A CONDENSER CONDITION TESTER

PRA@TE@Z%E, ®

ICONTENTS
£ CONVERTER FOR THE R.1155
OBSERVE THE SATELLITES
TRANSISTORS IN PRACTICE
| ONE METER TRANSISTOR TESTER

MODULATING THE 1-VALVE
TRANSMITTER



www.americanradiohistory.com

i PRACTICAL WIRELESS February, 1958

FO?‘ . ;o so::—a.'
‘LECTROPACK’®

ETCHED FOIL ELECTROLYTICS

The Constructor depends upon the reliability of the components
he uses. The fact that so many designers specify T.C.C. Condensers
is evidence of their supremacy.

T.C.C.. “ Lectropack " Dry Electrolvtic Condensers are robust
vet compact and employ ALL-ALUMINIUM non-corrosive
internal construction. The range below is a useful guide to the
tvpes available. :

. Dimensions
Capacity D.C. Volts Ripple 0 YR T.C.C. | List
1F. — —— Curr&n; - | Type No. Price
Whkg. | Surge Max. M, L D
60-100 | 275 | 325 450 4 13 CE 37 HE ' 16/
60 - 250 w | . 530 o4 |13 CE €0 HE 8/-
100 - 200 ; v 650 4% 13 CE 60 HEA | 128/
100 350 | 400 450 23 13 CE IO LE 1376
200 . " 770 4 1% CE 36 LE 24/-
€0-100 | - 500 4 1L CEJ6LEB | 23/
60 - 250 . % 500 4L 12 CE60 LEB | 34/-
100 - 100 .. 550 43 12 CE 36 LEA | 26/
100-200 | . . 700 4] 13 | CE6OLEA | 33/
60 450 550 450 33 13 CE 38 PE 14/- List 140c contains the
60-100 |, | 500 45 12 CE 60 PE 29/- extended ronge.
THE TELEGRAPH CONDENSER CO. LTD M el
RADIO DIVISION : NORTH ACTON - LONDON * W3 - Telephone : ACOrn 006! —m

WITHOUT DOUBT—-THE FINEST
VALUE IN HIGH FIDELITY!

@ J]Z’”/ﬂfiﬂlf 5{
MODEL H.F.I0I2 —

® The speaker with the
unique specification

10” Die-cast unit, incorporating 12,000 gauss
magnet. Fitted with the patented cambric
cone and universal impedance speech coil pro-

V|d'ng instantaneous matCh'ng at 3, 7.5 and 15 Stentorian High Fidelity Units are regularly specified

B B by the leading designers where the maximum perform=

ohms. Handllng capacity, 10 watts. Frequency ance in relation to price is required. The range of

response, 30 c.p.s.-14,000 c.p.s. speakers available is from 2" to 15". Write for

£4 |9 9 illustrated leaflets, or see and hear all Stentorian

Bass resonance, 35 c.p.s. . . products at our London Office, 109 Kingsway, any
including P.T. Saturday between 9 a.m. and |2 noon.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS

.

www.americanradiohistorv.com


www.americanradiohistory.com

february, 1958

#/EW. 2« Completely up-to-date method of giving instruction in a
wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teachers.

”Ew v+ Experimental outfits and lesson manuals sent on enrol-
ment remain the student's property. Tutor aliotted to each student
for personal and individual tuition throughout the course.

Radio and television courses. with which specially prepared compon-
ents are supplied, teach the basic electronic circuits (amphfiers,
oscitlators, detectors, eic.) and lead, by easy stages, to the complete
design and servicing of modern radio and T/V receivers.

I you are studying for an examination, wanting a new hobby, com-
mencing a career in industry of running your own part-time business,
thesa practical courses are ideal and may be yours for moderate cost.
Fill in the coupon to-day for a free Brochure. There is no obligation
whatsoever

The only Home Study
College run by s
a world-wide i
Industrial
organisation

E.M.

s Factories
at Hayes,
~~"  England

TES

INSTITU

PRACTICAL WIRELESS

o
Instructional lesson

3-valve 3-waveband
superhet circuit

- SUBJECTS

Maosters Voéce!

=

manuals

INCLUDE :—
RADIO - SHORT WAVE RADID

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY ELECTRICITY  CARPENTRY
ELECTRICAL WIRING - DRAUGHTSMANSHIP

ART, ETC.

COURSES FROM
15/- PER MONTH

iE.M.I. INSTITUTES, DEPT.32X,
' LONDON, wW.4

| NAME

AGE
(If under ZI)) g;(ggK
| ADDRESS BEEASE

l I am interested in the following sukject(s) with/without equip-
' ment

I FEB. 59 (We shall not worry you with personal visits)

reconiphore, (tc’* etc,

www americanradiohistorv.com
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R.S.C. BATTERY CHARGING EQUIPMENT

All for A.C. Mains 200-250 v., 50 c/cs.
Guaranteed 12 months.

300-0-300 v. 100 mA, 8.3 v. 4
v

[N 3 \lllu)l l

230-0-250 v. 60 mA
Midget type 2}-3-&

250-0-! 00 m

300-0-300 v. 100 m 5 9
350-0-350 v. 100 ml\ 39
300-0-300 v. 130 m 3V

for Mullard 510 ‘Amplifier ... 359
350-0-350 v. 150 mA, 6.3v.4a.5v.3a. 339

350-0-350 v IS()mA 6.3v.2a 63v,
. .. 359

v.4a, CT

3 a. Sultable
\hllnam%n Ampllﬁer. ete.. 429

TR \\\P()IU\II' R\

All with 200-250 v. 50 ¢.s. pnmanes 6.3 v,

6.3v. 2a 76 . 0-463v.2a.73

a.711:63v.3a, 8/11;63Vv. 6 a.

17/6.12v. 3 a. or 24 v. 1.5 a, 176.

JUNCTION TRANSISTORS.

Brand new R.F. Type 17 6.

VOLUME (()\"ll{ﬂl,,\ with long (lin.
an svindle all values less switch,

2/9 ; with S.P. switch, 3/9 ; with D.P.

swltch 4/8

FILAMENT

ll\A FTOR AND TRICKLE
(lIAR(- . Input 200-250 v. A.C.
Output 120 v. 40 mA Fully smoothed and
rectified supplyjto charge 2v. accumulator.
Price with louvred metal case and circuit,
29/8, or ready for use, 89 extra.

l‘ a 119

9-1 16:8:
L1790 09 1) \'

-9-15 v, 3 a
3-5-9 5 a. 19.9:

129
11/9
8/9
5'9
60 mA. 10 H 400 ohms ... 411
OUTIPUT TRANSFORME,
ry for
39
small Pentode. 39
Small Pentode 7.8,000Q to 3.9
Standard Pentode 5,000Q 1o 30 4/9
Standard Pentode, 7/8,0004 to 3 4/9
10.000 @ to 312 49
Pugh Pull 10- 12 watts §V6 10 30 or
159
Push-Pull 10-12 witts {0 march 6V6
10 3-5-80r 154 . o 16:9
Push-Pull EL8t to3ar 150 169
Push-Pull 15-18 watts, 61.6, 66 239
Push-Pull * 20 watts, sectionally
wound 61.6. KT66, etc to3orise 479

|

Dl/\l\s ll{ \\\l ORM b
Manufacturers’ surplus. Primaries 200- 250
V. 50 cc’s. 250-0-230 v. 70 mA. 6.3 v. 2.5
Drop through thp 11'9. 375-0-375 v. 150
mA, 6.3 v. ST 6.3 v 1 a. Fully
shrouded ,22, 9 Po:tage 2'9oneithertype.

RS @ Flectroly tics,
(d. v. Dubilier small
can. 2.9 ea. 150 mfd. 450 v. .39, Small

0005 mid. 2gang 4 9 ca. \\‘estmg-
house_ Rectiflers v. 250 mA. 7 9.
CO-ANXTAL € ll E. 75 ohm. fin.

8d. ¥d. Twin-Screened Feeder 11d.yd.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry
battery eliminator.
Size 5% x 4} x 2in.
approx. Completely
replaces botteries sup-
plying 1.4 v. and 90 v,
where A.C. mains 200-
250 v. 50 ¢ s is avail-
able. Suitable for all
hattery portab le
reCeIVers Tequiringe
1.4 v. and 90 v. This
fncludes latest low
consumption tvpes.
Complete kit with gdiagrams, 39/9, or
ready to use, 469,

Tw)e BM2. Size 8x 51 x
Supplies 120 v.
Jand 60 v.. 40 mA.

and2v.0.4atolamp.
fully smoothed. There-
L

hy compled{ely

placing  hoth 1
batteries and )

2 v, accumulators,
When connected to
A.C. mains

\upp]v
200-250  v. 60 s,
suUS \Iill FOR. \I
B. 1Y REC
VIERRS normally using 2 \' accumulator,
Complete kit of parts with diagrams and
instructions. 499, or ready for use, 59'6,

MINIATURE MOTORS, 24 28 v, D.C. or
ALC. made by Hoover Ltd.. Canada. Size
only £; x liin. Spindle i4in. long, !lin.
diam. Brand New. 8 9.

IHEADPHONES. Brand new.
';i\' ance. Only 6 9 pr.

G WATT SPEECH AM-
I'LIFIP R=. For normal 200-230 v. A.C.
mains. Complete with hand "‘mike’ with
good length of lead and all valver. Ready
for use. In wood transit cas Onty 9
s, carr. 15/-,

Low re-

\NO RANT 8 WATT
sPI,.\ KERS, For use thh above, 27 Gea.

Ready for in
walnut
cabinet.
8in. 2-3 ohms, 35 9.
Very limited number.

use
venecied

LOUK (PAPER)

1,000 v.. 49;
500 v., 39:

4 mfd.
10 mtd,

2'9:
4.9:

8 mid. 50)\

AGST‘IIH CHARGERS BATTERY ( HARGER KITS | ASSEMBLED Assembled 6 v.
g“ 1a i ; Consisting of Mains Trans-| CHARGER 3
eV glamp‘s b %)lmefr FW. Bn(]'l'et dMeta} 6 v. or 12 V. or 12 v. 4 amps.
N ectifier. well ventilated stee 2 am ) )
SV or }% v. 3:;2”‘ glcase. Fuses, Fuse - holders, | pitted Amp:neter Fitted Ammeter ar.d
A‘bogr re;,t.iv lol’y:fSe Cary Grommets, panels and circuit. and sclector variable charge rate
inamg and output leads. Carr. 29 extra. plug for 6 v. oé' selector. Alsz selecs
9 T IR s . 12 v. Louvre tor plug for 6 v. or
IUM RECTIFIERS (6 v.ori2v. Tamp 229 | metal case. fin- o e ing Tou-
F.W, &l Vo & CHHlpS 25/9 | jshed attractive 3] ] @D
612 v, T\IH' 1. \\ 8 v, ori2v, 2amp 31/6 | hammer blue. vred steel cas
612 v a, 89 1]6 v.or12v. J amps 53/9 | Ready for use. stoved bluec hammer
612 v. a, t 7 H\\Y 2 finish. o
612v. 3a, 11'91 ;In:\ ““"M i “9 BATTERY CHARGER KIT X’,,‘é"o‘é‘?p‘ﬂ‘? Fused and 75/
812 v. da 149 | (ol gl s 3 9| Consisting  of F.W. Bridge leads. Double ready for use with
6,12v. 6a, 1991 o590y, 50mA. 59| Rectifier. 612 v. 5 a. Mains Fused. mains and output
612v. 10a,259| 250v. 80m 7 8| Trans., 0-9-15 v. 6 a. output dnd Only 49/9 leads. Carr. 24
612v.15a.359 250 v, 250 maA. 11.9 Ammo[er 49/9. Post 3.6, 1Cdll /9.
FU1 . EN-GOVT, s\nmllll\(; «C llﬂhl S
R.S.C. MAINS TRANSFO RMERS (Gl'.\l( : )) 21})0 mA, g(l H f)m)luhms . o %2%
. . o o e 0 mA, 5 H 50 ohms L 12
Fnterleaved and Imspregnated.  Prime- ELIVIN OR TRA PRMERS 1;0 mA. 10 H 100 ohms . 119
aries 200-230-260 v. 50 cc/s, Sercenwd. | Lyimaties 300-250 v. 50 o 5 1579 | 130 mal 610 H 150 ohms Trop. 5%
TOP SHROUDED DROP THROUGH | 555 NS08V G8 28 | 120 mAl 12 H 100 ohms ... 9
250-0-260 v. 7O mA. 63 v, 2a.5v. 2a. 16'9 P 100 mA. 5 H 100 ohms
35¢ 50 v. 80 mA, 6!\ 2a,5v. ‘73_ . 18" (ll ARG 4“ TRAN 80 maA, lUHlSOohms
250-0-250 v. 100 mA, 6.3 v. 43 P (3\]1 with 200-230-250 “imaries LALT. S

-,
‘02 mfd, 5.000 v.
500 v. Bakelite Tubuia

SKYFOUR T.R.F. R
gn of a 3-valve Long and \Tedium

e 230-250 v. A.C. Mains rcceiver with
selenium  rectifier, It consists of =
variable Mu high-gain H.F. stage {ollowcd
by a low distortion anode bend detector.
Power pentode outgut is used. Valie
line-up being 6K7. SP81.6V6G.
and quality are well up to
and simplicity of construction isa spe
feature. Point-ro-point wiring diagrams,
instructions and garts listz, 1,9. This re-
ceiver can be built for a maximum ot
£4’19 6. including attractive Brown

Cream Bakelite or Walnut veneeiecd
wood cabinet 12 x 62 X 5}in.

VT, Il()UIH h \V()lh\'l)
PSTEP DOWN RAN

10-0-100-200-220-240 v. to 5-0-75
or REVERSE. 80-100 watts.

Cans. 2 9;
3 3.

belechnny

a 11
Only 11 9.

plus 29 post. 10-0-100-200-220- V. 1o
9-0-110-122-136-148 v, or REVERSE 200
watts. 359, plus 7/6 carr. Both 50 c.p.s.

-GOVT, MAINS 'l'l(A\',\'l"()R.\ll-}I!.
lmalvOllO 120-200-210-220-230-240-250 v.
50 ¢.p.s. Secs. 275-0-275 v, 100 mA, 4.3 v
7a,5v.3a, Govt. rating, 189, Follm\m"
with 230-250 v, primaries. 400-0-400
W00mMA,5v.3a.5v.2a,199: ‘VJO{)BOV
100 mA, 1268v. 1.5a.5v.2a,11:9; 126 v,

3a.5v.3a, 9/9. Postage 2 9'on any type. |

EX-GOVT, CASES. Size 14-10-84in. high.
W(‘Il ventilated, black crackle finished.
undrilled cover. IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE.
OR COVER COULD BE USED FoR
AMPLIFIER. Only 9/9. plus 2'0 postage.
Size 8} x 13} x 6} ins. with ondrilled
well ventilated cover, finizhed in stoved

grey enamel. Suitable for coarger o1
instrument case. 7/9, rlus 29 post.
EN-GOVT. VALVES (NEMW) -
1T4 79| 6veG 79 EB9L 29
79 1 6X4 6:9 LEF9l 89
8.9 | 6X5GT 8'9| KF36 49
89 ' 6L6G 11 9‘ EL32 39
89 807 791 BLI1 59
291 12A8 719 | KT14 89
38 Bhier 49 Lo 89
' 35Z4GT 19 |
59 MHi 49 RUE 108
89 EC(83 9/9 N
79 BCC91 4.9|SP6L 29
49 EF80 79 | 3524 89

1

TROLYTICS (curr
NOT EX-GOVT.
Fubulay Types '

nt production)

Can Types
35

. 0 v. 111

16 mfd 300 v.29

o .29

. 2 211

.3 .49

. | . 4'9

.29

A 16uF 4»() v 311
aO mld 25 v. ' 16-16uF 450 v. 4 11
S0uF 50 v 5 32-320F 350 v. 4 9
00 mid. 12 v. b/ 32-32uk 450 v. 5.9
100 mfd. 25 v, 100-100 mfid.350v.4 9
1.500 mfd. § v. $4-120 m1d.350v. 7 9

4.000 mfd. 8 v. 3'9 : 100-200 mid.

6,000 mfd. 6 v. 3.9 | 275 v, ..69

Aany others in stock.

WWW americanradiohistorv.com


www.americanradiohistory.com

February, 1958

PRACTICAL WIRELESS

827

R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

figh-Fidelity Push-Pull Amplifier with

* Bult-in Tone Control. Pre-amp
stages, High sensitivity, Includes o
valves (807 outputs). High Quality

sectionally wound output tranqorme
specially  designed for
operation, and reliable small condens
of current, manufacture. 4
CONTROLS FOR BASS AND TREBLE
* Lift " and ©* Cut.'"" Frequency response

| 3db.. 30-30,000 c’cs. Six negative feed-
back loups. Hum level 71 db. down,
ONLY 70 millivolts INPUT requaired

tor FULL OUTPUT. Suitable for use
with all makes and types of pick-ups
and practically all microphones. Com-
rarable with the very best designs.

For STANDARD or E] ]5 u
A

l'LA\l (-

MENTS such as STRING
GUITARS, ete. OUTPUT SOC
wnh plug provides 300 v. 20 mA. and 8.3
1.5 a. For supply of 2 RADIO FEED I

UNIT. Size approx. 12-9-7in. For A.C.
mams 200-230-250 v. 50 ¢’cs. Outputs for 3
and 15 ohm speakers. Kit is complete to
last nut. Chassis is fully punched. Full
instructions and point-to-point wiring
diagrams supplied. Unapproachablo value

at £7 15/- or factory built 45'- extra.
Cm-rmge 10/-.
It reguired louvred metal cover with 2

LON
Rl'( OR
l\ll'\l( \l, II\STR['

carrying handlz‘> can be supplied for
18'9. Additional input socket with asso-
ciate Vol. control so that two different
inputs such as Gram and ' Mike' or
Tave and Radio can be mixed. can be
provided for 13 - extra.
1;10||Lh<

1
DEPrPOSUY
mentc 23 8.
HIGH-¢11
and .\i’l-:.\k

on assembled two input model :

25 6 and nine monthly pay-

MICROPIION
Keen ca

prices or Credit terms if supplied with

amplifier.

