

v3

- SLUGS —

=2
=

W,
OSI‘CJILLA TOR
Cor/L

STATION
SELECTOR
S/ N\

=< 5LU6s —

vaq

=/

U
X W — . W)

AAAAA
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AAAAA
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~

IFN-W |

YOLUME
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Details of undcrchassis component layout.
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Lining-up

If a capacity bridge is not available, it
Is necessary to resort to trial and error
methods for the lining up procedure of
Start by
connecting, say, a 100 pF condenser in

the frequency changer stage.

circuit for Ca and find out t

frequency the signal generator must be

tuned to produce an output
receiver.  There will, of course,
such frequencies, separated by an

equal to twice the intermediate frequency.
The lower of the two is the one 1

PRACTICAL WIRELESS

o what
in  the
be two
interval

cquired.

May, 1954

The oscillator frequency can then
be calculated by adding the inter-
mediate frequency to the signal
generator frequency found above.
You are then in a position to alter

the value of Ca to bring

receiver.

"

the
oscillator frequency towards the
required figure (665 ke/s for L/W
Light Programme when using 465 k¢/s LF.).

Another method of finding the oscillator frequency
would be to listen for it on an accurately calibrated
A similar trial and error process must
then be appliecd to the frequency changer input
circuit to tind the values ot Cc and Cd.

Lavout

illustration.

- 3%
"1[_ !
|

MAINS
TRANSFORMER
[
T
/;" L_'__' o
A~ S [
1
% |
8% ,
%
i 1FT
h— = | ’/
7
] e |\
- 1%
Ve |
| - 3
A 2%
1% .
%
D, [ ]
L oM -

Arother dimensioned layont.
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View of underside of chassis.
identified in the illustration on page 289.

The principal componeits are

The receiver layout is shown in the accompanying
[t 1s built on a chassis 6in. x Yin. x 3in.
deep, the bottom of which is covered in with u piece
ol expanded metal lixed by four 4 B.A. screws to

four pieces of angle brass. These
are secured to the chassis sides and
drilled and tapped to take the fixing
screws, which also hold four feet in
position. There is a cut-out In the
front of the chassis to accommodate
the bottom of the Sin. speaker,
which is bolted to the front panel.

The front und side panels are of
16 gauge duralumin sheet. They are
bolted to the chassis sides, and
above chassis level are held together
at the corners with tin. angle brass
drilled and tapped 4 B.A. Angle
brass also runs round the inside
edges of these panels at the top and
down the back nside cdges of the
side panels, To this is secured the
top and buck cover of expanded
metal, which is easily bent to make
the required L shape. 4 B.A. screws
are used for fixing. A carrying
handle bolted to this cover com-
pletes the job.

Speaker Fret

Expanded mctal can also be used
for the speaker fret. An alternative
to the labour involved in making
thz large circular hole f{or the
spcaker aperture is to make a
pattern of four or five holes with an
octal chassis punch.

The positions of the station
sclector switch can easily be marked
on the lvont panel by making shatlow
holes in its surface with a small drill
(No. 25 say) and tilling them with
white paint with the aid ol a sharp-
ened malchstick, keeping the panel
horizontal until dry. This should
be done after the panels have been
painted,
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POWER TO SPARE

BLACK & DECKER ELECTRIC TOOLS

polishes.
grinds
sharpens.
Also withs
attach-
ments
drives:
lathe. saw
bench,rise
and fall.
bench
grinder.
buffer_etc.
This_ re-
bustBlack
& Decker
electric
drill with

and self-
centring
chuck is
yours for
£2 and

i n e
monthlv
payments
of 108 or
£5.19.6
cash. All
attach-
ments
available.
Horizon-

Stand £8.7.8, Three items together
£10.4.6 or £3.2.2 deposit. Send for
our free booklet INANDY HENTS.
All Black and Decker electric tools
available on H.P. terms if required
send 1/3rd deposit.

HANDY

Iy U),\ﬁ\ BATTERY THRE

4 .ﬁ Constructional data
“43) showing how to make

useful portable loud-

771 speaker set (total cost

534 70/-. including cabinet)
b =" is available 1 6.

MULTI-
MLETER K
The Multi-
meter illus-
trated mea- |
sures D.C.
volts, D.C.
m/amps and
ohms. It has
a sensitivity
of 200 ohms per volt and is equally
suitable for the keen experimenter.
service engineer or student. All the
essential  parts including 2.
moving coll meter. selected re-
sistors, wire for shunts, 8-point
range selector, calibrated scale,
stick on range indicator and full
instructions for making are avail-
able as & kit, price 15 -, plus 9d. post
and packing.

THE STANDARD
A well-
proved des-
ign, solidly
constructed

eer, highly
polished,
uncut, mot-
or and con-

trol  board.
Slze 30in.
wide, 30in.

high, 15in. deep. Price £11,10/- or
£3/16.8 deposit.

THE
An :mpressive cabinet, origin-

ally designed for
slight medification
intd ain  unusual,

dignified, radiogram or ampli-
fier. Size 23in. wide, 22in. deep,
Price £815 -, or
Carrrage and

374in. high.
£2 18 4 deposit.
ins. £1.

.

PROJECTOR

ELECTRONIC PRECISION EQUIPMENT LTD.

THE PORTA-PLAYER

This a robust, handsome
carrying case finished in two-
tone leather cloth with fold-

away carrying handle and
clasps. Approximate dimen-
sions 19n. x 14hin. x 10in.,

ample tor 8in. speaker, mains
or battery driven ampiifier. and
tape deck or other
record-play!ng nicch-
anism. Price £3 19 6,
carr. and ins. 10 -.

T.V. but
makes it
but most

THE REGINA
Highly polished, nicely figured,
two-tone walnut finish, devel-
oped for the home constructor
and supplied with component
parts for a shelf that can be
fitted in any at desired height.
Suitable for most constructor

sets, “Viewmaster.” “Super-
visor,” “Magnevisor.” “Tele-
king.” etc.. ¢tc. Size 18}in
wide. 18%in. deep 34in. hLigh.

Cut for 12in. tube. but not dril-
led. Price £7176. or £3126
deposit.

THE TABLE-TELE

Ancther cabinet which throuzh
the misfortunes of a manu-
facturer we are able to offer at
below cost. Designed to take a
12in. tube. we supply this com-
plete with armoured plate glass
at £3 17 6. plus 7.6 post. Metal

work, punched chassis,
available as a
Price 17 6, plus 2 6 post.

rigger, elc.,

pareel.

out-

THE NON-REPEATABLE
Through a manufacturer ceas-
Ing production we are able to
offer  tms really handsome
cabinet at well below cost. Tt
was originally made for a very
expensive  televisor =0 jts
quality is beyond question.

Size. t. 10in. wide. 1ft. 4in.
deep and 3ft. 5in. high. Com-
rlete  with plywood back,
fitted “‘Bowler Hat,” Price
£7 5'-. or £3 8/4 deposit. Note:
The cutout is for 12in. tube

but holes for the controls are
not drilled.

THE \lll)(.l TRONIC

Y et anothet
bankrupt bar-

zain. This
pleasing lntlo
cabinet  tsize

& approx. 8in. x
7in. X 3§iin.),
meulded in
hakelite is sup-
plied (omplem
with dial ring
G and special
pointer as il-

i lustrated.
Price 15'-. plus 2 6 post, Or complete
with all the valves and parts to
make an excellent T.R.F. set, price
£3 15/- plus 2 6 post. Note: A few
suitable transfers make this an
1deal nursery cabinet.

A cabinet to
delight the
eye of any
discerning
connois-
seur, beauti-
fully styled
and ¢legant-
ly veneered
medium full-
grained wal-
nut. High
polish finish.
The amply
sized control
board is raised to a convenient Jevel.
but I1s not cut or drilled. Motor
board. again uncut. measures 16in.
¥ 14in. deep and has a clearance of
5in. To the extreme left is a space
for recordings storage. Size 8ft.
wide, 2ft. 8in. Lkigh. 11t. 44in. deep.
Price £15 or £5 5 - deposit.
THE CONSORL

In two-tone,
highly pol-
ished walnut
veneer, with
contrasting
inlaid bands,
Lift~-up hd
and storage
compart-
ments. Un-
cut  motor
board. Size
2ft. 6in. wide,
2it. 5din.

Clearance to
motor board is €in.
ar £4/3.4 depos.

MAKE
Using our
rarts in one mm—
evening you
can make an
alll mamsd 4
valve radio e
with bake-
lite case,
then vou
will be giving a £12 present which
costs you only £6,1.6 or £3.2.0 de-
posit and 12 monthly pavments of
11 8. (Carr. and insural

Price £12/10/-

A RADIO

-VA
SUPERNIET
s Complete  with
9 A“? valves and Rola
)‘ “{loudspeaker,
e ‘ ready to work
off A.C. mains—
three waves (L.,
M. and S.)—large
. dial, slowmotion
drive. dust cored. coils, etc., £8.17.6
or €3 debosit (balance over 12
monthsi, carr. 7 6.
Cabinets available this month send
for x]lusLlalmn

ELECTRONIC PRECISION EQUIPMENT, LTD.

Fost  Orders

should be addressed to:

ELPREQ HOUSE (Ref, 7), HIGH STREET, WEALDSTONE, MIDDX.

42-46. Windmitt

Ruistip,. Middx,
RUISLIP 5780
Hall day. Wednesday.

Phone

Personal shoppers.
Hitl, 152-3 Flcet

Phone :

Street,

however, should call at :
E.C.4, 29,
CENtral 2833

Half day, Saturday.

straud  Green
Finshury Park.
Half day, Thursday,

Reoad,
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WHICH IS LESS THAN HALF

PREMIER RADIO COMPANY

B. H. MORRIS & CO., (RADIO) LTD.
8 r.u1 saTurnays (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2
BUILD THE NEW DESIGN PREMIER TRF RECEIVER FOR £5.15.0.

WIRELESS May, 1954

Telephone
AMBASSADOIRR 4033
PADDINGTON 3271/2

PREMIER MAINS TRANSFORMERS
AH primaries are tapped for =250
4 cveles.  All primaries are screene

WILLIAMSON
TRANSFORMERS

Ihe Output Transiorner
I'he Mains aformer.

£4.19.6

Pl

vko. cerr. & in

faduction  motor 101

Plus 76 plg.. ¢

378

4 e canire tapped
» TO-DAY'S PRICE SP175B, 170-0-175. 50 mA., 4 v. iv
K 25
3 p Balow uare ex- Fhe ciicnit is the SP301B, Z00-0-500 |2 mA, 4 v, o 25a v
] amples of  the '“‘Y"“ Sty ".,R"'v spsso;\' n 35 a 28/
sxcellel aluz usinie - and o 2ol 1 AL 3. 22
DG [ excellent valuzs  yery kectiners ior e " oS 29,
st we ofler. ?.,Em\iu’n on 2 SP3S1, 5500551, 150 mi., 4 v. Sa 4.
25 Al miing 2 a4 v, RPN . N 36/~
L Cabinet aml Baeh (Cheive of Bakelite in N Waveband coverag? is 180 metres on SP352, 1H0-0-550, 150 mA., 5., 25 a v '
either Lvory or Walaut, vr W ood) 17 ¢ wave and 80f 2.0 metres ot wave h e 36.
1 Chssis TR 3 g 1 is illeminated and the Yalve dme i §PATHA. 475-0
9 Chas Brackets B g GKT-1.F. Pentode, 5J7-hetector Vh-Ontym ‘ 55/
| Drive Spindle {Reur Drive 1 8 ! ctive Cabinzts tiu houss the Megeiver, siz
1 Ivive Pram - 1 6 120, long., Giin high. Siin. deep o he el 47—
Drive Spring 3 o either WALNUT or INOLY BAKELITE
Iirive Po 3 WoObL. 50
I 2 hand b 18 S 6778
I Cront Flats 2 8 WIDE RANGE OF ALL TYPES 7/
= ::“: tl::;:' IKF'|I 2 VALVES Please write for details. > 19/8
Length brive Cord, 13ins. .. .. 3 S, B0 AL G @ LB
TOTAL COST £1 10 10 cs 191
Or if purchased complete £1.5.8, plns 26 PPhg. & Care. W’LL'AMSO,N AMPUFIER, KT, 200-250-230, outpit 3 v.-30 v, @ Yo, 17/8
A coinplete kit of parts for the eonstruction of Mains Translormer. sub chassis mounte)
the latest version of this famons unpliter do5 0t ) Gk . i GiEl
GARRARD GRAMOPHONE UNITS | conplete with valves, output s | ing [~ e LR ILR, 19/8
transformers. N - '
15 Gnps. E.H.T. Upright for VCR 97 tube, 1700 v
TMS. 0ol 20 v, Tebag 202 v, 2a. 3778

rery. and inx.

AMPLIFIER ©a (& LIS

ALL BRAND NEW

q 2 VCR 517C 6l.iu. picture
(To specification) | “fis ibe iu a replaceinent \
s ol sse. 244 -, | (or the VORDT ard VORSIT.
PREMIER SPi23A, Cuaranteed Lutl 8ize pictine.
a PRICE 35 -

Plug 2 € phg..onrr, ing.

2o volt, S0 vycles. A
e TR par he G AR B ARD Induction mntor i3
e v TERMS OF BUSINESS :

vialle |€.0.D. OVER £1.
BRAND NEW !

[ diaturbane

i
specd. Turntable.

CASH WITH ORDER OR
Please add 1 - for Post.
under 10/-; 1'6 under 40/-,

VCR 518 %in. Blue picture.
Heater  Volts 4. Avade
Orders + Kv.. iic Muraifuctimer w original Cartor.

unless otherwise stated. IMus & - pke., cure. s rrick £ 3.19.6

TH A’ﬁ’ A .
@ﬁﬁ%m COLLEGE i

can help your career through
personal postal tuition

in any of these subjects:

Accountancy Exams. x Aircraft Eng. & Radio » Archilec tre %
Auditing % Book-keeping + Building % Carpentry % Chemistry
* Civil Service % Commercial Art x Commercial Arithmetic %
Company Law % Costing % Draughtsmanship % Electric Wiring
* Engineering (Civil) ; Electrical ; Mechanical; Motor; Steam;
Structural % Jigs, Tools & Fixtures % Journalism + Locomotive
Engireering % Languagés % Mathematics x Modern Business
Methods % Plumbing % Police % Press Tool Work * Quantity
Surveying % Radio % Salesmanship * Secretarial Exams. *
shorthand *- Surveying % Telecommunications % Television *
Textiles % Wireless Te'egraphy % Workshop Practice

and GENERAL CERTIFICATE OF EDUCATION
SUCCESS WILL BE YOURS

As a Bennett Coliege Student vour own Persona

Tutor will coach you until you qualify, at your pace.

with no time wasted. You will learn quickly, easdy.
SEND TODAY FOR A FREE PROSPECTUS

T-B-TH-E_BEWETT COLLEGE (DEPT, E.104), SHEFFIELD f

|

I

I

' |

| ADDRESS .eiertvecerisrsarorsens Ooooo0 090000000 T PO0N00GIGIIED0E V1T
............................................. AGE (IF UNDER 21)......ies :

) PLEASE WRITE IN BLOCK LETTERS !

can supply ALL the parts

for the

“SIMPLEX” TV

Send for Price-list to :—

H. L, SMITH & CO., LTD.

287/9 Edgware Road, London, W.2.
Tel.: PADdington 5891. Hours: 9 to 6.
Thursday | o'clock.

Near Edgware Road Stations, Metropolitan and

Bakerloo.

wWWwWw.americanradi
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KLYSTRONS SIMPLIFIED

AN ELEMENTARY EXPLANATION OF
By D. Currie and D. R. Sharp

Introduction
GREAT number of modern electronic devices
depend for their operation upon the usc of
very high frequencies, which arc known as
centimetric wavelengths. These are of the order of
10* and 3 .« 10® megacycles, which is 3 ecm. and 10 cm.
wavelengths respectively. The object of this article
is to explain one method by which these V.H.F.s are

_ generated, amplified and propagated.

Basic Electronic Phenomena at V.H.F.

At these frequencies the use of a normal thermionic
valve as used in commercial radio receivers would be
unsuitable. This is becausc the inter-electrode
capacity (mostly that existing between anode and
grid) together with stray capacities in the necessary
external circuitry form feedback loops which introduce
heavy losses, thercby preventing oscillation at the
desired frequency.

Another undesirabie feature of this type of valve is
that the density modulation of the electron beam
produces a certain amount of velocity modulation.
This is partly responsible for the non-linear
characteristics.

In all Klystrons both forms of modulation are used.
In fact, the electron beam is first velocity modulated
in order to produce density modulation.

The Two-cavity Klystron

Of the various types of Klystrons we will discuss
first the two-cavity Klystron (Fig. 1). This consists
of the usual heater-cathode assemwly electron gun,
an accelerator grid, the Rhumbatron or ** Buncher,”
the ** Catcher ” and an electron ™ trap.”

Electrons leaving the cathode reach a velocity
which is determined by the potential of the accelerator
grid. We will assume that a V.H.F. is present at the
*“ Buncher > which, in itself, is an oscillatory circuit
consisting of the capacity between its two grids (G,
and G,) and the inductive loop joining them. The
two grids are in very close proximity and the transit
time of an electron passing through the gap will be a
very small fraction of a cycle. As cach clectron passes
through the gap it will be either further accelerated or
retarded or remain at its original velocity, according
to the phase and magnitude of the V.H.F. present in
the gap at that instant.

The electrons will next traverse the * Drift-space,”
which is a " null * region between " Buncher =~ and
** Catcher,” where density modulation is formed due
to the variations in kinetic energy of the electrons in
the beam. In other words, bunches will be formed as
faster-moving electrons draw nearer to those moving:
at a slower rate, and in this way velocity modulation
produces density modulation.

These electron bunches now pass through the gap
of the ** Catcher ” which again is a resonant cavity
(oscillatory circuit), and the V.H.F. component of the
beam current produces excitation.

It will be seen that this device constitutes an
ampiifier, the power being derived in the normal way
from the D.C. component of the electron beam. [t

. will.amplify at one particular frequency only (i.e.,

THE V.HF. VALVES AND THEIR USE
{Technical Officers, Admiralty)

that at which both
are resonant).

The phase relationship between input and output
is dependent upon the transit time of the electrons in
the drift space, which is a function of the physical
dimensions of the drift space and the velocity of the
electron beam.

* Buncher ”* and ™ Catcher ”

Effect of Transit Time on Coupling

If transit time in the drift space is too short then the
clectrons will not have time to form ™ bunches”
correctly, and if the time is too long then * de-
bunching * will take place as faster electrons overtake
the slower-moving ones. and the distance between
them increases. Therefore to obtain a maximum

Electron Reflector
trap -~500 volts
Carcher Rhumbatron
Buncher
Accelerator
Accelerator grid

9rid (zero volts)

Cathode Cathode

Heater

Heater ~350v.

2.—Diagrams of two common forms
of Klystron.

Figs. 1 and

efficiency of the system it is essential that the transit
time be of a critical period.

Transit Angle

It is customary to express transit time gﬁ‘ects in
terms of the transit angle :

0=2afT radians.

where f =frequency of oscillation in cycles/sec.,

and T=transit time in seconds.
Thus, at a frequency of 1,000 Mc/s (10° ¢/s) and a
transit time of 1,000th of a microsecond (10-? seconds),
the transit angle would be 27 radians or 360 deg.

The Two-cavity Klystron as an Oscillator

Any oscillator is fundamentally dependent upon its
regenerative properties. Considering the two-cavity
Klystron : if the transit angle is such that thc
= Catcher " is oscillating in-phase with the ** Buncher,’
then a portion of the output may be fed back to the
input (as with normal oscillating circuits) by means
of an external feedback loop, and the system becomes
regenerative. Thus, the Klystron can become a self-
oscillatory device, any small change in beam current
being sutficient to drive it into oscillation. This feed-
back loop usually takes the form of a cencentric line.
Care must be taken to ensure that this inductive loop
produces the requisite coupling co-efficient, The
main disadvantage of the two-cavity Klystron
oscillator lies in its rather limited frequency coverage
of the band for which it is designed. Variation of
frequency is effected by producing a physical change
in the dimensions of the resonant cavities, which are
each provided with a flexible diaphragm for this

www.americanradiohistorv.com
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purpose. No variation, however, can be made in the
physical dimensions of the ‘drift space, thercfore the

initial beam velocity must be kept constant. This. of

course, can be achieved by providing a stabilised
voliage to the accelerator grid.

The Reflex Klystron Oscillator

A schematic diagram of the Reflex Klystron is
shown in Fig. 2. 1t will be seen that there is one
resonator only and this performs the dual function
of " Buncher ” and ~ Catcher.”

The electron beam, after being accelerated, is
velocity modulated by the ** Rhumbatron.” 1n the
drift space the beam cncounters a strong repelling
fietd provided by a negative voltage on the reflector.
It is thus caused to reverse its direction and return
to the " Rhumbatron ™ where, providing the phasing
is correct, the V.H.F. component of the beam current

will produce excitation and thercby maintain
oscillation. Typical electrode voliages are shown.
The * Rhumbatron ™ is normally D.C. connected

internally to the accelerator grid. Bunching takes
place in the drilt space, but the action of the reflector
produces a phase change of [80 deg. during this
procedure.

Electrons travelling faster than their initial velocity
will penctrate further into the retarding field of the
refiector  before having their direction of travel
reversed and will thus take a longer period of time
o make the “round trip” than those clectrons
which, starting later but having less vetocity, are more
readily turned back by the reflector.

Phase Relationship for Optimum Power Output

For the resonator to absorb maximum power
from the reflected beam then the centre of the bunches
must pass through the gap at the time when it s

«— % cycle —=|
gccelerate g S~ s e e o= retsra
/st 2ond
tronsit -- transit
eectrons ei2ctrons
retard - / gccelerate

Formation
of bunches on
/st transit

Fig. 3.

Retarding
freld to end
transit bunches

Phase  relationship  illustration.

excrting its most retarding  effect  upon them.
Electrons at the centre of a bunch have travelled at a
constant velocity and arc those that pass through the
gap on their first trunsit when the field was changing
from an acceleraiing one to a reiarding one. (This
will ‘actually cause low density areas which will
hecome bunches alter the 180 deg. phase chunge at
the reflecior.)

Since the reflected beam is travelling in the opposite
direction, then the retarding ¢flect upon them is nol
until three-quarters of a cycle later. Fig. 3 may
help in cxplaining this rather complex function.
The transit angle of the drift space will thercfore be
ol the order :

3n; Ta: 1=z adians
R B e radians.

It is not necessary for the physical distance between
“ Rhumbatron = and retlector to be critical as the
effective drift space is determined by the mean distance
from the ** Rhumbatron ™ at which the reversal of the

PRACTICAL WIRELESS
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electron beam takes place. this being a function
of reflector voltage.

Tuning Range of the Reflex Kiystron
The Reflex Kivstron, although less efficient than
the two-cavity type. has a greater frequency coverage
or tuning range over the band for which it is designed.
The variation of frequency can be effected by means
of varying the reflector potential an/d also by

Co-aral
/oop Radial
couphng fin
Grias

Fig. 4. —Derail of taking out the output.

mechanical m2ans consisting of an adjustable probe
which protrudes inio the ~ Rhumbatron ™ chamber.
The tunction of the probe is to vary the capacity
of the resonator and thus the frequency. A relatively
small variation of reflector voliage alters the im-
purance of the © Rhumbatron " gap and will produce
a change of frequency over a limited range as a
result.  Too great a variation of reflector voltage
will, of course, produce inadequate coupling betwaen
reflected beam and “* Rhumbatron * so that oscillation
will cease.

To mudintain maximum powcr output when varying
the frequency it is essential to adjust both probe and
reflector voliage as the two arc not inter-dependent.
However, the frequency can be varied over a small
portion of the band by varving the reflector voltage
only and without serious diminution of power
output.

Propagation of V.H.F. from Klystrons

The output power from the Klysiron can be
removed by means of a probe or loop which is
inserted into the output resonator. This feeds
directly into a concentric line. At these frequencies,
of course, correct matching of feeder to resonator is
essenbial.

The power can also be propagated through a glass
window in the wall ol the tube and thence into a
wave-guide via a suitable matching cavity.

Uses

The Klystron as a voliage amplitier is of little use
due 10 its high noise lactor. but is finding increasing
populurity as a power amplifier and pulse generator.
[1s main uses are, in Reflex Klystron torm. as a Local
Oscillator in micro-wave receivers and as a Signal
source in test equipment.

The efficiency of this class of valve is expressed as a
figure of merit, this being the Gain-Bandwidth product.

This article is of an elementary nature dealing with
the fundamental principles of Klystron operation.
We have, therefore, purposely avoided any complex
mathematical analysis having given a purely physical
treatise in order that it be more clearly understood
by those whose knowledge of this subject is timited.

As a result of this, we beg to be excused by the more
academically minded readers who, no doubt, delight
in the practice of that “ black art’ known as
mathematics.
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R.S.C. 25 WATT QUALITY
AMPLIFIER 9 Gns.

We firmly belleve our AII * Push-Pull ”
Quality Amplifier to be by far the best
value in amplifiers offered to-day. The
volume of its high fidelity reproduction is
completely controllable, from the sound
of a gquiet intimate ccnversation to the
full, glorious volume of a great orchestra.
¥ts sensitivity is so high that in areas of
tair signal strength it can be operated
straight from a crystal receiver. Entirely
suitable for standard or long playing
records in small homes or in Iar"e audi-
toriums. For electronic organ or guitar
or for garden partics or dance bands.
The Kit is complate to the last detail. and
includes easy to follow point-to-point
wiring diagrams.

Outputs for 3 or 15 chm speakers.

Twin volume conirols with twin input
sockets allow S!MUL TANEOUS INPUTS
for BOTH MIC HONE and GRAM, or
TAPE and RADIO. SEPARATE BASS and
TREBLE CONTROLS, giving both LIFT
and CUT. FOUR NEGATIVE FEEDBACK

per cent, measured at 10 watts, comparing
tavourably vubh most  highest priced
amplifiers. Six B,V.A. valves, Marconis
Osram KT series outvut valves. A.C. only.

-250 v. 50 ¢ cs. input. 420 v H.T.
LINE. Paper reservcir condenser. Com-
pact chassis. Matched components. Size
14 - 10 8in. Available in kit form at the
amazingly low price of 9 gn~, Pluscarriage
5/-. Or ready for use 50~ extra.

R.S.C. 8-10 WATT “ PUSH-PULL "

~~ 1 HIGH-FIDELITY AMPLIFIER A3

LOOPS with 15 db in the main loob from
output transformer to \nlmge amphﬁer

Frequency response + 3 db. 50-20.000 C.p.s.
HUM and DISTORTION LESS THAN 0.5

Complete with integral Pre-amp. Tone
control stage (as All amplifier), using
neZative feedback, giving humproof
jndividual bass and treble lift and cut
tone control. Six Negative Fecdback
Loops. Completely negligible hum and
distortion. Frequency response + 3 db.
30-20.000 c.p.s.  Twe indepcndently con-
trolled inputs. Six B.V.A. valves. A.C.
mains 200-230-250 v. input only.
for 3 or 15 ohm speakers.
complete in every detail,

- carriage,

Outputs
Kit of parts
£7 19 6. plus
or ready for use, 45/- extra.

BATTERY SET CONVERTER KIT.
All parts for converting any type of
Battery receiver to All Mains. A,
200-250 v. 50 ¢ ¢s. Kit will supply tully
smoothed H.T. of 120 v, 90 v or60 v at up to
40 mA, and fully smooshed L.T. of 2 v at
0.4 to 1 a. Price, complete with circuit,
wiring diagrams and instructions, only
48/9. Or ready to use, 7,9 extra.

PERSON SEF BATIERY SUPELR-
SEDER K A complete set of parts
for construction of a Unit thoused in
Metal Case) to replace Batteries where
Mains supply is available. Input
50 v 50 c/s. Qutputs 99 v 10 mA and
1.4 v 250 mA, fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 35'9. Or ready for use. 42 8. Size
of unit. 5} x 4 x 14 ins.

IMINATOR AND TRICKLIS
KR KTIT. Input 200-250 v A.C,
Uutput 120 v 40 mA, fully smoothed. and
rectified supply to Charge 2 v acc. Price
with steel case and circuit, 296. Or
ready for use. B9 extra.

BATTERY CIIARGER KITS

For mains 207-250 v 50 ¢ s.

To charze 6 v acc. at 2 a. 25 6.

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

To charge 6 or 12 v acc. at 4 a. 49 9.
Above consist of transformer. full wave
rectifier. fuses., fuseholders and steel case.
Any type assembled and tested. 6 9 extra.

EX-GOVT VALVES (NEW)

Each Hach Each
IT4 8/9 | 6SKIMet 7 9
1RS 8/9 | 6S.JTMet 7,9 2.5L4G R
133 8/9 | 6Q7G 9/11 125L6GT 96
351 9/9 | 6SNIGT 119 357ch 0/6
5Y3G 8/ |6V6G  8/9 | :m/;c’r 1
5U1G 10/6 [6V6GT 89 UY4 1
524G 9/8 | 6X5GT 8.9 Eme 411
6AL5  9/9 | 8D2 211 EBS1 8
6F6G 7/9 | 807 611 EF91 9
6AM6 g9 | 9D2 2/11 | MU11
635G a/11 1"A6 7’9 MS, Pen
6J1G 7/8 10/6 ' SP4
6K 6/11 1‘707GT 10/6 sPol 3]
6K8G  10/9° | 15D2 59 VUL 11

Not ex-Govt.).