Guaranteed 12

COLLARO RC54 3-8 A Al"l‘()-
CHANGERS  with Studio  Pick-u
Brand new. For 110 v. 50 C.n.s. A.
mains. Price with 110 v. m 200—'750V Auto
Trans. only 7 Gns. Carr. 5

COLLARO RC/457 4-Nl‘l AUTO-
CHANGERS with high fidelity Studlo
‘Pick-up.  Latest model. Brand new.
Cartoned. For 200-250 v. 50 ¢.p.s. A.C.
mains. _Our price £8/19/6. Carr. 56.
Credit Terms. Deposit 3 ®mnx. and 6
monthly payments of 21/6. _
((PI LARO4SPEED SINGLE PLAYLER

Wit h\‘eparateplck —up. as fitted RC457. For
200 250 v. A.C. main .12.6. Post3 8.
1.G3 MINIATURE 2-3 WA (-l!\’\l

A\II'I IFFIER. For use with above orany
other single or auto-change units. Out-
put for 2-3 ohm speaker. For 200-250 v.
50 ¢.n.5. A.C. mains. Overall size 6§ x 41 x
2iin. Controls: Vol. and Tone with switch,

Guaranteed 12 months. Only 55 9.
PORTABLLE CABINETS. Exceptionally
attractive appearance. ‘Takes above

amplifier and 3 or 4 speed auto-changer
or single player. 69/6. Carr. 4.6.
SUPERIETFEEDER TUNIT.Designofa
high quality Radio Tuner Unit (specially
suitable for use with any of our Ampli-
ilers). Delayed A.V.C. employed. The
W.Ch. Sw. incorporates Gram position.
Controls are Tuning. W.Ch. and Vol. Only
250 v, 15 mA, H.T. and L.T. of 6.3 v. 1 amp.
required from amplifier. Size of unit ap-
prox. 9-6-7in. high. Simple alignment pro-
cedure. Point-to-point wiring diagrams,
instruction and priced parts list with
illustration, /6.  Total building cost,
£4/15/-, For descriptive leaflet sond 5.A K.

LINEAR 145 MINIATURE 45 WATT
QUALITY AMPLIFIXR. Suitable for
use with Collaro, B.8.R. or any other
record-playing unit, and most micro-
phones. Negative feed-back 12 db.
Separate Bass and Treble Controls. For
A.C. mains input of 200- v. b0 c'es.
Output for 2/3 ohm speaker. Three minia-
ture Mullard valves used. Size of unit
only 6-5-53in. high. Output for 2-3 ohm
speaker. Guaranteed for 12 months. Only
£5/19 8. Send S.A.E. forillustratud leafiet.
Credit Terms. Deposit 22/6 and 5 monthly
payments of 22/6.

AR DIATONIC ' 10-14 WA

i FIDELITY PUSH-PULL,
ULTRA 1. INI‘ AR AMPL "" R. For
20K} 230-250 v c/es. A.C. Valve
line-up ECCBI ECC83. EL84 EL84 EZ31
miniature Mullard. The unit hasself-con-
tained Pre-amplifier Tone Control stages
and separate Bass and Treble Controls.
Independent ' Mike’ and Gram input
sockets are provided. Size is only 9-7-6in.
Qutput Matehings for 3 and 15 ohm
speakers.  Only 12 GNS. @ or Deposit
26/9 plus 10/- carr. and 9 monthy pay-
ments of 26/9. Send S.A.E. for leafler.

RADIO SUPPLY CO.

R.S.C. 4-5 WATT A5

HIGH-GAIN AMPLIFIER

A highiy-~en- L
sitive 4-valve f B
quality  anp-
lificer tor
the home,
small  cheh,
cte. Onky 50
millivolts
put is 1

quired for
full oulput
so_ that it is
sititable  for

use with thelatest high-idelity pick-np
heads, ddition to ulllolhq-r types of

¥y all *mikes ',
¢ Contre
ull long-pl
Hum level is
down.

nd prac ll(a

1. These give
cgualisation,

n-(onl

negligible being 71 db,

of negative feedback i
A

||)l\ of 1 Radio
ye Deck pre-ampli-
mains input of 200-230-
Outbhut l‘nr 2-3 olims
is al Kit

cludes
plate)

wiring
E ions., EXxeep
ouly. £4/15 .. or a3 Ionl H‘ath fnr
use 25 -1-\"'.1 plus 878 earr.: or Deposit
226 and 5 monthiy payments ol 226
for assembled unit,

|| 1 HIGH
DI < AMPLIFILR,
power pack and output r
stage. For Tape Decks Use. ONLY
with High or T.ow Impe- GNS
dance. Playhack and Erase .
Heads. such as Lane.

Truvox. Aspden. Collaro, Carr. 7/6
Brennell. etc.  For A.C. Mains 230-250 v.
50 c¢'cs. near freguencey response ol
+ 3 dh.,, 50-11.000 ¢ cs. Negative feed-
back equalisation, Illustrated leaflet 6d.

AR GALAXY 4 S ) MIXER
: rO-CitANGER. Attractive two tone
finisk. A precision manufactured unit
with a motor which virtuaily eliminates
“ wow ' and rumble. The only changer
with e‘«‘luswe finger tip control. Playing
Desk size 112 x 10in. Depth below pase-
hoard 2in.  Above 5in.  Fitted pick-up
with dual sapphire tipped stylus.  For
200-250  v. 50 c.p.s A.C. mains.
A limited number of Lhe:e lmur\ units

Qu \lll\ TA I
With ** built in ™

Ready for

available at only 9 GNSK Carr. 46,
Brand New.
Terms: CWO or C.0.D. NO C.0.D. under £1.

R.S.C. 30 WATT ULTRA LINEAR
HIGH-FIDELITY AMPLIFIER A10

A highly sensitive Push-Pull high output
unit with seif-contained Pre-amp. Tone
Control Stages. Certifled performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 do. down. Frequency response + 3 db.
30-30,000 c'cs. A specially designed
sectionally wound ultra linear output
transformer 1s used with 807 output
valves, All components are chosen for
reliability. Six valves are used. EF86.
EF86. ECC83, 807, 807, GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full output
is only 12 millivolts so that AN vY KIND
¢ ll( ROPIIONE OR  PICK-UDP
"ABLE. The unit is designed for
SCIOOLS, THEATRE
" ALLS or OUTDOOR FUNC
etc. For use with Electronic
GUITAR, STRING BASS,

)
()I((n\\
etc. Fo rstandard or long-playing records,
OUTPUTSOCKET PROVIDES L.T. and

H.T. for a RADIO FEEDER UNIT,
An extra input with associated vol.
control Is provided so that two sepamte
inputs such as Gram and ‘' Mike ' can be
mixed. Amplifier operates on 200-250

50 c'cs. A.C. Mains and has outputs ror
3 and 15 ohm speakers. Complete kit of
parts with fully ONLY
punched chassis and

point-to-point  wir-

g diagrams and in- - o
structions. If re-

quired cover as for arr. 10/-

A8 can be supplied for 18/9 The ampli-
fier can be supplied. tactory built with
12 months' guarantee, for £13.13.0.
TERMS : DEPOSIT 36/- and 9 monthly
payments of 31/-.

R

A, 20 WATT RE-ENTRANT
b AKLRS, 15 ohms or 600 ohms match-
ing. For Outdoor work. Only 8 GNS.
PO SPEAKERS.  All 2-3 ohms, suait-
able far use with LG3. 145, A5, or A7
amplifiers, 5in. Goodmans, 17/9. 7 x 4in.
Elliptical Elac.. 9. 6iin. Goodmans,
17 9. 8 in. Rola. 19/9. 10in. Goodmans.
27 9. 19 x 6in. Elliptical Goodmans. 27'9.
12in. Plessey, 29 11 10in. W.B. * Sten-
torian ' SorlsohmﬁvpeﬂFlnm10\mtr~
hi-fidelity tvpe. Recommended for usc
with our A8 Amplifier. £4/10/9. 12in.
Plessey 3 ohms 10 watts. (12,000 ‘lines),

LY DU, AL CONC IC 12in.
15 ohim HIGI FIDELITY sl’l AKER
with built-in tweeter (completely separate
elliptical speaker with choke, conden-
sors, ete.), providing extraordinarily
realistic reproduction when used with
our A8 or similar amplifier. Rated 10
watts. Price complete. only £5'17/6.
M., SPEAKERS 2-3 ohms, 8in. R.A.
Field, 600 ohms 11/9.

R.S.C. 3-4 WATT A
HIGH-GAIN AMPLIFIER
For 230-250 v. 50 c/es.  Mains input.
Appearance and Specification, with
exception of output wattage, as AS.
Complete Kit with diagrams, £3 15 -.

Assembled 22'6 extra, Care. 3/6.

e e £ 8 N =

AM/FM RADIOGRAM CHASSIS
111G Ql \lll\ 6-8 WATT PUSH-
ULL OUTPUT
For 200- 200 v. Mains. Long wave. Medlum
F.M. and Gram. Complete with 8 B.V. A

valves. Guaranteed 12 months. On
22 NS, Or Deposit £2/12/- and 9
monthy payments of £2/12'-,

Post 1/9 extra under £2; 2/9 extra under £5.

I goods supplied subject to terms and guarantee as detailed in current catalogue,

Open 9 to 5.30; Sats. unotil 1 p.m.

Catalogue 8d.

Trade list 5d. S.A.E. with all enquiries.

(LEEDS) LTD.

(Dept. W) 32, THE CALLS, LEEDS, 2
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TOP QUALITY
FULLY GUARANTEED VALVES

ALL GOODS LISTED ARE ACTUALLY IN STOCK

EXPRESS SERVICE ! !!
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER

FOR ONLY 6d. EXTRA PER ORDER WE WILL
INSURE YOUR VALVES AGAINST DAMAGE IN

BY LETTER, PHONE OR WIRE, DESPATCHED
THE SAME AFTERNOON. ALL ORDERS RECEIVED R T A S EDREARCELS AT
BY FIRST POST DESPATCHED SAME DAY CUSTOMER'S RISK.

0z4 6/- 6AM6  9/- 6K7GT  6/-110LD3  8/6/30LI  12/6' CK506 6/6] EC70  12/6:EY5I \PCC84  8/-'UAF42 10/6
1A3 3/-'6AQ5 7/6,6K8G  8/-'10PI3 17/6130P4  15/-|CK523 6/6| ECC31 15/-!(Large) 12/6'PCC85 12/6{UB4l 1217
1A5 6/-'6AT6  B8/6/6K8GT/G 11E3  15/-130PI2 13/6/Cve3 10/6| ECC32 10/6:EZ35  6/6 PCFB0 14/-)UBC4l 86
IA7  15/-|6AUS [0/6 11/- 1246 6/6131 7/6|Cve5 12/6| ECC33 8/6/EZ40  8/- PCFB2 12/6|UBFB0  9/6
ID6  10/6|6B4G  6/6,6L6G  9/6|12AH7  8/-133A/158M | CV271 10/6| ECC35 8/6{EZ41  10/6 PCL82 12/6|UBF89 10/6
IH5 1/-|6B7 10/6/6L7M  8/-[12AH8 10/6] - 30/-| Cv428 30/-| ECCBI 8/6(EZ80  9/6{PCL83 14/-|UCCB5 10/6
L4 6/6/6B8G  4/6.6L18  13/-112AT6 10/6{35/51  12/6/ D} 3/-| ECC82 7/6(EZ81  10/- PEN4ODD |UCH42 Il0/-
ILD5  5/-|6B8M  5/- 6N7 8/-112AT7 8/6,35A5  1}/-1D42  10/6| ECC83 9/-|GZ30 10/6] 25/-,UCHSI 11/6
ILN5  5/-|6BA6 7/6isQ7G 8/6:12AU7  7/6[35L6GT 10/- D63 5/-| ECC84 10/-1GZ32 §2/6 PEN45 19/6{UCL82 13/6
IN5  H1/-|6BE6  7/616Q7GT 9/-[I12AX7  9/-135W4  8/6/ D77 6/6| ECC85 9/6]/GZ34 14/- PEN46  7/6|UF4I 9/-
IR5 8/6|6Bj6 8/-6R7G  8/6{12BA6  9/-|35Z3  10/6 | DAC32 M1/-' ECC9I 5/6/H30 5/-| PL82 9/6{UF80 106
155 8/-16BR7  11/6|6SA7GT 8/6/12BE6 10/-135Z4GT 8/-!DAF9)  8/-| ECFBO 13/6 H63  12/6/PL83  11/6jUF85 10/6
1T4 7/-|6BW6  8]6|6SG7GT 7/6|12E)  30/-|35Z5GT 9/-| DAF96 10/-| ECF82 13/6| HABCBO ~ .PM2B  12/6 UF89 106
1U5 7/-|6BW7 14/-|6SH7  6/- 12/5GT 4/6|4IMTL 8/- DF33  11/-| ECH35 9/6 13/6 PMI2  4)-lUL4l  lof6
2A3  12/6|6BX6  14/-165]7 8/-12j7GT 10/6/50C5  12/6]| DF9I 7/-| ECH42 10/-|HK90 10/-'PMI2M 6/6{UL46 15/
2A7  10/6)6C4 7/-|6SK7GT 6/-|12K7GT 7/6(50L6GT 9/6|DF96  10/-| ECH8I 8/-|HL23  10/6/PYBO  9/- ULB4 11/6
2026 4/-16C5 6/6,6SL7GT 8/ I2K8GT 61BT  15/- DH63  8/6| ECLEO I4/-|HL4l _ 12/6|PY8) 9/-lUY4l 86
2DI3C  7/6|6C6 6/6,6SN7GT 7/6 14/-161SPT I15/-|DH76  7/6} ECL82 14/-/HLI33DD 'PY82 9/-1UY8S  10/6
2X2 4/6|6C8 126 6557 7/6(12Q7GT 7/6172 4/6| DH77  8/6| EF36 é/- 12/6 ' PY83  9/6,VI507 5/
3A4 7/-|6C9  12/6|6U4GT 14/-[12SA7  8/6/77 8/-|DK32 15/-| EF37A  9/-|HVR2 20/- QP21  7/-{VLS492A £3
3A5  12/66C10  §2/6|6USG  7/6[125C7  7/6|78 8/6/DK91  8/6| EF39 6/-IHVR2A 6/- QP25  15/-VMP4G 15/-
387 8/6|6CH6  7/6|6U7 8/6/125G7  7/6|80 9/-|DK92 12/6| EF40  15/-|KL35  8/6|QSI50/15 |VP2(7) 12/6
3D6 5/-|6D6 6/6'6V6G  7/-[125H7  5/6/83V_ 12/6|DK96  10/-| EF4l 9/6|KT2 5/-| 10/6|VP4(7) 15/
3Q4 9/-|6E5 12/6|6V6GT 7/6|125)7  8/-185A2  15/-/pL2  15/-| EF42  12/6/KT33C 10/~ QVO4/7 VPI3C 7/
IQSGT  9/6(6FI 15/~16X4 7/-|125K7  6/-/150B2 15/-|DL33  9/6| EF50(A) 7/-|KT44  7/-| 15/- VP4l 276
354 8/-|6F6G  7/-|6X5GT 6/6/125Q7  8/6|807 7/6|DL92  8/-|EF50(E) 5/-'KT63  7/- RI2 12/6 VR 150/309;-
3v4 9/-|6F6GT  8/-1624/84 12/6|125R7  B8/6]866A  13/6 DL94  9/-| EF54 5/-'KTW6I 6/6'SD6  12/T|VT61A 5/
504 8/6 |6F8 12/6(6Z5  12/6|12Y4  10/6|956 3/-|DL96  10/-| EF73  10/6|KTW62 s/.;sp4(7) 15/-lvTs01 55
5v4  12/6|6F12 9/-'6/30L2 12/6[14R7 1076|1203 7/-|DLSI0 10/6| EFBO  14/-|KTW63 8/-SP4i 3/6|w7e6 76
5X4 10/-16FI13  13/-]7A7  12/6{1457  14/-14033L 12/6| DM70  8/6| EF85 7/6|KTZ41  6/6,5P42  12/6X6) 1216
5Y3G  8/-|6F16 9/61787 8/-|19AQ5 11/-15763  12/6|EA50  2/-|EFB6  14/6|KTZ63 10/6iSP6) 3/6|x65 1216
5Y3GT 8/6|6FI7  12/6|7C5 8/-{19H1  10/-17193 5/-lEA76  9/6{EF89  10/-|L63 6j- TP22  15/-IX66  12/6
5Y4 10/-[6F32  10/6/7C6 8/-120D1  16/-|7475 7/6 EABCBO 8/-| EF91 9/-|LNI52 14/-|Ul6 12/-1X79  12/6
573 12/6]6F33 7/6,7H7 8/-120L1  13/6]9002 5/6 EAC9) 7/6| EF92 6/6 MH4 7/-|U18/20 12/6|XD(1.5) 6,6
574G 10/6{6G6 6)6,7Q7 9/-125L6GT 10/-{9003 5/6| EAF42 10/6] EL32 5/6|MHL4  7/6|U22 8/-|XFWI0 66
5Z4GT 12/6|6H6GT|G (757 9/6{25Y5  10/6/9006 6/-|€B34  2/6| EL4l  11j-|MHLD6 12/6/U25  13/6(XFYI2 6/6
6A8 19/- 3/-17V7 8/6i25Y5G  9/61 AC6PEN 7/6 | EB4I 8/6| €42 11]-ML4  12/6)U31 9/6|XH(15) 6'6
6AB7  8/-|6H6M  3/67Y4 8/-12524G  9/6! AC/HL/ EB9I 6,6 grgy  15/- ML6 6/6 US0 8/-1XSG(1.5) 6/6
6ABS  14/-|6J5G 5/-18D2 3/6/25Z5 10/6 DDD I5/-/EBC33  7/6| grgq  10/6{MUI4  10/-)US2 8/6ive3 716
6AC7  6/6|6/5GTG 5/6 8D3 9/-12526G  9/6| AC/P4  B/-\ggc4l 10/-| Epoy 5. 1QAIC 12/6]U76 8/-1z63 106
6AG5  6/6|6)5GTM 6/-'9D2  4/-|28D7  T/-1AP4  T/6\ppran  giglpyga, g1 QA70 5. U8 U-1z66 20/
6AGT 1261616 5/6/10C1  15/-30 7/6|ATP4 4l ool o M34 /- OA71  §/-'U251  15/- !
6AJ8 8/-|6j7G 6/-110F1  15/-]30CI  14/- AZ31 12/6 /6/EMBO  10/6,0C72 30/- U404 10/6(277 9/
6AK5  5/-167GT 0f6110F9  11/6130F5  14/-/BLé3  7/6/EC52  5/6/EYS5I P61 3/6 UABC80 Z719  14/-
6AL5  6/6|6K7G  5/- I0FI8 12/6/30FL1 12/6|CK505 6/6/EC54 6/~ (Small) 12/6,PABCEO 15/ 10/6'2729 14/6

TERMS OF BUSINESS :—CASH WITH ORDER OR
C.0.D. ONLY. ORDERS VALUE £3 OR MORE SENT
POST/PACKING FREE. ORDERS BELOW £3 PLEASE
ADD 6d. PER VALVE. C.0.D. ORDERS:—MINIMUM
FEE, INCLUDING POST AND PACKING, 3/-. WE
ARE OPEN FOR PERSONAL SHOPPERS. MON-
FRI. 8.30-5.30. SATS. 8.3¢-1 p.m.

ALL VALVES NEW, BOXED, TAX PAID, AND
SUBJECT TO MAKERS' GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR RE-
JECTS. GOODS ARE ONLY SOLD SUBJECT TO
OUR TERMS OF BUSINESS, OBTAINABLE FREE
ON REQUEST. CATALOGUE OF OVER 1,000
DIFFERENT VALVES 3d.

When comparing our prices, remember just what we offer. Bentley valves are not only
“ GUARANTEED NEW AND BOXED,” and ‘* GUARANTEED TESTED AT TIME OF
DESPATCH,” Bentley valves are NEW, BOXED, AND SUBJECT TO THE MAKERS’
STANDARD GUARANTEE AS WELL. Only our enormous turnover enables us to select
the products of the world's finest manufacturers at lowest prices and pass the benefits

on to YOU.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS

18 CHALCOT ROAD, LONDON, N.W.]
PRImrose 9090

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED.

31d. STAMP, PLEASE.
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YOU can build any of these at Low Cost!

A MINI TRANSISTOR RADIO l§TRANSISTOR POCKET RADIO

AN IDEAL PRESENT The ideal low cost transistor

. R — pocket radio for the beginner,

A two-stage highly sensitive circuit The Two-Stage circuit utilises the
uses a new super hugh_galn transistor e R.CS VARILOOPSTICK
coil and mini tuning Torl il transistor coil. A specially designed

‘°"de"?er' Gives re- ng costs miniature 0005 tuning condenser

markable Perf°'"m3",‘e' 37,6 permits the receiver to be in a

chh' step-by-ste_p in- case which fits in the paim of your

structions,  Beginners hand.  Works for months off

cant go wrong Plastic  enee small battery costing

Gert your order ir while mini  cur: 7d, Can be built in 30,-
1deal for : prices are low. Send 2/- fkc: PLP““ 30 minutes. PRICE

All components are sold separately,

Late night listening, for wiring diagram and 4.
4 3 Allpartsold 411 construction data, including plan to parts for 2/-.

@ Children’s nursery, etc. component price list. separutely.

THE SET FOR PERSONAL LISTENING

This little set was designed to give you a real personal
portable radio that you can listen to anywhere with-
out disturbing others Use it on camping trips, in
bed, in your office, Supplied with
detachable rod aerial, it covers all the

EXPLORE THE WORLD
ON SHORT WAVES!

Can be built for
from our list of 30,-
components
which can all be purchased

separately, covers (0-100 ) ?
metres and is capable of medium  waves  200-5S00

receiving speech and music metres.  Average building 30,_
from all over the world. Price includes the famous 954 acorn time one hour, PRICE
1 valve and one coil covering 40-100 mecres. S q a . .

. ane o b end 2/-for specification,
Provision is made to increase to two or three valves and all / AT, [XILE (D (iR
components are colour coded. Send 2/- for point to point
wiring diagram, layout and price list,

Post and packing : Under 10/- add 9d. : under 40/- add /6 : over POST FREE. _/&\

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)

circuit and parts price list.

NOW-—the easy way to buy your Test Set

conualed
PORTABLE TEST SETS It

per volt.

Series 90 & 100

New easy terms for purchase of the superb M.LP. Test Sets are offered by
the makers. These terms are as follows :—
Series 90 Miniature Test Set
Cash price £9.15.0 or deposit 35/- and six monthly instalments ol 28/19.
Series 100 Portable Test Set
Cash pricc £12.7.6 or deposit 47/6 and six monthly instalments of 36/-.

Other credit terms from the following supplicrs = —
HOME RADIO (MITCHAM) LTD., 187 London Road, Mitcham, Surtey.
FRITH RADIOCRAFT LIMITED, 69-71 Church Gate, Leicester.
SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION series 100

T e s e e e et st et et e i e e e et e e e e e e e e — 2 ranges

To : MEASURING INSTRUMENTS (PULLIN) LTD., ac. / de
Electrin Works, Winchester Street, Acton, W.3. 160 micro-
Please send illustrated leaflet of the M.I.P. Series 90/100* amps —
Test Set, together with details of the new easy payment scheme. " 'gooo"‘a"g
* Delete whichever Series number not required. dEs
volt.

[}
a
a
u
n
!
; NAME
i
!
]

P.W.
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Yo J"  fidelity  TAPE RECORDER
€

IT HAS EVERYTHING—EXCEPT A HIGH PRICE|
PRICE Including CRYS-

TESTED AND APPROVED AT THE TRUVOX LABORATORIES
TAL MIKE dndl'ZOOtL reelof 2

T INCORPORATES : The NEW TRUVOX Mk. 1V TAPE DECK Logethel‘l
with the  fidelity "’ MODEL HF/TR2 TTAPE AMPLIFIER (both Hlustrated on
this page), and o Rola 10in. x 6in. .M. SPEAKER.
I'LASTIC TAPE
£49.10.0.
( OR £3 EXTRA WITH

REV. COUNTER.
CRLEDE

(Plus £1,10 - carriaze and insurance, of which  HIRE I
£1 ix retunded on return of Packing case.) of £2/5 11.

I ___¥lisvelunded on velirn of Packins éuse) of225 1L

e - The NEW TRUVOX Mle TAPE DEGK

is now

february, 1958

@ BEFORE CHOOSING YOUR TAPE RECORDER YOU)»
SHUULD HEAR THIS MODEL—TRULY ** Hi-Fi ” RECORDINGS
§ ARE OBTAINABLE and 1t is comparable to much higher
4 priced Recorder

g Alternatively send S.AE. for ILLL'MR-!TED LEAFLET. I
s

e e e e A e e

SALLE:

R | DepnaiL £12/8/-and 9 m'thly paymentsof £4/10:8.

Depualt, £24/15/- and 12 monthly payments '

| NEWS!

Qur ‘' Fidelity Junior” Tape Recorder . =
available. It 1% similar in appearance to the :;Q'lﬁ:‘ I“H\Ei‘ll“' T DLECKS
| model lll\l:tldfcd above and incorporates the TRUVOX MK 1II Deck B .
and the correctly matched HF TRIA Tape Amplifier. ! PRICL (Plus 10 -
Price i= only 39 gns, complete with ACOS crystal mike , carr. and
and 12001t. ot Plastic Tape 39 Gns. i £27 O 6 .0. ins.)
' = = = === - | CREDIT TERMS : Deposit

- 5;6'17 -and $ monthly payments

Thei‘ﬁdeiity” TAPE AMPLIFIER
Model HF/TR2 WITH POWER

1 £2/10/-.
ll P, TER MS: Deposit £13 13 -
and 12 monthly payments of
£1/5/4,
WE ALSO BAVE A FEW DECKS
WITH REV. COUNTERS. Price£30 9 -

Send S.A.E. for detuils.

A TAPE PRE- AMPI.IFIER
and ERASE UHIT

erice £16.0.0.
«Carr. and ins.
(']

SUPPLY UNIT
= wm;,é} E

AR t
be  eupplied

1P, TERMS % corteetly e .
Deposit £8 and 8 FEidoperate with 3 MODLEL
months of £1. 2 (¢ Collaro und Tiuves Rl.—A com-
T Derk pletely assembled
CREDIT TERMS iy Ry Pre-amplifier with
Deposit €4 and - own Power supply. Can be supplied correttiy matched for
munthy paymema ol #£1:94. When ovdering,  phes adiise make use with Truvox or Coliaro Decks and incorporates Record-
dech in use. Send S AL for full details. g Level Iﬂ(il}(;dLL)I‘ and Monitoring facilities, Please
send S.A K. with any enqmry (Plus 5/- carr.

uri pricE £11.10.0. and ins.)

\\o can ~upply A CONPLLY
AMPLIFIER for £12 (plus 5,
Practical Diageais, cle,, ar e 2 6.
WE MAKE SPLCIAL PRICEb ’1() PUl{CllAbLRS OF TAPE E
MENT .0, buvela of Deck and Amplitier together, eie., cte).

VOUR EXQUIRY TO US . .. HLP and CREDIT SAL RS ARE
AVAILABLE. |

SPECIAL PRICE RLDUCT{)OFN \B'EIEN PURCHABSED WITH
Iy o C

WE HAVE THE FULL RANGE OF DULCI

CHASSIS IN STOCK
rif MODELIL4. isillus-
trated but all Chassis and
Tuners are similar—send
~.A.E.forleaflets. ILI>. and
CREDIT SALE TERMS are
wvailable. Send 8.A.E. for

MODERNIZE YOUR OLD RADIOGRAM

details.
The NEW ARMSTRONG P, IL{h\I)l()(.RA\EIh(lIA\\ls
i ‘hese  two assis  are
£B. 409 A.M./F.M. Radiogram teally well designed and

reproduce most “excellent
quality on both Radio and
giram.

Chassis
* A chassis tor those who want

the highest quality,’”” @ A 8-
valve line up cmploying the MODEL IL3. A3 Waveband AM/FM cHassis  £20.17.0,
latest  MULLARD  preferred- . A4 Waveband AM/FM CHASSIS £24.6. 6
type valves, @ Pm\ldosrmn- MOD i1, A 4 Waveband  AM/EM

1. TUNER wnh sell-contaed POWER sUPPLY £20.17.0,

plete (overage of the V.t
FAL Transmiszions plus

AT EAHRTIE PO
shor , Medium and Lons Waye- TIE VERY I

) MODELS OF

RECORD PLAYERS

Fands, @ Max Push Pull Gur- at Greauy Reduced Prices
rut with Negative Fecdback !\nr 6 4 e R o S
watls pealy Cutput. @ Quick Action” 1% o Rl 1

Koy’ Sclectors and separate Bass and T lL‘blE A U\’T\R;\'IE LEAFLED

Cunuol\ @ Hus ** Magic Bye " Tuning lndica-

5 £8.1.6.

r. @ Dimensions l.)m A 94 a gin. high, Dial =1ze 11n. x S4mn. o 0 D
Fhics ERMS W e
£29.8.0. BRI a0 monthly paynients of £2.14.0. RNt

H.P. £14. 14 0 and 121inonthly payments of £1.7.3.

Plus 6/~ carr. & o)
FOR ILLUSTRATED LEAFLET.

SEND S.AL.

A “MIXER’ Auto-
changer complete
with ligh Fide-
livy Cx yatal
“Turn-over
head.

o Inc oluodee\ the Manua! Contyol

STERN RADIO

- % LIMITED
£10.0.0.

[«

STERN'S “‘F.M.” TUNING UNIT

AS va]\c Tuner incorporating the latest
ulle Permeability  ‘lunimg Heary
€ Eye " Tuning Indicator.

£14.10.0.

R L ron
(Plua ki b Ldl‘lldg(, and iprurance.)
TERMS : (a) Hire Purchice : Deposil Z
£€7.5.0 and 9 monthly payments of 184.
¢h) Credit : Deposit £3.12.6 and 9 munthly

payments of £1.6.7.

LHOME CONSTRUCTORN--You can build this un.L ior
Full Assembly Instructions are available for 16
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COMPLETE KITS of PARTS for the “ Hi-Fi” ENTHUSIAST

STERN’S * fidelity ” PRE-AMPLI-
FIER TONE CONTROL UNIT
“A design for the Music Lover"

STERN’S
UNIT

Designed
in partic-
ular  for
e with
the MUE-
LARD 5-
1) Main
Amplifier . )
Ideally suited for rimple domestic instal-
lation as an alternative to the more elabor-
ate Pre-amplifier (shown and described
opposite). Tone Control ‘facilities are
really excellent and in conjunction with
the " 5-10 ** Main Amplifier reproduction is
of very high quality. Perfectly suitable for
use with all the popular Record Players
(B.S.R.. Collaro, Garrard) and the modern
Radio Tuncr Units. Front Panel contains :
(a) Coloured Indicator, (b) Separate BASS
and TREBLE CONTROLS, (c) 3 position
Selector Switch, (d) Volume control. Inputs
on back for Radio and Gram. and Gram
eq albm" is incorporated.
¥ ULL TA js contained in the 5-10 MAIN
AMPLIF‘IER MANUAL at 1/6.

REMOTE CONTROL | The MULLARD

1] 5_10 ”
pril,

MAIN
AMPLIFIER

The most
st popular and suc-
cessful Amplifier yet d(\signed and certainly
needs no recommendation from us., Our kit
is complete to MULLARDS specification
including the latest PARMEKO ULTRA
LINEAR OUTPUT TRANSFORMER and
the recommended Mullard Valve line-up,
PRICE OF COMPLETE KIT OF £9 10 o
PARTS (Plus 5 - carr. & Ins.) i
%rssﬁll&%rﬂ%%vehé we suxzply — FULLY
and TESTED lor
(P]us 5/- carr, & ins.) £11 10.0
containing

BRITAIN’S FINEST “ Hi-Fi”
AMPLIFIER

THE GENUINE WILLIAMSON

STILLSETS THE STANDARD FOR ALL
AMPLIFIERS

Many versions of the Williamson have been
oftered tc the public at vanous low prices,
but the ~ only Williamson ' 1s the Ampli-
fier built to the designer’s specification
anid employing only the very hizh erade
Components, ie. PARTRIDGE TRANS-
FORMERS. CHOKES, etc., that he specifies.
It is only in doing this that the excep-
tionally high standard that has made this

Amplifier so famous, partlcu]arlv in
Awmerica, is obtained . WE HAV DONE
THES | 1., . and we offer these KITS O

P'ARTS including Partridge and other m?h
srade Components as totlows :

tay To build the MAIN AMPLIFIER ONLY

-Hlustrated above), £14.10.°

L})IZI %n %‘ﬂ}ﬁythe( TW %\] POEWE.‘{ SUPPLY
suficien

shace  to 1llustrl§te]: lr?klus) £13 ’oo
COMPLETE KIT t

E.Cu)lld gobh ahove, ° £27 o o

We wx]l also supply both COMPLETELY
ASSEMBLED and will be pleased to quote.
Credit and rms are available The
complete SPECIFICATIO and general
ASSEMBLY INSTRUCTIONS are available

tor 3 8,

Our ™ fidelity ” PREAMPLIFIER illus-
trated and described above (or alterna-
tively the R.C.A. Pre-amplifier at £16.5.0)
.srecommended foruse with the Williamson.
[TTT]

Y

CALLERS ONLY

We have in stock various desizns for
HOME CONSTRUCTORS including F.M.
Tuners, A.M./F.M. Tuners, Midget Bat-
tery Portable. Mains Units, etc.. ete.

{Dept. P.W,)

109 & 115 FLEET ST.,
LONDON, E.CA4.

Telephone: FLEet 5812/3/4.

SSEMBLY MANUAL

I‘ULL SPECIFICATION is avaxlable for 1/6.

We also offer the “5-10" i corporating

}lll(‘\l \]ﬂ'l‘h'l l':\l{lll{lll)\( ULTRA
AR OUTPUT TR 8-

Fl)l('\‘lr ‘R for an ex ‘ £1 6 o

(a) The COMPI
and the IREMOT
(b) The COMPLETE K
* Fidelity "' PR
E NATIVELY WE WILL
s folows—

(a)
CE

SALE,

CONTROL UNIT
CREDIT sALL

4.15.0 Depo

SUPPLY A

e MULLARD 5-10 and the REMOTE CONTROIL. UNIT for

YT TERMS, £3.10.0 Deposit and 9 monthly p.nm(*nh of £1.5.8.

TIKRMS, £7 Deposit and 9 monthly payments of 179,

(b) The MULLARD 5-10 and the * Fidelity
f

and 9 monthiy
TERMS, £9.9.0 l’l‘l)(l\lt an(l 12 monthly payments of 17/6,
WHLN ORDERING PLEASE INCLUDE 7/6 to cover cost nr Carriage and Insurance,

This unit can be used with any Main Ampli-
tier. Briefly it has inputs for all tvpes of
MICROPHONES HIGH and LOW AIN
PICK-UPS and a RADIO TUNING UNIT. ft
GRAM EQUALISING
CONTROL. (b) STEEPCUT FILTER,
{¢) Continuously variable BASS angd
TREBLE CONTROLS, a variable QUTPUT
CONTROL which enables its use with any
type of Amplitier, and Jack Sockets on
Front Panel for TAPE RECORD and TAPE
PLAYBACK.

Used with the “5-10" the reproduction is
comparable to that normally associatect only
with the very expenstve commerciallyv made
High Fidelity Ampliflers. PRICE £6 6. 0
OF COMPLETE KIT OF PARTS
W’E ALSO OFFER IT ASSEMBLED READY

USE, £8 (plus 5'- carr. & ins.).

The ASSEMBLY MANUAL cont'um
specification, and is available for 1 3

incorporates (a)

full

SPECIAL PRICE REDUCTIONS ... WE OFFER YOU ...

PRICES ARE SU ECT TO £1.6.0. EXTRA IF PARTRIDGE TRANSFORMER IS PREFCRRED.
: KIT ol PA to build both the M

ARD 510 £11.11.0
L o £15.15.0
IBLED and FULLY TESTED,
£14.0.0

£12.180

ments of £1,14.7.  ILP.

rRe-A

THE NEW MULLARD “3-3"

« ()\Il‘ ACT AM-
WIDING

PIL
VERY ItHIT QUALT l(
TION ON ll()’] 11 RADIO A GIRAM
I'rice : complete

of  barts : £7 ]0 0

6K coverage (llld insurance).
Alternatively supplied .
BLED and FULLY TF o ) I £8]96

(plus 56 coverage and insurance).
The complete specification containing
assembly diagram 1s available for 186.
Developed trom the very popular 3-valve
3-watl Amplifier designed in the Mullard
Laboratories. Our kit is complete to the
Mullard specification, in(ludimf supply of
specified components. valve: and a
PARMEKO QU TPUT ll(.»\\\l ORME
We also include switched inputs for 78
L.P. records, plus a radio position. Extra
power to drive a Radio 'Tuning Unit is‘also
available.