Tubular Types ?“IFI‘S%OV 11
BnF 350 v 1/9 6 450 v
8uF 450 v 1/11 ?4.”{_: 330 v 1
8pF 500 v 2/9 }?u " 350 v 1
160F 350 v 23 3pmid 450 v )
16pF 450 v 2,9 4017 joO v 4111
24uF 350 v g | S4B A0V
320 F 850 v /6 8-80F 350 v
25uF 25 v 13 8-81 1 450 v 39
504K 12 v 13 | 8154F 450 v
504F 50 v 2/3 8-16uF 450 v

: § 16-16F 450 v 4 11

Ganiglivoes 16-320F 350 v 5

8uF 450 v 23 32-324F 450 v 5 11

RECORDING TAPL. Best
Plastic, 1,200 {t. Reels only 18 9,

Terms C.WV.0. or C.O.0),

Quality,

1 peny,

A PUSH-PULL. 3-4 watt HIGI-GALN
St FOR £3/12 8. For mains
input 200 250 v 50 ¢ 8. Complete kit of
parts including circuit, point to point
wlrm"dlagram and instructions. Ampli-
fier can be used with any type of Feeder
Unit or Pick-up. This 1s not A.C. D.C.
with * live  chassis, but A.C. only with
400-0-400 v trans. Output is for 2-3 ohm
speaker. (We can supply a suitable 10in.
unit by Rola at 29 6.9 The amplifier can
be supplied ready for use for 25 - extra.
Carr. 2,6. Full descriptive leafiet, 7d.

BRAND NEW COLLARO 3 §
AUTOMATIC RECORD CITAN( N,
Type RC3/521, complete with Pl (2
pluc'-in crystal heads). Mains input 200-
250 v. Limited number at only £9.15.0.

230, 300, 400, 500, 1,000 (.0C1 mfd). 2.000 pfd.
(.002 mfd.), 5d. each : 3,9 doz. One type.

FOUR STAGE FEEDER UNIT. Design
of a High Fidelity Tuner Unit. L. & M.
Wave. Full decoupling. Self contained
heater supply. Detailed wiring diagrams
and parts list. 2,6. Total building cost,
£3.15.0. Descriptive leaflet, 9d.

EX-GOVT, SMOOTHING ll(ll\llﬂ.
250 mA 10 H 50 ohms .. 178
0 mA 20 H 250 ohms. trop... 14/9
159 mA 6-10 H 150 ohms Lropxcalised 79
100 mA 7-10 H 100 ohm: /11
3/11
3/9

100 mA 5 H 100 ohms. Lropicallsed
60m 5-10 H

COAXIAL C A“Ll". 75 ohms, !} in., 8d.
yard. Twin Screened Feeder, 9d. yard.

COLLARO SINGLY SPEED RECORD
PLAYER UNITS. Type AC514. with Cr

CHASSIN. 16 s.wg. Undrilled Alu-

TOP SHHROUDE l)‘ I)2l(()l' THROUGH

5v
FULLY D UPRIG lll
250-0-250 v 60 v2a, Hhv2a
idget typ -2-3in. 169
BO0vIOImA, 6.3vaa a.. 189
-250 v 100 mA, 6.3 v 4 a 5 rda 25/9
250 v100mA. 63vEa, 5via
R1355 conversion 299
300:0-300 v 100 mA, 0-4-6.3 v 4 &
0-4-5v3a 259
350-0-350 v 100 mA, 074-6.3 v 4 a,
0-4-53v3a .. 25'9
350-0-350 v 150 mA. 6.3v4a. 4v3a... 33/9
350-0-350 v 250 mA, 6.3 v 64, 4v 8 a,
0-2-6 v 2 a. 4 v 3 a, for Electronic
Enr. Televisor 678
1200427 v 200 mA, €3’ v 44, C.T"
>4 a. CT,5 v 3a, Suitable
\hll)am\on ‘xmp]lﬂex “etc, 49/9
49'9

Economy Quality Ampllﬁer tvp
450-0-450 v 250 mA v Ga 63v6a,
5v3a .. . . .. 859

ELIMINATOR FRANSFORMERS

\0 C.0.D. under £1,
List 6d,

Primaries 200-250 v50¢’s, 120 v40mA  7/9
90 v 10 mA, 8-0-8 v 250 mA .. 811

Post 11 extra under £1,

Trade List 5d. S ALK, |)l('ﬂ~(‘ with

Iuterleaved and impregnated. Pr

1,9 extra under £3,

minium Recmver “Type 6 % 3 x in., B
tal Pick-up. Mains Input 200-250 v A.C. | 7: x 4% x 2in.. 3:3 : y 10 x 5% .“ . :23/?) H
Brand New. Only £3.19.8. plus carr 5 - 1% X g X 22,m 43; 12x 8 x + 53
n 1(x‘1n"'20x8\ o 8

LM, SPEAKERS. Al 2-3 ohms. 61in. | Amplifier D 0 A L0 U i g
Goodmans, 16 9. 8in. Plessey, 15 9. 10in. | %11 : 16 x § x 24in., 10/11 ; 1 0 x 3in’;
Plessey. 18,6. 10in. R.A.. 29 6. 10in. Rold | 138 20 x 8 x 21in.. 13/6. ) '

with trans., 31 6. 12in. Truvox, 49 9.

= VOLUME CONTROLS with long
s|| VER MICA CONDENSERS. 5, (iin.) spindles, all values, less switch
. 20. 25, 30, 35. 40, 50. 100. 120, 150, 20(‘ 2 9, with S.P. switch, 39, D.P. zw., 4/6.
R.S.C. MAINS TRANSFORMERS . \:ueo

imaries 200-230-250 v 50 ¢/s S 'ned
FILA TRANSFORMERS
All with 200-250 v 50 ¢.s primaries 6.3 v

152.59:63v2a 76 0-463v2a, 7'9.
12v1a.41 v3a, 911. 63v 6
176: 12va3aor s 15a,17

CIHARGER TR \\\P(Il{\ll‘.lﬁs
All with 200-230- 23)

NG CHOKES
H 200 ohm< bhn)uded
H 50 ohm: o0
0 175 a

80 mA 10 H 350 ohms ... - 58
60 mA 10 H 400 ohms ... -
EJLT, FTIR: \\\Fﬂl( ME R\
2.500v5mA,2-0-2v1..a.2-0-2 vlla

for VCR97, VCRS17, ct,
5000 v5mAy2a 5

16/9
11

5

ouvrerur l'R.\.\.\P(IRM RS
Mi dzet Bamcry Pentode 65 ¢ 1 for

354, . o 39
Small P(‘nmde 500042 10 3¢5 .. 318
Standard Pentode. 5.000¢) to 3£ ... 4'9

Standard Pentode, 7:8.000¢2 to 30 4/9
'\Iulm rauo 40 mA, 30 : 1, 45 : 1,

90 : 1, Class B Push-Pull . 5/6
Push Pull 10-12 watts 6VS to 3¢ or

Push Pull 10 12 watts (o match 6V6
to 3-5-8 or 1512 R . 16/9

Push-Pull_ 20 watts, xecmonallv
wound, 616, K'T66. etc.. to 3. or 2479
Economy Quality Ampliﬁex‘ type ... 47/9

Onen 9 (o 5.3%:

Sats, until
all enquiries,

(LEEDS) LTD. ;

'RADIO SUPPLY CO. 3, tue CALLS, LEEDS, 2

]
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TEST INSTRUMENTS ON
THE HIRE PURCHASE

All Taylor Instruments are available through
our own privately operated Hire Purchase
scheme, and shown below are the advan-
tageous terms on which some of our most
popular models are available.

Write now for full details of this useful

Taylor service !

| £1.17.6

DEPOSIT
and 10 monthly

£2.8.0

DEPOSIT
and 10 monthly

£2.5.0

DEPOSIT
and 10 monthly

£3.6.0

DEPOSIT
and 10 monthly

£1.8.6

DEPOSIT
and 10 monthiy

£3.1.6

DEPOSIT
and 10 monthly

£3.16.6

DEPOSIT
and 10 monthly

MODEL 71A Multirang_e

UNIVERSAL METER

payments of £1.4.0

MODEL 72A Muitirange

UNIVERSAL METER

payments of £1.10.8

MODEL 77A Multirange

UNIVERSAL METER

payments of £1.8.8

MODEL 88A Multirange
UNIVERSAL METER

payments of £2.2.1

MODEL 120A Multirange

UNIVERSAL METER

payments of 18/2

MODEL 66A

SIGNAL GENERATOR

payments of £2.3.0

MODEL 45B R

VALVE TESTER

payments of £2.8.9

TAYiOR ELECTRICAL
INSTRUMENTS LTD.

Montrose Avenue, Slough, Bucks.

Slough 2138I.

~ May, 1954

Easy to carry and operate

casy to loek at. with an
operating hcight of only just
over 3 inches the ** Editor ™
is the smallest mains oper-
ated, fully automatic tape
recorder  on  the  market.
For tinest value and quality
we reconmmenrd

The Remarkable

SUITCASE
TAPE RECORDER
COMPLETE WITH

MICROPHONE & TAPE
ABRIDGED SPECIFICATION HIRE PU:OHASE &

Twin track heads * Negligible wow CREDIT SALE TERMS3

| and flutter * 1,200 fr. reel of tape

SEATOMIC”

H.P. TERMS. — £15/15/-
Deposit, 12 monthly
instalments of 60/- or
18 monthly instalments
of 42/-.

CPEDIT  TERMS.—Send
only £6 to secure with
8 furthar monthly pay-
ments of £6.

E&G MA“. ORDER SUPPLY 00. The Radio Centre

33, Tottenham Court Road. London.W.I. 'Phone.: MUSeum 65567.

gives ONE hour playing time * 4
watts output * Size and weight only
16 in. x 12in. x 7in. (with lid) and
approx. 33 lb.

The “ Editor © is mude hy Tupe
Recorders (Electronies)., 1.td.. com-
plete and ready for use with erystal
desk microphone by Ronette.

g0!-

Using only
screwdriver,
pliers and
soldering iron,
YQU can make this
attractive 3-Valve All-mains

®Scnd for Point-to-

Sct (2 Wavebands). Send Point Wiring Dia-
only 90/-, plus 3/- Carr. & szram and List of
Ins., and Complete Parcs Parts: 1/- POST
including Valves, Ready-to-Use FREE.

Chassis, Moulded Cabinet and @ Screwdriver, Pliers and
fulf. Hlustrated Instructions willbe Soldering lron, only

sent by recurn, YOU CAN MAKE teolsluctuized.

MONEY MAKING THESE SETS
FOR FRIENDS—they re simple to
CONSTRUCT, astonishing
VALUVE.

@® All partssoid separately.
@ Money Back Guarantee.

@ No Radio knowledge
required,

Tel : MIDLAND

Norman H. Fieid, 3%15
$8 HURST STREET BIRMINGHAM 5

www.americanradiohistorv.com
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SUPP

RESSION OF ELECTRICAL

INTERFERENCE

THE CAUSES AND CURES OF INTERFERENCE BY ELECTRICAL APPARATUS

ADIO interference from onc source and another
R is becoming an increasing nuisancz and, if
one is to enjoy radio listening, a serious
attempt must be made to prevent or by-pass all
objectionable ** noises off,” which can mir a good
programme and rufflz the best of good humours.

The old adage of ** prevention is better than cure’
has its applications with interference, so we give a
few hints first on how to prevent interference at its
source, by far the most satisfactory remedy.

Among the most objectionable offenders are
appliances using smali fractional h.p. motors, such
as in sewing machines, electric hand-drills, hair
dryers, vacuum cleaners, etc. For these motors a
pair of 0.01uF capacitors, one from each brush
terminal to earth, will work wonders, being careful

>

input
to motor

C is OluF

Fig. 1.—How to suppress a brush-type motor.
to wire them as near to the terminals as possible,
and inside the end shield if there is one. This remedy
is good for most fractional motors, but one may
cncounter a motor that requires extra attention in
the way of an inductance in each lead to the motor,
and possibly the screening of the complete motor.
Screcning may be required if only a bakclite casing
exists. A suitable inductance for currents up to I amp.
is a 1 or 2 millihenry coil of 24 s.w.g., dimensions of
which are given in the table. These coils will prove
most effective if wired in conjunction with capacitors,
as shown in Fig. t. For screening purposes a gauze
or punched metal sheet is ideal, giving both ventilation
and electrical screening. Points to note are that the
joints of the screen should be well bonded together,
by solder, rivets'or smatl bolts, and most important
of all that the screen is connected to a reliable earth.
This question of a good earth is of vital importance
with suppression. No matter how many capacitors
and inductors are added they will not give satisfactory
reduction of interference unless the clectrical oscilla-
tions are led away to earth. Inductors, etc., will keep
the oscillations from travelling down the mains lead,
but unless earthed they will ** bottle up ™ as it were
and re-radiate causing as much trouble as before.

Radiations

Many appliances do not have an earth wire, so
before fitting any suppressor to these appliances
be sure to fit one, and have a three-pin plug and socket
with the earth socket to earth!

So much for commutator suppression. Now we
are left with a good deal of apparatus most of which
give out a fair amount of interference, such as electric
.refrigerators, thermostats for water heaters, sewing

By A. E Lofling

maching foot switches and other switches having a
regular usage. Most of these can be suppressed by
an arrangement as in Fig. 2, Componznt valu2s are
given in the tab'e on the following page. Incidentally,
all capacitors for this connection should have a
working voltage of 350 A.C. or more, and should
withstand a 2,000 volt D.C. test. Therefore, only
the most reliable components must bz used, But
an casy safeguard against this is to have a fuse of
about 100 mA. inserted as shown by X in Fig. 2,
these being readily obtainable,

With some switches this suppressor would be too
cumbersome. An alternative is to use only the capaci-
tor and fuse, the residua! interference beiny reduced
by a suppressor next to the radio itself.

t

Le
Thermostat
u” Switch
L2 X
Fig. 2.—Suppressing a conract device such as a
thermostat.
Cures

Now we come to the ** cure ™ category, which will
apply to most of us. In some cases, when a housc is
isolated from its neighbours and other sources of
interference, an effective cure is achieved by placing a
capacitive suppressor at or near the main house fuse
box, shown in Fig. 3.

A reliable suppressor to be fitted on or ncar the
radio receiver is shown as Fig. 3. If fitted within the
receiver it should be wired immediately after the
fuses, when wired outside the recciver a pair of
fuses should still be incorporated, shown by dotted
linc in Fig. 3. Fig. 4 shows coil former details.
The central supports are of #in. dia. ebonite or
wood, the discs of }in. thick paxolin, alternatively
these could be square. making construction some-
what simpler. Two of the discs are drilled to allow

 the wire ends to be led out and secured. The whole

coil assembly is drilled with a 4 B.A. clearance
hole through its centre for fixing purposes. The wire
is 20 s.w.g. cnamelled copper and wournd to fill the
bobbin each side.

O——‘I—WWTO---@:@-@

Mains

Set input
connections ., to set
[
o__L.)_/ OC000000 e O TR
Set Earth
oL —O Earth

Fig. 3.—A filter circuit for use with a receiver.
The condensers should be Q.1 uF components.
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~ This suppressor is very eflective for mains borne
interference. If a considerable amount of interference
exists throughout the house and neighbourhood
then the whole recciver will require attention to
prevent direct pick-up on to the chussis and possibly
the H.F. circuits. First and loremost. earih the chassis
(it an A.C./D.C. type then earth through a 0.1pF

A -y

] s
L
]
f 1 : :
1
& td i Coss T e
Fig. &.—Details of a former for the chokes in Fig. 3.

capacitor). Nexl, ensure that all the screcning cuns
are well bonded (o the chassis. 1t the tuning capacitors
and coils are not screened it is advisable to screen the
whole receiver. This is done by lining the inside ol
the receiver cabinet with a metal foil such as
aluminium. The foil can be glued into place. tuking
care 10 make good metallic contact at every joint and

leaving suflicient holes for wventilation.  The foil
should be connected to earth.
Now the receiver is screened. bul the most

important and most sensitive part is still exposed to
interference, the aerial downlead. The best solution
is o use a screened cablc as the downlead, but some
matching arrangement is necessary to balance the
fow impedance of the screened cable to the high
impedance of the receiver input, otherwise little
signal input will reach the receiver circuit. For this
purpose a pair of H.F. matching transformers will
be required, shown in Fig. 5. Suitable iron-dust
cores for the coils can be found in many ex-W.D.
1 ni's. Dimensions are 4in. dia. by §in.. but a near
approximation to this size will be satisfactory.
To construct the coils, first place a strip of thin
paper around the core, sticking it in place with good

- N May, 1954
Coil  Current Wie D L | N
Ll Up to | amp. 24 0.75: 4 ~160_
12 Upto | amp. 24 0.75" 4 160
L2 Up to 3 amp. 18 1.07 5 100
Where D= Diameter.
L Length.

- N=Number of turns.
All wire is enamelled copper.

insufating shetlac. Wind LI, secure in place with
another strip of paper glued firmly down. Repeat
for L2. A serviceable screening cun is the zinc
casing of a U2 battery cell, removed by sawing ncar
the top joint, and cleaned by boiling in water. The
same sized can must be used over cach coil. A brass
bolt keeps the coil in place within the can. and serves
to secure the whole to a bracket for outdoor mount-
ing, shown in Fig. 5. Some loss in signal will be

dertal

Aerial LI L2 3re
wire = 15 turns.
\ - wa, L2 L3 ar
| A = J turns,
@ R { a1 28 SWG
i C is 200pF
Downlesd L
to set

Fig. 3.—Details of au interference-free aerial system.

noticed with this transformer, but the freedom from
interterence will make up for that. The best aerial
10 use with these transformers is a vertical one, from
J0ft. to 15ft. long. This is because interference has a
larger horizontal component than vertical. Thus, ifa
vertical rod aerial be mounted as high as possible
on the roof, the very minimum of interfercnce is
picked up.

New Mullard O.H.F. Valve

HE new Mullurd double triode, PCC84, has
several novel feawres. 1t has been specifically
designed for operation as a series connected cascode
amplifier on the V.H.F. with an H.T. supply of
180 v. In the cascode circuit, the ftirst triode
operates as a neutralised grounded-cathode amplifier
and the second as a grounded-grid amplifier.  This
arrangement results in a considerable improvement

in noise factor over pentodes at frequencies of

hundreds of Mc/s.  The series-connected cascode
amplifier, in which the anode of the neutralised
stage is coupled directly to the cathode of the
grounded-grid stage, leads to u simpler circuit than
when the two triodes are connected in parallel across
the H.T. line. This is particularly attractive at ultra-
high frequencies since it is not necessary o change
the anode circuit of the input triode when switching
from onc frequency o another. A simple ™ series

peaking " coil of the type familiur in video slages,
inserted between the anode of the neutralised stage
and the cathode of the grounded-grid stage, acts to
maintain the response over the whole band.

Series connection results, however, in two disad-
vantages : a high voltage is placed across the heater-
cathode insulation of the grounded-grid stage, and
the amount of H.T. available for either triode is
only half the total H.T., which can result in a low
ampl ification factor and mutual conductance. The
PCC 84 has been carefully designed to avoid these
disadvantages. The heater-cathode voltuge rating
is —2350 v. and <90 v. peak, the maximum D.C.
component being 180 v. Each triode can therefore
be operated with a maximum H.T. ol 180 v. (1otal
HT =360 v.). With an H.T. line of 180 v. the valveis
therefore operating well within its maximum ratings.
The amplification factor {(mu) is 24 and the mutual
conductance (gm) is 6 mA./V. with an H.T. of 90 v.
per valve.
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ohm
CABLE

Yolume Controls | 80 COAX

Midgat Fdiswan  type. | STANDARD {in. diam.

Yong spindles.  (iuaran- Polythene insulated.

teed | year. GRADE A 8d. yd.
v 8.P. Sw. | Stranded core

HRADE B 7d. vd.

Ningle core

COAX PLUGS, 12 each.
SOCKETS 1/2 each.

ALL VALUES.—10,000 | LINE CONNECTOR, 1 2.

ohmie to 2 Megohms. OUTLET BOXES, 4 6.

W/W EXT. SPEAKER CONTROL 1042, 3/,

D.P. Sw.
49

80

BALANCED TWIN FEEDER per yd. 4.

TWIN SCREENED FEEDER per yd. 1’ chms
60 OHM COAX CABLE, 84. per yd. lin. dia.
TRIMMERS, Ceramic. 3U, 70 pf. 91. 100 pf.

150 pt. 135 250 pi., 165 607 pf.,

RESISTORS —All values: } w
- ., 1'= ; High Stability

1/‘9

WIRE—WOUND RESISTORS. —Best Mukes Mllna-
{ire Ceramic Type—3 w., 15 ohmn to 4 K.,

10 w., 20 chm to 6 K., 23; 15 =
K..28: 5w. \'ilreulut, 12 K. to 2.

WIRE-WOUND POT3. 3 WATT, FAMOUS MAKE

Pre-S-t Min. TV. Type. | Standanl Size Pots, 2]in.
Knarled slotted Kinob, | ;

ANl values 23 ohme to 1) | Svindle.  High Grade.
K., 8- ¢r. 0D K., &

Ditto Cerbion Track 30K X0 Vil W) (g

to ¥ Mog., 3, 0 K., 5%6; 100 K., 8/6.
O/F TRANSFORMERS. —=mall Tapped p.1n. pentode
3/8. Heavy duty 70 ms., 4,8. Ditto. tapped, 4.9.
L.F. CHDKES 10 h. 63 ma., 4 8. 20/25 h. 100{15n
Wi, 128, 5 ho 230 ., 15'-0 15 b. Lov ma., 106,
LYNX, choke 3h. 259 ina., 13 8. SIMPLEX, 10h.

150 ma., 106,
MAIN3 TRANS.—Made in our own workshojs Lo
2N de wpeciticaition,  Fally iuter- ]&l\'ﬁ(l and
. Heater Trans., tai it 0200 v 7L
mp., 7 8 ditto 6.3 v m]‘., 106
a. amp., T 6. 850 &) .,
. di 3 i, diﬂ,() ""() 0250,
eking, 30/- Lynux. 30 -.
Naper Visor, 30 -.  Simplex, 35.-.
Maina  Trane., 35'-.
LR Caoke . 0P Trans.. 5'8. Euve'ope 68
Specitied Warer Ruitches, 12 6 jer set of &

30-.
SOUNDMASTER SPECIALS
8

Loroner,

GOODMAN3S WIDE ANGLE DUOMAG FOCUS.
UNIT. Centrativer and Vernicr Fueus Adjuster. 35,-.
ELAT ION YRAPS. 1 1T6 for 35 mm. ‘Tubes.

2,6 e
TAPE REGORDING BARGAINS

4. tew  surplus stochs.

L'G‘iTWEIG. XTAL HAND MIKES.
Chrame dinish  Quadity amd  sensitivity for
only 28'-,

PLASTIC RECORDING TAPZ by (L.

120 it complete with spool.  ldeal Hound-

master, ete., 18,6, post iree.

WCODEN WALNUT CABINET.—12in. x Jin. x 5in.
complete with punched chassds. TRE or superhst
dial, brok-plate. »lrua, drive, spring, poizter, ete.,
288, plus pust 2,-.

TYANA. —Midget Sollering Tron. 200 220 v. or
Q307250 1., 1. TYANA TRIPLE THREE. —
complete  with detachable beteh  <tand. 19 8
NEW SOLON MIDGET IRON.—25 v., 18/8. 1DEAL
FOR RADIO CONSTRUCTORS.

€.R.T. HEATER ISOLATION TRANSFORMER =

Low iekage winding with 23°, sec. boust, 2
106; 4v. 106:1.'\',103 1 .
MIKE TRANSF~ NGovt. Ratio 50 0 F 39 ea.

TAG STRIP3.— 2- or eway, 24,1 4- ur 3-way, 31.;
G-way, 4d.: ar [ Bl., eto
TV AERIALS.- Full rauge popular trpes in stock.
Aeridite, ete, A1Echannels, Lintoor it type Ty
13/6. Outsloor wingle dipale. 3
chimney Lishings. 6
mast chianey L , 83/6.
TOGGLE SWITCHES EX GOVT ' On-Of,™ 9d.
Frein M'core solder 60 Ju, 1645, 56 L Ib. 1 4d, vl. ;
wire 18 to 22 soa.g., per v 20, PVC Con
wire, 10 colours. = fle ar stranded
BiG Valy 'hllder and Screening Can., 18
muuhled, 8d.; 1k,
mie, 1/- Bra, B‘i\
VCRYT monlded holders,
/6. 10 K., 25 K.,

6. H-type with
type Dublexn, 71t

T.C.

. neeting
2L yd
V’holders, octal,
B/P.. monbded.
1/ B12

A (R, 13

2/8. 2 K. 5 w. H.Du w,w Pots,

Colvern w w Pot, lin. spindle, 3 8. SCREENED

GRID CAPS 1.0ct., or Mazla, 8d. ea. BULGIN

HIGH VOLTAGE VALVE CAPS, 1.0ct., 1/-.

Lo 10 a., Gd.
d. ; Fin..

SLOW MOTION DRIVES.—LEpi Lv

INT. OCTAL CABLE PLUG (-pin), with cover,
200/250 Volt SELECTOR SOCl(E’l‘ in. x lin), with
Ilug, 1/-. PTLOT LAMPS.—6.3 v. . 84,

EXT. L.S.—Switched Socket, (n- oﬁ sud 1arallel
switching, complete with pluy, B,
COPPER PLATED AERIAL RODS.
pu=h ftting, 2,6 doz.

tio. 1 ]2in..

F

ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
SAV. 18 m.—a0 m LATEST MI'I,I ARD
MV, 200 m.—, m. LCH
L.V {LLNTIN 7.!,0()(1 m.  EBC4I,E l -H N 740

and Ouaranteed. with 10in.  P.M.
200250 v, Four position Wave-
change Switch.  Nhort-Medinm-Long-tiram.  Xlow
Motion Tunitg. Xpeaker and Pick-up connections.
High Q iron-dust cored coils, 465 kes 11 Latest
cireuit techuigue delaved.  A.V.C. and Negative
feedback. Ontput 40 i\\n(!f ohing vufynt trans-
former on chassis. hassis 1 x 2lin
lass Dial—10i -I[lu holizontal or vertica
available, kit b Pilot Liunpa. Colour Blae i
tion names, L.W. Green. MOV, Red, 8.W., White.
Four Knobs suppliedd.  Walunt or Lvory to choice,
aligned and calibrated. Chassis lsolated from mains
PRICLE, £10/15/0. Carriage and Insurance, 4 6.
(Without luin. Speaker, £9 15 0, Carr. & Tna., 1 6.)

BARGAIN OFFERS
RECOMMENDED FOR ABOVE CHASSIS
GREAT REDUCTIONS
Brand new Plessey 3-speed Autochanger Nizer
Unit for 7, 10 and 12in. Records. Twin Hi-Fi
Xtal Heads with Duopoint sapphire stylus.
Plays 4,000 records. Spruong mounting. Superb

Quality. Bargain Price, 9! gns, post free.

Lranl New
Speuker, A.C.

Ediswan 78 r.p.m. Single-player Gram Unit,
High Impedance Magoetic Pick-up. Press lever
start tor 10in. or 12in. records. auto stop.
IListed 7 gns. Our Price £110-. Few only
elt.
NEW
BOXED VA Lv Es GUARANTEED
A5 5,6[515 1297 10°6/EF3) Eanip
1R5 8 (U7 73 58 56
1925 g-|6KS 10:6|British 76
184 BI e 10/6[Sylvania
TR T gig|lied 106
4 [} p(.“;:]\ 9,621 8 -
V1 8 -|EFs 2 96
313 26 (L 26
S 10 6l 986
9 - 'M.n 9‘8 wnn‘. 26
766 86"V 86
78 88lLETIS 78
9 - 9 - DIR9L N 66
108 11 - Dbl 18
78 (VEB'- PAPIT 18
86 06
6BLEG 106 86
GBW6 10 6 86
7 8]7» 86
76 8 5] 76
7 6|¢ VRIIG 66
96 Lelsy 12 6
9 108
66 106
(301 38 106
Hluge Stock b
SPECIAL PRICE PER SET
IR3, 1T4, Hmnd 3 30 -
SR8, 8K7, 647, 37
VIEWMASTER. 12 v With V5L
£7. TELEKING.—I7 v LYNX.

17 valves, £8. CORONET. —-l \ahm 45/-.

SUB MINIATURE VALVES
WIRE ENDS
% Fil. Vlts, . ® Fil Voits, 125,
Brand new. { Aul Apparatus, by
Mallard anl Jes T—
% DI63 il at
* D70 .
® DlLis 7/6 each
@ bL72 post iree
senditive.  G.K.C., 3 8.

CRYSTAL DIODE.—Very
H.R. PHONES.—(I{i-grade Amer.), 15.8 pr. S. G.
BROWN'S, 4,000 uhims, 15 6 pr.

T R RADIO COMPONENT
ofRle SPECIALISTS
THO 1665

Buses 145 or 63 pass door.