THE IDEAL AMPLIFIER FOR A SMALL
HIGH QUALITY INSTALLATION

RoDU (~

STERN'S “ HIGH QUALITY”
8-10 WATT
== AMPLIFIER

Has powet
supply for
Radic
Tuniny
Uit

BRICE
OF COMPLETE

OF PARTS (Pl .
?Urlgpf o ASSEMS:;D B
S IED .
and | READY “TORTTULE  £9.10.0

Proved one of the most ponpular madeis
vet offered to the HOME CONSTRUCTOR.
Provides cxcellent reproduction up to %
watts. emploving 6V6's in push-pull, incor-
porating negative feedback. Provides for
use of both 3 and 15 ohm speakers.

SPECIAL CASH ONLY OFFER !

very attractive
BLE  AMPLI-
A together

ooa qualiny
;\\II‘LII 1IER
and1 a maLszhed

61in, » M.
I'lu.\l\l R. ALL g

WE ALSO SUPPLY SEPARATELY—
(a) The 2-Stage (plu Rectiﬁer)

AMPLIFIER.. £4.2.6
(b) The PORT: \“L TCARRY l\(-

£3.17.8
(c) Glln 16'9

Carriage and insurance xtra.
We also have a smaller POR’ l‘/\l!l l‘ CASE
Ideat for Record Players. PRICE ONLY
£3.2.0 (plus 4/- carr. & ins.).

Wwww americanradiohistorv com

FoR Ly £6.7.6 1
(plus 716 carr. N %g iy

& ins.
The Amplifier con-
sists of a 2 Stage
design incorporating the modern B.V.A.
valves types ECC83, EL84 plus EZ80 Rectifier
and has separate BASS and TREBLE CON-
TROLS. The Portable Case will also accom-
modate almost any make of Autochanger,
and is attractively finished in Maro n and
Grey colour Rexine,
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T COMFONENTS AND . CHASSIS MANUFACTURED FOR
//// m n X I — Q i, MULLARD AMPLIF.ER?"ULAEF;ES RECORDERS AND F.M.
"/4/ ”/// S50 2 S-108 7 and *t S-10B 7 Common Chassis. Baseplate and

Scrccn. 19 6. s-10° me Panel. gold finished with control markings,

[/4\ 76, S-10° \pc L Pru-.mm Chassis and Front Panel (unprinted).
/\ \7\ 86, 5107 Type ™ B PI’\.--\I]][‘) Chassis and Front Panel (unprinted)
™~ 12 6. Gold nm:hnd Type " A" md Ii Pre- Amp Front Panel, complete
\_ with umlml nmr}\m"\ DA 26 * B, 3.6, Complete metalwork for

/ ' F.C

agm / the * 5-10 7 " Printed ( freuit, l< - 3 Valve 3 Watt Hi-Fi Amplitier
.'ﬁg;’p - Aluminium Chassis. 10 6. * 20 Wat( * * Amplifier Chassis, Base, Trans-
l'nrmu ( onvers, Ade mlm Plate and Screws, 68,6. Pre-Amplifier Chassis.
25 -0 7 Wan ALCO DO /\mpln er Chassis, 20 -
FAPL RECORDE Type ** A" Amplifier Chassis. 3L,6; Type B,
316 Tape €7 32 6, Power Pack Chassis, 11 6.
EAM, TUNER.—LF. Rejectors, Reft 510 1FF, 26, Acrial Coil, L1 1.2,
Ref. 510 AE, 4 6, Choke L3. Rel’. 510 RFC 2/-.  R.F. Coil L4 Rel
SIORF. 26, Oscillitor Cotl LS L6, Retf. 510 OSC. 4 6. 15t IFT L7 LS.
Rett S1011°TH. 7 6. 2nd iI°'T L9 L10, Ref. 5101FT2, 7,6. Ratio
Detector Transformer, LI 12 13, Ret. 510 RDT, 12 6, Aluminium Chassis, 14 6, Chissis Baseplate, 4 -,

COMPONENTS AND CHASSIS MANUFACTURED FOR “OSRAM " AMPLIFIERS AND F.M. TUNERS
912 PLUS ™ Ampliner.—Gold finished Front Panel prinied with controt markings. 7 6. Chassis, 16 6, Pre-Amp Chassis, 6'-.
1ML, TUNER. - Chassis, Baseplate. Gold-linished Front Panel. Scate. Pulicys. Drum. Drive Spindle. Pointer, Cord Spring, Cord.
Brackets, Glass Clips and Screws, 37 6. A CoilO T1,29; RI..CoilO L1, 26: Oxillator Coil O L2. 2/-,  Ist, 2nd and
Ird TFT, IFT.L 10.7, 6 6 cach.  Ratio Discriminator Trans O T2 (15) compleie with cryswals. 19,6, Variabie 2-gang Tuning
Condenser. 17.6.  Polythene Spindle Coupling, 2,6, Spin Wheel. 3 6. Ustension Spindie. 6d.

FAM.TUNER T.C.C. PRINTED CIRCUIT VERSION. —Complcte metalwork. Front Pagel.cte., 37 6. (For Coiland Componernt
details sec F.M. Tuner section.)

.M PLUS TUNER.—Chassis, Front Panel, etc., 41 6. (For Coil and Component dewifs see F.M. Tuner section.)

912 7 AMPLIFIER T.C.C. PRINTED CIRCUIT VERSION. -Complete metatwork. [5'-,

NOTE : Allchassis are manufaciured trom bright aluminiunm and contiin atl holes excepting those for transformer fixing, which
are omitted due (o the various ty pes obtainable.

We also manufacture SPECIAL CHASSIS to HOME CONSTRUCTOR rejuirements.  Send us yvour drawing and it wili be
executed under the following scale of charges.  Material is 16 s.w.g. Bright Aluminium at td. per square inch % plus 6d. per
bend % plus 3d. par round hole % plus 2 6 per shaped holc % p P - pastage ; 16 s.n.g. Atuminium Panels, 4;- sq. ft.
SEND | - IN STAAMPS FOR GENERAL CATALOGURE. Please send S AL with all enquiries.  Trading Terms for direct
Postal Orders, C.W.O. plus appropriate postal charges.

DENCO (CLACTON) LTD., 357/9 Oid Road, Clacton-on-Sea, Essex.

STOP PRESS : MAXI-Q PRE-SET FAL TUNER, completely assembled, £12; VARIABLE VERSION. £11. COMBINED
POWER PACK AND AMPLIFIER, £5.10.0. or in comprehensive Kit Form, £5.

e MAIL ORDER DEPARTMENT
RST 211 Streatbam Road, Mitcham, Sur.
ALL VALVES LISTED ARE NEW STOCK. & CASH WITH ORDER
H A N N E AND POST FREE. MITCHAM 6201
122 1% - }II,.‘(VI 29’6 BRT 10 -
- jUs 23 BRBLT 12 3
offers 8.8 78 Y4 78 Lt 156
H 8.9 128 Cy=i 8 - BLGed 76
Components for! | e ek AT
q 7 i 21 -
| 10 6 12 - W77 s'g oF
99 < WHIM 18, s -
OSRAM 912 PLUS AMPLIFIER I e g 83 o
YOS - . 710 BYNTGLT 8 6
OSRAM 912 PASSIVE UNIT | 0 e | s s | Wi 86 | sxi 35
7 PL: : ST 5
OSRAM 912 PRE-AMPLIFIER Hoge 126 | iy 238 SO
OSRAM F.M. PLUS TUNER % 88 16 128
98 118 9,6 86
MULLARD 510 AMPLIFIER il & hagins P 4 5.
MULLARD 510 A PRE-AMPLIFIER || tyre 10c - 178 R
MULLARD 510 “*B' PRE-AMPLIFIER ‘| |t 22 6 19 88 | o 2
MULLARD 3/3 AMPLIFIER iR SR ) | BT
R B2y 21 - $ - 12 6 S8
MULLARD F.M. TUNER UNIT | i bF i kY 80
4 - ' 10, - .-
“WIRELESS WORLD'* F.M. TUNER UNIT | 3 IREEET 55 4
DENCO MAXI-Q F.M. TUNER UNIT | 88 e | 8¢ 5 102
- E q ol
Manuals available : ’ 13 o n""‘ " ig - : g g 83 10 -
912 PLUS AMPLIFIER—4/- ; OSRAM F.M. PLUS TUNER— 06 || dhe w16 ol G na
2/6 ; MULLARD HIGH QUALITY AMPLIFIER MANUAL 12 8 L33 v 9.6 83
(contains F.M. details)—3/6 ; DENCO F.M. TUNER—I/6. 126 116 | i« 27.6 7.8 123
o2l 21 - HY o 6 TABESY -.Plh 12 - 2Q7 £6
Send 3d. postage, stating lists required. General Components FOHRY 126 | KBes? 10 - 10- | 6BWA 88 | 12QidiT 86
list also available. ‘ Lot 98 128 | VAFI2Z10- | 6BWT 98 | I4H7 8.
BeHSL 98 188 | 1 B4l 88 | AnXG 88
L. F. HANNEY || G iegt oy
A 2 ) -
® L] MK v 10 6 198
o or 7y 21 U 21 - 88
77, Lower Bristol Road IR AT 188
Bath & NaT o 183 | 98 10 - ,
| uotationg given Tiroany tybes pa disted, Obsolete wnd ob by pes a specabity,
— = = e e = sewed for lists,

www americanradiohistorv. com
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Let I.C.S. Train YOU!

® COURSES ON :—

RADIO and TELEVISION

SERVICING - ELECTRONICS
© EXAMINATION COURSES FOR ;—-

P.M.G.’s CERTIFICATE (Marine Radio Operators)

C. & G. RADIO AMATEURS’ EXAM.

{(Amateurs’ Transmitting Licence)
C. & G. RADIO SERVICING CERTIFICATE (RTEB)
BRITISH INSTITUTION OF RADIO ENGRS., etc.

Whether you plan to have your own business, to
become an electronics engineer or to take up a career
in industry, an I.C.S. Course will help you to success.
You [earn at home in your own time, under expert
tuition. Moderate fees include all books.

® |EARN-AS-YOU-BUILD
Practical Radio Course

A basic course in radio, electronic and electrical
theory backed by thorough practical training. You
build a T.R.F. and a 5-valve superhet radio receiver,
signal generator and multi-tester.

Other Learn-as-you-Build radio courses are available

MULTI-TESTER
(sensitivity
1,000 ohms per volt)

@ POST THIS COUPON TODAY for FREE uook on

careers in Radio, etc., and fuli details oi I.C.S. Courses.

. INTERNATIONAL CORRESPONDENCE
SCHOOLS

¥

.

1

.

H

Dept. 170H, International Buildings, Kingsway, Londoa, |
w.C.2, .
.

.

i

i

£AAAEAB 00000000000080005000HA0CAO00ENAANDEACACEAACNCAAEOC0OEAA0AAI0000 Go000000

BEe W EEEE A ma n

unie mimim mEwis.e:

O U PALION. .t tatteeiianareneneananenean e enen e aenrn e rareenaanenan 2.58

INTERNATIONAL

CORRESPONDENCE SCHOOLS
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SIGNAL GENERATOR

Coverage 120 ke's, 84 Mc's.
Metal case 10in. x 6%in. X
4iin.  Size of scale. 6iin. X
i 2 valves and rectifier.
A.C. mains 230-230 v. Internal
modulation of 400 ¢.p.s. to a
depth of 30 per cent., modu-
lated or unmodulated R.F.
outbut continuous variable
100 milli-volts. C.W. and
mod. switeh, variable A.F.
output and moving coil out-
put meter. Grey hammer
finished case and white panel.
Accuracy plus or minus 2°,.
£4/19 60r 34 - depositand3m’thiv payments 25 -. P.& P. 4 Gextra
TELEVISION (ONV

X Philips)

oF 1T

3] wi bu power pply.
200-230 v. A.C. main Crackle finish
cas2 5%in. long, 3tin. wide, 4iin. high,
incorporating gain control and band
switch. Illus, with cover removed.
Complete installation comprises " Con-
verter,” Wolsey 3-element I
side or loft aerial, 36ft. I.

25 - deposit plus P. & P. 5-. and 4 )
monthly paymeuts of £€1/5/8. Cash £5/17/- plus D.
"9()NVERTER v onlv_£319 6 plus P. & P. 26.

AC/DC MULTI-METER KIT

Comprising 2in. moving coil meter
scale calibrated in A.C. D.C. volts.
ohms and milli-amps. Voltage ranz>
AC DC0-10. 0-100 and 0-500. Milliamps
0-19. 0-103. Ohms 0-1.000 and 0-10,000.
Front panel, range switch. wire-
wound pot (for ohms zero settinag:
two toggle switches, resistors and
meter rectifier. In grev hammer

finish case. R
19/8 5 £'% 1

Point to point wiring diagram 1 -
I free with kit.

& PS5

4 VALVE ALL - DRY SUPERHET
PORTABLE KIT

incorporating Fevrite rod avcint
Medium and long waves. In grey
leatherette. Size 9in. x 7in. x fin.
Valve line-up: 1T4. IR5. 1S5,
3V4. Complete kit of parts (less

hatieries).
Plus Post &
36.

£5- ]9' Packing ¢
~ COMPLETELY BUILT PORTABLE AMPLIFIER

approx. slze 67in. x 24in., incorporating 2 valves, contact-cooled
metal rectitier, bass and treble lift controls Plus
and double wound mains transformer 230-250 v. % P. & P.3/6
537 PO, SPEAKER & 0.2, TRANSFORMER, if purchased
with the above. 18 . Plus P. & P. 16.

COLLARO 4-SPEED AUTOMATIC CHANGER

Model 456 (suitable for use with above amplifier), A.C. mains,

290-250 v.. turnover crystal head. Brand new. fully guaranteed.

£8.19.6 Plus or 25/- deposit, plus P. & P. 5 -, and
o o & P.5 - 7 monthly payments of £1-5-0.

T.R.F. KIT in
PLASTIC CABINET

3 valve plug metal
rectifier. A.C. mains
200-250 v. Medium
and Long waves. In
pastel blue or brown.
Valve line-up : 2
VR65s VT52.
Size  15iin. Jong by
9in. high by T7in. deep.
£3.19.6 ©%°
. - 7/6.
Point to point wiring diagram 1'6. Free with kit.

RADIO & T.V. COMPONENTS (Acton) LTD.

23 HIGH STREET, ACTON, LONDCN, W.3

GOODS NOT DISPATCHED OUTSIDE U.K.

Wwww americanradiohistorv com
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W Guaitar \mphl roperates direetly
tﬁ from A, nhtins—high fidelity,

ponsc  better than  40-15.000
Control panel size 8in. x 2tin.
fixed to chassis but is intended for

o

and treble vontrols sving
variation of cut and lift,
switeh, absolutely ne mains hum.
Remarlable value at £4/19 6.

Allthe pares tor making Transis-
w tised  Enlnrging  or Process
Timer, \\1|h konslumumml de-
tails £2 10

d-valve 45 watt with frequency res-

CoMmes

aily gives a vory
~lide on metal runners and are fitted with gold insert

independent mounting. Feparate bass
fullest
Scparate

finger plate:
—slze 3ft.
including

gives ample space for 8in.
space for
msumnce ;-

CABINETS FOR ALL
The CONTINA

Another additron 1o
our range of cabineis.
This i~ styled alter the

best  of  continental
1adios, Fimiahed in
highly palished dark
walnut veneer. with
panelling pleked out
mogotd. Intevear is
reneer, hoinr gl
mdahozany which « -

trasis nicely with the
dark walnut and gencr-
appearance.  The doors

pleasing

A really excellent cabinet for any home
- long, Aft. 3in. deep. 2ft. 1'i. high.
which are 10in. from floor. >Motor
X I7in., equipment aperture 17 » 0iin.
speaker. Ample storage
Price £1919 -, carriage and

e
board 12}in.

recordings.

Call to see onre range or semd st for tist,

ﬁﬁ/ﬂ

e =

Wrap our heater
pipes 1n your loft to prevent a {recze-
up. 21 vards £1 1 -. post free.

TOWARDS AUTOMATION

amamamﬁmm%ammmmmmmmmmmmmmmmmmmm&mmmmmmmm&mmmm%mai

volts 58 cvcles. The
closed by a erspex fronted lid.
arately operated relays
interlocks.
Carr, 3 6.

INSTANTUS HEATER
=

R R P A £ AP PR R B B s s O T F B R R PR e

V|

Convector heater, I kKW,

steel (galvanised).

greenhouse, workshop, aviary,

“ T MODEI., For very small
greenhouse: 32:6. Carriage 5 -.
2 K MODFEL. This has copper-

clad f-lemem; and is free standing,

EEEEEHEE%EEE
o
O

£5/17/6 or with thermostat, £6/17 6. |

m))lP around the

Rotary switch—Ministry Ref. No.
AP57579, this is a motor-driven
switch, the driving motor being a

synchronous type for working on 110
two switches
have 20 positions each and arc en-
sep-
£ providing
Sale price 276 cach.

17Zin. T.V. WHICH YOU CAN
MAKE IN ONE EVENING

Undoubtedly the most up-to-date televisor for the
home (onstructor. You can build it in an evening
and the set when finished will be equal Lo a factory-
made rquivalent.

% No technical knowledse tequired.

* All miniature valves.

Metal rectifier,

* Purret Tuner--12 channel,

% Perruxcube. EVHUT. and scan coils.

Suitable for any modern 12, 14 or 17in. tube.
Cost with 17in. Tube and Speaker £47 or £6 down
and 8 monthly payments ol £5 15 —or less Tube
and Speaker £29/10 -or £4 10 mdsruonth pay-
ments of £3/10/-. Non call add 10'- carmage
and insurance. All parts brand nm\ and guaran-
teed foy twelve months. FULL INFORMATION
AND DATA, 3 6.

TURRET TUNER

Brand new stock. not sur-
plus, with coils for Bané 1
and 1T complete with
valves PCC84 and PCF80—
LF.  Quiput 3333 Mes
with civeuit diarram. 79 G,
With knobs 3 8 extra, post
and msurance 2 6.

rating, 4ft.
long, made from heavy gauge sheet

Can bhe used for
etc.,
etc. Price £2/10/-, or with thermostat,
£4:5/- }g:;rrla"g 5~ GUARANTEED
5 Y

THIS MONTH'S SNIP
INDICATOR No. 95

..w-ﬁ

many  hun-
dreds of very valuable
spares including no
less than 12 potentio-
meters, This indicator
unit  will take tho
VCRYT or the VCRSL

4 and with relati\elv
xlmple modifications can be turned into an Oscillo-
scope. Limited quantity otfered at the exiremely
low price of 10/~ each, carriage and packing i
up to 250 miles, beyond this distance at cost.

Contains

!

Rig stocks of all types of conpo-

i nents are kept at allt depots, Some

special component  hargains sre
alsa listed below,
MORGANITE

POTENTIOMETERS

d Single and 2

sang  vpes

m’i avail-

E abile

35 Y =) stand-

iJ o B gnis riZ(;

pgs R with good

N E f’ﬁ; length spin-

36 dle, all new

and  boxed.

2 Gang var' 3 - cach—values avall-

abl SK' 5K, 100K 100K, ! meg.

s mes, Single types 1'- each,

values u\'allable: 10K, 20K, S50K.

100K, 250K, 1 meg., 2 mcg.

CERAMIC SWITCHES

By one of our best
makers, 3 pole, 3 way,
2 6 cach, also Stand-
avrd type switches
12 pote, 2 wav. 1 6

each 6 pole, 3 wav,
16 each, 3 pole, u
way, 2'8 cach, 8 gole,

273,

4 way,

Well mixed
watis,

50 assorted resistors,
and useful values, | and }
rice 5/- per 50.

50 assorted resistors,  Well mixed

and useful values. 1 watt. Price
6 6 per 50.
FINE TUNERS

Ceramic trimmers all \\n:h JAn.,
spindie of fair length. . 13, M,
P.F. at 2/3 each or 24 - pcr dOZU]
Coil Pack for superhet 465 K¢ s I.F.

Medium and 2 short waves, 9.6.

Ideal for formers

Midget coils,
4 6 per dozen.

cans, with dust cores.

TRANSISTORS

A good range of transistor
parts, miniature trans-
formers, electrolytics, etc.,
available at all hranches.

Red Spot and audio 10 -
Blue Spot 1.6 Mes 16:- k
White Spot 2.5 Me's ... 20-

VALVE HOLDERS

Amphenol type B7G-B9A and int,-

ocial,  Price 5 - doz. a3 you want
them. Nylon loaded 7 6 doz.

CONNECTI_NG WIRE

P.V.C. covered in 100{t, ¢oils—2 9 a
coil or four coils ditferent colours,
10 - post free.

2F4 74 P8 53PS PR P8 5 T P 5 3 1 P B4 34 X4 3 B4 P 4T 9 4 P S P B PR 8 4V P P IR P X4 P X e PR P PR ES P2 B P B Y PR ER ER VR VR
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BARGAINS TO CLEAR

AC. Superhet 5-Valve Chassis.
Medium and two short. unused. but
less valves and mains transformer.
Uses standard Octal range. 2786.
worth much more.)
Superhet 7

V. S5-Warveband

sis. ILF. stage. Unused. Less
valves and power pack. Slightly
soiled. Coil pack worth twice as
much, circuit diagram supplied.
£2 15/-, carriage and insurance 7'6.
ALC, 4-Valve Superhet, complete
with valves, but less scale and

pointer, unused. 39/8 plus 6 6 postage.

Note that the above three
chassis, although unused, will
need checking. On account of
low price no guarantee is given.
Nor, we regret, can technical
assistance be given.

1o omfd. 350 v, Small Tubular
Metal cased Condensers, Made by

Dubilier. 2/6 per dozen.
Germanimn Diodes, B T.H., with
wire ends. 10d. cach or 9- dozon.
Midget LFE, Coils. Dust cored. size
1§ X lin., 465 Kc s. 4/6 pair.
Standard Size LF. Coil, Dust

cored. 465 Mc/s. 4/6 pair.
L0005 twin gang tuning condensers.
4/9. post 9

Bakelite 5 Amp. Eleetrie Walt
Nwiteh, “ Hicraft,” 9d. each. or
8 - per dozen.

Series, parallel and  off-electric

wall switch made by Crabtree. Price
1/3 each, or 13/6 per dozen.

Rectifier Unit for working D.C.
Instruments, motorised equip-
ment, etc., from A.C. Mains.
Input 200-240 A.C. Output 200-240
D.C. up to .3 amps. 35 -. carriage
and insuxance /8.

Connecting Wire, P.V.C. covered
24 5.w.g, copper. 2/6 per 100 ft., or
5 coils. different colours, for 10 -.

Seanning Coils by very good maker.
New and unused. 4/ complete.
Choke, 200 mA. first class. Made
for Services. New 6/8. pos 6.

19 v. Superhet, 1! metre. Ex-Govt.
but unused. Complete with valves.
Easily converted for Band 11I. 39 6,
carriage and packing 7

Mai Ils llansrurmm 250-0-250,
60-80 v. standard mains
nput. Half shrouded. 12 8, post and

insurance 2/6.

R.I, 25 Tuning Unit. New, unused

3"(];(1 (umplene with valves. 9 6. post
Cathode-Ray Tube, VCR517. 8'6
each. carriage 2/6.

Mains Lead. Metal :meened to
stop interference, 9d. yard
Thermocouple, mounted on valve
base. Useful for cxperiments and
schools. 6/6 eac

Midget  Push- |lll|| Input  Tran--

former and push-pull output trans-
formel to match. 8- the pair.

NOTE : Orders for small ¢om-
ponents over £2 are post free,
otherwise please add suthuient.

BAND il CONVERTER

Suitable London, Midlands. North
Scotland, etc.
ing 2 valves, coils, fine tunet,
trast control, condenser> and resis
tors. (Metal case avallable a» an
exera.) Price only 19 6, plus 26 post
and insurance. Data free with parts
ot available separately 1 6.

All the parts includ-
con-

22 RANGE TEST METER
Sent for 10/-deposit and |9 payments
10/- weekly. Cash with order price

£9.15.0.

Fine instrument in buke-
lite and metal case. large
easily read scale and long
poiuter. 5,000 ohms per volt
movement, brand new
recent manufacture. Volt-
age ranges 0-1,500 volts
A.C.and D.C. in five ranges
each. D.C. current 0-15 A.
in 5 ranges. Capacity 0-1
mPFd. in two ranges. Resist-
ance 0-2 meg. in two
ranges. Inductance 0-1,000
II. Decivels --20 to - 46.
‘ Complete with test prods.

HUGE MINISTRY PURCHASE
R.1155—yours for £2 down.

Frequency 73 Ke sto 18 Mc s
—19 valves—metal case—
robust receiver—cest over

£60 to make—will give .
vears of service. very
little used. Price £10 or

5 pavments of £2.
Carr. & transit case 15 - ¢l

All major components for making a tube tester
and re-activator (deqcnbed in December
“ Practical Television '’). Available as a parcel
price £2-10-0 plus 3'6 postage & packing.

MAINS ISOLATION TRANSFORMER

Makes servicing
safe, also makes
the adjustment
for differences in
mains voltages
very simple. In-
put tapped 200-
250 v., output
tapped 200-250 v.
Continuously
rated at 500
watts, intermit-
tent rating 2,000
watts. Cable
entry by terminal blocks.
suppressing amins interference. Size approximately
14in. x Bin. x Bin., weight apmoxlmatelv 4hibs.  Price
£5'12'6. Carna"e and tnsurance 7 6 (up to 25U miles).

14in. T.V. CABINET

14in. T.V. cabinet of the
latest stvling made for one
of our most famous firms—
beautifully  veneered and
polished—limited quantity—
19 6  each, Carriage and
packing 36 extra.

two separate screens for

ENTIRELY
RE-DESIGNED
A.C./D.C.
MULTIMETER KIT

Measure- A.C. D.C. volt-
and ohms. All the essen-
tial parts including metal
case,  2in. moving  col
meter, sclected resistors.
wire for shunts. range
selector.  swirches, cali-
brated ccale and full in-
structions. price 19 6 plu-

19 post and insurance.

| Yours £1100 Down

'I‘he l'\tetL most, up to date Recond
Player made by the famous B.S.R
company. Using Hi-Fi Crystal Pick
Up and fitted with every modern
device. Definitely a record changer
which will give years ol trouble-free
music. Not surplus but the current
model. Price £310- or £110-
deposit and 8 monthly payments of
£1. carriage and insurance 3 -.

FLUORESCENT LIGHTS

These are complete Huorescont
lighting httings. Built-in ballast
and starters—stove enamelled

white and ready to work. Ideal tor

the Kkitchen. over the work-bench
and in similar locations.

Single 40. 4ft. 3in. long. uses a 40-
watt tube.

Twin 20. Uses 2 20-watt standard
tubes.

Price for either type 398, with
tubes

Car rla«'e and ins. up to 150 miles 56,
up to 250 miles 7/6.

SPEAKER BARGAI N

Hi-fidelity

12in. loudapealu r.
High Flux. Permanent magnet
tvpe with standard 3 Obhm
speech coil. Will handle up to
12 watts. Brand new by famr;u*
make Price 32 6. plu= 26 post
and insurance.

CAR STARTER CHARGER KIT

All parts to build 6- and 12-volt
charger “mm can be connected
to a  flat 7" hattery and will enable
the car to be started Instantly.
Kit comprising the following :
Mains transformer. . 228
S-amp. rectifier..... 178
Regulator Stud Switch 36
Resistance Wire.. Q-
Resistance Forme 26
Mains on‘of Switch. 2'6
0-5 amp. Maving Coil Meter 126
Conxtruction Data....... 16
or if bouzht all trwether prl(e is
52 6, blux 36 post and packing.
Waterproof  PALC,  covered
IHeating  Flement, 16 oluus

pee (oo, 1= per yapd,

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders should be addressed to E.P.E., Ltd., Dept. 7, 66, Grove Road, Eastbourne.

Personal shoppers to one of these addresses, please

266. London Road. . Windmill Hit, 152-3. Fi Street,
Croydon, lip. Middx 4.

Phone : CRO 6553 Pho RUISLII’ 5763 Phone : FLEet 2833

Half-day. Wednesday. Half da\ Wednesday. Hall dav. Saturday.

ilroud Green ad.

rinsbury Park, N.4.
Phone: ARChway 1019
Half day. Thursday.
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FOR VALVES Talgin Type P Anade Cap. Pile wound echokes R.F.. 1/8 ra.
] In<ndated for bigh voltage ... 6d. ea, Resistors T.X.L. § watt 109, Tolerance

Guaranteed New and Boxed Tt-rmilm.l le-k. Ref. Xo Frlt yauge of Preferredd Values, 6d,

each, Also goord selection bl } watt 1+
u'n \1 2 1ypes 2 8 each. Urder forms available
i j Ma

15 - pPersy 138 pin 1"l & Isolation Translormers, — Mains Tnpnl

v
A(I\

"'Illl)h’l' 48 |1 10 - o1 request,
( 8 - um twictie] wl(ll 2 . X
1 14 . oy L . 29 ca. { Ceramie condengers by Tap  Maro-
145 5 q \ CGaond celeetion m slock
5. 1B - Alitconi Dropper, od. en
1"AF42 10 6 Pt o, -
I'B4t 98 f215. 2 1« ca. Bite Loft Aeriala, 8 Rlowent. 27°6 5
o i B4 88 . . ent 87 65 surtalle tor ¢ B 1
86 UBFsr 9 - Crocolhile Clipz, plated strang I
7. Ve 10 - 4 - Tews L . S e 3doen
7. 't HRY 11 6 6 - | Tozzle Swnches, varions W hodd lavee sfocks 6F Contral Kuobs,
T8 DLW 10 o :'!'-ll 10 - a8 i capiad] 1972 Joz | Brass Nt Tobi<, Fogw e swityhes,
11 8 T- DM 86 0 A4 11 - 20 T o WAl A el
" 10 8 15’6 RAL ' Hs Blach. Suitahle 101 Haifiry poodks V¢ Il st 1
o cunen ciet 1 -
32 1 { 3 - Charger-, et S T e st T 3o copy.
106 8- .
56 8 - \ 66 CYLDON * TELETUNER ™
108 9- A Stadio “ E Kit. comph te v AN Avpes vadobie, Siaans ar sonr
78 9 - A Headphmes, Batioe, Valve, sund Choiee. TECThis Cansero ¢ il veonr
78 96 G0 (£ AU other parts to dagill Trondedes e over, £7.7.0 1
20 %6 St Repprefee? (300, €19 ¢ Actials and O illator Coile (AL Chan
i - ' = B N .1 HAR) A
5: 1186 9 - el all Deqieneas, T8 pain,
gé ' ;g § ‘& A NEW HIGH FXDELITY AMPLIFIER | Al o anailable from stock, complete
c 3 U X IR URSTIY Tatge of <pare,
8- a8 o oy \\Hh " speaker, 4.0
L& 4l §g 11 6 mine, ) llumlln-lhhvl
22 || e - for e with any e ond N T
88 [ o0 26 el |t Koty Mtnes On O3 st Vone :‘:Ie[“:"“’r'l"c‘l"i';"“{‘,:"’:‘ Jomplate it
o | Sl Volume. o Rod Cate
g - | unid 586 86 16y lote W ith 2 v aleme rody 10 nperl Pocket Ralio, Ferrite Rod, Cate,
B 5 n; . . d r Anpersle,
8- o 58 56 iy 39 16 omplete with 2 valee ¥ e, 89 6,
36 £8.19.6 cuch. Vost -
B - 2- 380 eranasrors — b )
10.- 19 28 <vor, 10- en v NYLON DRIVE CORD. Nun -fireirh,
13 36 10 - '
10 N 56 128 LOW AND CREK 8d. yd. CONTROL KNOBS
66 18 10-| ~pors, 10 - ea. YBL-| | gpan AND BREAST SETS Lang hiechel kiohs for TV, Recciyeors
g,g Igg gg LOW AND RED SPOTS | |8 yiie o low rearstance headphones 120 | 10 waluut, black and cream, 1 - a
21,. . WHITHE has aner, A breast microphone
693 gg SPOT. 15/, with sraps, ete.  Packed in A “ting TPTﬁRES:O'RSr , .

- N . P - ™ . on by . Post - ubilier kits of comlencers ant | -
78 9. PALKING & POSTACE] | xooden buy, 10 8 ea. Post 3, o1 Interferenee Suppresion. I
8.6 10~ 6d. per valve — SAME| | pocus UNIT kite, 5681 2 amp Kits, 81 1 anep
106 18 DAY SERVICE. Far Fin. or [7in, tules, vernier adiod- Lite, 6 6.

5- 7~ eut by Genous masnfactarer, 15 - e

4/- i h REVISED SECOND EDITION ** POINTS
é'f 32 g 21l cante w.B. - STENTORIAN ™ HIGH CRREICERUES

9 - S8 %4_5 Solid 75 %0 s 8d. vl “";:R.‘:LIT'YI,UN:.‘], v Replacement (.....|.‘ 10 pick 10 b,
18 136 (o - Avial Cable o ! . N v triddge i Over 198 bt
86 86 2. i Adrsnaesd 0in. Die-rastwat, incsne tione, 5 ~

10 - 286 16 B ohis o fdoy "

(= 78 5 - (s Fefor ReqEIes tespionse, 30 Osmor Coils for Collaro Type Deck
66 58 S;‘ :; ey “,”m 8d. 31 Bare  mnesoamnee, Transeriptor

5 - 8- 2 Cruscaver - |. -

o o 38 1edd T8 ea. QTG Rins Filter coil, 7 6 ea.

B0 H 9. ol © 0 " | MODELS MLF. 810 snd H.E, 812 10 R Fiter coil. 7.6 ea
136 B8 88 .. Nin. it i ting 000 2 | eble oot eoil in Mic Yetal can,
76 16 86 venet, Handling £1.7.6 e,

76 79 46 Fraqueney response

14 - - 5 - b QTY Bias Osi, coil, 78 ea,

58 © 10 - N P .. Osmor lesA for the Beginners Shor
14 - 15 - Oepor - Baod 1 wave Receiver

G 88 : - ea.

g 6 - I\,;'WI,‘,;'“,,,,'.' s G 6D Roetin Consfroctor, Ang., 1957

- e X S+l riansormers 4 Attractive cabinels for 3 vidve SW ol st 1) Me - 8 - ca.

6 | 10F1 27 10 73 Ko s 8 - pair TRE Kit, compleio with € hassis, HWOQR 240 Me oy, 6 - en

8 ’ul I 2710 7 RO A 5300l wire Fackplate,  Dial  Drm,

. g 126 | ol brecet var er, et e, 27 6, £CRATCHOFF

I R 364 Cantrd 2. m nwes seratehes from Bato &

- 10 - 311 Vol tange of rare wts in Polythene Drepen-er

- ‘:‘?-H lg 2 lg B 1;‘,’;" ‘,',:",(rl':‘h“":l Completc Range of ?Ietlslq Rectiﬂirs). HHOIS, €45 Gt

9 (wP2s 2720 | PENSE S ] vt 0T pg e | g ibe diios. K136 5 K2 | A INS TRANSFORMERS

6 | tRat 31 4| PLENu208 Caollara Soadin ' 0 F 166, tiah7 . 14A%5, 138 3-WAY MOUNTING TYP"‘

8 | 1 g',‘ 10 4-F arrridee 226 ea 0 s ’ R ML P

- 7 310] 1R 10 - Salging Maine 2 . . T

8

6

6

[

[

é

b

3

8

[

WO RDIWM BRI BEE IO ORnalaim e RN N

ooz ~ovhe sa. | NRSOA, 2 wait, NRmmg, 1 it :
18 V10 4a) Bia Baa|) Got R RN A IR T A e I hine
26! pLat 15 - M one price, 10 8 ea. T
10-]r STENTORJAN LOUD- | jyil sange of Osinor, Teletron, Wenrite, 2HY 0y
198 SPEAKERS epanea Cotls, Ferrite Rods, ol i v RO AL
26 Nee ont eatalogiie for A hoth (M\val
56 New Miniature Models for 219 « astage i
96 e with CUamd 1 wedl resistora, Please ‘Lll 22 per (ransiormer,
88 tiees, 9 .12 8 per L, .T Ay 2000220 040 1L S
B'- Dieter ) fin, vl v, 6d. 34 .T.3, Ay 0220 MY v Seeon
g- B -rhmq Lipeslanee, N o ERa VoA
. i Pt 2 e v
1 . ég Speaker. i 2 U ging 21 e, T, Bells, 4 6 0 VL2109 e
36 1 i Ktow please add et Hml

€ Tornier.

in. Thepth 1, I Pl wave teetito- 12 v, 1 amps, 15 6

—iti—]———]~ | TERMS : Cash with order or C.0.D.