307, WHITEHORSE ROAD, WEST CROYDON.
Mait Order: 71, MEADVALE RAOD, EAST
CROYDON.

P. and P.. 6d. £ orders pos’ free. Lists 3d.

ALL MAINS TRANS.—1,- estra postage.

. . . i
WWAWV.americanradiohistorv.com

ELECTRODYNAMIC MIKE INSERT.—L"
make, precicion engineered. Rize only lin. ¢
by din. Barguin I'rice 3/9. Maiching Trans. 9

CONDENSERS — New stuck best m'n.ke
kY.

6k .5 6. Ditto, 125

p(‘.. og, .01, T

500 8 NS S} v

RTINS Hunte Moldseal ; g an
mid..1-; 23mid.. 16 ; Tubulur. )m(d A0y 179,

SILVER MICA CONDENSERS.—10°,.

5 ph. to 500 pt, 1 e 600 pf. to 3,000 pf.,

DITTO 1°¢ tex. stoek).

L5 pf. to 500 pf.. 19, 515 pi. to 1 000 pf.
ELECTROLYTICS ALL TYPES NEW STOCK

13.

) 2

Tubnlar Wire ends Can Types, Clips, 3d. ea.
1 . B.E.C. 2/ 5 3

L : o 23 16,450 v. 36
1 v lluh N 8-
15m v, Huuts 9/~ ! 60,350 v. TLL. 68
X450 v. B.E.C 2/3 | 250,350 v. B.E.C 8¢
N 500 v, Dub 2/2 | 2 116/430 v. B 50~
p 2l 450 v, B.E.C. 5]
o j::j{ T huwitier 28 15 16,500 v. Dubilier 5 6

16+ 16,450 v. B.E.b. 5/8
Dub. 8/-

V. lmlnher 4/!!
{< 164+ 16,300 v,

. hubilier  5/-
3 v. Bub, §/€

in same ean B.

Dinbilier 18
Plesvey 1/8 , G+ 100350 v, Humn
v. Plessey 2=t 118
SPECIALS 7(‘.m Types. 500 mfd. v., §-
oo mid, 12 v, B -5 Lot v, mid. 6 48 16
mid, 700 v. Illmts. 86: .1 wmid 48 .5

mrd, 3.5 kv,

SENTERCEL RECTIFIE‘RS
2

E H %0 TYl'E FLY-
BACK VOLTAGES ~l\ 3; .2

kV.. 6-: K: 8 ﬁ

K3 100 K kY. 12'8; l\JU)UH kV.

MAINS TYPE.—RMI, 125 v., (0 ma., 4-1 RM2

100 ., 495 RM3, 120 ma., 58; RM4 250 .,

273 ma., 16 -,

KNOBS GOLD ENGRAVED — W dlnut. ar Tvarvy,
oli . 7 Foens . §

l‘e—(ln 1)ﬁ

Radio-
ham.” (.mm © Record-Phiy,™
* Brightuess.” llhlu rot engraved, 1°- each.
POINTER KNOBS.—Brown or black with white
marking line, small, 8d.. large, 1-.

S.—Wenrite " I’ type, 28 each. Osmor
T4 Type. adj. dust core. 3 @ each. Al 1inges.
RYACTION COND.— 9001, 00U, 0005 mvd., 3 8 ex.
’no,».n s

Ne

ditto,

126 Ose Joscope  Transt.
R v, 15 ma.. B v 2,80, 5 v

Al
v. inpnt, 230 v.

E.H.T. TRANSF.—1 Kv.
VIBRATOR TRANS.
autput. 9 6. F. & b.,

BATTERY CHARGER 4’00”10 V.
and 12 v.

Output & v.
in steel case, complete with
ready far nse, OUR OWN MAKE.
'.-\I( ANTEED, 3§/-. 3 amp Heavy I)n'v

‘lmhl with Charging 1ndicator, £3/15/«. P. Wl

bHARGER TRANS. FRIM.—t-201
. 138

18 ampa..

&

. Hec
L1865 da.

FULL WAVE BRIDGE SELENIUM RECTIFIFRS, —
Gour 12 v, It amp. 88: 2) a., 1267 6 4., 23 6.

Ditte F.W. ooty 6 v, 1 a. m ),'5 6.
ACID HYDROMETER.— New ox Unbreak-.
able. Packed fn metal case, Tin. x 1bin, dia.. 4 6,
H.F. MIDGET CHOKES.— 14 M.H., 28 each.

BRIMISTORS. —CZ1
[AVALRNTY BN DTN

4 a. heater chains,

3 6.

for

COPPER ENAMEL WIRE.—} b, 14 to 20 sw g,
Q-1 U2 to s wwags 26 50 to 40 sawae.. § 8.
SWITCH CLEANER Fluisl. sanirt spoat. 3 9 tin.

5in. RADIO SCREWDRIVERS.—=hellield
blude, 22in. x lin. Ins handle, 5,00 v, 4L, va
TWIN GANG TUNING CONDENSERS.—.00u5 mifid.
mideet with trimmers. 8/6 ; 375 pi. mildget Jess trin-
mers. 8 6 ;0005 Standard size with trinners, 9,- ¢
lews trinuuers, 8'-; ditto, soiled, 2/6.

BULGIN MAINS PLUGS.—Re-entmnt safety tyre,
complete with plug. 3 way, 36; 6 way. 5 6.
LOUDSPEAKERS P.M., 3 OHM.

siu. Plessex, 12 6. 3in. tioadmane, 13'8. 6lin. Flac.
146, Sin. R. & AL 17 8. 1in. Plessey, 25,-. 12in,
Truvex. 58 -,

I.LF. TRANSFORMERS

485 Xcs Slug tuning Miniature Circular.
Can, 24in, by 1liin. diam. Fits octal V-holder
cut out. Hich Q and good bandwidth. By
Pye Radio. Two monnting feet.

BRAND NEW 6/9 PAIR
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RADIO BARGAINS—

NEW, SURPLUS, CLEAN COMPONENTS

SPEAKERS. —6in. P.M. Boxed, 15 6. 5in. M.E. 1,000 ohm field
with Pen. trans.. 15 -. 6:in. P.M. 1568. (A few 3!in. Heavy cast
type P.M. Speakers. 8/8.) Ail above 2-3 ochm,

1IADIO COILS.—Crystal Set Coil. 2. H.F. Coil. 4-. T.R.F,
Pair, 8/-. These are all midget Polystrene tvpe and are supplied
hoxed with suggested circuits enclosed. We stock also : Denco.

Osmor, Weymouth. Wearite

SPEAKER  TRANSFORMERS.- -Ncw Goodman's  Standard
Peytode type. 4 6. Triode tvpe, 30 ;1. 3 8. Midget Mains Pentode,
3 Super Midget Battery 184. JS( DIL92, etec. 5/-. 6V6 I’ pull
Elstone MR7, 18/9.

MISCELLANE (ll S.—Pair of test Prods. 1'9. 2 gang .0005 mifd.

6 -. Crystal Diod Tyana Solderinz Iron. 14'11. Adcola
Pencil Bit Iron. 25 6. Henlev Instrument Iron 18/9
BOOKS.—Radio Servicing Instruments. 4' 6. How To Make Elec-
tronic Gadgets. 3 8, 1'"V. [Fault "inding, 5 -. Personal Receivers
and Power Packs. 5'-. The Oscilloscope Book. 5-. Book of Valve
and Tube Equivalents, 5/-. Valve Data Book No. |. 5/-. No. 2.5 -.
HIGH STABILTLY PRECISION RESISTORS.—! w.. 100
ohms to 2 mg. (preferred values), 1 6 cach. ! w. and ! w. Standard
Resistors, 4d. each. Rlidget, 6d. 1 w.. 8d. Wirewound 7 watt max.
2.3. 10 w. max., 2'9. (Up to 10K only.)

RECORD CHANGUER,—Plessev 3 speed Mived Autochanger,
new and boxed. (List Price £23.) Our Price. £12. A few only left.
VOLUME CONTROLS.—-Long Spindles. less switch, 2 8, With
S.P. switch, 4'-, D.P. switch, 5/9. (Aay stanuard value.) Wire-
wound Colvern Pre-set typs CILR%01. 230 ohms to 30K, 3'2 each.
Midget Wirewound for L <peaker controls. 2.) ohm. 100 ohm, 50 ohm,
5.8 each.
l 1 |.('l‘l{0L\ TS, —New. Wire-end. 8 mfd. 450 v. 2/8. 16 mfd.

, 3/6. 32mfd. 300 v., 68, Sp? ial Otler of l‘rench 8 mid. 500 v..

1 eeach four for 5 -. 190 mid. v..4- 25 d. 25 v.. 1/6. 25 mld.
53 v., /6, 60 mid. 12 v. 5) m . 814 mfd 450 v., 5'-
88 n;nrd 500 v., (chassis type) 48, 152t mid. 359 v., 5/8. 2 mfd. 350
v 1 3

co

‘VES.—GX5GT, 7 8. 8V6C. 7 8. BU SBWE. 8 -. MSP
6 8 KTZ41, 5 - 6K7G. 7.-. 6KIGT. 7 6. VL’.}.CIA 8 F C10, 10 =
CONDENSE RS —.0001, )02 0003, .001..0C5, 0 .1 mid..
6d. each. .20 mid.. .5 m!d 1 - each. .5 mfd. 400 \' 0 (]arge npe)

8d. each, 5'- per doz
S.A.E. for List or Quote.
Post 8. up to 5 -. 1 - up to £1. 16 to £2. C.0.D. (over £1).

RADIO SERV]C[NG CO. 82. SOUTH FEAL l'\‘f- ROAD.

LONDON.
FEALING 5737.
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“ADCOLA" SOLDERING INSTRUMENTS

Regd. Trad? Mark

—

Re: qd Dewgn No. 800302
(Brifish. U.S. and Foreign Patenls)

For Wireless and Television Assembly

The advanced design of the Adcola Instruments meets the
modern requirements of Television, Telecommunication and
Radar Engineers

SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. to 230/250v.
3/i6in. dia. Bit. Standard Mode! . 25/6
}in. dia. Bic. Standard Model 28/-
3/16in. dia. Detachable Bit. Model 33/6

Sole Manufocturers :

ADCOLA PRODUCTS LIMITED

GENERAL OFFICES & WORKS : CRANMER COURT, CLAPHAM
HIGH STREET, LONDON, S.W.4, {MACaulay 4272)

LOUDSPEAKERS All new and boxed

5in. p.m. 3 ohms ideal for portables 14/9
6in. p.m. 3 ohms Richard Allen . 18/10
8in. p.m. 3 ohms Richard Allen . 23/9
Postage and packing on above |
8in. W.B._ Stentorian $.808 3ohms .. 33/
8in. Goodmans 101 Axiom 15 ohms £8.12.8
10in. Elac30ohms  ...................... 1.7.6
10in. Wharfedale bronze 3 or 15 ohms £4.12.8
10in. Wharfedale golden 3 or 15 ohms £7.12.3
12in. Coodmans Audiom 15 ohms £8.12.8
Despatched by return C.W.0. or C.0.D.
Send s.a.e. for full details of our full ranze of speakers.

SPECEAL.  Garrard autochanger for A.C. and D.C. mains.

Brand new RC75A complete with all accessories. Limited number
only £24 each.

HOME RADIO OF MITCHAM

187, LONDON ROAD, MITCHAM, Surrey. MIT. 3282.
Buses 77, 80, L15. Trolleybus 630 pass the door.

e L Ve N Ve W N N Lo L Ve o PN

Next to Sonlh Ealing Tube Station,
( Introduction to

(Ultla High- llequencv)
( Radio Enwmeermﬂ )

Bv S. A Knight. F.R.S. A A (;mdo to the methods and

techniques of modern ntira-high-freguency radio and

radar engsinecrinz written primarily for engineers.

students anl members of the technical branches of

the secvices who want to obtain a working know-

ledye ol the subject—without complicated mathemati-
cal theory. 21'- net.

Sir Isaae Pitman & Sens, Ltd.
Parker Stree! . Kingsway . London, W.C.2
N N N N N N N N N N N N N’

e Y Vo W W NN
N N’ s e’

ALUMINIUM CHASSIS

18S.W.G. with Foldad Fitted and riveted ends.
7/8 each
8/3

87
95 .
14x 8x2i" 10/4
14 x 10 x 217 i
17 % 10 x 21" 12/5 .

Post Free. Metalwork to order. Trade terms on application.

CABINETS — PANELS — METER CASES
and RACK ASSEMBLIES

Latest iflustrated catalogue on application.

BURNMN ENGINEERING

Produce Exchan2e Build ngs, 8 Victoria Street, Liverpool 2.

HERE 15 RADIO'S SIMPLEST & CHEAPEST VALVE SET!

THE "COCOA-TIN SPECIAL”

This receiver. as the name indicares. is constructed from
scrap matervials such as odd pieces of bakelite and plvwood.
screws. discarded cocoa t'ng, etc.. tound around the house and
in the junk box. Two circuits are available. a single-valver
for use with headphones, and a two-valver for loudspeal er
roception. The original one-valve set, apart irom the valve.
cost less than 5 - (o huild ; the loud<peaker set can be con
structed by the addition of another valve and a few simple
components. Both sets work from small dry batteries, cover
lonz and medium wawes. and require onlv an indoor acrial.
Thev zive results equal to sets built in the orthodox nanner
Full instructions for huilding both sets, including point-to-
point wirinz diazrams—

PRICE 36 POSYT 'RREL
This offer i= confined to Great Britain, Irish Republic and

Northern Ireland.
RADIO DESPAT(CH SERVICE
M. 8. Orders by post only.

137, COTHAM BROW, RRIST

SOUND MASTER SERVICE

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

Full constructional detailf are now available.
INSTRUCTION ENVELOPE,
6/6d, post free.
WRITE NOW for our fully detarled price list.
We carry full stacks of all items needed for the Sound Master
and can offer a

RETURN OF POST SERVICE,
FULL HIRE PURCHASE FACILITIES AVAILABLE
on complete or part kits.

WATTS RADIO

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

- www.americanradiohistorv.com
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0SS-OVER NETW

PRINCIPLES AND DETAILS OF CONSTRUCTION OF FILTERS FOR FEEDING DUAL

LOUDSPEAKERS

HERE is a greatly increased interest in high-
fidelity reproduction, and we continually receive
requests for details of filter or cross-over nel-

works suitable for use with a bass and “ tweeter ”
speaker. We have, of course, dealt with this subject
on Many occasions in the past, but unfonunately all
the appropriate issues are now out of print, so we
are giving the essential data again for those who
wish either to purchase or make-up suitable units.
There are two main mrcuns which are in general use,
although there are various combinations of these
which may be employed. The simplest scheme is
that shown in Fig. I, whilst the most popular vari-
ation is that shown in Fig. 2. The network or filter is
connected betwecn the output stage and a pair of
speakers chosen for their efliciency in reproducing

O— —_0
L Treble
40
] CL - Bass
o T o
Fig. V.—The simplest cross-over arrangenteni.

either the bass or treble (high notes).  The most
common procedure is to use a 12in. bass speaker—
either one of those specially manufactured for the
purpose or a standard 12in. unit which gives really
good low-note reproduction or has been modified
for the purpose, together with a small cone speaker,
say about 5in. to 8in. in diameter, or one of the small
horn-units, again specially designed for the purpose.

Cross-over Frequency

The principle is that the output from the amplifier
or receiver i1s split up in the network and alt fre-
quencies above a predetermined value are fed to the
high-note unit, whilst alt below are fed to the bass
unit.  The reason for using a filter is that without it
it is very difficult to find a speaker which will handle
satisfactorily the cntire range of musical frequencies
delivered by a good quality amplifier.  Hence, the
arrangement is of little valuc unless a really good
amplifier is being used. If the two speakers are con-
nected without a suitable network there is a risk of the
small speaker being damaged by the large amplitudes
fed to it in the bass range, and the large speaker may
produce spurious tones due to intermodulation
resulting from the high frequencies beating with the
low oncs, or the speaker will not deliver the very high
notes. By scparating them through the network the
bass unit is called upon to handle only those fre-
quencies which it can handle satisfactorily, and the
high note unit—sometimes referred to as a “‘tweeter”
—will not be damaged by trying to handle low notes
of large amplitude.  Opinions differ as to the most
satisfactory frequency at which to make the cross-
over, some designers preferring a reasonably low
frequency, say 800 to 1,000 c.p.s. whilst others prefer
about double this value.

- It is important to remember that the network must be

www americanradiohistorv com

By W. J. Delaney {G2fMY)

chosen according to the output impedance of the
output transformer and the impedance of the speakers,
and as a general rule these should be identical. The
most common impedance now met with is 15 ohms
and, therefore, the following data apply to this type
of output only.

The filters should cut-off fairly sharply and as will
be seen all that is required is a suitable choke and con-
denser. In the simplest arrangement of Fig. 1 only
one of each of these components is required, whilst for
the more claborate system of Fig. 2 two of each are
used. It will be seen from the diagrams that the choke
is connected across the high-note unit and the capa-
city across the low note, the two components also
being connected in series in the second arrangement.

Suitable Values

Where it is desired to make the cross-over fre-
quency at 1,000 c.p.s. the capacity should be about
10 «F and the choke from 2 to 3 millihenries. For a
cross-over at 2,000 c.p.s. the capacity and inductance
values would be halved. No difficulty should be ex-
perienced in arranging for the capacity values, as
standard paper condenscrs may be connected up in
parallel to any desired value, using 2 or 4 »F units,
with I #F components to make a required odd \alue
The inductances do present a problem as they must
be at low resistance and air cored and consequently
become bulky items. For those who wish to wind
their own, a 1.5 mH choke would consist of about
200 turns of wire on a 3in. diameter former, whilst
space could be saved for the larger component by
using slightly thinner wire so that the larger number
of turns would not occupy very much greater space.
The gauge of wire must, however, be sufficiently large
to provide the lowest possible resistance and therefore
ordinary commercial tuning coils or similar com-
ponents will not, as a rule, be found satisfactory. It
is possible to puuchase these coils ready-made now
from such firms as Webb’s Radio, and obviously
in view of the large amount of wire used they are
expensive, costing round about 15/- each.

Connections
The complete network is connected between the
output transformer and the two loudspeakers, and it is
essential to mount the two speakers as close to each
other as possible. It is also desirable that the two
speakers should be " phased ™ correctly, that is, that
(Concluled on page 314)

o

Tl —O

L Treble

S
—
®
a9

Fig. 2.—A more efficient circuir, an:d one which is
in general uve.

i}
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National Radio Awards

HE Dailv Mail national radio awards flor
I 1953 have been announced and made and
once again Gilbert Haldlng finds himselll the
 Personality of the Year.” Few will dispute that
this is on merit. Wilfred Pickles was bound to suffer
through the substitution of " Have a Go ™ for
* May | Come In?" Now that the former is back

again, Wilfred's hour may yet return.

Tom Jenkins, as a musical entertainer, is preferred
to all his more highbrow colleagues, whosc pro-
grammes arc regularly broadcast, and Marjoric
Westbury and James McKechnie are signalled out
from drama. * The Name's the Same ™ was obviously
the best ncw programme of the year and I hope
it will soon be back on straight radio.

It is when we come to " the most entertaining
programme of the year ™ that | am at a loss to
understand public taste. " Take It From Herc”
and " The Archers ™ tie for first place ! (Mrs. Dale,
apparently, cannot compete with Dan and Doris
Archer.) As regular entertainment features, in
addition to being both instructive and enlightemng.
I would consider ** The Critics,”™ ** Any Questions ? ™
and " Music Magazine ™ to be far and away superior.
One is always sure of both a good laugh as well as
some new information, although this type -of pro-

gramme never gets a look in any more than ™ Twenty
Questions ™ does. We Beg .lo D|ﬂe| " too, is
excellent entertainment. 1 suppose Takc It From

Here @ is about the best of the regular half-hour
medleys. But as the others are mostly too dreadful
to permit of quiet discussion in polite urclcs it
really has no Lompelmon except perhaps from * Life
with the Lyons.” which has worked hard for a long
time now. A vast amount of the success of all radio
must depend on the script, and this is obviously
where the two winning programmes score over their
rivals, as did ** Itma ™ before them.

Bermondsey Enquiry

“ Riverside Borough.” an autobiographical sketch
of a community—Bermondsey—collected and edited
by Tom Hopkinson, was in four half-hour pro-
grammes. Excellently produced and compiled, one
was madc to feel one with the burgesses and not, as
is so often the case, a keyhole or fanlight trespasser.
Opinions violently differ as to the propriety of
asking people to disclose the most intimate secrets
of both their income and its disposal. Also of their
social habits and customs (onc lady said she had had
ninc children, three of them married!). But as
people are much less shy of admitting they have
seven pounds a week than they are of havmg seven
thousand a year, this side of the enquiry may not
be so conclusive as would seem.

““ Those Were the Days ™’

The five hundredth performance of ““ Those Were
the Davs ™ confirms the justitied success and popu-
farity of a very pleasant show

By MAURICE REEVE

* Talk About Jones,” a new series in which Peter
Jones is with Lind Joyce, Mary Mackenzie, etc., but
without Peter Ustinov, was very funny on the two
cccasions on which 1 heard it. Similar in style and
format to the Ustinov-Jones shows. Let us hope it
maintains its early promise.

Drama

1 was very disappointed in “ The Pirate,” by
S. N. Behrman, which Sam Wanamaker chose for
his starring vehicle and for which the Radio Times
gave such a lush blurb. It is obviously a comedy of
situation and spectacle, and without these adjuncts
the wit was not sufficient to sustain one's interest or
keep one amused for an hour and a half. The
mesmerising scene could be very amusing in the
theatre. Mr. Wanamaker, Marjorie Westbury and the
others laboured very successfully against invisibility.

 Robert's Wile,” by St. John Ervine, on the
other hand, has a plot, a dialogue and poses issues
of sufficient interest to overcome this handicap. A
very good and interesting play of ideas in the Shavian
manner, beautifully played by Dame Edith Evans
with Patrick Barr, Kyngston Reeves and Cyril
Chaps. The Church, pacifism and careers for married
women were the chief subjects discussed by the
protagonists. ~ The way Robert’s wife, a doctor
practising birth control—Robert is a cleraymanhh
in the dying moments of the play, removed from
her profession back to the domestic fold, as it were,
bodily, is both a splendid coup dc theatre and a
lesson in how such things should be done.

In Strindberg's ** Queen Christina ™ | found an
absorbing play, history and the author's famous
anti-feminism.  Yvonne Mitchell was quite brilliant
as the youthful Queen who was both a menace to her
country and to each of thec many men who fcll
under the spell of her charms.

* The Tenth Man ™ is carly and good Maugham,
What would any of us do who unhappily found
ourselves confronted with the one chance in ten?
Eric Portman was most powerful as George Winter
and gave quite a tour de force. He was splendidly
supported by the whole company.

Final Thought
Why not  Alistair Cooke for a radio oscar?

OUR NEW MONTHLY

“ PRACTICAL MOTORIST &
MOTOR CYCLIST”
I/~ MAY ISSUE NOW ON SALE.

WWW.americanradiohistorv.com
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LOUDSPEAKER CABINETS

Available for 8in. and 8in. Speaker units. Po’ished walnn
finish, A very attractive eabinet at quarter of to-Cay’s prices.

Price : 6iin. Type Cabinet. 1536 each.
Price : 8in. Type Cabinet. 19'6 each.
STANDARD CAN CONDENSERS (CLIP FIXING) N T
wiactarer | Type No. Capacitance and Volts | Drice WIRE WOUND
T T I CONTROLS
124 mfd. 450 v, 2'- ea A0, wef), BRI,
24 N mfd 0 v. 2/8 ea. 3 2
24 wid. 450 v. 378 e
16 A & miid. ..le V. 3 8en
32,42 <80 1430 v. 8/9 ea. alb 2 4 ench.
CEI5164 R 16 med 0 v. 3/9 ea. COLVERN ~ CLR90L
CEOIS > 32 mid. 350 v., 25 mid, LOUOES. 19 each.
: COLVERN
CRi42 frmit. 530 v. Ly a0l LIDER
CEL0G10 16 mid. 430 v. and 3K Doubie
JEG0Y AL F 450 v Usil, 1/ each, 20K ¢,

R o532 mid. 475 v,
18 x 16 mfd.
16 mid. 4350
xR mifd, 47

Vv, i
{rrge limiting
\g

BDuabilier 20 x 20 mid b
bubilier 32 % 16 mi v,
bubilier 24 16 mid. 350 v,
Dubilies | R <8 mfd. 3
T.C.C A.C. tond. 50 ]
! 1 mifd. 230 v,
)
MIDGET CAN CONDENSERS
Mapmtacturer Type No. [ Capacitance and Volts | Price
=y rague — 5 ml'\l 300 v. /- ea.
v 3. 1/9 e,
2'9 ex.
318 en.
1/l ew.
Dubitier -~ A mid, 3 8ea.
Bubitier - R mfd. 500 313 en.
Dabilier = 160 mid 1/ en.
o 42 mid. 211 ea.
g 1/9 ea.
4'6 en.
= 4'- e

CARDBOARD COVERED WIRE-ENDED CONDENSERS

Manuireturer Type No. Capacitance and Volts 1 Price

Dubilier BRWI & mfd. 500 v, 23 ea.
iomfed, 500y, 3/6 ea
20 mid. 500 v. 3/8 en.
2 afd, 450 v, 2/1 ea.
O | 23 mfd. 119 ea.
Ediswan = . 5 mfd. 2,3er

MAINS TRANSFORMERS HALF-WAVE 1mA. PENCIL

H-way Monnting type. RECT!FIERS

MTI. Primaiy SHROL o 58

0-2 ) o8

N'(‘nnll-tr_v 82

0-230 v, 80 88

< 4 amps, 98

4w 2 amps las

with taps at 4 STANDARD S.T.C. RECTIFIER;

v. on filameunt .60 mA, 311 e

winding. Price RYi2 v. ) mA. 4'3 en.

178 each. RM HH mA, 8 -ea.

M2, l’rl_m- M4 “30 mA. 16 - ea.

v “U

mA. 6.3 v dampe oy ,,”,, Barh Contains EK2? ; 4 EF39 : 6HS :
filansut winlings mmm 1 v 6J5: 3 SPol: P81 in zool
Price 17 8 eich. condition. Fit'ed with tuning
MI3.  Low Voltage Trinsformer. meter, Slow motion drive
30 v. 2 amge. bpinzs at calibrated dial complete with

§-0-10. 12-13 Sty yolts, circuit diagram. 45/- each.

Price 17/6 ¢

RECEIVER 1132A

Carriage and packing, 7.6.

Moulded Mica Conleasers
All wire endw 001, 00073
WG5S, 0T, 00T, 005, LT g,
A0S, 005, 48 dos.

complete with screenzd

HAND MICROPHONE
BLIOEE by “ REGENT "

leal and

plug —Crystal insert, nickel chrome

Goldring Pickup Heads plated head. Listed at 2 gns. Our

Pickup head tvpe No. 112 (200u | Price, 21 - eacl

ohing), complete with lead.  Price 1.B. DRIVES ETC

15,- each. SLE Qpin Wheel Drive 27/8
) Airplane Drive - 13-

Metal Reetifiers tor Chargers ‘,nj\m”,, Drive 13-

12 v, } oamp., 18 amye. Sgnare U'lanz Drive 129

49; 2.1 1mp., 3 - Atnpn, 313 RV Drive . 28 ¢

10/8; 12 v. 12 v, Sond for catal -)gue of drives, von-

b amp-, 19/ densere, ete.

HHLPHE

EfE VINL‘ESI CHAMBEHS

INK £, 2002, 1,8 each.

. SwiTcH

£27all /9 each,

KO, 100K 1),

SWITCH

Multi

CONTROLS WITH DOUBLE POLE

2 Meg (2. } Meg().
Meg 2, | Megr) SuK (),

AUt Wire Wounl 2,10 each.
5K )

1 Mee £,

VOLUME CONTROLS SINGLE POLE
SWITCH

STANDARD CONTROLS LESS
SOKO. L Meg 00,1 Meg. ), all 26
\la\lev Switch 1 pole T-way .. 1 6ea.

d 1tio © Put viorme:
Yaxley Switch 4 pole 3-nay

B8ea.
.2 8en.

EX. GOVT, CONTROLS ALL
CARBON TRACK

300 £,

l.JOO_Q. Drmble type,
K 0, 25

2. £2,
3 ) Uouble type, 34
ype. "1'2 each,

B.E.C. 8 mfd. 350 v. Wire

Ends.. L2
Rattery (‘hlrger Bnlhha t‘hpe ‘3(. e
5 ke's LE, trsneformers ... 8 3 e
Varpished Cotfon Nleeving,

dos. yds, L. [
Wearite 12 v. Vibrators 4-pin 8/6 fu.
Urystal Diodes Wire Ends 1.8ea.
Can type 20 x 20 anid. 500 v

I FOR TERMS SEE OUR ADVERTISEMENT ]

ON PAGE 3I¢é

8- hllin
0:0 ::J

GHLGG
- 6LIG

4 9
504 (N1%) 8-
abe 5

a4 2,6 5N
AV 8'- 60T
401 B- | 3
a2 8-
8,8}
8/-
88
b 86|u
6AT 986
6ANG 96l
0T 1066
68
765
9=
8-
8-
10/-
-
11 -
8-
76
6867
8-
%6
GDS 737
78]7
GRRG /-
GGG 48

R A 9,-|5VsG
HP4I0] 118i{svauT
BITG 8 €[

VALVE

46 30

6.6/ 9002
8 9|0004
6,68 | 9006
$i- 11001
8 6|10k9

GUARANTEED NEW
AND BOXED

8 6| DH73M 9/-|PY8| 11:8
83| E1148 2/- 78
2/8{ ERC4L 11/- 78
/= EL42 116 8-
4/9 | BCH42 108 8-
38| ECH3S 13/« 9/~
8/-| EBF8Q 116 10/-
8/- | EB41 1l1/- 986
6/- | ECLS0 116 116
- | KE36 88 12,6
11/-TEV4H 10/~ 12/-
1l/-| EF30 118 10.-
9;- 10l DIl 11r- E'/40 11/- 68

BRI ACTRRBSD I RBDI I T OB BRI I BB

00 0y DX DB~ intgnal 10w Do PP g1 o It

®
®

10 - VL

- Y-

staitngnp
W

VUL DRRRLDT DL bIORBW R WDRIN

(-4 8
& -
g 9
s e
a-
10/6 I\T7h3 -
9/~ [ MH4 =
8,8 M¥, PEN /-
fm 8
[]

8

]

[

10 -

10 -

PL8Y 118

- pys /-
1L-'ryso 116 vl 9

A SPECIAL PURCHASE OF TUNGSRAM VALVES ENABLES US TO
OFFER THE FOLLOWIN

8- AN 9. LD2In 6/~
9'- EBFIL 88 =pPusn 8/-
8- PV 8- HP2 58

! PHR210 59

REDIO SUPPLY Co.

|\\'ICTQRIA SQUARE LEEDS 1,
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GRAM AMPLIFIER.—Brand new
Suitable for standard and LP records.
tone controls. A.C. mains
complete with three valves.
are listed below.

ACOS GP30.
SPEAKER. 8in. well-known make. 22/6.
TR
two EF39. two EF36).

Complete in transit case.
PRICE £3.0.0,

cast regeiver.

Telephone :

SPECIAL OFFERS

three-valve
Fitted with volume and
200/250 volts
Suitable Pick-Ups and Spealer
PRICE £4.15.0 post free.

PICK UPS. Goldring 130. Magnetic for 78 records,
Turn-over crystal for 78 and LP, 66/-.

1196B TRANSMITTER RECEIVERS.
Complete with nine valves (EF50, EL32, TTil,
This unit conzains the well-known
Receiver Unit type 25 and which can be converted to a broad-

Carriage paid.
WATTS RADIO (Weybridge),

8, BAKER STREET, WEYBRIDGE. SURREY.
YWeybridge 2542,

L

amplifier. R E
Dual Range Miniat
Crystal Set Coil

only. Supplied

LRIE Dual Range Coil

with Reaction

Matched Pair Dual

Brand new.
EBC33, EK32,

LTD.,

33, MUCH

4-

T.R.F. Coils with Reaction

® Al coils wound on low loss formers.
@ Individually tested and guaranteed.
@ Post 3d. on all orders.

@® Trade supplied.

RADIO EXPERIMENTAL PRODUCTS,LTD.

HIGH GAIN
COILS

2/6

with 2 Mains and
2 Bactery Circuits

8/_ - With Battery and
pair

with
Circuit

ure

Range
Mains Circuits

PARK ST., COVENTRY

Best Buy at Britain’s |

FILAMENT TRANSFORMERS
Standard tapped primary. two types
Type A, 2 volts 1! amps 6.3 volts
14 amps : Type B ' 12 volts 1] amps,
4 volts 1: amps. Either type 7 6.
’ll i X 1 3!in. lons

Output 300 mA, price 13 6.
Qutput 380 mA price 14 6.
Either tvpe 1
100 MK RO- \\ll‘ n
in. fl Brand-néw 42
Hy 300 mA 50 chms. 'size 3in. x
4 potted. chassis mitg. 12.6: 30 Hy
]oO mA 300 ohms. size din. x 3in. x 2lin.,
universal mtg. 10 6:5 Hy 200 mA 120 ohms.
size 2lin, x 2:in. X 3in., chassis mtg. 7 6
All brand-new and hoxed
121155. Brand-new £11.19.6. Soiled £7.19.6.
Carr. 10 6ex. Send 1 3 tor circuit and data
KR1155 I"OWER PAC ‘8. Three types—at
£4.10.0. £5.5.0 and £6.10.0. Send S.AE.
for details.
1\2014 (ontams st.andm d mains tra n:fqr mer
315-0-315 70 6.3 v. 2A and 5 v. 2A
(-\dmlraltv mtln‘r) paper smoothing.
10 Hy choke etc etc. In steel case 1lin. X
18in 6in nd in  mint condition
‘TERRIFIC B-\RG AIN at 27 6. plus 5 - carr.
\ i AINS,  New, in original
At: 7 6 JAG5. VR33. VRS, 6C5Met,
6SH7Met. 6K7Met : at §- —2X2,
6B8, GH6Met . atL 2 6--RK34. EI148. 954,
New ex-units—VR9 Sylvania §6. VRO
6 - VR63 3:6. VRE5A 3 6. VT501 (TTID 6 -, |
VT52 76, 807 76 CVe, VRIS VHO2 at 16
each or 15 - per doz. Soiled. tested . VRB5,
VREHA at 26 VRO at 33
IEAVY DUTY twin circular
cable for extension mains leads. etc.

‘' pe
Brand-new.

S. 2hin. barrel,

boxe';
TT1L.

polythene
Price

8/6 per doz vards or 100 yvards ior only 50/-
plus 3 6 carr.

CHARLES BRITAIN

29 6. FPos
| BRIDGE

WATERLOO RADIO |

RINGING CHOKFES too supply 25 kV.

E.H.T. using EF50 v.. 12 6. or with EY5]
R]s‘ tifier, 36 6. Full instructions with each
chok

CHARGER TIRANSFORMERS, — Input |
200-250 v. 50 o.p.s. A.C. to ¢ “harge 6 or 12 volts
at 1.3 amps 126 : 3amps, 216; 6amps.,

|tl( TIFIERS suitable for use
with the above transformers, 2 amp., 113

3amp.. 12 6 | Jamp.. 15-; 6amp.. 236 |
i RM1
RM3.
lorT o
109, Posted |
K315 36 kV.. 82 ; K350
K3'100 8 kV., 14 8 ;. K3.160
VAL \ FN,—-6AMG, 6CH6. 6RAS. 6BH6. 6BES.
12BE 8CG. 6B W6 3A 4. 1U5. 6ALS. W77,
6BJ6 50C5. 155, 76 each : 6K8gt,
]2I\8gt, JRS5. VR150 ’(J 6BH7. 9:6 each.
35 Fenison  Way, Londen, S5

MICROGRAM AMPLIFIERS

s £3196 w1
U v ’ ‘
N A ‘
DL |
U
E N
Fits inside your record player leaving

room for speaker. Dimensions i0in. x 34in.
x 2lin. 4 watts guality output. Suitable
for all speakers and with standard or L.P.

5-T U CIHLANNEL TV, SU
HIETT VALY 6BWT7 and 12AT7. Fit one
of the=sa to vour set for better pictures. 52 6.

SPECIAL OFFER, New and boxed ARP12/
VP23 valves. 5/6 each. 4 for £1.

FISHING ROD ALRIALS. 1211 Set 3,
7 8. Mounting Base. 3 6. Screw-in Type, 9 6.

0-5 AMPMETERS. 2! in. square M.c. 11~
GERNANTIUN I)H)I)I'\ '39

2
. 275 mA
L AW RS, 2002!0 volts.
3-4-5-6-8-9-10-12-15-18-20-2¢  and 30

tapped
\volls

at2 A.. 21 6. Tapped 1711 5 volt BA.. 6
Tapped 17-11-5 volt 1} A.. 16/6 ; 6.3v., " .
8'-. One vear guarantee

MO \“( ROI‘"(L\I AN TIRANS-

FORMERS, 156

LX-W.D. PHONES. Low Resistance, §/6.
\lI\I-\Il RILVALVES, New. S001. 9002,
13003, BAGS, 181, 185, 1T4. 1R5. 108

78
6ALS, 8/6 . 12AT7. 6AM6. DH7?7, 6ATS.

EFSl. EF92. EY51, 6BES, 11'6.

NI\\ VALVENS, 3574, 3506, 25Z4. 2516,
Uzsl, U50. 5Y3GT, GKIGT. 6VSGT. 50LS6.
42. 80, 11- GKBGT. 11776.12 6.

NEW  0-100 MICRO-AMEP M ~.
4lin. Made by Ernest Turner. £4.126.
‘T1.1196. Transmitter Section. New and

~omplete. 4.6/6.
Less valves. 15/-

BRIEAST PL TELEPHONE
CARBON MIC IU)I'HO\IQ 4 -. Throat

Mc's. Easily converted.
with valves. £2.

Lne, London, W.C.2. TEM 0545
Shop hours. 9-6 p.m. (%=1 p.m. Thursday)
OPEN ALL DAY SATURDAY

6d.

pick-ups. Built-in power pack for 200-250 v. |
(RADIO) LTD. | A.C. only. Valves 6]7 and 6Vé available at
11, Upper Saint Martin’s | 20/- per pair extra, if required. Other

models with neg. feedback. etc
stamp for illustrated details.

ELECTRO - ACOUSTIC LABS
TAIN--ROSS-SHIRE, SCOTLAND

Microphones with cord and plug. 4/-.
ALL POST PAID IN U.K.

‘THERADIO & ELECTRICAL MART

253, l’mlolmllu 1toad, London, W.11,
Phone @ Park §026.

A REALLY SMALL RADIO RECEIVER

This radio recciver, although as small in size as a matchbox,
gives loud, clear reception of the BBC Home, Light and Third
Programmes on the medium waveband, about 180-550 metres.
The set also tunes the Light Programme on the long waves,
1500 metres., No catswhiskers, valves, or batteries are
required, and the receiver works off a short indoor aerial in
many districts.

- Q-

This offer applies only to Gt. Britain, and Northern Ireland.

SWIFT RADIO

102, BATH RD., WILLSBRIDGE, Nr. BRISTOL

FOSTAGE

EXTRA

i

SPARKS’ DATA SHEETS

Constructional Sheets of Guaranteed and "Tested Radio Designs.
IF YOU WANT A REALLY EFFICIENT PORTABLE
It will pay you to send for the Fuli Constructional Details o

THE ‘“ECLIPSE"”

All-Drv Battery Superhet Portahle.
A Tried, Tested & Ga nieed Pesivn
of the Personal Portable Tvpe. Neat Com[)a(:t and Efficient.
CONMPY S SELF-CONTAING
FUIL SIZFE EASY TO FOLLOW BLACK AND WHI l 'E DATA SHEET
showing ail details and simple point-to-point wiring.
POST 3/= FREE
COMPLETE WITH FULLY DETAILED DESCRIPTIVE MATTLER
The Circuit covers Medium- and Long-‘vaves, and as it incorporated
the Latest type of Valves is most economical on batteries

30 OTHER GUARANTEED DESIGNS
already available. Have you had a copy of my Latest List ?
If nota $.A.F. ora2id. stamp will brinz one by return.
COMPONENTS AND DRILLED CHASSIS SUPPLIED.

L. ORMOND SPARKS (P), &M 11¢

WANAGE,
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Mathematics and the Service Engineer

SOME OF THE SIMPLER FORMULAE EXPLAINED -
By F. E. Apps

OR the radio and/or television service engineer
to be really efficient, it is necessary for him to
keep up to date with all the advances of

science in his particular job. To do this, he must
read and thoroughly understand the various technical
articles given in the many technical journals and books
that are published from day to day. For a real
understanding of these articles, it is imperative for him
to know quite a reasonable amount of mathematics.
This is because practically all these textbooks and
articles give formule. Now formule in a technical
article are as necessary as maps in a book on
geography. They illustrate to a discerning mind the
main points of the text, and for a reader to peruse
one of these articles without the faintest idea what

i RI

Rg R2 RL

Fig. 1.—A “ T Attenuator.

these formulie mean is a waste of time, as he cannot
really follow the gist of the article if he does not
understand them.

Now, if the foregoing is accepted, then it is necessary
to find out what mathematics, etc., are needed by the
service engineer, and also how far it is necessary for
him to go in his studies.

Most service engineers, 1 believe, have an education
up to the ordinary national certificate, which enables
them to solve ordinary arithmetical problems : but
more is required, especially now that complicated
circuitry is being employed, for instance, in television
and pulse circuitry notably.  The subjects required
are, in my opinion, geometry, algebra, trigonometry,
indices, graphs and logarithms. Also a knowledge of
the standard symbols used. including the Greek and
English letters used as such. A list of books sug-
gested may be obtained from this office.

Geometry and Trigonometry

These two subjects are, of necessity, bound up with
each other and are required for the purpose of
understanding angles of lead and lag, and vector
diagrams. Some of the simpler trigonometrical
formule should be memorised, such as

cos® 8 +sin® 0 =1
sin 0 = /1 — cos? @

Indices
To be conversant with these is very neczssary. One
often meets such things as this in formule
2.3 x 10¢
3 x 108, etc., etc.
Only a short period is required to know this quite
thoroughly, but unless you understand them the whole
thing might just as well be written in Chinese.

Graphs

Most articles on electronics have at least one graph.
They are mostly connected with valve characteristics,
acoustical response of loudspeakers, and also vision
response curves of television receivers. To be able to
read these as easily as the written word is of enormous
value to the engincer. It is helpful in studying
graphs to make up some of your own, using any two
associated factors and reading the resultan: off on a
curve and then proving same mathematically.
Algebra

This is definitely a ““ must,” and should go at least
as far as simultaneous equations and on to quadratics,
if possible. 1 do not think the *j* factor or the
calculus need be included.

Here are a few formul® showing the need for
algebraical knowledge.

For a T attenuator as Fig. |

o —1
R, — RL(&q_i)

,
RZ:RL(—"L)

oc?—1
F_Fozr a Wien Bridge measuring audio frequencies as
1g.

.

- Cc

Unknown
frequency

Fig. 2.—A Wien Bridge measuring audio frequencies.

1
f=2:z\/RCRDC_C p also

When CC= CD,RC = RDand RA/RA =2

tan 8 = sin 0 T S R

N7 cos 0 heanZJRCCC

Power factor = Etcos8 _ oo Now beyond all this, there are many formulae that
El apply particularly to electronics with which it is neces-

cosine of the angle of phase difference between the saryto be very conversant. Amongst them the follow-
line voltage and the current. ing will be found necessary.
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Ohms Law for D.C. | ll:‘{
) E
Ohms Law for AC. T 7
, N E
'mpedance Z R?®
mpedance ,\/ wlL mC)

RMS value max. value

Resistances in scries, paralic! or series parallel.
Condensers in series, parallel or series parallel.
Inductances the same.

The relationship of frequency to wavelength

Wl Velocity
Frequency
Capacity of parallel plate condenser
NKA
47d

The charging of a condenser where Q=CV and
the cnergy stored is 4CV:  The time constant of
circuit containing C and R = CR seconds. The
wavelength of an oscillatory circuit

WL = 1885V LC

Inductance of a single wound coil

L — 23K 10

Now this list may seem formidable, but it is only
a very few of those required. Many a service engincer
will, no doubt, say that all shis knowledge will not
assist him in locating an intermittent fault in a radio

PRACTICAL WIRELESS

Max, 1954

or television receiver any quicker.  That may be
so directly. but indirectly it will help because with
this knowledge he is able to read more about his
own particular branch of science and be able (o
set about the job in a more knowledgeable manner.

Test Equipment

With the more complicated circuitry now em-
ployed, more elaborate testing equipment is necessary.
Now the price of instruments, such as the oscilloscope,
the Q meter, and inductance and capacity bridge,
puts them beyond the reach of many service en-
gineers, so they have to makce do with instruments
they have buit themselves. Now although many
circuits are given of test equipment in PRACTICAL
WireLess and Pracrical Television, many engineers
may wish to alter these designs to suit their own
particular requirements.  To do so may mean
circtnt alteration that may have a deleterious effect
upon the efficiency of the instrument concerned.
This is where ™ muths ™ ¢an help by enabling the
engineer to work out the correct value of the required
new components and estimate very accurately their
effect upon the circuit as a whole.

Then, again, many service engineers have * brain-
waves " ubout how to achieve a certain result with an
eatirely new circuit idea. In most of these cases
many, many hours of work and much heartbreak
would be avoided, when it is finally found that it
does not work, it the engineer in question had only
worked it out mathematically beforchand and seen
he was attempting the impossible.

A Charter for Mobile Radio

THE tollowing points are put forward by the Mobile

Radio Users’ Association as being of paramount
and urgent importance from the point of view of
users of mobile radio :

1. The Government should recognise mobile radio as
a service of great importance which has a real
contribution to make to the national economy.

. The Government should state that it will do all in
its power to encourage the full use and extension
of mobile radio.

. The Government should undertake that the views
of users of mobile radio will be considered when
decisions affecting them are taken, and that the
Mobile Radio Users’ Association will be ofticially
recognised und called into consultation together
with other interested bodies.

4. The Government should muaintain available an
adequate supply of frequencies upon which the
mobile radio services can operate effectively.

5. The Government should undertake that frequency
allocation shall be conducted in accordance with
the following principles :

(@) The total bands available for mobile radio
should be clearly and publicly detined, in
order to give security to users and manu-
facturers. This is essential, particularly for
long-term development.

() The block allocation of frequencies should be
made for a stated period, to be not less than
10 years, and then in the event of a change of

g

(98]

frequency, due to Government action, the

principle of compensation should apply.

The use to which all individual frequencies

within a particulur block are put should be

mide public.

(d) The blocks of frequencies available to mobile
radio should, as tar as possible, be protected
from interference by users in adjacent blocks.

(e) There should be recognition of the fact that
although a large number of channels can be
made available for mobile radio, the number
is not untimited, and due regard must be paid
to this fact in allocating frequencies, in order
to prevent overloading ol channels.

In making more frequencics available to

mobile radio, the Government should

recognise that many classes of user would be

satistied with a frequency made available on a

strictly peace-time basis. 1t is belicved that

there are many frequencies, at present allocated

to military purposes and unused in time ol

peace, which could readily be made available

to civil users.

6. At a time when Ministers are calling upon transport
and industry to reduce costs in the face of toreign
competition, and in view of the acceptance by
Government  publications and  Government-

(c

-

sponsored  Productivity  Committees  of  the
importance of mobile radio in providing an
economic means of communication, and in

view of its importance to health and safety. all
the ubove points should be trcated by the
Government as matters for urgent decision.

WWW.americanradiohistorv.com


www.americanradiohistory.com

May, 1954

PRACTICAL WIRELESS

EX-AM. RECEIVER TYPE
1155

Brand new and unused
5 Frequency ranges:
Mers 3 7.5-3.0 Mess ;
Kcis ; 500-200 Keis ; 200-75 Kc s
Suppiled in maker's original
wood transit case. LASKY'S
PRICE. £11/19/6 Complete.
R.1155 Receivers. Secondhand
aerial tested. £7/19/6.

Carriage and packing 12:6 per
unit exrra. inclading 10/-. which
will be refunded on return of
packing case.

For use on 200-250 v. A.C. mains.
Complete with 2 valves. In
metal case size : 12x 7 x 5}ins.

éJA‘%KY'S FRICE, 79/6. Carr.
/- extra

Power I'n(l\ a.~ above. Fitted
with  6iin p.m. speaker.
LASKY'S PRICE. £5/5:-.

Carriage 5/- extra.

PORTARBLE
RECORD IPLAYERS
Containing a new Plesscy single
speed automatic record chan-
ger. (78r.p.m.). Magnetic pick-
up. and 2 valve amplifier, with
metal rectifier. For use on
200-350 v. A.C. mains. Amplifier
uses BF.36 and EL.22 giving 3-
watts output, tone and volume
controls, 5in. speakler. In
rexine_covered catinet. size :
17 x 17 x 8ins. With carrving
handle. LIMITED QUANTITY,
LASKY'S PRICE. £1019,6.
Carriage 10:6 extra. Though
store solled, these p‘ayem
are hew and every one is
fully tested before despatch,
MAINS TRANSFORMERS
All 200-250 v. 50 c.D.s. primary
Finest quality, fully guaran-

350-0-350 v. 50 mA
6.3v.4a.5v.2a DBoth fila-
ments tanoed at 4 volts. An
ideal replacement trans. Price.

8-

MRAG.  325-0-325 v. 100 mA.
6.3v.3a.,5v.2a With mains
tapping board. Price, 22:6.
MBA 7. 260-£-250 \'. 30 mA.
63v.3a.,5v

mean [apped at4 \Olts Pnpe

\lll A8, SPECIAL OFFER,
Drop through type. 235-0-235 v.
60mA.6.3v.32a.,12 6.

MBA'Q. 400—0-100 v. 60 mA.
6.3v.la.. 4v.25a. Price, 12/6.
AT/3. Auto transformer. 0-10-
120, 200-230-210 volts 100 watts.
Price 17/6.

AERIAL RO SECTIONS
Steel, heavily copper plated
Each rod is 12in. lon%, {in.
drameter. PRICE 2.6 per dozen.
Post ree.

(()LL-\IH) S-NI’I"I‘ 1)
CHANG

Studio  xtal.
£9/19/6.

Luruover p.u.

CRYSTAL DIODES
Glass type. Wire ends,
1.6 each.

P.M. FOCUS MAGNETS
35mm. With vernier adjuster.
Tetrode 15/-. Triode 17/6.

B 1 . DN 1 " rnier.. All types 12 6.

Lm]"‘nﬂ“{‘ﬁ%‘%}!&"{u“ £ 3383:;"%\ /ide angle, w1¥}r1’ vernier
Output 7-9 kV. H.T. with | and picture shift control. 25,-.
heater winding for EY 51. 19'6.

. VALVES, . STOCK ‘AT THE

8V6 .. 76 IA)\\'F,\"%O(I)’O(?SSIBLE PRICES.

74 .. 9 SOME EXAMPLES

6AM6 .. 7.6 — o

g;sso Rd 2.6 hl'h(I;\ll,f{(‘;rll"x‘l;‘liga\l{glséai. 1 each

New Syivanta LASKY’S PRICE 30/-
10:- POST FRREE
w6 145 .. 9I- 6J7 .. 6/6 EF3 .. 7/8
4~ 12k8 .. 86 Oz1 .. 6~ 12K1 .. 106
76 1207 . 86 KTz . 358 6L6 106
B 005 TR Ebe T G
18 o A8 Bl 136 R0 "0

.
AMPLIFIER i
6 V! . 12-15 WATTS OUTPUT.
Originally made for talkie Slm pro-
jectors. In carrying case. Chassis
size : 14} x10x 4ins. For use in 100-110
volts A.C.'mains. Grey crackle finish.
Fitted with volume and tone controls.
Resistance capacity coupled circuit.
Output 2 KT56 in push-pull.

High quahty components used
throughout. In black rexine covered
wood case, size 15} x 13} x 9% s,
giving plenw of room for speaker, etc. Circult diagram
available. Complete with 6 vaives, fully assembled and wired.

EANKYS £8.19.6 coverere
Carrfage 15/- extra.

CYLDON 5-CHANNEL SWITCHED
TELETUNERS

Instant and positive selection of
any one of the 5 B.B.C. television
channels. by a single control knob.
Uses EF.8) RF. pentode and
ECC81 or 12AT7 Double Diode
Triode as frequency changer.
Tuning is obtained by switching
mcremental inductances. Size :
4} x 21 x 23ins, Spindle 24in. long,
lin, diameter.  LF. Output 9.5-
11 Mc/s.. noise figure on all chan-
sineis better than 10.5dB., L.F.
rejection bstter than 45dB on all
channels. Power gain 24dB.

PRICE. Jess valves. 126. P. and P. 2'6 extra.

Suitable 150 watt auto-
wrans. for 250/250v. 18/6.

LASKY

DI LUXE T.V. CABINETS
Our new 1954 Mark 11 model.
Forg2in. c.r. tubes. * Finished
in beautiful figured walnut
veneer. with either light.
medium or dark polish. Sup-
plled complete with mask
glass, back, speaKer, baffle
and fret. castors and c.I.t.
neck protector. Inside dimen-
sions : _ 16iin. deep. 17iin.
wide. 2Pin. high. Overall
height 32in. and width IBhn
LASKY'S PRICE. £8/10/0.
Carrigge 126 extra.

This cabinet can be supplied
vnth aperture for 16in. cr 17in.

c.r.t. at no extra Charge.

METAL RECFIFIERS TELEV lsloy SLENTUM
6 an dl’ volt F.W. CTTFIERS

2a. 9/ RM.1 . 3:10 ’I’he very 1at:e=t. * Sentercell "
3a, i{’ol/l ;ZW} .2 ... 43 |S.T.C. range.
12 2/ 1 HA K340, 3.2 kV.
6a 2111 [RM.4 ... 18/~ h3:4g 26 kV
12 Vo)t K350. 4.0 kV
: 2/6 | yamp. 8/11 K3/100. 8.0 KV.
1 amp. 4/8 |1 amp. K3/160: 12.8 k

LASKY"’S BAI)IO

Lasky’s (Harrow Road), Ltd,,
370, Harrow Road, Paddington, London, W.9
Telephones : CUNningham 1979-7214.  All Depts.

MAIL ORDER AND DESPATCH DEPARTMENTS : 485-487,
HARROW ROAD, PADDINGTON LONDON, W.10.
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., half day. 1 p.m.
Postage and packing charges (unless otherwise stated) ; on order
value £1—ls. 0d. extra ; £5—2s. 0d. extra . £10—3s. 6d. extra
over £10 carriage free unless specificaily stated otherwise. Al
goods fully insured in transit.

THE HARROW BAFFLE
CADBI

Build a “ second set ™ to be
proud of. Pleasing design cabi-
net, with drilled chassl%. dial,
rive and back. Finished in
satin mahogany veneer. Out-
side dimensions : 17iin. wide.
11%in. high, 5in. deep. Receiver
design uses 2-6K7. 6V6 and
5Z4. Totsl cost Lo build is less
than £5/10/-.

LASKY'S PRICE FOR THE
CABINET AND FITTINGS,
36/8. Carriage 2'- extra.
Circuit for receiver 1/4g

R.1132 RECEIVERS
With all valves. In metal case.
.79/6

Carriage 10/- each extra.

PLESSEY SINGLE RECORD
PLAYER UNITS
Slightly soiled. 78 r.p.m. For
use on 200-250 v. A.C. mains.
Complete with 10in. turnt.able

and magnetic pick-up. Au
stop and record selector staln
LESS THAN HALF PRICE.
LASKY'S PRICE 69'6.
Carriage 2/6 extra.

SPECIAL OFFER
Magnetic recording tape. on
Cyldon metal spools. By
famous British manufacturer.

600 Ieet a3 / Post 1/6
1.200 fee 14/11 Po>z l/G

LIMI'TED QUANTIT

NOW AND SAVE CASH

PLASTIC ESC lgl‘( IEON |

MAS

With dark screen filter.

12in .
16in -
WIRE MESH

_ AERTALS 5~

SILADED l’()Ll, GRAM
MOTORS

Rim Drive. 9/6.

LF. l R \\Sl ORMERS
MINIATURE TYPE 4485 Kc's.
{ x 1 x2lins. PRICE 9/6 pair.
MIDGET TYPE 465 Kcs.
1x 1% x 2tins. PRICE 8/6 pair.

WEARITE TYPE 530. 445-520
Kc,s. 8/6 per pair.
WEARITE TYPE 500, 450-470

Ke:s. 8 6 per pair.

LOUDSI'EAKE
First Quality. All3ohmsspeech
coil. Lessoutput trans.

Now aval]able 12in. Good-
mans heavy duty 15 watts.
15 ohms.

LASKY'S PRICE £5/19/6.
Carringe 3,6 extra.
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“ G.P.O. Multicontact Typa ™'
1,9%0 ohms

600 ohms

; 3 6racu

+1,000 ohms {4/6 racn
+2,000 oh

racn
500+ 500+ 2000 ohms}s/6 -
Orders over £2. Carr. Paid. Under 1/3.
Send 6d. for 24-page Calalogue.
Visit our Shop. open 8.30-6. inc.
Tel. - St Atbans 3951

BOLD & BURROWS (G3HEO),

12-18 Verulam Road,
St. Albans, Herts.

—1954
RADIO AMATEUR’S
HANDBOOK

by A.R.R.L.

30s. 0d, Postage |s. Od

Radio Control for Model Ships, Boats
and Airerall, by F. C. Judd. 8s. 6.
Posta@ 4d.

Transistors and their Applications.
hv L. E. Garner. 12s.0d. Postage 6d.

omechanisms, by J. €. West,
25%. 0d. Postage 8d

Fhe Electronic Music  Instrument
Alamual. by A, Douglas. 30s, 0d.
Postage 9d.

fladio Engincering, by F. ¥, Terman.
50s. 0d. Postagels. (0d

Electronic Gadeels for the Construe-
St:im by E. N. Bradley. 3s. 6d. Postage

\mim Anthology @ Nas. 1 and 2
compiled from *“ Audio Engineering.’

Sats

S

165, Odh. cach. Pesrage 0d

Cyveryman's Wiretess Book, by F. J.
Camm. 12s.6d. Postage 6d.