Postage and Packing charges extra,

103 LEEDS TERRAGE |3 feliows ; Qrders value 19/- add

add 3/- unless otherwise stated.

WINTOUN STREET Minimum  C.O0.D. fee and

postage 3/-, All single valves
postage 6d. Personal Shoppers

LEEDS 7 Monday-Friday 9 am., to 5 p.m.
Saturday 10 a.m. to | p.m.
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EXCLUSIVE OFFER OF THE R.107
THE ARMY’S FINEST COMMUNICATIONS RECEIVER

COMPLETE, READY TO SWITCH ON

Just purchased from the Ministry of Supply, this magnificent 9 valve 3 Wave-band
receiver gives World Wide Reception over a coverage of 1.2-17.0 Mc/s (18-250
metres), taking in severa important Amateur Bands, Shipping Band, and part
of the Medium Wave Band, including the B.B.C. Light Programme,
sensitivity is | micro-volt on CW, and 2-6 micro-volts on R.T.  The controls include a Bandwidth
Switch (**Wide " or ** Narrow ’’), choice of A.V.C. and B.F.O., Audio Filter, R.F. Gain, Aerial Trimmer.,
Has built-in Output Stage with Internal Speaker, which can be switched out to use Headphones. Uses
normal International Octal Valves. Incorporates A.C. Mains Power Unit for 100-250 volts, and Vibrator
Pack for 12 volts D.C. In Grey metal case size 24in. x I3in. x 17in. These sets are élightly used, but
in first class condition, thoroughly checked and aerial tested before despatch.

COLLINS TCS TRANSMITTERS. Special offer of these 6 v. VIBRATOR PACKS. Qutput approx. 130 v, at 30 mA.,
famous American Transmi\:(ersi FreqztgencY Rars\ge I.5-I22.0 Mc/s fully filtered and smoothed. Complete. ONLY 12/6,

in 3 bands. Employs 7 valves. 2 of 1625 in P.A. Stage, 1625 buffer

and 1625 modulator stage, 3 of 12A6 in Oscillator stage. Radio xsl |5SEdSUPE”R' SBLOVdV-IMI g;r'ONl TUN;NG“AS“SEMBLY-
Telephone or Radio Telegraph. Provision for VFO or Crystal ON‘;.SY |g?6; ‘ate mode Be E‘f y firted to ** A" secs, etc.

Control. 4 Crysul positions. Has Plate and Aerial Current
meters. IN BRAND NEW CONDITION. ONLY £12.10.0 EHT TRANSFORMERS. 55 kV. (Rect.) with 2 v. | a., 79/4.
7 kV. (Rect) with 2 v. 1 2, 896, 25 kV (Rect.) with 2.0-2 v.

(carriage, etc., 15/-)
WIRELESS SET NO. 19 Mk. Il.—The famous Army Tan'% .| ;,.)2-0-2 v 2. (for VCR97 tubz, etc.), 42/6 (postage 2/- per
trans.),

Transmitter-Receiver. Incorporates ** A '’ Set (TX/RX coverinz
20-8.0 Mc/s, ie., 37.5-150 metres}, " B ' Ser (VHF, TX/RX INSULATION TESTERS (MEGGERS).

£8-19-6

(Carriage 20/- England and
Wales, rest of U.K. extra.)

Read up to 20

covering 230-240 Mc/s, i.e.. 1.2-1.3 metres) and intercommuni-
cation Amplifier. Complete with |5 valves as follows : 6 of
6K7G, 2 of 6KBG, 2 of 6V6G, and | ea. 6B8G, 6H6, EIi48
EF50, 807, and booklet giving circuits, notes, etc. Size 17}in. x
Blin. x 12}in. Magnificently made by famous American firms.
IN BRAND NEW CONDITION. ONLY 65/~ (carriage, etc., 10/-).

12 YOLT POWER URNIT for the above available, 25/-
(carriage. etec., 5/-).
MARCONI! BAND Il CRYSTAL CALIBRATORS. Ffre-

quency range 170-240 Mc's. Incorporates 5 Mc's crystal for
better than .00l per cent. accuracy. Directly calibrated dial,
internat A.C. mains pack. Complete with spare set of valves and
instruction manual in maker’s transit cases BRAND NEW.
ONLY £4/19/6.

POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. Out-
puts of 250 v. 100 mA. and 6.3 v. amps. Ficted with H.T,
current meter and voltmeter. For normal rack mounting and
has grey front panel size I9in. x 7in  ONLY 70/- {carriage. etc.,
7/6).

megs. at SO0 volts pressure.
ONLY £8.10.0.

POCKET VOLTMETERS.—Read 0-!5 vo'ts and 0-303 volts
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6
CRYSTALS. British Standard 2-pin 502 kefs, 15/-. Miniature
200 kc's and 465 kcfs 10/~ each

RO_LA 6.:.in. P.M, SPEAKER. Mounted in grey crackled metal
cabinet %in. x 9in. x 4{in, with volume-contro'. Ideal for use
with receiver, or as exte, sion. BRAND NEW. ONLY 27/6
{Post 2/6.)
I2VOLTS | AMP. BATTERY CHARGER.
Admiralty. In grey crackled metal case
BRAND NEW ONLY 35/-. (Post 2/6.)

MAIN; ISOLATING TRANSFORMER. Manufactured hy
Vortexion. Fully shrouded Will provide true | : | ratio from

nominal 230 v. Primary  Raced at 100 watts. BRAND NEW.
ONLY 22/6. (Post 2/6.)

Overhauled and in perfect order

Yery robust, ex-
size 6in. x 6in x 4lin.

HARRIS ELECTRONICS (onpon) LTD.

Formerly U.E.l. Corporation.

138 Gray’s Inn Road, London, W.C.I.

(Phone TERminus 7937.)

Please include carriage costs on ALL items.
(Oven untit § p.m. Ssturdays. We are 2 mins. from High Helborn (Chancer; Lane Station) and § mins. by bus from King's Cross.)
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THE

ULTIMINOR

This splendid new AVO Instrument
has been developed to meet a definite
demand for a sturdy pocket-size multi-
range test mcter at a modest price,
suitable for use on modern electronic
apparatus as well as for radio and
television receivers. motor vehicles,
and all kinds of demsstic appliances

and workshop eguipment.

Readings are obtainable quickly and
easily on a very open scale, and range
<election is by means of a robust clearly
marked rotary switch of the charac-
teristic AvoMeter ivpe. Measurements
of A.C. D.C. Voltage, D.C.
Current, and Resistance are made by
mzans of only two connection sockets

and

Designed and Manufactured by

AVO Ltd

PRACTICAL WIRELESS February, 1958

A new pocket-size instrument
for the Radio and T.VY. constructor,

Ig RANGES

V;:It.age V;)lt.age
C— [00mV. 0— 10V,
C— 2.5v. 0— 25 V.
0— 10 v. 0— 100V,
0— 25 V. 0— 250V.
Cc— 100 V. 0— 1,000V
0— 250 V.
* b.C.
C—LO00 V. cyrrent 7
— J-’--
8 IOIO/L: — . N .\ ! Leather Case |
Resistance - o Focket size : 53 x 33 x |3 ins. if required 32/6 f
C— 1CmA Weight : 1 Ib. approx. ‘4 al
0—20.000 12 0— [100mA -
C—2M 2 00— I A i
List Price : Sensitivity :

10,000 ©2/V on D.C. voltage ranges.
1,000 AC.

, Accuracy :
s 3%, of full scale value on D.C.
(3 4%, AC.

o " "

compblete with Test
Leads and Clips. Telephone : VICtoria 3404 (9 lines

8 AVOCET HOUSE-92-96 VAUXHALL BRIDGE RD.- LONDON *S.W.1

M.M.2.

FROM THE HOME OF HI-FI

High

Fidelity at its finest

Model HaPP. (Illustrated) NEW! A complete Dulci High

Fidelity radiogram chassis, combining sensitivity, selectivity
and stability to delight the most discerning listener. Out-
standing record and VHF reproduction, 4 wavebands.
Ultra linear amplifier gives ample power outpur. Push-pull
system, wide frequency response, bass and treble controls.
Fits casily into any existing cabinet. The perfect chassis for

modernising your radiogram.
AM/FM Model H4PP. Price £29.3.10. inc. P.T.

Model H4. AM/FM Radiogram chassis. 7 valve, 4 waveband superhet

with FM (VHF). Magic eye tuning indicator. High sensitivity. Dial

7. Sockets for speaker (3 and 15 ohm.) Mains sockets fur

Mode! H3. Three waveband model (inc. VHF), 6 valves.
For 3 ohm. speaker. Chassis immensely sensitive and
stable, giving highest quality reproduction. Wide rarge
Tone Control, with pick-up, extension speaker and gram

£20.17.0. inc. P.T.

motor sockets.

THE DULCI COMPANY LTU. 97-99 VILLIERS ROAD LONDON N.W.2.

size 111" x s%”.
motor. £24.6.6. inc. P.T.

Write for full details

DISTINCTLY QUALITY PRODUCTS

TELEPHONE: WILLESDEN 6678/9
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EDITOR : F.J. CAMM

No, 613, FEBRUARY 1958

COMMENTS OF THE MONTH

]
Editorial and Advertisement Offices ¢
PRACTICAL WIRELESS

George Newnes. Ltd., Tower House,
Southampton Street, Strand. W.C.2.

George Newnes Ltd.. 1958,
Phone : Temple Bar 4363.
‘Telegrams :  Newnes, Rand. London.
Registered at the G.P.O. for trans-
mission by Cuanadian Magazine Post.

SUBSCRIPTION RATES

including postage for one year

Inland - - - 19s. per annum.
Abroad - - 17s. 6d. yer anium.
Caarada - - - 16s. per anoum,

CONTENTS :

Page
Editoria} . 839
Round the World of W ireless 840
Converter for the R1155 842
The Simpletone . 845
Transistor Boaster Amphher 847
Observe the Satellites—2 851
On Your Wavelength . 854
Pointers on Negative Feed-
back ... 855
Single Vahe Transmltter ... 859
Making a Start 860
Condenser Condition Tester 863
Quality Radio Tuners 867
Transmitting Topics 872
Transistors in Practice 879
A Simple ** One Meter ™’
Transistor Test Set 887
Programme Pointers 888
Open {o Discussion... 891
News from th: Trade 895

The Editor will be pleased to consider
articles of a practical nature.  Such
articles should be writien on one side
of the paper only. and should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for manuscripts.  every
cffort will be made 1o return them if a
stamped and addressed envelope is
enclosed. All correspondence intended
for the Editor should be addressed :
The Editor PRACTICAL  WIRELESS,
George Newnes, Ltd., Tower [House,
Southampton Streef. Strand, 11.C.2.
Owing to the rapid progress in the
design of wireless apparatus and 1o
our efforts to keep our readers in touch
with the latest developments, we give

- no warranty that apparatus described
in our columns is not the subject of

letters paten:.

Copyright in all drawings,
graphs and  articles
PRACTICAL WIRELESS {5 specifically
reserved  throughout the  countries
signatory 1o the Berne Convention and
the U.S.A. Reproductions or imitations
of anv of these nre therefore expresshy

photo-
published in

forbidden. PRACTICAL WmELEss
incorporates * Amateur Wireless.
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25th YEAR
OF ISSUE

= BY THE EDITOR

Sixteen Million Without TV

CCORDING to the BBC handbook, there are nearly
16,000,000 people who possess radio sets but are without
television.. The official licence statistics at the moment

of going to press are : 14,677,612 broadcast receiving licences,
this total including 7,524,071 for television and 326,161 for
radio sets fitted in cars, these figures relating to Great Britain
and Northern Ireland. According to this there are 7,153,541
radio sound licences, and television licences hold the lead by
370,530. The two services are thus running somewhat neck and
Although there is a recession in applications for licences
they are still being made at the rate of 120,000 a month,
so absorption point has not yet been reached.

" RESTRICTIVE PRACTICES

O

. Electric Motor

THE Chancellor of the Exchequer, in a recent speech, said it

should be the aim for firms to abandon restrictive practices
without waiting for the -rulings of the Trade Practices Court.
* This is not the moment for rings designed to keep prices up.
or restrictive practices designed to prevent them from coming
down. If any firm can lower their prices, it is their patriotic
duty to do so and do so quickly © Perhaps some radio manu-
facturers can take this hint.

“RADIO-CONTROLLED MODELS”

February 20th we shall publish
Models,™ at 12s. 6d. or 13s. 6d. by post. This book covers
the following subjects : Simple Steering Control Gear; A
Single-valve Super-regenerative Receiver; A Two-valve Trans-
mitter for Radio Control ; Control Box; Wavemeter ; Inter-
ference ; Layout ; Obtaining a Second Channel using the Mark/
Space System : A Proportional Steering Circuit and Reversible
Sequence Engine Control Gear; A Detailed Design for a
Radio-controlled Boat Using a Glow-Plug Engine and an
in the Power Unit; A Six-valve Crystal-
controlled Transmitter ; Radio Control for Model Aircraft
(Sequence System); Tuned Reeds and Audio Control: More About
Model Actuators ; Tuning Model-control Transmitting Aerials ;
A Bulb Model- conlrol Frequency Meter: An Auto-switch for
Model-control Transmitters ; A Radio- conlrolled Model Battle-
ship : Building a Radio- conlrolled Model Aircraft.

This book is published in conjunction with our companion
journal, Practical Mechanics, and orders should be sent to the
Book Department, address as on this page.

THE “ PRACTICAL HOUSEHOLDER” EXHIBITION
THE PRACTICAL HOUSEHMOLDER Exhibition, organised

by our companion journal, will open at the Empress Hall.
Earls Court, London, on February 19th, and close on March Ist.
The price of admission is 2s. 6d. This is the first exhibition ever
to be held at the Empress Hall, and it will interest every house-
holder, whether house owner or tenant.—F. J. C.

* Radio-controlled

Our next issue. dated March, will be pubhshed on February 7th.
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Broadcast Receiving Licences
HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of October, 1957,
in respect of wireless receiving
stations situated within the various
Postal Regions of England, Wales,

Scotland and Northern Ireland.
The numbers include Licences
issued to blind persons without
payment.

Region Toral
London Postat ... 1.116.536
Home Counties 1.125.673
Midland o0 843,456
North Eastern ... 1.109.449
North Western 818.805
South Western ... 704,181
Wales and Border Counties ... 444,791
Total England and Wales 6.162.891
Scotland 802.660
Northern Ireland 187.990

Grand Total

V.H.F. in Scotland
THE BBC's new Very-High-
Frequency Sound Broad-
casting Station radiates the
Scottish Home Service on 94.3
Mc/s. the Light Programme on
89.9 Mc/s, and the Third Pro-
gramme and Network Three on
92.1 Mc/s.

The station will have an eflec-
tive radiated power of 120 kW.
and as at other BBC VHF sound
broadcasting stations the trans-
missions will be horizontally
polarised. Receiving  acrials
must, therefore, be fixed
lorizontally.

The new station will serve
about four million peeple in an
area which includes the counties
of Renfrew, Stirling, Clackman-
nan, Fife, Kinross, Pecebles.
Midlothian, East and West
l.othian, most of Lanarkshire
and Dunbartonshire. the
northern half of Ayrshire, the
southern parts of Perthshire and
Angus. and a substantial part of
Berwickshire.  Listeners within
this area who provide them-
selves with suitable receivers and
where necessary with suitable

external aerials will find that
VHF transmissions are much
less susceptible to interference

from foreign stations and from
electrical apparatus than the
long-wave and medium-wave
transmissions, and that they are

PRACTICAL WIRELESS

By “QUESTOR”

capable of giving much better
sound quality.
Obituary
IT is with deep regret that we
announce the death of Mr.

Frank S. Allen. M.ILProdE.,
works director of E. K. Cole
Ltd. a director of Ediswan-Ekco
(Aust.) Pty. Ltd., Egen Electric
Ltd.. Ekco Electronics Ltd. and
The National Ekco Radio and
Engineering Co. Ltd. (India).

Mr. Allen, who was 56 years’
old. died peacefully in his sleep
while in London. The funeral
service took place at the Parish
Church of St. Mary, Prittlewell,
Southend-on-Sea.

Commencing his career in the

motor industry as an Austin
apprentice, Mr. Allen subse-
quently held executive and

managerial positions with the
Austin Motor Co. Ltd.. Citroén
Cars Ltd., etc., with whom he
gained a wide experience of
works and production problems.
He took an active interest in the
Austin Ex-Apprentices Associa-
tion. of which he was a founder.

Tebruary, 1958

/000288

He joined E. K. Cole Ltd. in
1941 as assistant works manager
and tour vyecars’ later he was
appointed general works
manager. radio division. He was
largely  responsible for the
change-over from war to peace
production of the Ekco
factories.

Stereophony )
T the Annual Audio Engin-
eering Society Convention
held in New York towards the
end of last year the accent was
on stereophony, and some new
stereo discs played a large part
in the demonstrations.  Fear
was expressed by some that these
discs might have a deterring
effect on sterco tape similar to
the eflect colour TV had on

black and white TV.

New Gramophone Disc Speed
T the Convention mentioned
above a new gramophone

disc speed was announced. This
is 8 r.p.m. and it was stated that
a 12in. disc would play for 10
hours. A 7in. disc would give
four hours playing. In addition
to the longer playing time the
slower speed also results in a
reduction of surface noise, but

On November 25th,

1957, Mr.

service with the company.
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' Alan Burr, Sales Promotion Manager
of the Valve Sales Department of Mullard Ltd., celebrated 25 years of

He was presented with a cheque and a

canteen of cutlery.
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this is accounted for by the
reduced high frequency response.