Sonad Reproduction. by G. A, Driegs.
17s. 641, Postage 9d.

Radin Valve l).n.\ compiled by ¢ Wire-
less World.” 3s. 6. [ostage 3d.

Write or call for new catalogue.

THE MODERN BOOK CO.,

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AI;({)%”;\IgAA TECHNICAL

19-23 PRAED STREET
(Dept. P.5)
LONDON, wW.2,

Phone - PADdinaton 4185
Open all dav Saturdayv.

| REED & FORD, ;

PRACTICAL WIRELESS
BEST AND CHEAPEST !

Compare prices. and vou will fiud our Group B valves

are anteatutile for yalue in reliabls stirpluv  whilst
you cannct buy better thar, Group A.
“IL 187 cartona. P~ Unused and  boxed.
3 i A B Trpe A B
5/8 — 714 28
0 FAsG — 1/6
— 2/0
.3 — 73
/8 —  EC3) 3/6
9 ECi 70
8 RCLsg —116
€9 18y -10/8
79 KTWiGl— 63
29 RK:4 2319
23 — VU 390
500X *‘ POTS.’ IN ORI4INAL CARTONS. 11" dia.
117 spindle. 19 (loos~ 1:6); 17 din.. §” spin., 23
(loose 19,
SPECIAL OFFER OF NEW RESISTORS. -2 va'te
(nnrth(‘e) fw.to2w. 39, 15 values, 5 w.to2n
78 |
NEW. STRANDED COAX.. 6&d. yd.—(r0f} 1"

Orders under £1 |-o-L and packing extr.

BURNLEY ROAD,
3 A(NSDALI" SOUTHPORT.

1. B. SERVIC

May, 1954
(BEXLEY-
HEATH)

L.,
Mail Order Dept.,

5, MAYPLACE ROAD WEST,

BEXLEYHEATH, KENT
Phone : Bexleyheath 1000

8012 VALVES

BRAND NEW in original Manufacturers’
Eartons.  BUY NOW while ctill available.

10/= eacn

New Retail Shop Now Open :
44, CHURCH ROAD,

UPPER NORWOOD, S.E.I9
Phone : Livingstone 6222

Wireless Supplies
Unlimited

{founded 1925, originally Stratford, E.I5).

Still on the go, and STILL carrying |

the MOST COMPREHENSIVE
STOCKS of Component Parts in
the Industry !

Get all your requirements {rom one
source, and experience
SAME-DAY SERVICE !

This month’s snip offer :(—
One Hundred well-assorted
L Watt Carbon Resistors
for 25/~ post paid.
All good quality.

1
4

WIRELESS SUPPLIES
= UNLIMITED ==

(Proprs. Unlimitex Radio Ltd.)
264-266, OLD CHRISTCHURCH RD,,
BOURNEMOUTH, HANTS.

Bournemouth 4567
‘Grams : Limitrad, Bournemouth.

TELEKIT SUPPLY

MATL. ORDER DEPT.

ntry Lane Woarks, Chantry Lane.
wmiey, Kent. hone : Rav. 5815,
VALVES. NEW & SURPLU3. GUARANTEED,
0zt 4 - | 6BAS 7= [ 1103 8-
1Lt | 6BES 7= | 122477 T
llN:(cmled) GBRT 8/8 | 1246 1299
Hi- | 6BWE T~ (soiled) 5:-
185 6'6 | 6CHS 8/6 | 6817 (=oiled)
1T 6/8 | GJ5 hl- i-
105 6/8 | 6K~ 4/- | 15D2 4/-
3Q1 7:6 6X 8.8 | AL8D 46
SXé s D5 8- Ccviast  g-
ALS 78 | 1D) STl e
GAMS 8 8 TH 6« | KTW51  @/-
GATS 787 8- | VR21 3i-
614 6 - 19802 8- [ Wil 7’8
BEC KENHAM, KENT
THE SHOP FORKR THE CONSTRUCTOR

NOW OFEN AL 104, NG S

11/- MIDGET COIL PACK KIT 11/-

Comprising chassis 3" x 2° x 14°, switch, LMS
iron cored coils, padders, trimmers, nuis and
bolrs, wire, sleeving, circuit diagram. 456 Kc.
Brand new Int. Ort. Valveholders, 2’d

; All Can Flectrolytics. 8 x 500, .;
"1 2 x 330 8., 6 - doz
10;)‘([“3(!._, doz

2'3. TRY 4/-pr. :
MSS Superhet 6 coils vuth circult, 4 - set |
HT" Dual-wave 2 9. Crystal Coil L & =12
Tub Cond. .1 x 500 3 - doz. .1 x 350 2 B doz. .
Asst. Grommets 6d. doz. ;2 4. & 6 BA Nuts
2. gr B Brand new BA Nuts & bolts asst.
2gr, .)- . Ex-equip. BA nuts, bolts. washers
2/81b. apmox 500 pieces); PK self tap screws
2/8 gr. ; 18 SWCG Multicore 2 8 doz. vds. ;
1 m m sleeving 1/- doz. vds. ; | meg. vol. con.
with DP sw., 3'-,
2 WB SUPIL IHIFT & TRI‘ RECEIVERS
Suverhet £8-10: ¥ £5/5- including all
components, ulves, cabmet the lot. Book
of instructions 1'6 post free.
Latest list 2d. Min. P.& P. 1
SUSSEX ELECTRONICS
WHIT LODGE ¢ IH-S( N,
'I'IIOIH’ LI-SOKEN, FSSCX

=

S
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BUILD

the

NEW
MODEL 30 FEEDER UNIT

Reintroduced in response to popular
request this famous Feeder Unit 1s
now availabie with FIV I alternative
dials ;. TWO or THREE Waveband
workinz.

LARCE Point-to-Point Wiring Blue
Print and lull constructional details
tor this super Feeder Unit—3/6.

Full description, parts lists. etc.,
the ahove now
Latest Handhook

THE
HOME CONSTRUCTOR

PRICY 2/6 ONLY

which also contains FULL CON-
STRUCTIONAL DETAILS tor build-
ing  NINE [lirst-class Superhets
together with circuits of TRI Re-
celvers. 10-watt Quality Amplifier.
Crvstal Set, etc.. Soldering, Metal-
working. Constructional and Servic-
ing Notes, Coil Pack Constructionat
Details, Resistance Code, Uselul
Data. etc. Complete with fally

t e for
included with our

iltustrated catalogue.

SUPACOILS, 21, Markhouse Hond,
London, F.17.

SHORT WAVE

H-A-c- EQUIPMENT

Noted for over 18 years for ., . .
S.W. Recelvers and Kits of Quallty.

Improved designs with Denco colis :
One-Valve Kit, Model “(‘” Price, 25,-
Two " o

» "

All kits complete with all components,
accessories,  and  tull  instructiona.
Before orderiny call and inspect a
demonstration  receiver, or send
stamped. addressed  envelope  for
descriptive catalogue.

“H.A.C.”” SHORT-WAVE PRODUCTS
(Dept. TH), 11, Old Rond Street,

London, W.1.



www.americanradiohistory.com

\/

A

May, 1954

PRACTICAL WIRELESS 309

Surplus Frequency-changer Ualves

DETAILS OF EX-SERVICE VALVES, WITH BASE CCNNECTIONS
By E. G. Bulley

when installed in a suitable circuit they con-

vert an alternating current at a certain
frequency into a current of lower or higher frequency
without any undue distortion. They are, of course,
found in superheterodyne circuits, wherein the
frequency of the incoming signal is converted to that
of an intermediate frequency. The latter is then
amplified before being rectified in the second detector
stage.

The essential requirement of a frequency-changer
valve is that it has an oscillator section as well as a
mixing part.

The input to the actual valve consists of two
frequencies, namely, that from the local oscillator
and the other from the incoming signal. These
frequencies are combined and converted as previously

VALVES of this design are so named because

mentioned. However, the output consists of many
HT +
p - )8
b4 = To IF =
9 = Stages 9
Hexode _v
section y-Triode section
oo 1

TERS L po

VWV

I

Fig. 1.—Basic triode-hexode circuit.

ave

Various Types

There are numerous types of valves for frequency
changing, but as we arc only concerned with those
available upon the surplus market, they will, therefore,
only be dealt with in this article.

With reference to the tabulated list of valves, the
reader will note that there are several triode-hexodes.
Such valves, however, consist of a triode and mixing
section in one envelope. The latter section has a
separate anode and four grids, the cathode being
common to both the triode and hexode parts of the
valve.

It is usual practice, however, for G1 to be the control

Oscillgtor anode I

(G2) supply =

RAF choke

HT+

;- j To IF
= ; seages
a2y

CIF transformer

Heptode —\7/

G4

RF input

35

Electrostatic
screen potenlids

©3863)

i

—

LT

| AVMAA Negative bias
(G4) supply

F'g. 2.—Basic circuit of heptode frequency changer.

W

AAAA
Vv I

T .

more  frequen-
cies, the main o
ones being the British

different values.

SURPLUS FREQUENCY-CHANGER VALVES

; Type |Cathode' VI | If(amps) Va(Max.) ! la 'Vg,Max. Base

;‘L‘t’“}frégfgggl'e'; arth 1SR 63 705 250 — | 7150 | O(Hepy)
the difference of ARTH2 | LH | 63 | 03 {I8CLHOOT 22 1 100 0(Triode Hex)
e onges and. VRSTA | LH | €3 02 300 | 10 225 | 0(Octode)
furthermore, the  VR99A | LH | 63 | 03 J1Q0eTuode)t 30 | 200 | 0(Triode Hex)
0SsCl1 ator fre- = .

; 150 (Triode) .
quency. Never-  VTI147 i.H 4.0 1.2 g liat ! 80 | B7(Triode Hex
theless, one must t 250 (Hex) ¢ )
not overlook the

U.S.A.
{fggwggg‘es ‘L}gfﬁ VTSt | 1H | 63! 03 330 3.6 | 220 | 0(Hep)
frequencies gen vTisiB| LH | 63 | 03 330 36 | 220 | 0(Hept)
e P mns VIS8T IH | 63| 03 330 35 1 110 | 0(Hepy
which will B80° vT208 | tH | 70| 03 300 35 | 100 | LOK (Hept)
it . {275 (Triode)) .
frequenciesof VT194 1.H 6.3 0.3 17300 (Hex) § 6.0 110 -0 (Triode Hex)
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grid and G3 as BASING - B
the injector grid. Tv -

L B vpe |1 2 3 4 5 6 7
o R (R SR TR cTR S VR
1 the grid of the  VRSTA M H A 1Gl-Gs; GI |G2! H C&G6 | G4
“,mdetfm“ e VR99A — H A G2-G4 GI-G3 Al H C Gl
oo S VT 147 A GI-G3 G2-G4 H H C Al — | GI
shiclded By G VTISI S | H A GiGs G 'G2! Hm C Gt
and G4 ymesé VTISiB S H A G3-G5 Gl G2 H C | G4
Fofle oo ioihoe VTRT S H A G2-G+ G} — H C&Gs Gl
s “:j“?”‘({ VT208 H A G2 Gl G3-G5 G4 C H | -
allystrapped and y g4 H A Al GI-G3 G2-G4 GI 'C&GS H

so prevent clec-

trostatic interac-
tion between the oscillator and signal grids.

A basic circuit using a triode-hexode is shown .in
Fig. 1, and may prove of interest to the newcomer to
radio.

Another type of frequency changer that seems to
be in plentiful supply is the heptode. or pentagrid
as it is sometimes called.  Such a valve has seven
clectrodes, namely, the anode. cathode and five grids.
These valves are so constructed that they have a
tetrode and triode unit, both sections being coupled
by a common electron stream.

This electron stream is uccelerated through Gl
(oscitlator grid) by the positive potential on G2,
otherwise called the oscillator anode. However, some
of the electrons shoot past G2 and G3 and approach
G4, which is. in eflect, the modulation e¢lectrode
or grid of the tetrode unit.

Furthermore, G4 is operated at a negative potential

and does. thercfore, retard the clecirons that have
passed through G2 and G3. This phenomenon creates
a cloud of electrons between G3 and G4 and forms
what is known as a virtual cathode. Electrons are,
therefore, drawn from this source similar to the
process in which they were uccelerated from the
cathode proper.

The R.F. signal voltage is fed to G4 and the LF.
output circuit is connected in the anode proper.
It may be as well to mention, however, that G3
and G3 are internally strapped and form the
electrostatic screen.

Such a valve can be connected in a circuit as shown
in Fig. 2. wherein the tetrode unit is modulated by the
oscillator section, solely by the variation of the elec-
tron stream from the cathode. Valves of this type
are to-day very popular and will prove interesting to
those who wish to experiment with Irequency changer
crreunts.

News from

AMATEUR RADIO SOCIETY
C. H. Bultlivam (G3DIC). 25, Si. Fillans Road,

CLIFTON
Hon. Sec. :
S.E.6.

ATTENDANCE remains at a high level and scveral new mem-
bers were welconed during the past few weeks, Meetings
coniinue 10 be held every Friday at 7.30 p.m. at the clubrooms,
225, New Cross Roud, S.E.14.

11 1s hoped (o run a series ol DF cvents again this summer,
when members will compete lor the DF shield, and an cvening
will shortly be devoted to a talk, with hints and tips, by lust vear's
winner.  Transmitting and listening conlzsts continuz o bz
popular and the nexi is scheduted 10 be held in April.

EDINBURGH AMATEUR RADIO CLUR

Hon. Sec. : D. Blach, 16. Cdina Place. Edinburgh, 7.

THE Club meets every Wednesday at 7.30 p.m. in the ciub-

rooms, 16, Bothwell Street (oft Easter Road)., Edinburgh.

Morse and Radio Theory classes for the Radio Amateur

Examination are held everv week and all interested are invited

to attend. Fuller particulars muy be obtained from the Hon.

Secretary.

BRIGHTON AND DISTRICT RADIO CLUB
Hon. Scc.: T. ). Hugget. 15, Wuvedey Crescent, Brishton,
Sussex.
THE club Tx. under the call-sign G3EVF is on the air on both
phone and C.W., 180 metres and top band.
Morse instruction is now o rexular feature and My, E. Bannister
has commenced a series ol (ilks on ' Radio Mathematics.”
The Club meets every Tuesduy a1 7.30 p.m. at the © Eugle Ian,”
Gloucester Road, Brighton.

LEEDS AND DISTRICT AMATEUR RADIO SOCIETY
Hon, Sec. : B. A. Payne. 434, Kirkstall Road. Leeds. 4.

EETINGS uare held on Wednesday evenings at the Swarth-

more Lducational Cenire. where visitors are alwavs

welcome. Recent cvents were a visit to the Radiotherapy
Depi. of the Leeds General [afitmary on March 17th and a tatk,
© Realistic Sound  Reproduction,” by Dr. K. A. Exicy. on
Murch 3ist.

the Clubs

SOUTHEND AND DISTRICT RADIO SOCIETY
Hon. Sec. : J. HL Barrance, M.B.E., 49, Swanage Road, Southend-
on-Seu. Essex.
RO WA SMITIL B.Sc., of Hockley. continued s talks on
“ Acrials and Wave Guides 7 on March Sth in Room L,
Queens Roud Laborutories of the Municipal College.  He pointed
out and illustrated how an unmached acerial causes ™ standing
waves 710 appear on dhe aerial svstem. resulting in loss of
radiation on (h= truz frequency ol & transmitter and infecior
receplion on a receiver.  Hz also showed how, by a simple device,
reflections trom the aerial the cause of these obnoxious ™ standing
waves U ocould be eliminated.
Mr ) L. Goss presided.

ACTON, BRENTFORD AND CHISWICK RADIO CLUB

(G3t1U)

Hon. See. @ R Hindes (G31GM), 83, Inverness Terraca, W.2.

LUB mectings at high level are held each Tuesdas evening

at the AE.U. Rooms, 66, High Road, Chiswick, W.4,
from 7 1o 10.

February activities included a lecture, * Radio in Aviation.”
given by G3BPM. also a visit to the L.P.T.B. power station at
Lots Road was ably organised by G3IGEH.

Future events include lectures on " DX peditions ' and

Hisiorv of’ Amateur Radio ~ (o be given by G6LX and GIVA
respeclively.

WEST £ ANCS RADIO SOCIETY
Hon. Sec. : S. Turner. 3, Balfe Street. Seaforth, Liverpool, 21.
HE annual general meeting of the club took place on Tuesday,
March 9t Ofticers elected were Mr. T. Seurle (president).
Mr. S, Turner (secretary) and Mr. F. Clasby (treasurer).  After
the formal business of the meeting was over. a lively discussion
tooh place regarding luture programmes @ everything of interest
was suggested. e.g.. Practical, Technical and Morse classes and
Talks. Filins und Visits.  The building of the club’s transmitter
was also discussed. A temporary rig tor top-band C.W. is in
use, call sign GIQA. The club meels every Tuesday evening at
8 p.m. over Gordon's sweetshop, St. fohns Road, Waterloo.

Liverpool 220 New members and visitors warmlv welcomed.
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Here is the

DISCOTAPE

to convert vour gramophone into

a high fidelity

TAPE RECORDER

T

DISCOTATE

KIT comprises

the Hrase
and Record
Replay
Heads,
their moun-
ting sockets

and plat-
form. main
drive  cap-
stan, take-

offitake-up
- - spindles.
driving _belts and complete ancillary
mechanical parts ready for mounting
on your gram. platform. converting it
into the playiny desk. plus all com-
ponents, from the punched and drilled
chassis down to the last nut. for a small
(5in. x 5in.) easy-to-huild oscillator pre-
amr_)l)ﬂer unlt which plugs into vour
radio receiver using it as the main
amplifier. Does not preclude use of
gram. or receiver for normal purposes.
For Cine work. special adaptor is avail-
zsa))}';eofar tape-to-film Scene Synchroni-
asion.

Building instructions written {n nen-
technical lan%uage with clear stage-
by-stage diagrams availabie separately
—price 3/6. refundable on purchase of
Kit. Send for your copy now !

Price, complete Kit. £12

N.E.A.L. ACOUSTICS LTD.

COURT STREET LEAMINGTON
SPA.

VALVES

BOXED—-ALL GUARANTEED

Ti- | BBRT 12/8 | 6AGS 58

B8/t BLOL 8/8 ’ BACa [

5/~ 716 | ABwWY 86

8/6 7= ‘ 12475 8.9

= /8 56

7 = /8 8-

8- Ly /6 QRI530,30 106

HBAG 89 12AXT 6'- GRS 96
[ 89 [} 8- GATH 89
HEAVY DUTY KNITE SWITCHES. D.P.D.T.—

Two on pianel for §/-. Post 1 6,
MULT{-PLUGS & SOCKETS. — 7-pin or 10-pin

2/3 pair.

MIKE TRANSFORMERS.— \pprox. 160-1, 8- ea.
VOLUME CONTROLS —5 K K.aml2H K. 18
ALADDIN COIiL FORME

Less enrea. 19 doz.
6/12 v. RECTIFIERS.— . Tull-wave 18 ea.
Past Gd. under €2,
Speeial barZain liste avuilable cRhostamp

ELECTRAD RADIO & TV,
5, DONEGALL STREET, BELFAST. N.I.

SPECIAL OFFERS

RROTARY CONVERTORS, —Input 24 volts
D.C.. output 230 volts A.C. 50 cycles 100 watt,
9276 each. Also available with 12 volt input,
102/8, carr. 5/-.

AMPLIFIERS.—A high fidelity unit with |
separate Bass and Treble controls, and
constant impedance attenuator for setting
volume level. In metal case with handles
15 watt output—for 200/250 v. A.C. Mains
operation Although intended for use with
the Gaumont British Projector, this fine
amplitier is idcal for P.A. work. Dances,
et:. LESS VALVES £12-10-0 or complete
with all valves, £15-12-8. Carriage 10'-. |
SPEAKERS P.A.—Goodmans PM 12in.
15 ohms Type T.2. A high class speaker at
a_low pricz. ideal for ahove amplifier.

£5-10-0.

SPEAKER CASE suitable for above. |
19in. x 17in. x 13in. With lock, carrying |
handle, compartment for cable. £3-10-0.

‘Warth Double. |

WILCO ELECTRONICS v

204, Lower Addiseombe Rd., Croydon,

2/6

This small sum will bring yo on

$50 glossy art pages full informa

tion enabling you to build ALL of

the following high-class equipment.

%3-VALVE 3-BAND SUPER-ET.
FEEDER UNIT,

*4-VALVE 3-BAND SUPERHET,

NORM. [ HI-FI [/ GRAM "

FEEDER UNIT

*4-VALVE 3-BAND A.C. SUPER
HET. (** CORONET.")

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

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

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

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

*3-VALVE 2-BAND ‘' LOCAL
STATION ** T.R.F. SUPER
QUALITY FEEDER UNIT, ETC

* FEEDER AMPLIFIER AND
POWER PACK.

*MAGIC EYE TUNING INDICA-
TOR UNIT.

% SIGNAL TRACER A.C

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

* 10-WATT PUSH-PULL QUALITY
AMPLIFIER, A.C. WITH MNFB.

*SIGNAL GENERATOR, A.C,

ETC. ETC.
+tRODING?'S 1954
“ HOME CONSTRUCTORS

HANDBOOK
contains  constructional  details.
blueprint <circuits, complete parts

lists, and technical descriptons of
these famous outfits, as welf as Set
Building Hints, Servicing Hints,

Facts and Formulae, Resistance
Colour Code, Symbols, etc.. etc,
AND our current Caralogue.

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

We can supply for Battery 'Coro-

net ' 4
RODING'S TUNING UNIT.
£5.5.11 (5L8, Gang, R.30 &
LF.'s), V/e, wisw, 7/6. Chassis
(ready punched), 12/~ #/hdrs

I/-ea. Knobs. tld. ea. W3 spkr

wltr, 64/6. DK91, 17/3. DF9I,
15/3. 'DAF91, 17/3. DL92 (54), 15/3.
Restrs., 6d. ea. Condsrs, 8 mf,
2/6, 25/12. 2/6, Tub . lj-ex SM,
9d. ea. Sundries, 7/-. Cahinet £3.
Post : Under £3, /.. Under £5, 116

Over £5, 2/-.

Send stamp for priced ind.vidual

parts lists of W.'s AC,

A.C.[D.C. &jor Battery ™ Coro-
nets.''

RODING LABORATORIES

(DEPT. P5)
BOURNEMOUTH AIRPORT,
CHRISTCHURCH, KANTS.
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COPPER WIRE
COTTON COVERED LK
OVERED
S.W.G. 2ozs. 40zs. | 2015 4015,
16 1/4 2/- 114 ~
17 1/4 2/1 1/4 2/t
18 1/4 2/2 1/4 2/2
19 /5 2/3 1/6 2/5
20 1/5 2/4 17 2/8
21 tj5 2/5 1/8 2/10
22 t/é 2/6 e 3/-
23 17 2/7 110 3/2
24 17 2/8 1yto 372
25 1/8 2/9 1t 3/4
26 1/9 2/t 2/- 3f6
27 1710 3/ 2/1 3/8
28 1716 372 212 3/10
29 e 34 2/3 4/
30 2/- 36 2/4 4/2
3 2/1 3/7 2/5 4/4
32 2/t 3/8 27 4/8
33 2/3 3/Lt 2/10 52
34 2/4 42 2/11 5/4
35 2/6 4/5 31 5/8
36 2{7 4/8 3/3 6/-
37 3/~ 5/6 3/5 6/4
38 3/4 6/2 3/7 6/8
39 — — 310 72
40 8/— 4/1 7/8
POSTAGE EXTRA.

POST ORDERS ONLY PLEASE.
Send stamp for comprehensive lists.
CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable Iron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet. 15/-. post /-
A REAL CRYSTAL SET, NOT A TOY
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

NEW GOODS ONLY
T—Tubular Type. C—Can, Clip Fit.
CONDENSLERS, —Electric. 450v. wWKd.
gmfd, 2/8 1 T. 16,42 :C & T, 88 4
16-24. 8 8 ; C, 16-32, 95 ; T. 64, 9/9 :

3 500 v, wkgz. T, 1 mifd.

;‘to 04, 114, ;

1.5, 2/3.

ke, up to 100 pf., 9d. [ to
9 ;2,000 and 3000, 1.2,

1g. Spdis., all values,

;with DP. S.W..5 9.

. values, 0%

ad. : } w. 5 1w, Tt

"W, Wound, 3 w. to 5 K. 19

fw. tob K. 2-;5w. t050K 2610w to
10K..28to30 K. 835.

Terms : Orders up to 10~ post 6d.. up to £1.
post 9d., over P. free. Cash with order.

RADIOLECTRON, 2., fidmevines
MULTIMETER KIT, WITH
FREE OFFER

Converts any 1 mA. or 500 pA meter into
a useful 15 range Multimeter. Complete
With instructions. The kit consists of
4 Hizh Stability 1%, Resistors, 2 other
Resistors. a Potentiometer, and Shunt
51 or S505 as reguired. These give 8
Voltage. 6 Current. and 1 Pesistance range.
Price 21 - post free, Send your meter scale
with the order. and we will nand-calibrate
the Resistance Scale FREE OF CHARGE
UNIVERSAL SIIUNTS.—High accuracy
wirewound shunrs for extending the range
of 1 milliamp. or 500 microamp. meters of

any internal resistance. Oply one simiple
ad;ustment to make, no calibrating meter
teinz required. Boxed., with instructions
and one vear's guarantee.

S505 (4 MA.). covers 1, 5, 23, 107 and 500 mA.
$51 (1 mA.), covers 2, 10, 50, mA. and 1
Amp. Price 11'9 post free.

MASSEY
58, WAKEFIELD AVENUE, HULL
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LYONS RADIO

LTD,
3, GOLDHAWK ROAD, Dept. M.P.,
CHEPHERDS BUSH, LONDON, w.12.

Telephone: SHEpherds Bush 1723

RECEIVERS TYPE R.3084. Suitable for
T'V.or2-metre band conversion. Fitted with
14 valves (1 each ol VR92, VRIT. VU1,
vU39. 2-VRI36's, 7-VRM's), 30 Mc, LL.F.
strip, aerial switehihg motor, etc. In Con-
dition as new and unused. PRICE. 75 -
carrjage 36.

2mfd, HIGIE VOLTAGE CONDENSERS,
Working volts 5,000 v. D.C. Test 10,000 v.

Overall size 11 x 9 x Gins. PRICL 15 -
carriage 5.,

FOWER UNITS TYPE 87. Rotwry conver-
ter units for 24 v, DC inpup and having a
twin D.C. outvut of 6.5v. at 2.5 A. and 250 v.
at 5 mA. Can be operated in reverse from
6v. accumulator or D.C. mains. Totally
enclosed in neat metal cases 83 x 61 x 4!ins.
In 20nd condition and working order. PRICH
9 6. post 2 6. Romrv convtr. only less case.
CE. 5’-. post 2 |

CLALS. All as new and

6B4G, 76 6L7Tmetal, 7 8. 6HGmetal. 376,
6SKTGT (1. 718, ERC 3, 86. 6SNTGTIG, 9 -,

5 CORL META D CABLYE. Rx Air
Min. Quintomet approx. 516in. outside
dia.. each conductor 4 012 copper rubber
covered. PRICF. 1 6 vard post any qty..

16. Trade enquiries invited lor 100 yd. coils
at reduced piice:

D C, VOLTMETERS, 03300 v. moving coil
proiection pattern with built-in resistance,
3lin. dia., hasic mavement § In hrand-
new condition. PRICI,

BARGAINS BULLETIN of ' Selected
Surplus " now reardv jor circulation. Piease
send stamps.

IMMEDIATE DELIVERY

RADIO &
TV SPARES

Transformers, Timebase Components,
Wirewound Controls, Electrolytics,
Chokes, Coils, Coil Packs, Scanning
Components, Focus Magnets, Con-
densers, Resistors, Specified Com-
ponents for ''View Master’’ and
‘*Sound Master,”” Tape Recording
Accessories, 3-, 5-, 8- and 12-watt

Amplifiers, Tone Controls and Radio
Feeder Units, Microphones, Quality
Loudspeakers, etc., etc.

MONTHLY PRICE SUPPLEMENTS

SPECIAL.—Miniature Mains  Trans-

{formers for use in Pre-amps, Tone

Controls, etc. Input 230/240 v. Oucput

0-250 v. at 30 mA. 6.3 v. at | A, New

and Guaranteed. 14/9, plus |/- postage
and packing.

Solon Miniature Soldering Irons, 19/8.

Ronectte ' Coronation " Microphones,
82/-.

Scotch Boy 1,200 .. Recording Tape,
35/-.

b

Lane Bias and Erase Generators

(complete), 70/-.
" Quality "' Amplifiers, from £10/10/-.

SERVICE & SPEED

CITY & RURAL RADIO

101, HIGH STREET, SWANSEA
Telephone : 4677

Here is the N.E.A.L.
INTERCOM. ADAPTOR
(9& } Fitted to your Radio or Amy,

gives  vou  two-way talk
LA between Main and Ext. Spea-
! Kers. ldeal for Baby Listen:
ing. Shops, Ofices, ete. Used
as Speaker Control provides
Main only—Iixt. only. or both
Supplied as complete kKit—32 il.
or ready-built 37 6. Descripl)r
1 {—S.AE. plegse,
AL, ACOUSTICS, LTDH.
Court street. 1. camington Spa

BC22l.