New Battery Principle

NEW battery is announced

from U.S.A. This makes
electricity from gases. by feed-
ing  oxygen and  hydrogen
through its ¢lectrodes. The bat-
tery is known as a fuel cell
The hydrogen and  oxygen
enter through specially treated
hollow porous carbon clectrodes.
When the gases diffuse to the
clectrodes  surfaces they come
into contact with a solution of

PRACTIC/.L WIRELESS

HP81B. These follow an order
for S0 of the same equipments
ordered last year and now in
us¢ in London. A compact
equipment of modern design the
Type HP8IB has proved itself
to be suitable for use under

the most exacting conditions.
Orders for over 140 Marconi
Type HPS5 mobile VHF radios
have been placed for the use of
other Police Forces in the U.K.
A considerable quantity of these
is being supplicd to the Home
Office which is responsible for
the wireless equipment of all but
four of the Police

iy i

e
o
o
£

e ;

B e 4

B %
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#
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e M

S Forces in England
Cw g and Wales.
R The HPSS s
4] one of the 7/8 watt
4 V.HF., mobile
equipments of the
HPS0 secries
5 developed by
# % . | Marconi's for
: police. * fire and
ambulance
L services.  harbour
control and
i similar  purposes.
They are self-
contained with the
transmitter.
receiver and
z power supply unit
housed in a single
compact  cabinet.
Because of their
high degree of
stability they are
suitable for close
channel separation
and it is possible
to arrange switch-
ing between two
or three closely

s

ai
This aerial is

o

A fixed aerial
Radio Observatory,

peacil beam’

fength and the width across the apertures is 40 feet.

potassium hydroxide. At the
hydrogen electrode. an electron
is released by electro-chemical

reaction. There is claimed to
be no deterioration in the cell
which will operate indefinitely

so long as oxygen and hydrogen
are fed to it

More Marconi Radio for Police
ECENT orders received by
Marconi's Wireless Tele-
graph  Co. for mobile radio
equipment for the use of the
Police Forces include two from
the Mectropolitan Police for a
total of 140 10 watt F.M.
transmitter/receivers Ty pe

controlled
channels within

the  Mullard e
L fardr Py
S g band. A high
stability crystal

oscillator is  used in the
transmitter. while the super-
heterodyne receiver is crystal

controlled and employs double-
frequency changing.

25 Years’ Service
N December Sth. 1957, Clive
Barwell. general publicity
manager. Mullard [imited.

completed  his  25th  year of
service with the company.

He was  presented with a
cheque and an 8-day mantel
clock by Mr. S. S. Eriks.
managing director, who with
other Muliard directors and
executives entertained Mr. and
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Mrs. Barwell to lunch. Many
other gifts were presented to Mr.
Barwell by his collecagues from
ali parts of the organisation.
Apart from a period as pro-
duction manager of one of the
company's radio valve factories,
Clive Barwell has been continu-
ously engaged in advertising.
publicity and P.R. work.

Ekco Instrumentation for New
Atomic Reactor

LUTO. the new research
reactor  which  recently
commenced operation at Har-
well. is  equipped with Ekco
nuclear instrumentation.  Ekco
Electronics Ltd. designed.

installed and commissioned the

complete  nuclear instrumenta-
tion and contro! circuitry for
this latest-type heavy water

moderated reactor.

The instrumentation is de-
signed to:
I. Mecasure and control the

nuclear process of the reactor.

giving linear. logarithmic and
differential  indication of the
reactor power.

2. Remotely indicate the

position of the control elements
and detect their misalignment.

3. Measure the fast neutron
and gamma radiation in various
parts of the reactor for health
monitoring purposes and detect
the radioactivity of leakages into
the heavy water coolant system.

Mobile V.H.F. Speeds Oil
Operations

EHIND the announcement

that Kuwait Oil Company

has ordered approximately

£23.000  worth of V.H.F

frequency-modulated radio trans-
mitting and receiving equipment
from Marcont's. lies an inter-
esting illustration of how the
efficiency of a fleet of road
vehicles can be considerably
improved by the incorporation
of a system of radio com-
munication.

For the purposes of Kuwait
Oil  Company’'s scheme. their
road transport system will be
divided into four basic units.
namely. the drilling unit. the
engineering unit. the production
unit and the transport and fire-
fighting unit. Each of the 37
vehicles involved will be fitted
with a 10-watt V.H.F. mobile
transmitter/receciver. type HP81A,
in order to keep the crew in
continuous two-way touch with
the nearest base.
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THIS UNIT IS ALSO SUITABLE AS THE
“TRONT END"” OF AN AMATEUR BUILT
COMMUNICATIONS RECEIVER
By R. H. Wright (G318X)

NE disappointing feature of the R1155 Com-
munications Receiver, available on the
surplus market, is the gap in frequency

coverage between 1.5 and 3 Mc/s (unless one has
purchased the Trawler Band model) and the loss
of frequencies above 18.5 Mc/s. From the
amateui point of view this cuts out the 1.8 to
2.0 Mc/s band together with the 21 and 28 Mc/s
bands--so useful for really long distance work.
However, the missing frequencies may be added
by means of a Superheterodyne converter, as
shown in Fig. 1. Such a converter may also be
used as the © front end ” of an easy-to-build ama-
teur communications receiver.

The Circuit

The incoming signal is mutually coupled to the
secondary side of LI, which s tuned to the
signal frequency by Cl. The voltage produced
across this circuit is applied to the grid of the

70 /155
Aerigl Input

Fig. 1.—Theoretical circuit of the Converter for the
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An R II5»
CONVERTER

February, 1958

The completed converter,

hexode side of the triode-hexode frequency
changer valve, V1. The triode section of this
valve operates, together with L2 and C4, as a
Meissner Oscillator, always tuned 465 kc's above
the frequency of the incoming signal. This signal
and the locally produced oscillation will then mix
to produce the intermediate frequency of 465 ke¢|'s
and, if the anode circuit L3/C8 is tuned to this
frequency, the resulting signal will be passed
through C7 to the input of the R1155 receiver,
which must now be tuned to 465 kc/s and so
becomes. in effect, a second frequency changer
and LF. amplifiecr. The increase in signal
strength and selectivity of such an arrangement is
extremely noticeable.

Construction

A chassis 8in. X 8in. X 2in. gives ample room
for mounting all components without having to
crowd them together. thereby running the risk
of unwanted coupling. The coils. L1 and L.2. are
Denco Octal-based plug-in types. ranges 3 and 5.
Range 3 covers 1.67 to 5.3 Mc/s and, therefore. in
addition to the 1.8 to 2.0 Mc/s amateur band
will also cover the trawler band, and also the

LIST OF COMPONENTS

C1, C4—300 pF variable’capacitors. air dielectric. -
500 pF capacitors may be used if good quality
mica capacitors having a capacity of 0.001 »F are
joined in series. (Cla, C4a)

i C2—90.01 uF mica capacitor. :

C3, C6, C9—0.1 «~F 350 v. working capacitors. :

CS5, C7—100 pF mica capacitors. g

C8—300 pF pre-set. (Sec text.} 0

: Cp-— Range 3 coils : 1,100 pF mica. Range 5

8 coils : not regnired.

¢ R1—200 ohm, J watt resistor.

i R2—68 k.ohm } watt resistor.

R3, R4—47 k.ohm 1 watt resistors. N
Ll[.; [.Z—Den;‘o Octal-base plug-in coils:

H lue range

Red range 3} 1.67 to 5.3 Mc;s.

B range 34 105 t0 31.5 Mcjs.
1.3—Denco Blue range I, chassis mounting coil (see
text).

V1—Osram X61M o1 Mullard ECH35.

S1 a/b/c—3-pole 2-way switch. 3 International
Octal chassis mounting valve bases. Chassis
8in. X 8in. X 2in.
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3.5 Mc/s amateur band.
10.5 to 31.5 Mc/s.
28 Mc/s amateur bands.
according to their use. blue for

and Red for the 465 kc/s oscillator coil (L2),
thus two coils will be required for each range.
The padding capacitor, Cp in Fig. 1 will. of

course, have to be changed on

but this is made easy by the fact that the end of

Converter
Aeriaf Input

.0,

Sic off’

81 Wiring Details

FFig. 4.—Switch connections.

the red coil normally connected
is taken to different pins on ea
the casc of the range 3 coil. t
taken to pin 7
then be connected to carth
through the padding capacitor,
which has a value of 1.100 pF.
No padding capacitor is required
on range S, and the coil connec-
tion is taken to pin 6, which
should be ecarthed.

The Octal bases for the coils
arc positioned as in Fig. 2, which
shows the layout of the com-
ponents-on top of the chassis.
Denco chassis-mounting coils are
available for these ranges. but
plug-in types were preferred in
order to reduce the losses and
¢liminate the somewhat compli-
cated switch connections which
would otherwise be necessary. If
C1 and C4 arc ganged. it will be
necessary to arrange trimmer
capacitors across the grid wind-
ings of L1 and L2 to give cor-
rect tracking. Such trimmers
may actually be soldered to the
coils and so plugged in with the
coils. However, even with cor-
rect padding and trimming. per-
fect tracking is not possible over
the whole of the tuning range
and therefore in order to make
the best of weak signals scparate
capacitors have been employed.
Tuning is not complicated in any
way by this arrangement pro-
vided that the two capacitors are
kept approximately in step when
tuning and once the station has

been *tuned-in 7 slight  adjust-
ment of Ci will “peak™ the
signal.  Thus, accurate align-
ment is not necessary. but a

two-gang capacitor may be used

Range 5 tunes from
covering the
These coils are coloured

in the base. and this pin should

PRACIICAL WIRELESS

21

14. and

H.F. input (L1).

different ranges.

Tuning

Stb off oS

connection

[N
Aerial
Cos/

2]
= Screened lead
f\\ to grid cap
g Y u—o? X6/M
il or ECH3S
1155 Input TR
5 HT— I
el Bt =
Sla LT i P HT+ a?
@5@_‘; ok eq af
=) @_‘?LT ¢ §
to this capacitor |9
ch coil base. In 7 @)@ Converter
he conncction is 1155 Input, I%: | Aerial Input
Fig. 2.—Top of chassis details.

For connections to
Switch see Fig 4

i

Tags marked MC. are
‘earthing points to chassis

I

il

@

To fixed plates ©\
of C4

@)

=20

@

L St hr,?b fixed plates of CI

Fig. 3.—Underside
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if the reader has sufticient shill—and equipmeant

for alignment.  [Full details of trimmer valuce
ete., are given on a data sheet supplied with
cach coil.

L3 and C8 (together with C7) form a tuned
anode coupling to the R1135. and may be halt
a 405 kc/s LF. transformer or made up. using
a 300 pF pre-set capacitor and a Denco Blue
Range | chassis mounting coil. connections being
made on the coil to the two tags separated by a
paint spot.

Power Supplies

The power requircments of the
unit are esxtremely modest and
may be obtained from the power
unit supplying the RITSS receiver.
If this is the case. no connection
should be made between H.V.
and chassis, since this will short-out
the bias in the R115S receiver. 1
the converter is to be operaicd
from a separate power umt {rom
that used with the receiver all
connections to H.T. may be taken
to chassis, together with H.T.
negative and C2 may be omitted.
A three-pole two-way swiich. con

Thiee quarter
redr view

nected as shown in Fig. 1 (81
a, b, ¢) will enable the unit to
be switched on or off and
the same time connect the
aerial to the converter or io
the receiver,

Adjustment

First tune the R1155 receiver
to 465 kc/s. Adjust C8 o
about 1/10th of its full value.
Tune in a strong signal on the
converter. keeping CIl and (4
approvimately in step, then
“peakhing 7 the signal with C1.
Finally adjust L3 and C8 for
maximum signal output. (If C8
and 1.3 are part ol an LF.
transformer. any adjustment
will probably be unnccessary.
ft may be necessary to mahke
some slight adjustment to the
tuning of the 1155, particularly
if the dial calibration 1s not
exactly accurate. but no further
adjustment of C8 will be re-
guired on cither range. A slow
motion dial, such as the Eddv-
stone tvpe 843 or 598 will be
found almost a necessity for
C4, particularly on range S
coils and a similar dial for CI
though not so necessary, will be
found helpful.  Surplus slow
motion dials are occasionally

View of the underside of the chassis. Compare this with Fig. 3. available on the surplus market
C6 occupies a different position in this chassis. and advertised in these pages.
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Making the

A SIMPLE MONOTONE ELECTRIC ORGAN

HIS is another use for that versatile audio

I oscillator, the multivibrator.

It is not the purpose of this article to
explain the exact function of this oscillator. since
that has been dealt with in previous issues of- this
magazine. apart  from numerous text-books.
Obviously this economical little organ cannot
hope to compete with its modern multitone
counterpart. so it is only fair that
its weaker points should be
explained.

First. it is definitely onlv a
solo-note instrument any attempt
to play more than one note will
only result in a diflerent note
altogether being produced
Secondly, the #
maximum
musical range
that  can be
covered.  with
the circuit
described. i s
three  octaves
(24 notes, ex-
cluding  semi-
tones). although
only nine notes
are shown in the
illustration above these notes.

The Circuit
This is comparatively straightforward: the only
point worth mentioning is perhaps the range

Range Switch

PRACTICAL WIRELESS

The ** Simpletone ™

'% (o)
l—o S. S2 .
C4 %?l
VIA va
ESN7-

Fig. V.—Theorctical circuit of the * Stmpletone.”

845

“Simpletone’

By G. M. Sweet

control (the ganged switch S1 and S2). By
switching in the various matched pairs of coup-
ling condensers here. it is possible to alter that part
of the musical spectrum which the keyboard can
cover. But since any alteration in the position
of this switch may nccessitate some retuning of
the Kkeyboard. it may be preferred to omit it.
The volume control must be incorporated in the
output of V2 since its insertion in
the usual position of the grid of
V2 will upset the tuning of the
oscillator. The purpose of C12 is
to prevent any random R.F.
oscillations from entering the mains.
It should be pointed out that the
valves shown are merely chosen as
being the  most
readily available. In
fact the 6SN7 can be
substituted by any
pair of triodes. or

even  pentodes,
etc., connected as
triodes, but it is

preferable to use a
pair of the same
it valve type to give a
I reater output, or
ready for use. lghe 6V6 12: placed
by an H.F. pentode to give a smaller output.
But the danger of shock whilst tuning the key-
board does not merit the risk of using A.C./
D.C. valves or omitting the mains trans-

former.

btnine vuigia ey

LIST OF

COMPONENTS
C1 to C4 and C5 to C8
2 at 1,000 pF.
2 at 2,500 pF.
2 at 5,000 pF.
2 at 7,500 pF.
C9 .05 /F.
C10 1 «F.
C11 8-8uF,
C12 .01 xF. 1,800 v,
Cl13 25 «F.
V1 6SN7, V2 6V6
R1 100 K. ohm.
R2 100 K. ol'm.
R3 47 K. ohm. H
R4 500 ohm,
RS 3.3 meg.
R6 500 K. ohin.
R7 : 6.8 K. ohm 6 watt,
R8 240 ohm,
R9 500 K. ohm.
R10 47 K. ohm,
RXs 1 megobm (sec text).
CX 500 pF. (see text).
250 v. 60 mA. half-wave
mains transformer,
smoothing choke, 60: 1
output transfo1 mer, double
pole four-way switch, 60 ;
mA  half-wave meta] ¢
rectifier, 7 x 10 chassis.

9 L T PP NU PSP

o teraire 0 a0 00 ie e b na

Rectifier

e

Mains
Trans,

Cre

HH

[on

§ J
! AC. |
Mains

Outout
Transformer

www americanradiohistorv com


www.americanradiohistory.com

846

The Keyboard

For thosc who are unfamiliar with the working
of this oscillator it should be cxplained that the
control of the frequencies or notes produced is
effected by the variation of the gridleaks of either
VIA or VIB; but for simplicity, only the gridleak
of VIB is altered in this circuit. From a study of
Fig. 3, it will be seen the wiring of the keyboard
is arranged so that all of the resistors, RX (one
for each note required). are connected in series;
cach resistor is then short circuited by a switch
(SX) which must be the key itself. In this way
there will be a complete short-circuit between the
grids of VIB and chassis when none of the keys
is pressed, thus virtually muting the instrument
when not in use. Immediately a key is pressed

Mains Mains Smoothing LS.,
N\ 'ﬁ-a?sformer Choke Sockets
/A
@ - Out,
9P vt
@P"Ct’f o B Trapsformer,
ve

Coax socket to Keys
is below Pijot Light
~

Pifot Light

Range Switch Votume Controf
Fig. 2.—Plan of the chassis of the ** Simpletone.”

the short-circuit across the appropriate resistor will
be broken. as with SXE, and a note will be heard.

1t is essential that R10 (47KQ) be wired in

series with the potentiometer controlling the
" highest note of the keyboard, since this is the
minimum value of gridleak that VIB must have
to function properly. The correct value of each
of the tuning resistors RX is 1 megohm, but in the
interest of economy it may be required to use
a smaller value obtained from the surplus market.
In this case the value can be reduced to 200 K&
for the lower half of the keyboard, and reduced
to 50 K for the higher notes, and the difference
“ padded "' in by a suitable fixed resistor.

PRACTICAL ‘NIRELESS
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The Semitoncs
On the author’s modest nine-note keyboard it

was found unnecessary to construct additional
keys to cover the semitones (black notes). By
Holes drilled in back permit Contacts Tuning
adjustment of resistors below notes resistors
Y X / /
. S S SISt =S = TP |
4 § 8 3 3 § 8
FHE o (B (g (B (B (B (B {8 {5
12
2o lelelo e ld oo oo |0
hbuiel el el )'"'1'_:. Pt nfgioly by '.'.'.:.'..'.'_'.'.DB
oo le ‘.\l.',\ oo e le o le o
w
L
x
\

Springs below notes
Fig. 4. —Suggested layout for the manual.

Centre bar supports

merely arranging for the keyboard to be shunted
by a S00pF condenser with a bell-push type
switch (S3 and CX), whilst a note was being
played, the frequency was dropped the required
tone lower.

Keybouard Construction

Since it is unlikely that a keyboard can be
bought with the exact number of notes required,
the only alternative will be to construct one’s own.
A toy piano could be used, provided that the
contacts wired to each note remain firmly togcther
when at the rest position.

The whole of the keyboard can be built in
plywood and the sizes of the notes is a matter
of choice. From a study of the diagrams it will
be seen that the keys are supported by a central

Centre bar Wire contacts

Spring

Fig. 5.—Diagraom of the key action.

bar through the middle. the hole for which should
be drilled about three-fifths from the front of the
key to give extra leverage. This bar must have
an extra bracket for support
every four kecys or so to pre-
vent sagging. The contacts at
the back can be in the form
of drawing pins with the

m
Wy WYYV

wires wound round. and these
contacts arec held rigidly
together by a spring at the

other end, which is let into
the basc and the key.
If the. tuning pots are

O -O—C
Sx£ Sx

Fig. 3.—Simplified diagram of the key circuil.

¢ broader than the keys they
will have to be mounted in
two layers instcad of side by
side.
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A Transistor Booster Amplzﬁer

A SIMPLE TWO-STAGE PRE-AMP.