£28 paid for these units in good
condition if offered before end April.

Box No. 244, c¢/o Practical Wireless.

m-u‘.-_n____—w

Introducing the :

] THANA TRIP[E-
il THREE

MAKE SOLDERING
A PLEASURE |
SMALL i

]

iy { -

SOLDERING IRON
Complete with detachable
BENCH STAND 19/6 f
The smallest high-power
soldering iron. Length
only 8! adjusnble long I
bitdia. 3/16 : mains volt- H
ages IOO/I 10 200/220,
230/2
The "STANDARD "
Popular Soldering Iron
now reducad to  14/1}. l
Replacement Elements and
Bits for both types always

available. i
KENROY LIMITED §

152/297 UPPER ST., l

ISLINGTON, LONDON

Telep;u;ne 8 '
Canonbury 4905-4663

Hegd. Deslan
N0.B6T804
AN K K] MK NN ERE GETI NN A B BN NG NN SN

—___-—m-_-m—mnm_mm_-:.nn

COVENTRY RADIO

189, DUNSTABLE ROAD,
LUTON
Tel. : Luton 2077

COMPONENT SPECIALISTS
SINCE 1925

All B.V A, and Tungsrum  Valve:, in
Stock.

FDDYSTONF
COMMUNICATION SETS AND
COMPONENTS
Short  Wave  Components  Catalogue

1/-, plus 2d.
We are preparinz an entirely new Com-
ronents Catalogus 1954 wiich wilt be
interesting and helptul, ready shortly.
Prica 1/-.
Our No. | and No. 2 Circuits. 5 Valve
Superhet and 4 Wait  Amplilier, 1/-.

pius postage.

Special quotations on kits of paris or
large orders.

postiage.
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‘W. B. SUPPLIES

100, OLDHAM ST., MANCHESTER, 4.

Terms : Cash with Order. Orders under 20'-
add 6d. postage. Over 20’ add 1/- postage.
Relays. G.P.O. Type. .%304 make 1 break.
36 ea. Switch magnetic relays, totally
enclosed 9-]1 volts -0 amps.. 36 each.
Fransformers, 12 volt 1 amp., 8%6; 12
volt. 2 amp., 136 : 6.3 volt 2 amp. (Heater
Transformer) 6 11. Brand New.
Rectifiers, 12 volt 50 mls., 1/-: 250 volt
L omls. 7

Control Unit. Ty pe 4A, with 16 Dial Lamps.
8 Press Buttons. with release Volume r‘on-
tvol and Send-Receive switch. Comnlet
with 10! f{t. 85 core cable. 12/6 and 2/6

Carriage.
G.E.C. 1'9 each.

(-lr-rm.lnunn Diodes.
Flectrie Soldeiring Irons, 230/25)

bl ('nnlh-nww. Air spaced 50 p¥..
115 pF., 2:6 ; .0005 mfd. New Midgets,

Speaker Fre(, Woven Fabric. 12in. x 12in..
28 12in. x 18in.. 39. Expanded Metal
(Gold). 12in.’x 12in.. 5 - : 12in. x 18in. 6/11.
Rheostat<.  Totally enclosed. with knob
and pointer. suitable tor tatiery chargers,
train sets, etc., § -. °
Yaxtey ‘Ispe Switehes, 2 pole 6 way.
1 pole’'10 wav. 4 pole 2 way, 2 3 ea. 4 pole
3 way Midgets. 1 6.

Signal Generators, 230 volt input. Coverinz
TV Frequencies. 20 to 86 Mc’s. on funda-
mentals. Crystal check. Complete with
valves and crystal. Ideal for the service-
man. special oder at £9-10-0.

Micro Swilehes, 26 ea. Heavy Press
sSwitches, 250 v. 5 amps.. suitable for motors,

Lo

etc.. 2 6. L.F. chokes 10 Hys. 190 mls., 7/6 :
20 Hys. 80 mls.. 7-: 5 Hys. 200 mls.. 7/6.
“Vee ™ Belts tor Motors 72in.. 2'11. Coil

springs for models. etc.. 2:8in. wide. coil

(Hnmptex 3m (Gram. type) only 1/- ea-
Vahves, VS 2-. tV6GT, 611 : EF50.

4 -¢3lor 10 9)

Haek<iiws. Sheflield malke. 12in. Blades.

All orders despatched same dav.

for high and low voltage
testinz :—1-32 and 100-
BZ0 volts A.C. or D.C.
Yrite for incerest-
in3 leaflet 29F

BENTLEY ACOUSTIC Corp., Ltd.,

38, Chalcot Road, N.W.I. PRimrose $090

071 58 | 65G7 7/- | 50L3 8-
1AS 5= | 68HT 4/18 | 8-
1G§ 6- | 65J7 78 8 -
1L4 6 - | 63K7 66 | 85A2 10/6
11.D5 4'- | 8SL7 76 | 210L, 2r-
ILN3 4'- | GSNT 8/6 | 807 716
1T 6'6 bU‘S 1Y63)5/6 | 5763 8:6
2A3 66 - | EBOL 5/6
ax2 46 GXR - | ECC33  10s-
ID8 2:- | 1B7 7- | ECC21 9:-
UG 7.6 | 7G> - 1 ECCH 9:-
aY3 2/8 | 708 Tl <CC3L

74N 86 C1 8/- | EM31 10'-
GA8 8- | THT Ti- F33 /-
6B4A 56 | Q7 8/- | MVSPen 66
GBAS - | TRT 81 HY /=
6BEY 7~ | ST - | ML4 66
EBJ1 -1 Y 8/- 1 Qva1 7
GBWA - | 8D2 3/- | VR 5/~
G6CHG 6:6 [ D2 3/- | VR3S -
5C6 G- 2AT - | VRA7 T
5C3 78 | 12AU7 10/- | VRX i
6D8 .5’6 12AX7 /- | VR135 5/6
GHOM 3/- | 12BEY 7/~ ] 624 8% -
6J% 5/- | 12¢8 7/- | UBL2L 13-
6J7 [ 2K7 8/- | UCH2l 13-
8KG T | 12K8 8/~ P2 4'-
6K7 8- 12Q7 B/- | X2% 10'6
6K8 8- | 123K7 6/- | MSPen ~6/6
6N7 7i- | 128Q7 8/- | SP2 8/
6Q7 8/6 | 2516 8/- K31 2=
6SAT 7/6 | 3BLS 78 | KT2 3/-

SPECTAL OFFER, Six 12ATT's or 6 output
valves (6CH6) lor 38/~. Post Extra. Min.
C.0.D. Charge 2:3. 24hr. Service. Refund
Guarantee. S.A.E. Free List.
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The ™ Gothic”
SlR,—Your article in the January issue describing
the wireless installation in the Gothic said that
the 7 kW. transmitter was believed to be the most
powerful ever fitted to a merchant vessel. The old
Cunarder Caronia was fitted for some years with a

10 kW. Poulson Arc transmitter. 1t was scrapped in
1925.—A. R. CooMBER (Maidsione).

Extended Use of Tape Recordings

SlR,;With reference to your issue dated February,
1954, we would venture to observe that this
Company has supplied the British Broadcasting
Corporation with portable
high-grade magnetic-tape
recording equipment, cer-
tain of which is at present
being used on the Royal
Australasian Tour. This
Company has also supplied
the Corporation with cer-
tain tape recording acces-

Whilst we are alw

0 SOOI £ 60 0O IOy

from page iii of cover.

s pleased to assist readers with
their technical difficulties. we regret that we are unable
to supply diagrams or provide instructions for modifying
surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope st be enclosed with the coupon

The Editor does not necessarily agree with the opinions expressed by his cqrrewcndeqts._ All
letters must be accompanied by the name and address of the sender (not necessarily for publication).

sary to steady the needle by careful use of the meter
set_and audio gain before commencing any adjust-
ments. If this is done ! have found the meter quite
useful for the purpose indicated. —K. C. IRELAND
(Ealing). :

Radio Sales Losses

SlR,—Reading in the March issue of PRACTICAL
WireLEss about Philips Electrical Ltd. wishing
to re-establish the popularity of sound radio, here is
one reason why the public will not buy sound radio
communication receivers.

I wish to buy a three or four vaive set for my
nephew, who is in the Boy Scouts, so that he can
practise receiving messages
in the Morse code. He
wishes later on to become
a radio officer at sea.

I am unable to buy
a communication recciver
complete ; all | am offered
is a blueprint to build

A

sories including a quantity
of our bulk erasers, the LeeRaser.—J. F. . CooPer
(Sales Manager, Lecvers-Rich Equipment Limited).

AC or DC?

IR,—I am writing to you having received some
encouragement from February's issue of Prac-
Tical. WIRELESs to ask you to add my name to the
list of D.C./A.C. enthusiasts. Although I am only a
“ potterer ” as far as radio goes I would most
certainly welcome circuits that would allow me to
make use of my D.C. mains. At the same time [
realise that to cater for us D.C. pcople must present
some problem. For we are a small number and

continue to grow smaller.

In the past the PrRACTICAL WIRELESS gave con-
siderable circuits of battery and A.C. receivers, but
few for D.C. stuff. | rather feel there must have
been a reason for this and that you have tried to
cater for the majority.  Nevertheless I'll add my
plea for a D.C. circuit and point out that the com-
mercial people can produce some very fine radios
and television sets that are worked by the old *Steam”
D.C. Surely us D.C. users are a worthwhile market ?
—C. JewtrLL (London, N.1.).

Improving Superhet Performance

SIR,*—Wilh reference to my article in the March
issue,  Improving Superhet Performance,” |
must apologise for an omission from the text. The
tuning indicator 1 haye shown in Fig. 6 is really an
output watt-meter and the needle will oscillate in

‘sympathy with the signal being received. It is neces-

one for him and a list of
several items to make a set.

Personally, 1 do not know anything of the mysteries
of a wireless set, and even if 1 did 1 have not the time
to build this receiver.

If 1 wished to make a present of a bicycle or
electric train set, I am not offered a blueprint and
told to build it myself, buying wheels at one shop,
{rame, lamps, bell, dynamo, ctc., at others. I can
buy these articles complete and ready for use.

So why cannot one buy a simple communication
recciver for a learner all complete and ready for use
by plugging in on the clectric mains ?

According to advertisements there is a big shortage
of radio officers for the Merchant Navy and the
Forces, so there should be a good market for learners’
receivers ; every Scout and Girl Guide needs them
to practise the receiving of radio code messages.

Probably the wireless companies who are in need
of learners will see that some of these sets are placed
on the market for amateur use.—H. M. GARDNER
(Portslade).

.
H

Radar Reporting Unit

IR,—The Commanding Officer, Wing Commander
Fennessey, asked me before he went abroad to
convey his personal thanks to you for printing the
paragraph on this unit. This has resulted so farin 61
men applying to join this unit, and, morcover, of
exactly the type that we find we can train quickly and
cfficiently. As the training of radar operators is of
paramount importance you have done the country
goed service by helping in this matter.—R. L.
Roserts, Fg. Off. (Recruiting Officer, for Officer

www americanradiohistorv. com
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Commanding 3700 Radar Reporting Unit, Roval
Auxitiary Air Force).

Modification of the 38 Set
SlR,—~Some readers might be interested in altera-
tions | made to the receiver section of the
type 38 ex-Army ** walkie-talkie.”

| found that the sensitivity was rather poor ; only
two or threc stations were obtainable in the set's
frequency range (7.4-9 Mc/s). This was due largely to
o rather insensitive copper-oxide rectifier located near
the LE. coils. When this was replaced by two ger-
manium  diodes - in  paralle!, the sensitivity was
excellent.

By manipulation of a trimmer near the tuning
condenser I was also able to extend the range to
7 Mc/s: consequently the set is very useful for
listening on the “407 bund.—M. H.I. Bamo
(Helensburgh).

Baitery Receivers
IR,—1 was very interested in “ Thermion's ™
article in the March issue on " How Many
Battery Set Users ?’

1 think many people prefer a battery set because
it is much quieter in operation, but go for a mains
2t because the majority ol batiery sets give such
poor reproduction.  Surely with the vast strides
which have been made 1n valve construction it
should now be possible 10 manufacture a battery
set capable of giving first-class reproduction for a
very fow batlery consumption.  What has happened
to push-pul! output in battery receivers?  Why
cannot a manufacturer produce a set with push-pull
output and a phase inverter preceding it? In my
view there is a vast ficld still unexplored tor battery
sets, always provided the quality of reproduction is
compurable with u mains receiver. A receiver badly
needed by the over 69s in both battery and mains
is a three-button job, marked Off, Home, Light,
with first-class quality using at least a 10in. speaker.
—H. WuhETTER (St. Austell).

A.C[D.C. Retrograde?
S[R.- -In the February issue of PRACTICAL WIRELESS
I read with concern your comments about
making all your designs A.C./D.C. [ sincerely hope
you are not going to adopt this questionable practice
just to please a small minority who must be out-
numbered by ten (0 one.

It is gencrally admitted that A.C./D.C. circuitry
is a compromise, and in addition il presents a num-
ber of difliculties in practice. Live chassis, hum and
limitation of H.T. volts are only too well known.
To resort to this in a country where the grid system
supplies 230 volts, 50 cycles A.C. over a vas! area is,
in my opinion, a retrograde step to say the least.

It may just us well be argued that all circuitry
published should be A.C/D.C./Battery in order to
pacify those readers who have no mains at all. Then,
in theory, you please everyone. No, your best

PRACTICAL WIRELESS

 May, 1954

policy is to continue as before and follow up an
important A.C. design, e.g.. the ** Coronet,” with
an A.C./D.C. version. Surely no reader on A.C.
mains would complain ot the space devoted to this.

If you give way and ceuse to publish A.C. designs
in order to gain the support of a few hundred D.C.
readers, you may well lose the support of thousands
Olg AF{C. rcaders in the process.—L. D. C. Parker
(Bathy

Long-range F.M.

SlR,——For the last year 1 have been in possession

of a simple super-regenerative V.H.F. recciver
which, in spite of many modifications, covers 835 (o 130
Mc/s fairly comprehensively.  This band, ol course,
includes both the Wrothum F.M. and A.M. stations
as well as many police, tire, ambulance and aircraft
services. However, being a Leeds operator, 1 did not
expect to hear anything from a station as far away
as Wrotham (at least 200 miles), especially since there
is no R.F. amplifier, and the aerial is a dipole with
no directive properties whatsoever.  Consequently
on hearing music issuing from the speaker one
morning | thought nothing of it, thinking that it
was a break-through on the wiring from my R1155.
Imagine my surprise when 1 heard a voice announcing
that ** This is Wrotham ; we are now closing down.”
Fortunately 1 had the tape recorder running at the
tume and have this announcement as a treasured
possession, although since that date | have heard
Wrotham ofien, the set picking up each sideband of
the F.M. transmission separately to give reasonable
results, and the A.M. transmission also. The signal
1s quite weuk, and 1 can reccive it only at ceriain
times, but to receive it at all at that distance with only
one R.F. stage seems quite a feat. What do your
readeis think 7—C. B. Hanson (Leeds University).

CROSS-OVER NETWORKS
(Concluded from page 301)

when the cone of one speaker moves torward that on
the other should ulso move in the same direction. A
reduction in volume will be noted if they are in-
correctly phased, whilst it is also possible (o introduce
a form of distortion from the same cause. The leads
lo the speakers should, therefore, be of red and black
flex and they should be fitted after testing the move-
ment by means of a low-voltage cell.

Separate Amplifiers

For those who wish to go farther in the direction
of high-quality reproduction there is the possibilily
of using two separate channzls for the two tregquencies,
again using the same principles as in the cross-over
network, but including the components after, say. the
first audio stage. The separate channels would then
be fed into further audio stages with the oulput stages
cliosen according to the channel used. i.e., push-pull
triodes for the bass and perhaps a single pentode for
the treble unit.

Editorial and Advertisemeni Offices :

* Praaties] Wirsless,’”’ @eorge Newnes, Ltd., Tower House, Southampton Stnat,‘susnd. w.c.2.
Nownoes, Rand, London,
frc B

Telezrams :
Registored at the G.P.0. tor tr

'Phone : Templs Bar 4388,

by dinn M: ine Post.

The Edilor will be pleased to consider articles of a practical nqture suitable for publication in *‘ Praclical Wireless.”

Such articles should be

wriften on one side of the puper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible
for manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. All corrvespondence intended for
the Editor should be addressed . The Editor, ' Practical Wireless,”” George Newnes. Ltd., Tower House, Southampton Sireet, Strand, W.C.2.
Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments,
we give no warranty that apparatus described in cur columns is not the subject of leiters paten!,

Copyright in all drawings, photographs and articles published in ** Practical Wirelzss ' is specifically reserved throughout the countries

signatory to (he Berne Cgnvenlion and lhe
Wireless *' incorporates © Amatéur Wireless,”

U.S.4.  Reproductions or ‘imitations of any of these are therefore expressly forbidden. ** Practical

www americanradiohistorv. com
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RADI9 TRADERS LTD.|

PWAL

23 Wardour St., London, W.1.

(Coventry Street end)

Phone No. . GERrard 3977/8
Grams . ** Radiotrade "
Component Specialists for 20 years.
The Largest Selection of Radio and
Electronic Components in the Country.

SPECIAL OFFER

MILLIAMP METERS, 0-500. each Per
0-300. 0-30. 2tin. round, flush pamﬂlo 6(102.

mounting ...

ELECTROLY
25150 v., 8d. 350v.10d. 5 500v
] %0 v.. 10d, 1 350 V., 1/~
500'v., 13 : mid. . T.C.C.
Type 345, 1/- ; 2 mfd,. 150 v. Hunts
Metalmue. 1 6 2mfd.. 350 v., 1/- &
2 mfd. 35 C.C. 1/~ 4mrd.200v.
1'-0 dm[d 330v T.C.C.,
275 v. B.1, 1,3 : 8 mid. 6 v. T.C.C.

‘cach Per
d

4)- —

l 0004
200 A%xorted Moulded  Micas.
Popular Values, 50/-; 100, 276
200 Assarted Silver Mlcas Psopu-

2, fand 1 watt. Good selection. 30/
CLIPS for Condencers 44. —

W, W AND VITREOUS b
TORS. 5 watt, 1)8 3 10 \\all
2/6 3 15h\\.lll 3i- 3 2030 \ulll,

W, W V/CONTROLS. COLVERN

and B-NSF. 5K PRESET and
other values, 2-3 watt. 2- —
ICK Isolated Spmdle 2- —
500 ohms, 1K. 20K, 2

spindle .. 3= —

WITCIL @
V/ICONTROLS : Les:

s Switeh, Pre:
set and \pmdle MOSTVALULS 19 --

TWIN MIDGET GANGS, .0005,
with trimmer: PER! SPE‘(
LOVER..

4-WAY l‘l B 5
PUSIE BUTTON KNOBS............ 3/- —
TAG STRIPS @ 2-way, 2 - doz.

.26 doz. » 5-way. 8 -doz.
,4 -doz. . 28-way, 10.-doz.
LAMI

ASSORTED PILOE

TIIOLDERS
Fl SEN, 1 m. Most vatues from

B0 0 AMP. e 3d. —
P()l\" ]R l\N()IE\ Small black,

with line, lin. hole..

PHILIPS TRIMMER TOOL — 9-
BELLING & LE P.M FUSE-
HOLDERS, Type L336.. —_
WEARITE COILS @ Types PA{
PO4, PAS, OS5, 18 —
gross
SOLDER TAGS 18
SHAKEPROOF W -
WASHERS, 2, 4 and 6BA.... 1i-

SHAKEPROOF SOLDER TAGS,
4BA and 6BA, 2/- ; 2BA. 2.3 gross
CASH WITH ORDER OR C.0.D. ALL
ORDERS FOR LESS THAN £2 ADD
POSTAGE

Trade Counter open 9.30 to 5,30 Mondays
to Fridays. Callers Weleomed.

LEWIS

RADIO Co. for
Cabinets

Send 1/- for our latest illustrated
catalogue of ALL types of cabinets,
chassis, Auto-changers, Spcakers
and Armstrong chassis.

We make Cabinets to
Individual Specification.

Chass

Send for {ree leaflet on our latest
S-valve 3 waveband Superhet radio
Radiogram Chassis.

L]
Amplifiers
Send for details of our domestic
type amplifiers. Sand 4} watt.

Tape Recorders

The latest Elizabethan 2 speed
model at 48 gns. now available.

120, GREEN LANES ——

PALMERS GREEN, LONDOM, N. 13
WSEIER BOVVes Paric 6064 NS

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

(DEPT. C.)
72.76 Leather Lane,
Holborn, E.C.1
Phone : CH.Adncery 67912

AC/2
AUDIO
" AMP
’ KIT
g 59/6
/ "}1" POST FREE

Tj"f Wired and

[ 2 ot ‘Tested, 75/-

oommMMmMQE

Other Defesco units in stock. — AC/S PP.

5-valve. P/pul Amp UNLJ.  3-valve
C.Amp ACR/4. 4-vatve TRF Receiver.
-valve Receiver Kit.

) 'l‘ru Jlnstrated catalogue.
ELM OAD, LONDON, F.17.

Telephone . Keystone 4813

0 www americanradiohistorv com

COMMUNICATIONS RECEIVER R,1155
The famous ex-Bomber Command Recelver
known the world over to be supreme in mj
class. Covers 5-wave ranges 18.5-7.5 mc
7.5-3.0 mc's, 1,500-600 kc/s. 500-200
200-75 ke s, and is fasily and simply adapt.ed
for normal mains use, full details being
supplied. Aerial tested before despatch
these are BRAND NEW AND UNUSED
IN MAKERS' ORIGINAL TRANSIT
CASES. ONLY £11/19/8.

A few used receivers, also tested working
before despatch. are available at £7/19 6.
A few of the R,1155 N model can also be
supplred. This is the latest version which
covers the Trawler Bands. and in addition
js fitted with ultra slow motion tuning.
Used. but tested working before despatch.
ONLY £17/19/8.

A factory made Power Pack. Output Stage
and Speaker, contained in a black crackled
cabinet to match the receiver, can be
supplied at ONLY £5/10/0. Operates re-
ceiver immediately.

DEDUCT 10/- IF PURCHASING RECEIVER
& POWER PACK TOGETHER.

Please add carriage costs of 106 for
Receiver, and 5/- for Power Pack.

POWER PACK TYPE 3. Used by thc
Services with the R.1132A receiver. A
standard 19in. rack mounting job to match
the receiver, this is for 200/230 v 50 cycle
mains with output of 250 v. D.C. 100 ma.
and 6.3v. 4. amps, Is fitted with H.T. current
meter and voltmeter. and is a really superb
unit, which can be used for a variety of
sets. Tested working before despatch
ONLY 90 - (Carriage, etc., 5.-.)

100 MICROAMPS METERS.  2iin. Cir-
cular Flush Mounting. Wldcly calibrated
scale of 15 divisions marked ** Yards,” which
can bhe re-writtén to suit requirements.
These movements are almost unobtainahle
to-day, and being BRAND NEW  IN
MAKERS' CARTONS are a snip. ONLY 42 8.

TRANSFORMVIERS, — Manufactured to
our svecifications and fully gual'antced
Normal Primaries. 425-0-425 v. 200

Jv.5a,4v.3a. ()\l\
Ve are fully shrouded upright
.5 kV. E.H.T., with 2 wmdmvs
1 a., ONLY 72/8 ; 7TkV. E.H.T. with
"ONLY 82/6. PLEASE ADD 2/-
E FOR EACH TRANSFORMER.

VACUUM PUMPS.—Ex-R.A.F. ‘Brand
New. Size 6in. x 4in. x 4in.. with }in.
diameter shaft 2in. long. Ideal for the

e
O?"

handy¥man or model maker. ONLY 22 3
tpostage, 2.-).
1G5 66  6SST i 1T4 8-
1G8 8'6 | TAT 8/ 1R5 8-
1E7 66 | 7C5 88 | 524 10:<
1LH} 8- | 7F7 8/8 | 5U4 10'-
1LN3 8- | TW7 6 | 6A 6
1L4 78 | 12HB 8/ 6K7GT 5/
2B7 86 | 12J5 6/- | 807 7
3A% 9 - | 12AH7 2/ ECH35 12
3B7 8 128G 7 EA50 3
6AGH 7 128SK7 8/ EBC33 8
6AKT 9 12SR7 7 EB34 3
7 28D7 i EF35 6/
7 2 7 EF 81
8§ - . 7 EF5) 6,
66 | 50Y6 8/ Re
5/- | 5 8/ Sylvania 8
9- | 1622 11- | EFS5 12
76 | 1623 *7/6 | EK32 8
SNT T6 | 162 4/- | EL32 7
oRé 86 1299A 7 SP6l 4'-
6U5 8 VR150,30 81 MU 10/6
6V6 10 VRI137 J RL37 8-
63A7 8 KT4di 8/ vS79 76
6SG7 n KT2 5/- | 954 6~
63HT 7 VP23 88 | 935 8-
63J7 8/ HL23DD 6/6 | 9003 8-
6SK7 7 TP25 8/- | 9001 6/-
6SL7 9- 1 185 8/- | 931A 50 -
C.W.0. Print name and address clearlu.
Amounts given for carriage refer to intand only.
U.E.l. CORPORATION,

138, Gray's inn Road, London, W.C.1

(Phone : TERminus 7937)
(Open until 1 p.m. Saturdays. \Ve are 2
mins. from High lolhorn (Chapcery
Lane Station) and 5 mins. by bus from
King's Cross.)

/
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SETS OF VALVES

Ten EFS0 (Ex-Brand

New Uniis) § -

each 45 - Set
G6KBG. 6K7G, 6Q7C

5Z4G. 6V6G  (or

KTG!) 37
1IR3 185 1T 134

or (381 or 3VH ...30- i
N HIL23 D

VP23. PEN25 (OI‘

QP25) 25-
6K8G, 6K7G. 607G

27AGG. 2575 or
2576G .376 ..
12K8GT. lQI\'TGT
12Q7GT. 33Z4GT.
BLEGT or 50LSGT'37T 8.
128A7CT, 12SKIGT.
128Q7GT. 2574G T,
356LGT or 50L6GT
37/6 .

CRYSTAL MICROPHONE
INSERTS

Ideal for taPe recording and

amplifiers. No matching trans.
former required.

REC OllD \((‘ TAPE

600 feet Reeh

10/-
1.200 {eet Reels

176

(RADIO
We have over 20.000 Awierican
ALl: VALVES NEW

7/~ BK8G 9/-1128CG7
(/6 SK8CT  9'-

v
o
=}

Saiataze

&n
=
>
<

f 8 GSA?(‘ T
' 63Q7CT

8/8 12A6
5-112C8
9 -1 1206

686 | 12K8GT 88

6K6 9 - 125A7GT 8:8
68 125Q7CT 86

LTD.)

amnd BV AL valves in stock,

AND GUARANTEED.

:6EK®2  66i31m 76
(6{EF31 9|75 (VS0
6 EL33 10 ki
/6 | ELJ32 8 CvVe6 6'-
.6 | EF50 (Rer'd VRI5030 8'6
i Sv1) 10 - ‘Cl\ol(‘AX 5~
6 | EF50 5i-1 20
8| SP2 86| ACGPFN 66
16 ) VP2 8/6 | AC5'PENDD
/61 TDD2A 86, !
'6 | DK49 9- PEN2; 6
/6 | UL4l 9 - | PEN46 6
g UY4l 9.- QP25
/8| 4D1 4'-| 3P61 4/-
g | 8BD2 4i-1 SP41 4=
; HL23 DD 6 6
\
15- 78
/- 8'g
i 4.
= 8/6
- 10
- 78
0o 8-
‘- 4.
6/- IV(S’PFNB
7'8 _— 78
37/8 VT501 7 6
50.- AC/PEN()
21 8 LS
8- PF\'DD‘“)%O
2 1
3/6 | XH (1.5) 4/~ C13C {5
8:6 | VU111l 4'- l\;P4(7) 180/8
6/6 | VU133 4'- | 1D5 8/6
6/6-VUI20 A 4-14THA 10/-

MORSE

and Battery, 8- post pa

28-page Catalo ue, 3d.

PRACTICE

Morse tapper and 4 velt buzzer complete on basehoard, with battery
and headphones. Brand r‘g’ew complete 15/- P.p., or less Headphones

Open Mon. Qat 9—&. Thurs..
5, HARROW ROAD, PADDINGTON, LONDON, W.2

RUZZERS

1 pm.

TEL.: PADDINGTON 1008/9, 0401,

s THOTPEETTONER I REOHnaa s

Brand New R.F. UNITS
RF'2120-30 mc =

15 - post free
RF25 40-50 me/s

9 6 po=t free
RI26 52-65 me. s

45'- post free
SLIGIITLY SOILED
RF24 -

. 2/6
RE25 .. .. 152
RF26 .. 35/1-
62A INDICATOR UNIT
Complete with 12-EF50,
4-SP61. 3-EA E
Double-deck  Cha
controls, Resistors. etc.

In absolute New Condition.
696, carr. 76.

VCRS17C Blue and White
8:in. Tube. This Tube re-
places the VCRY7 and
VCRS51T  without  alter-
atlon and gives a full
Blur and White picture.
Brand new in original
crates, 35-. carr. free.

428" CONTROL l \l'l
Containing 4-RE

2-SP61, 2-EA50. IFB:M
2-Single-gang .G005 Con-
densers. W/W, Vol/controls
and Switches. etc. Size :
12in. x 9n. x 5in., 85'-.
Carr., 3'-

¢ 182A ™ INDICATOR
UNIT. — Complete with
VCR517 and Screen, 3-
EF30. 4-8PG1 and 1-6U14G

w w  v'controls. Ideal

New (less
original cases.
716 carr.

67 6 plus

7

A

8K8g, 6K7G, 6Q70, 5Z4z, 4V8G,

K84, 7K7G GQ"
128G, 12K
Ten 6AMG (Elﬂl). 75 - set.

LPHA yaLvEs

Ten VR91 (EF50) Valves Ex. Brand new units.

1RS5, IS’). 1‘1‘4 184, or 3v4 or .ZS4 30 - sa!.
25A8G, 25246, 37 6 s
12040 35Z4GT. 35L8GT. Or 5DLBGT 378 set.

FOR SETS OF

8:- each, 45/- sat.
37/8 zer.

LOUDSPEAKER UNITS

Plexsey 3in. round uuit for
1ersunal portahles e 129 eal
Goodmana ;'»in. rouud type.
“€rto 3L, o
Travos \mfer ﬂpcnkex 1in
R.

Tessev or F
ot Lecia
Plessey 1

Hola Celeati
Tirver B \I|
lite case

HEADPHONES

CLLLRL Low resistimoe, 120 () 76 for.

CUHLURL ileh resistone
il .
:\!p?l 'I?"H][lmnr 138 pr.
lightweight
by e

HLPHE

5}'6 ‘JIHCE! CHAMBERS.I| \"ICTDEIA SQUA.RE

CLEM TRAVELLING
RONS

«u'!-.l.l— for all voltages 100250 volt .
Ao papplied  with  flexible
Tenel arsl hnunpl eap adaptor, rewdy
for wee. ftice, 21 . e oan idead
Present,

RADIO CABINET
Complete with drilled chassis. dial

drive and drum, backplale, spring,
pointar Size 11, 1 9. x 5in
Price. 27 8 each

\
WWW americanr

[

VALVE HOLDERS
Amphenol Moulded
Octal, 8d. ea. B7G, 8d. ea. BSA
?d ea. Mazda, dd ea. British bepin,
- ea.

Octal. 41d. Joctib, 314,
4- and T-pin. 8d. ex. Rritis
24d. Biitish, B and 7onin, 84, ea.
IRON LEADS
siitahle for all tmodern typer of Flal
frons, standurd length. bonded enule,
13 ea.
PORTABLE RECORDING
OR PROJECTOR CASES

Paxolin
lT.S.._A..

revine covered (reads ior carrving.

13in. x B4in. x 14w, internal

dimensions ©

thin. x didin. Y Slin. Rlin

l.ong Preeps ¥Front  Rear
—_——

Weight  81tha. Height

Priced 13'8 e Pust and pke., 2.

RECTAFORMA BATTERY
HARGER
T2 ad 4 volte 4 amps. Complete
with dase and meter, change-aser
soteh tron 6o te 12 volta, In an
attractive  mey  ctackle  cabinet,
ins desl ard ontpot leads ard to
bulldig  elips. 88~ i,

SPECIAL OFFER
CO-AXIAL CABLE
Besl quality grade “ A cable
solid 1'082 70 ohms, 7id. yd.
Best quality Grade * A ™ cahle

stranded 7'0076, 8ld.

Best quality Geade “ A " oatle
air spaced 1'056, 1,-

Capper - plated Tubular

Rods. 1. long. will plug

into one another Td.en

Ratrery Buzsers. lond tone 18 ea.

I|-k~uhc Balt Inive with

e wire brass drum L,

Choke, 20 1, 930 ()

HUE. il Waonmnd (

Bulidag Charger ¢
long. . .

Ceramic (mI [‘urml-ri fin.

did., ling leng, 4 tibs 5d. en
« .,\-sml i i 1/8 ea
Frie Ceran 2.7

300, S0 pF., u” 8d. ea.

Pushback Wire, bright col-

andard Dy
Spindie Conpline

TERMS : Cash with order or C.0.D.
as follows : 9d. up to 10/~ ;
up to £5.

/- up to 20/~ ;

Postage to be added to orders
1/6 up to 40/-; 2/-

MAIL ORDER ONLY

Send 6d. in stamps for iflustrated catalogue

WHEN ORDERING PLEASE QUOTE ‘" DEPT. P.W "

adiohistorv.com

REDIO SUPPLY Co.

LEEDF ¥.
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' | CONDENSER _ TESTERS & BLACK & DECKER
(PR ECTIFIERRUNTTS HANDY-UTIEITY in. Portarie | RADIO VALVES
Pluga straight into 3 mains, DRILL
00 o and e indispensble Depani g2 10/6 A6, RIGH ST HARLESDEN H 1 e
for examination oi condensers. CASH PRICE £5.19.8 / VALVE 2
Very alight and intermittent te. Monthi /
leakages which cumot be Ais: G §) GERp [(RITGIEL LAY BARGAINs f.—om
covered by consventional instra- Ro Antennas. Iit. sections, [ 2 5«
['s nienta can be traced by this urit. interlocking  and e~ - .o 5/~ BRITISK
Complete.  Post 1 - Sapplies tendine. copper plated  sfeel. 3- flMT" ETS v
- SERVICE SHEETS | are Vecomiog limit-l. 396 BARGAIN. ff  ozen. geliei - B ‘a'::'T::YN
The.one you require enclosed AL HOME BROADCASTER 3. 8
U Friati [ 3 oy fereptiad] MO RSE BUZZ ER GEC St thronh pick.an o A.C.
of our Lest choice.  {Q/§ anckets of Radio Sst. snitable as 8- | ACHLLDD 4
_ = OUTFITS Baby alarm.  With matehing 5- 8- o
. 7/6 REDUCED 7/6 Consisting of & buzzer, 2 morse | ot 42/_ 7-EF8 17,8 URIVERSAL
FROM 21,- kex and a battery campartment, 2. | KTuss 5= TYPES.
Pre-heated Electric Moldering all mouuted on a polished bhase- T 8- | M¥P4 5- 3
lrous. 23 v. 36 watte. Prew | boarl. Al parte high gralde ex- EASY TERMS ¥, ALL 2 | supen 50
buttan wwitch fitted. Corrosion | Alr Ministry.  An eveellent giit TAYLOR 3 - | MaPeuB 5'-
free Bit. Apecially designed for | 1ora hoy. Puet fice  §f- METERS. Termy up to 1 8- P2 3/-
fine work. Limifed quantite | _ _ _ _ |lv‘|tf||ths l:;nd \EILV '_uenfr“\):}ﬂrﬂ 4,- | P215 2
t 78 - tice.  Please aerk for il list. EY 3.
TYANA VTjRI:PI.E THREE %aAn}eLOl;(ul;i- s ] ) s g- St g’- ” “
HREE h 3 e = POST §
Small Soldering lron. Latewt | BefeT® ‘I\);g'c,g;f; 50,- VCR97 Pc‘;’ & 20/- Ao (8h8y BV
development. Camplete  with ;“ 1 rmn\ement ac ! "T“ Demobbed Valves Ma 0
chabl ol i anmns POl i T
‘,1.3:? ,l_’ © bench stand, 19/6 0= G- 50 - 1502510 POST sc RATcH REMO"ER Giviog equivalents of British and American Service
- volt, 03y mA— FREE and Cross Reference of Commercial Types with an
B.T.H. GERMANIUM CRYSTAL 300 mA, KITS Complete 6/6 Appendix of B.V.A. Equivalents and Comprehen-
DIODE. Complete with Blueprint Contemporary Speaker FABRIC, k _ sive Price List. We have'ltill some Vaives left af
and operating instructions. 3/ | \tretive colonr ard deign. NEON-TESTERS | [-0owBudeet Rates®b) ——gipcg
= special offer, 2.~ per square foot. WA UIVAN MIDGET AND 1 Sig
“WONDER"” HAND TOOL | Send iur large sunple. G, A.C.D.C. at ]1/6 & 5/_ H cgun-)ﬂ){mruxg
6 TOOLS IN ONE‘ o o _ I VES
Plus ) G post und pke.
10/- “.';“c;dp‘}qm;‘(go-_‘;. Blowiamp or| Electrlc ‘ Q-MAX CHASS MIDEET TYPES )
Pundiies, Benids an) Electrostrip? | Paint n_CSHhaildy |55 RIS HOl
“ihe.n« Metal ntuip L I | . Cprayer The easiest aml quickest way K 108 | XP 12/8
Rod and Anele = nigue  Bleet pray of cutting holes in shestmetai. | 3p  joo | gy 1578
Every Handy Paint Ntripper ont- ‘ ,lhe entter consists of three ! b
man, Mech: 3 dates & m.m.,m Fm 75/ parts: A die, & punch and an _TIIE_a,thOVf can be supplied
anic and Paclomn. Sa \Hvu screw. The op for 2 volts at the same i
serviee amp. | Post - gqite simple. Prices, incl. key : | pricee. also Type XVS 2.0v
Yingineer smell. oo mess. A gin. 1245 lin. 12.4; jin | 2t 158 All-in one
necds . cost Bd. per hour ‘ Deposit 184 :1in.. 14in.and 12in., 16 - | SUB-MINIATURE TYPES | meter
one ! O e R | jeach ; 1fin. and I]m 18 - | XWO.75B17/6]XFYL0) 17/8 | 'Tests everything n
| 1,000 N | o/- each; I%in.. 199 : Zgin. XY1.4B 17'6|XFY111 7/8 | Radio. Complete
ured ! o Unigw-. 37/6 1319 in, 38 9; lin. q.,uu» XY1.4C 17,6[XFY12 17/8 ' with Test prada.
Unique! Order TO-DAF ! Monthly 2413 1/ XFW10 17 6/ZFGL 214 * Post 1.6
> A

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Guilds Grouped Certificates in Telecommunications: AM. Brit, LRE.

Examination, Radio Amateur's Licence. Radio and Television Servicing Cerfificales,

General Radio and Television Courses, Radar, Sound Recording. etc. Also Courses in

all ofher branches of Engincering and Commerce.

The 8dvantages of E.M.1. tl’aining. * The teaching methods are
planned to meet modern industrial requirements. % We offer training in
all subjects which provide Jucrative jobs or interesting hobbies. % A tutor is

TheonlyPostal College whichispart of |
a world-wide Industriai Organisation.

i LEARN THE | personally allotted by name to ensure private and individual tuition. % Free
2 | NEW PRACTICAL WAY. |} #dvice covering all aspects of training is given to students before and after
a ] With many of our courses we | eatllinspwithius,
| supply actual equipment. Courses | [ ; i
include : Radio, Television, n T i
= Electronics, Draughtsmanship, = Courses from } SEe;dl W;;T;#,—S?riég;“g;;o‘;;_fREE book. :
Carpentry, Photography, and 43 Gy s : oy
A 0 ’ rove Park Road. London, W.4. ]
! Commercia' Art. etc. ! £1 per nlonth || Phone: Chiswick 4417/8. |
INSTITUTES . |
5,
4 =& | ADDRESS :
|
I

SUBJECT(S) OF INTEREST

- WwWWwWWw.americanradiohistorv.com
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RECEIVERS & COMPONENTS

RADIO SUPPLY CO. (LEEDS) LTD,,
32, The Calls. Leeds. 2. Ex-Gov.
Transmitter Receivers type. TRY. com-

p.ete with all valves, 476, plus 5 -
carr. M C Meters. 0-3 amps. 11/9;
Seleniugn Rectitiers, I*'W._ Bridge
types. 6 12v. la. 5/9; 6/12v. 2a. 9/9;
6 12v, 4a. 13/9; H.T. types. 250v, 5U
in.a.. HW. 59; 230v. 100 ., HwW

7/9; ML.E. Speakers. all ohms,
6.in. Rola. 600 ohum field. 11'9; 10in.
R A, tield, 600, 1,000. or 1.500 ohms.
23/9; ex-Govl. CRT.s.  VCR517,
29/6, carr 5/- ex-Gov.  .02mfd.
5,000v. 1/9; O0xnid. 8.000v. 1/11;
Smfd. 3.500v. 3 imid. 2.000v. 2/9;
2omid, 5,000v. 4 unused Accumu-
lators, 2v. 16 A H.. with non-spill

sents. §/9; Lop-shrouded main Trans.

Primary. 220 240v. 50 ¢, s, s~¢s, 250-0-
200v, G0 m.a., 6.3v. 2a. 12/11. Al
goods guarameed ¢c.w.0. or c.od.
over £1: postage” under £1 1/1, under
£3 1/

CLEARANCE OFFERS, our selection.
p. extra : Cond., moulded and wax
mica, 1’6 doz.. 15/- gross. Blocks.
3/- doz.. Variables. 1 6 doz.: Res. |. &
1 and 2w, 1/6 doz.. 15/- gross: Dyvna-
motors, 24v 250v. .6a. 6v. Za. 3/-;
ex-Gov. Valves, 6'- doz.; sample lots
incl. Res.. Cond., N. and Bolis
V'holders. T/F’'s. etc.. etc.. 2/6, 5/-
and 10/-, H, & W. 16 South Drive.
Chtinddesden. Derby

1155A, fitted 6V6. £6 10 -, VCRQT,
20/-; buyer collect. ** WINDERMERE."
Hignfieiu Lane, Hemei Hempstead,
Herts.

PHILIPS Table Radio (4 valve). 33/-

and 5/- carriage 4o, Weelshy St
Grimsoy. Lincs.
ELECTROLYTICS, capuacity. vollage.
size, tvpe of mounting: price post
paid: 5, 4530v. 1 2 elip. 2/
50, 12v, § x 1i. 1/6; 150, 925y,
I x 1% clip. 2/-; 250, 12v. ¢ x 1%
wire, 2/3; 350. 2sv. 1 x 2! clip. 2/6;
16+ 15, 450n. 1) x clip 4/-;
+U 40, 275v. 1% x 2. clip. "3'3;
24 - 24+ 16, 350 425v. 1., x 2, clip.
4/9; 60 + 200. 275 350v. 1 x 44, clip.
t40 120V, 4 x 14 clip. 1.1; 500
13 x 24, clip. 24-; 8 350y, o x 2
'S, 100 - : A g
% 32 iox
2. - 2
clip. 4 2. 450-525v. B g
1'6; 2, 350v. & x 14, lao 1/3
1000 6v. I x 27. clip. 2/9: 6.000. Gv,
15 x 3. clip. 4/9; 8. 450v. ¥ x 2. clip.
1:9; 32 32. 150325v. 1. x 3 W/L.
8/6; 16 + 16, 450 325v. 1! ~x 2. W'E
4/8; ail aiicans. Some with sleeves.

all voltages wkg.. surge where marked.

1

new stock. guaranteed. Set ot 3
Componenls, comprising line output
trans. with E.H'T. winding to give |
TK5. using EY351 (heater winding for

Ey5l also included.. and litted with |
widih contrgl. ocanmng coils low |
impedance line and frame. [ocus
coil. optional high 1:10.000¢) or low
1200 (0. Set of 47.-, plus 2
postapge Diagram ol line trans

supplied. Mains Trans. PRI
0-110-210-240. SEC 250-0-250v. 80ma.
6.3v, 2.5a; 6.3v. .06a. 12'.; 2A\lains
Trans.. PRI 200-250v, SEC'S 305-0-305.

B0ma. 800v, 5ma. 6.3v. 4.2a, 6.9v.

0.4, 2v. 2a, 4v. l.la. 5v. 2.3a. These
‘Crans. have heen taken from cx-Govt.
eguip.. some may have tag panels
hroken, but ail guarunteed O.K. ideal
for ’scopes, 12/-, post paid. Mains
Trans.. PRI 0-210-230-250v, SEC 250-
0-250. 80mu. 6.3v. 2.5a, 6.3v. 0.6a. new;
unused: 12/- post paid. RADIO
CLEARANCE [IMITED. 27. Totten-
haw  Court Reoada. London. W.1.

(Telephone: Musvum 9183

Responser R3118. with 50 cvcle power

pack. 77,6 icarr. 7/6). Wavemeters, |
new,  140-250 nes.. 7 valves  iless
metery, 30¢/- icarr. 5/-3. RFUs, type
26, 27. 45/- (broken dialplate, 35"-:

type 24 15 ., 25 18/. (curr. 2.,

Evervthing tor the Radio/TV Con-
struclor. Lists 1id. S.A.E and en-
quiries. Cash with order. immediate
delivery. Post Cullers: —Ww, Al
BENSON. 308. Rathbone Rd.. Liver- |
pool 13 Callers: 116. Whitechapel,
Liverpool.

2 VALVE Batlen Audo Genemtm
type 2, Inc.. 5 pos. note selector
switeh, _volume control and phone
jacks, size 9 x 8 x 8}in. (less valves
VR21, 22 and Ind. Lnnp' price 8'6,
post 2/-. hLardlv the price of the 2
L.F. Xformers in the cct. Servio’s now
famous chassis service. Blank Ali
Chussis made to the exact size vou
require; anv length up to 17in.. any
width up to 12in.. any depth up to
3in. Cost: 1d. per sq. in. of the
Toyp Surface only, ignore the depth:

e.g.. Chassis. 9 x 5 x 2lin. 9 x

5 = 45 sq. in. = 45d. = 3/9; 6 pole, |
5-way Meter Switches (3 banks of 2

poles 5 wavs). 5 - each. Write for

free list if vou are not on our mail-

ing list. SERVIO RADIO, 1568, |
Merton Rd.. Wimbledon, = s w.19.

tLIBerty 6525.1

OSMOR for really etficient coils. coil

packs, and ali radio components.

as specified for many * Practical |
Wireless * circuits. See our advert. |
on page 268 of this issue for free

circuit ofler, or send 5d. stamp to

address below. OSMOR  RADIO

PRODUCTS. LTD. tDept, PC6y,

Borough Hill. Croydon. Surrev. (Tel.:

r‘mvdon oldt/y.) {
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&REE TOFFER with Tape Desksﬂand
G its. ape. Microphones, Amplifiers.
R\ TES Gram Equipment, Components.
. — carriage free: lists s.a.e. Box 24yg.
5/- per line or part thereof €’ PRACTICAL WIRELESS.
average five words to line, | THE P.W. ELECTRONIC ORGAN aud
oo 5 1 . 1 other equipment vou maxke needs
mintmum 2 lines. Box No. Mains  and  Audio  Transformers.
. e Write for quotations to H. L.
1/ «xtra. Advertisements | | srown, 16 Rowan Rd. Walsall,
must be prepaid and addressed | | 'Fhone: 4888
to  Advertisement Manager, EDUCATIONAL
“ Practical Wireless,” Tower WIRELESS.— Doy and Evening Class
| iastruetion for P.MG. Certiticate of
House, Southampton S, Proficiency  and Amateur Wireless
. | Licence Morse iustruction only if
Strand, London, W.C.2. | required. a]so postal courses.  Apply
BST L 179, Clapham Rd..
London, 5\\’
RECEIVERS & COMPONENTS
— D — | THE INSTITUTE of Practical Radio
ALL  EX-EQUIP., guar'd perfect; ' Engineers Home Study Courses are
465 kes TFTs. dust iron cored. bench  suitable coaching text for I.P.RE
superhel tested. wiring instruction, | @ud other qualilving exuminaiions,
pair 4 -, post 6d.; Variable Con- | Fees are moderate. Syllabus  of
densers, all lin. spindle. 500pf. p. .‘seven modern courses post free from
5ng. single. 1,6, post 8¢ superhet SECRETAIZ\C INP.R.E,, 20, Fuairfield
twin. 3 6, post 9d.: normul four., 2/6, | Road. London. N.8.
post 1 2: s midget four, 4/-, post 1/-: =
close tgelerance resistances, multiway  MERCHANT NAVY and Air Radio.
switches, components and parés. | Here is an opportunity Lo train as
S.A.E. list. RADELECTRIC CO.. Lr. | Radio Officer. The big liners are
Builingham. Hereford. (Phone: 4857.) | open to vou. but vou must qualify for
tne P.M.G. Certificate. Day. Evening
: @ - Radiocerts =~ postual courses.
EVERYTHING for radio construe- ‘"?d . e < or e
tors. Condensers. Coils. Valves. Re- E.Std' S0 YEC.“SI S ol plos?‘“ﬁ's.
o A \ taig B from  Director. THE WIRLLESS
SEeHs G Scnd stamp for Iist. | gcHEOEL. 21. Manor Gardens. London.
SMITH. ¢8. West End Road. More- | X5 el - ARC. 3694.;
cainbe. Quucl\ service. [ T o
) " ——— _— "7 WORLD TRAVEL and adventure in
AMATEUR selling out: Equipment th. Merchant Navy. Young Men 15
and Service Sheets: s.a.e. Tor list. | years upwards. required tor traiuing
DEAN. 128. Lowther Rd., Prestwick. | 11 Marine Wireless and Direction-
Lanecs. jﬁndmg at_sea.  (Trainees in forth-
- —— | coming Registration (‘noups.l are
TR 5/ e 7R eligible [(or Delerment of Mi ualy
R3170A, brand new. 75/- (carr. 7°6). call-up.t Immediate sea-going posi-

tions on completion of training.
Suitable candidates will be entered
as Ofticers and must be prepared to
sail to alt parts of the world.
Courses: Full or Part-time. also by
Correspondence. Recognised by
Ministry of Edueation. Scholarships
availuble, Boarding and modern
canteen tacilities: low training fecs.
Send i/- P.O. (stating age and height.
etc.) ior complete prospectus to:
OVERSEAS HOUSE {Dept. 149
Brooks' Bar, Manchester, 6. (Tel.:
MOSs-Side 20471

Brochure giving. details of
Hcine Study ‘Training in Radio Tele-
vision. and all brancues of Elec-
tronics! Courses for the hobhy
enthusiast. or for those aiming at

FREE !

rhe AM.Brit.l.R.E., City and Guilds
Telecommunications. R.T.E.B . and
other professionai examinations.

Train V\llh the Coilege operated by
Britain's largest electronic orzaunisa-
tion: moderate fees. Write to E.M.L
INSTITUTES, Postal Division, Dept.
PW24. 43. Grove Park Road. London,
W4l

SEE THE WORLD as a Radio Otlicer.

Short training period: low fees:
scholarships, ete.. available. Board-
ing and day studentis Send 2d.
stamp for prospecrus. WIRELESS

‘COLLEGE. Colwyn Bay.
| THERE'S A FUTURE in

Radio and
Excellent land and sea
;ummmmuus assured: ages 15 Lo 40,
Students and Merchant Nuvy Radio
O!n( s are not called f{or mititarv
2 ) Approved Centre: NOR-

Elecironics !

servi
THERN COUNTIES WIRELESS
SCHOOL. Lancaster Road. Preston,
Lancs.

s gy
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SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made ihrough a Local
Office of the Ministru of Labour or a Scheditled
Employment Agency if the applicant is a man
aged 18-684, inciusive, or a woman cged 18-59,
Inciusive, unless fie or she. or the employment,
18 excepted from the provisions of the Notificas
#on of Vacancies Order, 1952.

BLACKBUSHE AIRPORT. — Capable
men for Radio Approved Overhaul
and Maintenance. Licence not essen-
tial. Write: SILVER CITY AIR-
WAYS LIMITED.

AIRCRAFT Radio Mechanics skilled
in workshop practice or aircraft
installations to work at Stansted
Airport, Essex: hostel accommodation
avallable; minimum hourly rates 3/9.
Write to the PERSONNEL MANAGER,
7. Berkeley St., W.1.

A.M.I MECH.E., A M.Brit.ILR.E., City
and Guilds, etc., on ‘“no pass—no
fee ' terms; over 95% successes, For
details of exams. and courses in all

branches of engineering, building,
etc., write for 144-page handbook.
free. B.I.LE.T. (Dept. 242B)., 29,

Wright's Lane, London, W.8.

T/V AND RADIO.—A.M.Brit.I.R.E.,
City and Guilds. R.T.E.B, Cert., etc.,
o ' no pass—no fee terms. Over
5% successes. Details of exams,
wznd liome training courses in all
branches of radio and T/V; write for
144-page handbook—{free. B.LLE.T.
(Dept. 242Gy, 29, Wright's Lane,
London., W.4.

crrv AND GUILDS (Electrical, etc.)
on " no pass—no fee” terms. Over
U93% successes. For full details of
modern courses in all branches of
lectrical Technology send for our
handbook—free and post
. (Dept. 242A0, 29.
Wright's Lane, London, W.8.

WIRELESS STATION SUPERINTEN-
DENT required by the Nigeria
Government Posts and Telegraphs
Department for one tour of 18 to 24
months in the first instance. Option
of appointment (a) on temporary
terms with salary_ ete., according to
experience, in scale £864 rising to
£1.392 a year and gratuity of up to
£150 a year. or (b) with prospect of
pensxonmble emplcyment with salary,
ete., in scale £750 rising to £1,175 a
\Cdl‘. outfit allowance, £60; {free
passages for  officer and  wife;
assistance towards cost of children’s
passages or grant of up to £150
annually for their maintenance in

the U.K.: liberal leave on full salary.
Candidates must have had wide
practical experience of modern

radio techniques and equipment, in
particular V.H.F. equipment, 'and
preferably also V.H.F, multi-channel
eguipment. Write to the CROWN
AGENTS, 4. Millbank, London, S.W.1.
State age., name in block letters, full
quwhﬁcanons and experience, and
quoie M2C/28927/PU.

| BOOKS
BOOKLETS : " How to Use Ex-Gov.
Lenses and Prisms. Ngs. 1 and 2,

price 2 6 ea. Ex-Govi. Optieal lists
ireec 10or s.a.e. H. ENGLISH. Ray-
leigh Rd.. Huilon. Brentweod. Essex.

AMERICAN MAGAZINES.——One—year
*“ Audio Engineering.” 28/6, Specimen
copy. 3/-; 'Popular Science.” 28/6;
“ High Fidelity,” 58/-, specimen copy.
4/6.  Free booklet ‘quoting cthers.
WILLEN LTD., Dept. 40, 101, Fleet
Sireet, London. E.C4,

1.P.R.E. TECHNICAL PUBLICATIONS.
6.500 Alignment Peaks for Super-
seterodynes. 5/9, post free. Data
for constructing TV Aerial Strength
Meter, 7/6. Sample copv ‘The
Practical Radio Enomeex quarterly
publication of the Institute. 2/-;
membership and examination data
1/-; Secretary, LLP.R.E.,, 20, Fairfield
Rd., London, N.8.
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AMATEUR’S ¢x-Gov. Units: Radin,
TV, Tape, Components, Workshop
Items. S.A.E. list. Box No. 245, c¢/o
PRACTICAL WIRELESS.

WALNUT Radiogram Cabinets of
distinction; stamp details. R. SHAW
69. Fairiop Rd.. E.11,

UNUSED surplus Test Meters com-
plete with leads in leather cases with
straps, by A.V.O.; D.C. volts 0-2-4-20-
40-200-400-1,000-2,000, m/a  0-20-1006-
200. Amps. 2-20. Resistance 0-10,000
ohms; case and scale similar to
Universal Minor; £3/10/- each; cash
returned if not mtlsﬁed W. H.
TOMBS. " Long Acre/'y Pendoylan,
nr. Cowbridge, Glam.

—

OUR NEW 16-page Illustrated Cata-
logue of Government Surplus Equip-
ment, 1/., post free. A. T. SALLIS,
93, North Road, Brighton, Sussex,

WANTED

ALTHAM RADIO CO. payv highest
prices in the trade for all American
equipment., including  Test Sets,
Transmitters, Receivers, etc. JERSEY
HOUSE. Jersey Street, Manchester, 4
(Tel.: Central 7634-5-6.)

NEW VALVES WANTED, small or

large guantities, 3Q4. 6V6, 5Z4.
ECL80, EF§0, EY51. PL81, PY82,
KT61,

6L8G. VR1i50 30, 5R4, 80, etc..
etc. Prompt cash. WM. CARVIS,
103, North Street, Leeds, 7.

PROMPT CASH PAID for any guan-
tities of VR'%5A’s, ARP26's or equiva-
lent. RADIO SUPPLY CO. (LEEDS),
LTD., 32, The Calls, Leeds, 2.

ALL TYPES of Valves reguired for
cash: state quantity and condition.
RADIO FACILITIES, LTD.. 38, Chal-
cot Rd.. N.W.1. (PRImrose 9090.)

WANTED, * Trophy’ Ba tery 3 or
similar. W. SPEARMAN, Stansfleld,
Sudbury, Suffolk,

STAN WILLETTS

43. SPON LANF, W hﬁT BROMWICE.
STATFFS. Tel. 1 WES. 2392,

VALVES.—Brand New Every One Tuaran-

teed. R10, 886 : 6J6 98 ; 3D6, 1'11 : 954,
1/8, 15/- doz. : RK34 1 9. ‘15 6 doz. ; EA30.
R.S 33 . BVEGT.

¢ o 6.66: WIl.5 A

3/8, 35/- doz. ; MUl4. VU% 11 6C4
5/9 1 SY3GT. 7/9. Post e

IT4, I1S5. IR5. 384, All Brand new. 27 9, Set
of 4, 76 each.

VOLUMYE CONTROLS with switch.—
50 K., ! meg..  meg., 1 meg., 2 mez., Brand
new, 2/9 each. Post 4d.

GERMANIUM XTAL DIODES.—G.E.C.
Brand new. 18 each, 15- doz. Post 6d.
v 5 mifd., 3.5 K.v. Working. Brand new. 36
each. Post fd.

COMPLETE KIT of parts for a2 Wave Band
Crystal Set, 2'8. Post 6d.

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

VALVES

WINWOOD FOR VALUE.—New boxed
Valves, 6V6GT. 6KTM, 6J7TM. 6X5GT.
6F6G. 6C5M, 6/3 each; 6K8. 6Q17, 12K17.
12K8, 12Q7, 35L6. 35Z4, 25Z4. 25Z6.
6SN7. 8/9 each; 1T4, 184, 185. IRS.
384. 3V4. 7/9 each; 6AMS6, 6ALS, 7/6

each. New valve/component  list
free, WINWOOD., 12, Carnarvon
Road, Leyton, E.10. Mail only.

6v6G AND GT, matched in palrs
new, boxed 17J- per pair. p. and
1. R. COOPER. 32, South End
Crc,vdun Surrev

' VIEWMASTER ' Valves, exact to
specification, guaranteed new and
boxed, set Of a2 £6/2/6, post free;
GAMG, EF91, 6F12, Z717, 8D3, 6AMS,
EL91, ICSGT, DL35, 7/9: any 8 for
56/-; EB91. 6AL5 6X5GT. EF39,
HVR2A. 6/9; l.4v. miniatures, 185,
1R5, 1T4, 3V4, 3S4, 184, DK92, DL93,
7/6; any 4 for 27/6; 6V6G, 6V6GT.
676G, KT63. U22, EBC33. EF50, 7B7.
7CH5,  TC6, THT, 187, 1/6; 5Z4G.
5Y3GT. U50, 7Y4., 12ATT ECcsl,
U178, DHT1. 6AT6, 6J6. 2575, 25Z6GT.
25L6G1‘ 35L6GT 50L6GT, 35Z4GT,
80, 6U5G 6X4. 6BAS, 6BE6. 6BWS6.
EC91, Pen46 PY82, 6LD2G, 8/6; PL38,
EL38, 22/6; PZ30, 6U4GT. UUS, 17/-;
GZ32, DK32, 1ATGT, EF42, ' 6P25.
EL33. N78. 15°-; U25 U¥r42, UBFS80,
EBF80. R19. UCH2 UBL31. 13/6:
EY51, Ul6, EM34. PL83 N339, 1H5GT.
DAC32. INSGT. DF33, 3Q5GT DL33,

CY31, ECC91, 12/-; X65, PL81. PL82.
PY81, 11/-; ECL80. EF80, 6F1. 10C2,
GF15, 6C9. 10F1. UCH42, EA¥42, R10.
10/6; PY80. EL41. ECH42. EBC4l,
UBC41, UF41, EZ41, 10LDII, 10FS.
U309, U319, 10/-; 25Z4G, 25A6G.
6K8G. 6QTGT, 12K8GT. 12K7GT,

12QTGT. 6BW1i. 6SNTGT. UY41. UL41.
E¥41, EZ40, EACS1, UUS, U404, 9/-;
6K7G, 6KTGT, EF8, 3A4. 6/-; EF92,
W77, 5/6; all new and boxed;
postage 4d. per valve extra.
READERS RADIO, 24. Colberg Place,
Slgmford Hill, London, N.16. .(STA.
4587.)

CABLE/FLEX CHEAPER IN ODD LENGTH COILS
No coil under 20 yda. Prices per 100 yd. Jot, less supplied, fust add H%.

1044 3102 Do. W/E 3038 Do \\'7!;} 7AROWIE 7_ II;H Bo. W

39/- 68/~ 101°- 156/~ 198/-

3 67~ 99,- 106,-

HINGLE V.LR . Yo 27 - — 34/- =

SINGLE PL\‘SIK, L3 29°- = 38 - —
Cirrular Twin 1486 2 40 36 " Core 2136 7036
RUBBER LT BA 78'- 75.- 140 -
PLANTIUC a .. 4l- 78 - 63'- 133 -
rPALD. BR»\ID 35/~ 42 - 53 - 53 - 123 -

100 yd. Coils Twin Viansp. Plastic 15/-. Maroon T.T. .V, 27

BRITISIT DISTR

IBUTING (PW), 501, Green

MOU. 0055/6.

7/8.
Lanes, London, N.8.

www.americanradiohistorv.com

TELETRON SUPER INDUCTOR COILY
WITH MINIATURE DUST CORES

Type HAX.—Triple
wound for Xtal diodes. No
overlap. _Ideal Radio
" Head "' for Recording and
Quality Amplifiers. 3/-ea.
Coils of guar. performance for
every purpose. 3d. stamps for
full range. data and Circuits.
éééh '\l’l']Ll’.'l"l{(}h\i CO.,

. Nightingale Rd.. ["5EiE

lLondon, N.9. FI
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VALVES ALFRED PADGETT
Al Valves Guaranteed. 24 Hours Service

[ FIRST-CLASS e gl

1'Y82 86 | BSNT 36 |

6X5 s| lzsr" 6. | 606 106 co LEEDS, 11.

ot g B71 96 18T 98 RADIO URSES - B T s

FAS o € 9/ 0 .

Sral 36 | 2X2 46 | Q1 96

§P61 BB | 1BPT 66 | 016 86 GET A CERTIFICATE!

MSPEN 5- | LP2 46 | 504G 86 | All goods fully guaranteed. Cash refund

VRI13T 4 - | KTat 4.6 7 836 | QUALIFY AT HOME—-IN SPARE | | if not 100% satisfied with your purchase.

80 9’6 | HPIl0L 56 | ECIL80 s TIME ‘

5 "l 5 DY . R . 5

ggg gg | (I;)I%] 32 l-_,}x? 9'6 After brief. intensely interesting study 500 ONLY

6K7 5.6 | IT% 8- | 12K7 986 ——undertaken at home in your spare ————r

EFS) (Sy1.) 1IR3 8- XT3C 108 time—YOW c¢an secure your pro- COLLARO AC37 GRAM MOTORS.—

7~ 38t 8- g?;} b‘f fessional qualification. Prepare for || 10in. Turatable. 200-250 volts 50 A/C.,
4-2 é'vz gt -ilrMTL G- YOUR share in the post-war boom Variable speed. Suitable for 78 r.p.m.
gG | S‘Kt; 96 ARPIZ 9- in Radio. Let us show you how ! records. NOT Rim drive. Over 200 sold.
89’6: '?,YI;JQ gg %é(g? gg —-—-— FREE GUIDE ——— Last month.
b -

5.0, crystal diodes, 2 -. | The New Free Guide contains 132 FLYIEE S, (Rar 2

= s ot 6b. DAIL. pages of information of the greatest
xl):u.;.‘anldz‘?loc};et. '96(; B30 | importance to those seeking such 1,500 ONLY -

* \li-l. c: 'I.'; i |)|;..;;qa“'|"“." o iR ‘ l success-compalting qualifications as I T__YPE - —SETS a P _‘5
R J A.M.Brit.l.R.E., City and Guilds . Battery Receivenrs, 5-
A\ppr()'.\: 100-_1' 13 p]u>'5f1. Bo . ! Final Radio, ' p"«ylc Radio 10 metres. Complete unit with KT24 and

* 6 Position Pust-pull U l:l(. _19. Post 4d. Amateurs, Exams., Gen. Cert. I LP2. 2 volt Bact., Valves. PRICE 6/4.

k Special Yalve Ofter. 174, 1RG5, 354. 3V4. | of Educ., London B.Sc. (Eng.), Less valves, 4/-, Post 2/1. Clean condicion.
I e wt. || ] AMIPE. AM.I.MechE,

* BK8. 6K7, 6Q7. 5Z4. 6VE, 39.- the Set. Draughtsmanship (alibranches), 4,000 ONLY

* BAMS. 12 for 42/~ etc., together with partizulars of ————— et . =

% Coil Packs. L. M. 8. 25-. our remarkable Guarantee of CRYSTAL DIODES.—Long Wire Ends,

* BRegent Iiand Microphoue.  Special 1/3 each. Two for 2/2. Post free.

Offer. £1. Compare our price. | a/UCCES? OR NO fFEE | ! ?
Bev. Connters, Total count 999, Uses rite now fom your copy of this B

& Flash-lamp battery. 5.6. | invaluable publication. It may well UNLIMITED SUPPLY
Co-ANial Cable, 8072 per [1. 8d. yavd. prove to be the turning point in your

* PO‘SL 1 -‘per 12 yards ' career, of lin. COAX. CABLE.—80%. No:t

* W.W. PPets. Midget 1002, 2/q. l FOUNDED 1885—OVER ex-W.D.  éd. per yd.. 20 yards for 8/6.

* 5‘:“93"' 1tin. 1a.15a.2a..3a.58. | e e — 150,000 SUCCESSES ——— Post free. Worth double.

8 dz.
Jach Sochets. fixing. 1. NATIONAL INSTITUTE OF

% Jach Sochels. 2 hole ﬂ\ll‘lg‘ 1] i Ll HeEhins 6,000 ONLY

Mail Order only. Catilogue fed, S AL

REX RAD'O 3. oGS hect, (Dept. ‘6” 148, HOLBORN, | 6 volt, .3 amp. Ex-RAF. MES type

Lcods, 7, DON, E.C.I DIAL LAMPS. 6d. cach, post 3d.:
CEI B RS RSO MADIOEES m‘ | 5/-_per doz., post free.
Amateur Radio Lnthusiasts
ORDER WITH CONFIDENCE ANNAKINS SUPER BARGAINS THE INCOMPARABL
GRUNDIG REPORTER TAPE  RE. Astro Conpass. New. £1. Aldis GLOBE-KING
CORDER. SIMON-—FERROGRAPH stnal Lamps, 30 = Nlider Resistanee, SINGIE VATVE S, w RECEIVER
OUTFITS. LANE WEARITE DECKS 80 ohm. 15 A 17 - v, Motors, § -. ® WORID- WI NGE  11-100
—COLLARSD MOTORS—SCOTCH BOY Controls. No. 227, 2-8PCO. 7.5 10 K. METRES @ CRY 1AI.~CLEm NOIS k-
TAPE—AMPLIFIERS. MICROFPHONES | | || potms. 56. Cuntrois No 223 2.4P2W. FREL RECEPTION e EL "TRICAL
—PICKUPS-SPEAKERS. SPCO. 4 Jacks. 66. J'Box No. 2i0. BAND - SPREAD TUNING © EX-
st S.A Toszles 2 Fuseboxes, 5:6. 0l Ther- TREMBELY TOW RUNNING COSTG
ILHEG bR womelers, 0-100 deg. C. 106.  Oil cummg\g Free Si_zmp lar uo,(age
A. BUCKLEY {;| e THED e e JOHNSONS (RAD
. 3 ~. v. 4 b
Telephones—Batl v 431 @ Moils T 02 ) |l<lll~|<ll|ll\,‘ oy 46, PRIAK STRELT, \\ORL ESTER
G ag e 190 A For PROTOTYPE and
- AuTomAT " Al abuse ost ivee. EXPERIMENTAL work here is
_F CHARGER KIT3 Viholders.' 10amph.. UX6. UXT. 6d. ea. || | the N.E.A.L
| T Potmis.. 50 K, 1..shaft. 16 ; 5 K. S.shaft. ol 3t
T — I rom Ul B one Choles. 1TH 16 UNIVERSAL CHASSIS
\ sbogin. Wbt i . RFC 1.5 mh.. 6d.: 8.8
| N5 ! 3 o0 o di L 18, Valves, ML6 3,6 PTI5 4.6, =
! = g troutlsires. Al like o "'"5;:\' 126K 11};"[;;..?.“,1":_' Qo __ o
- ~ ;:T.“ m‘»xl::‘r'xllx:eh ~\Im\c'po~l extra. Free lists. | ¢ 0 0O o
”‘E 1l u\:,lm;‘x;»tlemtil‘lg. 25, Ashfield Place, Otley, Yorks. e - ]
y No. P kit iy,
o~ ; amp. \Ve‘eli_nu { Basically ’rm-.; (1Gin.
ioue (5in. X 2!in.)—I18 s.w.g.
rect |, 67 watt b ballngt bulh for 2v.. Gv. %0 6% ¢%¢ ¢%0 o%0 ¢%¢ ¢®0 o0 o%¢ % %0 o%¢ % ¢%0 ¢%¢ o°.
'I '\t c;ldr\g:r Agm. . -’j‘sue‘-’ws grommets, °:°°0°°0°°0°°0°°o°°o°°o°°0°°0°°0°°0°°0°°0°°0°::: ]‘?)Irum.\-gf\?edy 1;1‘:)?((1‘::::]
128 tea t e ) . ) h
No. 1 Rit, simiar but 2 amp. rectifer 45 watt o ’1 'lle",l' o, | switches. etc.. etc.
‘rans.. badlast indicator bully tor 2v., 6v., 12v., M 8 Assemble and re
charger, 38/8 @ uvase 128 : post L/10 Ixd HAND % | assemble to a wide
Lliminalor kib, trans, } .:. BUILT .:. sariety of shapes and
I-‘:,CHE, rccl:_-"uluf--.r:ser.- o o sizes. .
ethu dater 37/6 1.1 1o * ¢ | Please send S.A.E. for l”uelraml particulars.
CHAMPION PRODUCTS, o o A NCOUS L., Conrt
pS U rlanishWayiLendon PRt 0:0 oo :lu‘c\( Y Leamingion Spit Warwickshire
‘P"hone : LAB 4437, b :. »
B o
2 o 5 . -
1-Finger Pianists
0 w
ArF - FIDELIA
MORSE CODE Tra""ng % Hand built MAJOR I0 Build your cwn electronic kevboard
ole
Send for the Candler | o5 Dlzh quality radlo"xam Chassis at and play everything! Send lor free
BOOK OF FACTS b conomicEpiice] ualve, mVOde} ., ieafiet. Guitar, cello, tlute and trumpet
. M RS 1]1usuated £32-8- 4 De-luxe 9 valve BG ;

It gives details of all Courses which include | *® woqai £34.6G. 7 valve £21-12-0. ' | | are all easy. Write now...

a Special one for sscuring amateur licence. | o3 uvq]vc £93. 1]8(;1 N oo .

4 c s [fee. Q .

CANDLER SYSTEM CO. Dept. SL? .:. E]ec’tl;'gchnA‘e:mklcataD:veel:pmomge 2, ’:. c & s, Io Dllke st., Dar]lngton,

52b, Abingdon Road, London, W.8. ot Amburst Road, Telscombe Cliffs. Sussex. e c I

Candler System Co.. Denver, Colorado, US.A. RIS oo slodte RS 0. llr am

L E M L 2 2 »
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May, 1954

PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS
1/6d. cach
1937 C I\%ldl RLCLI\LF
The * Junior’ Crystal
Set .. Pwoax
Zs. cach
Dual - Wave
Diade ”’ PWY5*

STRAIGHT SETS

Battery Operated
One-valve @ s, cach,
The * Pyramid’™ One-
valver (11F Pen)
The Modern One-
vulver ... PWoe*
Two-valve : 2s, each,

The Signet Two (D &
Ly ... PWITG*

3s. each,
Modern Two-valver (two

PWT7L*

* Crystal

PW93*

band receiver) PWYs*
Fhree-valve : 2s. cach.
summit Three (HE Pen.

D, Pcn) PW37*
The " Rapide i Slml-vhl

3 (D, 2 LF (RC &

Trans)) Pwg2*

F. J. Camm’s ‘.‘-..Sprilé.’"
Three (HEF, Pen, D,
Tet) ... ... PW8gT7*

3s. cach,
The AN-dry Three
Four-valve : 2s. cach.
Fury Four Super (SG,
SG, D, Pen) ... ... PW34C*
WMains Operated
Two-valve : 2s. cach,

PWY7T*

Selectone A.C. Radio-

aram Two (1), Pow) ...  PWI9*
Fhree-vaive @ 3s. 6d. each.
A.C. Band-Pass 3 PWOo9*
Four-valve : 2s. cach,
A.C. Fury Four (5G, SG,

1D, Peny . PwW20o*
A.C.  Hall- Mdrk (HFF

Pen, D, Push Pull) PPW45*

SUPERHETS

Baftery Sets @ 2s. cach,
. 1. Camm’s 2-valve

Superhet . PW352*
Mains Operated : 3s. 6d each.
“Coronet 7’ A.C4 PWI100*

AC/DC ™ Coronet ~” Four PWI01*

No. Oj’
Blueprint

SHORT-WAVE SETS

Battery Opcerated
One-valve @ 2s. each.

Simple S.W. Onc-valver FW§8*
Two-valve : 2s. cach.
Midget Short-wave Two

1D Pen) PW2ISA*
Threc-vahve : 2s, c‘uh
Experimenter’s Short-

wave Three (SG, D,

Pow) .. PV 30A%
The Prefect 3 (D. 2 1F

(RC and Trans)) FW63*
The Band-sprcad S.W.

Three (HEF Pen, D

(Pen), Pen) . FWoSs*

PORTABLES

1s. 6d.
The ** Muni-Four ™™ All-

dry (4 valve superhey) *

MISCELLANEOUS

2s, cach.

S.W. Convertor-Adapter
(1 vahe) 0

(2 sheets), 7s. (ul.

The P.W. 3-speed Auto-
gram ...

The P.W. Elcclxonu ()rﬂan o

(2 sheets), Ts. od.

TELEVISION

The Practical Television Reeciver,

(3 sheets), 1046
The *“ Argns 7 (6in. C.R. 'Tuhe), 2,6*
The ** Super-Visor *” (3 Sheets) 7/6*

PW48A*

*

All the fellow ing blucprints, as ucll as
the PRACTICAL \WIRELESS nwmnbers
belaw 94 aie pre-war designs,
crenlation ror those amateurs who wish
to utilise old componenls which they
may have n therr spares bor. The
maiority ol the components for (hese
receivers ure ne longer \'wl.e.l I
retfaiders.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operatcd
Onc-valve @ 2s,

B.B.C. Special  One-
valver . ... AW3BT*
Mains Operated
Two-valve : 2s. each,
Consociectric Two (D,
Pen), A.C. .. AW403

SPECIAL NOTE

THF&I‘ blueprints are drawn fuil

<ize. The issues contaming
cescriptions ol these sets are new out
ol print, kut an asteli<k denotes
that censtinrtional detasts are wvail-
able, t1ee with the bluepnint

The index letters whir h precede the
Blucrr nt Number indicete the pericd-
ieal m which the desor.ption appeats.
Thus W, reters to 1 RACTICAL
WIRELESS, AW, 1D dmciewr Wiredoss
WAL to Worddess Mooaiine.

Send preieral Iyy a rostal order to
cover  the cost ot the Blueprint
{stamp= cver fd. unacreptable) to
PRACTICAL WIRELF . Blueprint
Depr., Geiree Newnes., Lid., Tower
House, Scuthampton street, Stiand,
w.C.2.

No. of
Bluepring

SHORT-WAVE SETS

Battery Operated
One-valve @ 2s, cach.
S.W.  Onc-valver  for
Amgrican o AWY29#
Two-vahve :
Ultra-short Battery Two
(SG, det Pen) . WM402#*

2s. cuch,

Four-valve : 3s. each.

A.W. Short Wave World-
beater (HF Pen, D, RC

Tran<) o AW436*
Standard  Four - valver
Short-waver (8G, D,
LE, P) . WM383»
Mains Operated
Four-valve : 3s,
Standard Four-vaive A.C.
Short-waver (8SG, D,
RC, Trany) . WM39]*

MISCELLANFEQUS

[nthusiast’s Power Am-
plificr 10 Watts) (3/-) WM387+*
Listener’'s  S-watit - A.C.

Amplifier (3/-) . WM392s
De Luxe Concert A.C.
EFlectrogram (24-) . WM403#

4th, 1954, znd must accompany all
Queries, sent in accerd weh the
notice on page 313.

' PRACTICAL W!IRELESS, May. 1954, |

T

i !
l This coupon is availatle unt! May I
| |
| |

1 momhb GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand, london, W.C.2, and
sr}:lr)l,t]'szlwi(zlnﬂliggll)h)r?\;P\%CHSPEAIGHYI‘ & SONS, Exmoor Street. London, W.I10.  Sole Agents for Australia ‘and New Zeaand :
GORDON & GOTCH (A sia), 1.TD. South Africa : CENTRAL NEWS A(;FNCY ]TI) sSu iption rate including  postage. for
one year : Injend and Abroad 13s. 6d. (Canada 12s.) Registcred at the General Post Office for the Canadian Magazine Post.
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PRACTICAL WIRELESS

May,»]95,4 ;

QUALITY GOODS

(Dept. PW), 42 TOTTENHAM CT. RD.,

LONDON,
Telephones ;- LANGHAM 1151/2

SENSA TIONAL PRICE REDUCTION FOR RADIO CONSTRUCTORS!

looking radio

n@ : ||
peies '1

l ane |
 [PETTE (a
foliows : .either ivory or

We can supply all the parts {(includ-
ing valves, bin. moving coil speaker,
cabinet, chassis,
down to the last nut and holt) to
enable YOU to build a professional-

punched and drilted ready to mount
the components,
ol any of thiree astractive cabinets
12in. long. Bin. wide by &in. high. as
brown balkelite. or wooden.

and everything

The chassis ix

There is a choice

Complete

tinished in walnut.

and easy-to-follow point-to-point and cirenit wiring diagrams supplle(l

MODEL |. T.RF. RECEIVER

This is a 3 valve plus metal rectifier TREF
receiver with a valve line-up as follows :
BRT L)L GET (Det) and 6VE (Outpul,
The dial i l uminated and when assem-
bled the receiver presents a very attrac-
tive appearance. Coverage is for the
Medium and long Wave bands. Opcrates
on 200°250 volts AC Mains, h

Plus 28 Iacking £5' 10' 0.

Carriage.  Insur.
T.R.F. RECEIVER, we can supply ¢

'

MODEL 2. SUPERHET RECEIVER

This is a powerful midget 1 valve plus
metal rectifier Superhet Receiver wnh a
valve line-up as tollows © 6K8. BKT. 6Q7.
6V6. I'nedial i~ illuminated and coveraﬂe
isfor the Shori Wave bands hetween 16-50
mcerres. the Medium Wave bands hetween
190-540 metres. and the Long Wave bands
hetween 1.000-2.000 metres.  Operates on
200°2 volts AC mains.

19. 6.

Plus 26 Pacliing. £7

Carriage.  Insur.

his Receiver ready built at £6. 15. 6. plus 3'6 p.

ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR

NOAF
that r,hev send for OUR Inst
for THEMSELVES how compret

We would respectfully suzgest to those interested in building this receiver
‘ucrion Bookiet.

Intending gonstructors can then judge

hensive this Booklet is.

©
Instruction Booklet and price Parts List [or either of the ahove available separately

afl IIN-
davs

BATTERY CHARGER KIT
Incorporates  metal rectifier. Trans-
former is suitabie for 1\.C. mains 200 250
volts, Chavges either 12, 6. or 2 volt accu-
mulator at 1 amp. Complete with circuit
Price 22 8. plus 1'6 post and

diagram.
packing

CHARGER TRANSFORMERS
Primaries  Tapped 200 250 volts
Type \I l.)h to charge 12, 6 and 2 v.
terie: ‘amps. 18 - plus 16 pkg., ins.
Type \ to charge 126 or 2 v. batroru’s
at 4 amps. 22 - plus t 6 pkg.. ins.

METAL RECTIFIERS (FULL WAVE)

ha t;

12v. 1 amp. (B 1rl'e Type). 760 12 v. 2
amp.. 113 . 12 v. 3 amp.. 12-: 12 v, 4
amp.. 15 - Smt.al)]e for use wilh tha above

transtormers.

MAINS NOISE SUPPRESSOR KIT
Conzisting o} 2 specially designed chokes
and 3 condensers. Extremelv eflective.

uts out all mains noise. Can be aszem
bled in existing receiver or senarately as
gesired. Complete with circuit diasram
4 11. plus 1 - PC

FILAMENT TRANSFORMERS

63 v..1!amp., 511 63v.3amp. 811 :
G.3v. (with4v:and 2v-tapping=). 1} amp..
T 8. All ptus 1'- p'p.

I mA METER
D.C.. 2in. s4.. panel mounting. 16 6.
plus | - post and packing.

SPECIAL ANNDUNCEMENT

Our NEW GERAMOPHONE -
CORY Dept, is now openh {or both
personal and mail order shoppers.

order for records will reccive
the carefu! attention and prompt
despatch for” which we are noted
When ordering pledse state record
numbers.

TERMS OF BUSINESS :

Und-r £1 please add
Over £1 post free.

Your

Cash with order
16 phkg. and post.

This money wilt be refunded it circuit diagram is returned as NEW within 7
When o;de:ma pl»’use slute Madel No.

|
|

|

THE FAMOUS RANGE OF

“DULCI>»
RADIO/RADIOGRAM CHASSIS

All chassis 1llin. X 7in. x 8!in. high.
Latest tvpe valves GBES. 6BAG, GATS.
6BW6. 6X4.  Flywheel tuning. Negative
feedbaclk over entire audio section. En-
graved knobs. 3 tone positions ror radio
and gram.
Maodel 133

fong. Medium,

Short. 5 valves. Output i

watls L e e 152 11200
Mode! B3, -Plus 1Push Pall

Nlawe. § Vaives. OuLpuL 6

watts . e £1515 0
Model B3 -Douhl ature

with P Pull & R.F. Stage

7 Valves. Qutput Bwatts ... £18 18 0
Modet BE. -Sin Wavehamds,

Med.. [Lon%. 4 Short. (3 Band

spread). 5 val\'es ()utpub 3!

watts . £153150
Model B6. Ilu- I'u».ll luII

Ntage. 6 Valves, Output 6

watts £18 18 0
Motlel B, I)nuhln e .|I|nx~

with P Pull & R.F. Stage.

7 Valve. Output 6 watts . €23 20
FULLY GUARANTEED. 4N PAID.

For A.C. Muins 100 120 and 200 250 v
The Double Feuture chussis are supplied
witi sepurate Poiver Iacks.

Bargain Offer! PLESSEY 3-Speed
AUTO-CHANGER UNIT

This

famous 1wt
neorpoarates  lhese
special  features .—
Wil piay 10in. and
12in. records inter-
mixed. Latest
turn-over pick-up
head with separate sapphire stv!i for 1..P.
and Standard Recordings. Either head can
be brought into use bv simplv turning a
switch.  Height above Base Board 5lin.
Below Base Board 2!tn. Overall dimen-
sions of Board !equued 16in. x 124in.
BRAND NEW in manufacturer's carton
£1] 19. 6 complete ivith instruction.
LGuted auanlu‘u only auvail-

able - pka carr. ins.
{Narmal List Pn(‘e 223 0.0.»

YOUR  ENQUIRIES W ELCO ME
PROMPTLY © ANSW,

LD 8 FOR ¢
RADIO AND TELEVISION C’OMI’O’\EATS

The

T.R.F. RECEIVER

and the tremendous demand for the
parts to build it, have
to purchase the com-
larger quantities than
ever before. Due to this bulk buying
we have bought at keener prices.
Therefore, in accordance with our
advertised policy of a ** New Deal
for Mail Order Shoppars,” and as
evidence that we are determined to
rzputation we have

increasing popularity of our

component
enabled us

ponents in

maintain the
gained for fair and honest trading,
we are passing this advantage on to
our customers.

All the parts to build the receiver
itlustrated can now be supplied at

£5.10.0.

PIu; 2/6 Carr. & Ins

4 watt AMPLIFIER KIT

This is a 3 vatve 3 stsge Amplifier [or use
with Gramophone. Microohone or Radio

Valve lineg-up is as follows : 68L.7 © 6V6
574. Negative feed-back. Tone control.
Voltage adinstmenl panel incorpora-

ted. 4 watts output. For operaticn on
A.C. Mains 200 250 volts

The complete Kit includes every item

| down to the last nut and bolt. drilled

and punched chassis. and comprehensive

point-10-point wiring circuit diagram.

Chassis dimens. : 8in. x 6in. x 2,11\

ALL COMPONEMTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

Plus 216 PACKING.
CARRIAGE & INSUR.
The Output Transformer supplied is
for usc with a loudspealker ol 3 ohms
impedance and we would suggest that the
output of the completed ampiifier lusufies
the use of oune ol the latest W.B. ;
can hc supplied
ollo 8in.. 606 : o 6
73 6. All plus"6 pk“. a
(zru' Diugram only. av..ua’)le senaralely
'I‘o tho:e who require this Amplifier
ready-built we ran supply i1t at £5.19.6.
plus 3 6 pkg., carr.. ins.

£4.19. 6.

‘as
10in,

which

ELECTROLYTIC CONDENSERS
BRAND NEW!
8 mid. 500 volt. Aluminium Can.

Height 2!in. x l§in. dia. Price 1'2
each. 12 - per doz., 140- per gross.

TERMS OF BUSINESS @ Cash  withe
order (or C.0.D. Post items only) : all
orders for small items totalling over £
post [ree unless otherwise sbaced

MONEY BACK GUARANTEE

LJ PROMPT DESPATCH
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