HE purpose of this
amplifier is to
provide a self-

contained matching unit
for a low-impedance
source into a high-impe-
dance input, ic.. low-
impedance  moving-coil
microphone into a high-
impedance input of a
tape rccorder, etc. At
the samc time the unit
gives a  considcrable

By P. Thornton

The socket is then
cemented to the Perspex.
using a ccllulose adhesive
such as Durofix. The
coaxial plug is now
fitted.  Only the f{ront
half and the centre are
used. The back half and
the cable grip are dis-
carded. The case s
pierced with soldering
iron to make a hole
slightly smaller than the

increase in signal fevel. .

In order to make the unit as compact as possible
and independent of cxternal power supplics.
transistors were decided upon. Power is provided
by half a penlight battery. and the whole is
enclosed in a plastic box with hinged lid obtain-
able from the popular Stores ..o vevevseen.
for a few coppers.

The connections to and
from the unit are by coaxial |  CE69A.
plug and socket. the author
having used this type of
connection in practically all
of his audio equipment and
associated units for some
considerable time. e

The use of these coaxial connections cnables
small units such as these to be plugged direct into
other equipment without the need for anylead at all.

R3—2.2 k. midget }

former.

Construction

The case is first prepared by making a hole at
both ends to receive the plug and socket. No
attempt thould be made to drill these holes as
splintering of the Perspex will result. The best
way is to pierce the Perspex with a hot pencil
bit soldering iron. The end at which the socket
is fitted is pierced with a hole about %in. diameter.
and while the Perspex is still soft the centre con-
ductor of the socket is pushed through the hole
and the body of the socket held lirmly against
the case so that when the Perspex hardemd the

socket lies flush with the surface of the casc.
L/
%i' Rz
R, l R2 Flug out
Socket
v c2 Cs
Ci —_J‘_
T, T2 =
o
|

Fig. 1.—The Theoretical Circuit,

LIST OF PARTS
C1, C2, C3—8 «F 6 v. wkgz. T.C.C. Type

RI—150 k. midget } watt.
R2—100 k. midget } watt,

T1, T2—Red Spot transistors.
L1—Miniature surplus stock 5:

diameter Of the threaded
portion of the plug and before the case hardens
the plug is quickly pushed into the hole with a
twisting action. thercby cutting a thread in the
material and making the plug a firm fit in the
case. A lin. length of tinned copper wire is then
soldered into the centre
connector of the plug to
form a lead and the centre
connector is pushed into the
body of the plug and coated
with cellulose ccment.
Cement is  also applied
liberally all round the inside
of the case where the plug
and socket enter. When left
T to dry for 24 hours the

assembly should be strong and rigid.

Small strips of copper foil are now cemented
into the two bottem corners to make contact with
the battery. A 4 B.A. lin. screw is heated by a
soldering iron and then pushed through the
Perspex about 1/32in. above the.copper foil at
the front end. A small tag of copper foil is
now soldered to the screw so that by turning the
screw about a quarter turn the foil tag makes
contact with the foil battery strip (Fig. 2).

The clectronic assembly is next made up. No
chassis of any form is used. the various com-

watt.

1 trans-

PTRTI R, [T

The Lavout of the parts may be seen from this
illustration.
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ponents simply being wired together. Dueto the
small dimensions and lightness of the components.
this method of assembly is entirely satisfactory.
The interstage transformer is the heart of the
assembly. the components connected to this are
soldered straight on to the four pins of the trans-
former. Note: A pair of long-nosed pliers should
be used as a heat shunt at cvery soldered joint.

Wien the clectronic assembly is finished it
should fit into the top half of the case. All that
is now neccessary is to connect the leads of C3 and
C1-to the coaxial plug and socket respectively
and connect leads to switch and battery. Remember
to connect the outers of the socket and plug to the
positive line.

Operation

Before switching on check all connections and
the polarity of the battery. This is extremely
important as reversed polarity will burn out both
transistors.

PRACTICAL ‘WIRELESS

february, 1958

The unit can be tested by connecting a low-
impedance microphone to the input (socket) and
feeding the output into a pair of high-impedance
headphones or into a power amplifier.

It is important that the unit is only used with
a low-impedance input. as a high-impedance
input will result in a loss of signal strength and
excessive backhground noise.

T ~3 —
G
Ly DTRI
On/Off. 7 7o pas,
5"4 A To reg-fine +line

Halif of penlight battery

r

Copper foil strip Copper forl strip

Fig. 2.—Layout of the parts.

MSF Standard Frequency Transmissions

DETAILS OF THE

A MODERN standard of frequency of high

precision is an expensive and claborate piece
of equipment. but it differs from the other
standards of measurement in that it can be made
available continuously over wide areas by means
of radio transmissions. The National Physical
Laboratory has taken a leading part in establish-
ing the salient requirements and properties of
such transmissions and regular transmissions are
now made on frequencies of 2.5, 5 and 10 Mc/s
which arec among those allocated to this purpose
by international agreement.

The MSF transmissions, originated experi-
mentally in 1950 and now operated on a perma-
nent basis from the Post Office Station at Rugby
on behalf of the Naticnal Physical Laboratory.
are intended to serve mainly the United Kingdom
and Western Europe. and the reception reports
that have becn received over the last five years
show that this objcct is achieved by the present
programmnic. Most users obtain satisfactory
reception of cne of these frequencies which are
radiated almost continuously. The accuracy that
can be obtained from them is, however, limited
by the propagation conditions which can cause
changes in the received frequency amounting to
* 2 parts in 10°. An additional transmission
is therefore made for one hour each day on a
frequency of 60 kc/s. The ground ray is
receivable over a wide area, but even if the sky
wave is used, the propagation cffects are small
and do not in general cause errors exceeding a
few parts in 10°. This transmission has proved
so valuable that the carrier wave of the more
powerful 16 kc/s GBR telegraph transmitter is
now also controlled by the MSF standard. The
new transmission does not, however, form part of
the MSF service nor does it carry the special
modulation programme. It transmits Observatory
time signals at 10.00 and 18.00 hours G.M.T.

NPL RADIATIONS

each day but the signals do not prevent thé
carrier wave from being employed as a standard
if suitable reception techniques are employed. Fo
example, local standards have been compared with
this carrier wave with an accuracy exceeding
# 1 part in 10" in the United States of America
and New Zealand.

Programme and Technical Details

The transmissions on 2.5, 5§ and 10 Mc/s are
continuous except for a break between 15 and 20
minutes past cach hour which is made to permit
of noise measurements during thesc intervals and
also to serve as a means of identification if more
than one transmission is being received on the
same frequency. The power is 0.5 kW in all
cases and a bottom fed mast radiator is used
for the 2.5 Mc/s transmitter and quadrant dipoles
for the § and 10 Mc/s transmitters.

The 60 Kkc/s transmission operates between
14.29 and 15.30 G.M.T. each day with a power
of 10 kWw.

Aodulation Programme
Minutes past euch hour Modulation

0-§ 30-35 45-50 1000 c/s
5-10 20-25 35-40 50-55 1 ¢/s pulses, 60th
pulse increased
in duration to
. 100 milliseconds

10-14  25-29 40-44 55-59 Unmodulated

14-15  29-30 44-45 59-60 Speech

ment

announce-

(Owing to maintenance work on the aerials
at Rugby it has been neccessary to change the
time of the 60 kc/s transmission to 19.59-21.00
G.M.T. since the beginning of November, 1956,
and to replace the 16 ke/s GBR transmission by
another from GBZ at Criggion on 19.6 kc/s.)
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HOME RADIO OF MITCHAM

187 LONDON ROAD, MITCHAM, SURREY.

RESISTOR COLOUR CODE
CALCULATORS
The Chatsworth resistance chart enables

you to read value. including tolerance,
at a glance. PRICE [,6, plus 3d. post.

MIT 3282

THE THREE DEE

is a dual range radio with band-piss
tuning using a crystal diode and
three transistors. Loudspeaker recep-
tion and low running costs from a
7} volt battery.  Designed for local
station reception and ideal for cara-
vans, bedroom, workshop, or second
radio set. Chassis size 6in. x 4in. x
2in. Full constructional data and
price list, I,-, post paid.

W.B. STENTORIAN H.F.1012

The most popular Hi-Fi
speaker on the market today.
Top quality at realistic
cost. 10in. diecast unit with
12,000 gauss magnet. Re-
sponse 30 to 14,000 cps ; 10
watts handling and universal
speech coil for 3, 7.5 and
15 ohms. PRICE £4.19.9.
plus 2;- post.

We also stock the full range
of the famous W.B. speaker
und e uipment cabinets in
contemporary and standard
sgyles. Send 3d. stamp for

PULLIN SERIES
8. 100 MULTIRANGE
* TEST SET

21 ranges A.C. D.C. f'rom
190 microamps (o 1.000
volts, sensitivity 10,000
ohms per volt. Descriptive
leaflet on reyuest. PRICE i
£12.7.6, or deposit £2.10.0
and 9 monthly payments |
of 24'6.

|

E.H.T. TESTER

Don't guess E.H.T.
—test it. 3 (0o 16
KV A.C. and D.C.
from transformer or
fly-back source. An
essential instrument
for every engineer.

A new book, “FUN WITH RADIO”
ideal for any voungster ' or young
enthusiast. 12 constructional
articles from crystal sets to Hi-Fi
amplifiers, fully illustrated. PRICE
10/6, plus 1 4 post.

“HI-F1” YEAR BOOK,”
10/6. plus 1,4 post.

|

price

Boxed  with  ful]| Newnes * SHORT WAVE MAN-
Instructions and UAL,” price 6/-, plus 1/- post.

guaranices “ HIGH FIDELITY LOUD-
PRICE 52,6, post J SPEAKER ENCLOSURES,” price

paid. 5/-, plus 6d. post.

MULLARD
5-VALVE
10 WATT

quality ampli-
fier. Full con-
structional
details including
pre-amplifiess,
etc.. in ** High
Quality  Sound
Reproduction,”
price 36, plus
o6d. post.

We also stock

parts for the Mullard *3-3 52
amplitier and the tape-recorder N
amplitiers. )

JASON F.M. TUNER KIT

The most success-
ful Home Con-
structor design
ever produced.
Enjoy the thrili
ol crystal clear
Hi-Fi  reception.
All parts standard
and n stock.
Complete kit
£7.7.6, plus 2/-
post, Full con-
structional  data
and point-to-point
diagram, with
price list, price
24 post paid.
Switched version
sec below.

ARMSTRONG AND DULCI
CHASSIS

We stock full range of these quality tuner. receiver
and amplifier chassis. Calil for demonstration.

A NEW JASON F.M. TUNER—THE MERCURY

F.M. at its simplest and
best. The programme you
want at the turn of a
switch.  A.F.C. prevents
drifting and the Foster-
Seeley discriminator gives
i top guality. Crystal-clear
Hi-Fi reception for all
the fumily ALWAYS.
Full data and price list
2 4, Tpost paid. All parts
available separately,
COMPLETE KIT £10.0.0.
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SPUTNIK SPECIAL

Reception Set 208, SHORT-WAVE RECEIVER

10 me/5-80 mers (5-30 metres)
Complete with 6 valves. 2-6K8G., 2-EF39. 1-8Q7G, 1-8V6G and
Metal Rectifier. R.F. stage B.F.O. Built-in 6{" P.M. Speaker,
Muirhead slow-motion drive. Air tested and guaranteed. Input
8v. D.C. and 100/250 volts A.C. Complete in Metal Transit Case.

ABSOLUTE £6/ |9/6.

BARGAIN

carr. 15/6.

WALKY TALKY TYPE 38
TRANSMITTER/RECEIVER

Complete with 5 valves in new condition with circuit. These
sets are sold without guarantee, hut are serviceable. Price
22/6, Postage and Packing 2/6,

fleadphones. 7/6 pair; Junctmn Box, 2 8:; Throat Mike, 4/6 ;
Canvas Bag. 4/-, Aerial Rods, 2.6 cach

“TRANSISTOR—8”
ror £11/10/-.

This Portable 8 Transistor Superhet is tunable for poth
Medium and Long Waves and is comparable in performance
to any equivalent Commercial Transistor Set.

Simplified construction enables this set to be built easily
and quickly into an attractive lightweight cabinet supplied.

Push-Pull Portable Superhet
Can bhe huilt

Send for circuit diagrams.| |We can supply all these
assembly data, iltustrations| [items including Cs,binel. for
and instructions, and full
shopping list, 3d. in stamps.

£11/14
All parts sold separately.

“EAVESDROPPER?”

TIIREE TRANSISTOR POCKET RADIO
(No Aerial or Earth required)
Variable Tuning. Total cost, as specified including Transistors.
Transformers, Coils, Condensers and Battery, etc.. with circuit
and plastic case.
POST FREE

All items sold separately. 5
With Balanced Armature, 81/-. With Acos Mike, 90/-. With Min.

Hearing Aid. 90/-.

TWO-TRANSISTOR MINIATURE POCKET RADIO
The smallest Transistor set offered on the market., Variable
Tuning, Drilled Chassis, Plastic Case size 3in. x 2in. x {in., Minia-
ture Hearing Aid. 2 Transistors and all components including
1} volt Battery. Circuits and full practical layout diagrams.
All items sold separately.

Total Cost Complete

“ HOMELIGHT " 2-TRANSISTOR PERSONAL PORTABLE
Variable Tuning

We can supply all components including 2 Transistors, Diode,

Resistors, Condensers and Miniature Hearing Aid and Plastic

Case size 4} x 2f x liin. and 1} v. Battery. FOR 52/6

All items sold separately.

R F 24 10/-. R.F.25, 12,6 8 v. VIBRATOR PACKS
26, 25/-. Brand new with Output 12) v. 20 mA.. 12 6.
valves carr. 2/6. Brand new.

373 MINIATURE LF. STRIP 9.72 Mc/s

The ideal F.M. conversion unit as described in P.W. April‘May,
195", Complete with 6 valves, three EF9l's, two EF92’s and one
EB91. I.F.T.'s, etc., in absolutely new condition. With circuit
42/6 (with valves), |2/6 (less valves).

Postage & Packing 2/6 (either type).

SEND STAMPS FOR NEW 1958 28-PAGE CATALOGUL
OPEN MONDAY to SAT. 8-6, THURS. 1 o’clock.

HENRY’S RADIO LTD.

5 HARROW ROAD, EDGWARE ROAD, LONDON, W.2,
TEL.: PADDINGTON 1008-9

'WIRELESS February, 1958

JUNIOR
UNIVERSAL
METER

Model 1204

A small 21-range instrument ideal
for the enthusiastic amateur. Sensi-
tivity is 1,000 o.p.v. A.C. and D.C.
Accuracy : 29, D.C.; 3%, A.C.

Size: 43" x 33" x 1'5,|e
Weight: 14 ozs.

RANGES :

0-.25-10-50-250-500-1,000-2,500. Volts A.C.:
: 0-1-10-50-500-
0-2,000 ohms, 0-200,000 ohms. Can be
Autematic overload protection

Volts D.C. :
0-10-50-250-500-1,0C0-2,5C0. Milliamps D.C. :

5,000, Resistance :
extended to 2o megohms
fitted to meter movement.

REDUCED £9 . 5 . 0

Prompt
Delivery
)

PRICE

CREDIT TERMS : Nine monthly payments of £1.4.4.
ALL TAYLOR instruments available on HIRE PUR-
CHASE and 7 DAYS® APPROVAL

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Montrose Avenue, Slough, Bucks.
Telephone : Slough 21381. Cables: Taylins, Slough
SA\HE DAY

VALVES - *sexcvice

All Guaranteed New and Boxed

1.4v. midget, 1R5, 185. 1T4, 354, DAF91, DFS1, DK91, DL92, DK92,
DLY4 ;. AN for 27/

% Y 4 6.
1ATGT 13/6,6V6GT 7/6|DAC32 11/-/EF55 96 PENIS 66
1C5GT 158 6x4 i~|DAFS6 8/6| EF3) ‘ L33 29/6
1HSGT 11'-[6X5GT So|DF® . 114|EFSS  216/Pray is'e
INSGT 11/-'787 8-{DF9%  §/6|EF86 12/6'PL82 g/
IR5 8/-.7C5 8-|DHT6  7/6|EF89 9/6|PL83  10/6
185 7/87C6 g/-|DH77  8/-|EF91  6/-.PY80 8.8
1T4 713\ THT 8-|DK32 13/6|EF92 I PY81 86
Q4 8/- 1757 9-|DK9%2  8-|EL32 56|PYs2
305GT  9/8|7Y4 8/-| DK96 6 ELas  100/0Y8 o6
354 7'6/12AH8  9/-|DL33 /6|EL33 226/ PZ30 18/
3V4 8-12AT7 §-/DL3 15/6 EL4l  9.-'SP4l  3/6
5U4G 8- 12AU7  8/-|DL% /6(EL42 106, SP61 36
SVIG  11912AX7T  8-EABCH0 7@|EL& 9. THAL 178
SY3GT 7'6|12BA6 8-|EAF42 10/6 EM34 10-i1U2 146
524G 9612)IGT 108|801 /'EMB0  10-'U26  12'6
6AK5S 4 ' 7/8/EBC33 7/8 EY5l 123,050 76
GATe  G°IISROT 190 |BRGAL  oie|Bres 17 6 U6 6
6AM5  5-112Q7GT '¥/6|EBFS0 10/8|EZ40 7.8 U8 7-
6AM6  @- 12SNYGT < {EB -|[EZ41 96 UABCEO 9.6
6AQ5 78 g(ECC8L 8- UAF42 106
6AT6 8- 1273 7/6 | EC /-|EZ81  9:8 UBC4I 86
6BA6  76/14S7 _ 12/-|ECCE3  8/-| FW4'500 UBF80 9-
6BE6 7 6|L6GT 9/-|ECC8S 10/6] ° 136 UCH42 g
6BJ6 7-'2574G 9/ ECC85 9/6/Gz32  11'6|UCL83 156
6BR7 86 3BL6GT 9/8|ECF8) 10/6|KT3C 86 UF4l 8-
6BWS 78 3573 CFB2 11/-\KTd44  6:6 UF42 15/
6BWT 9.6 3524GT 7/6|ECH21 14/9|KT63  6,6/UF89 10/
6F6G 68 33Z5GT _9/-|ECH35 -9/8{KTW61 6/- UL4l 86
6F12 6.- 43 13/6|[ECH42  8/8|MH4 8- UL8:  9/-
6J6 §6 J0L6CT “BGIECHEL  8-|MUl4 8% UYaL 156
6KiG 46 B0 C 10/-|N18 8-|UYil 76
SKICT 8 AC/TP 20/- EJ3TA 8/6/ P61 3'6,UY85 7.
K8G 79 AZ31 6|EF3 @/ 4 ‘g.|vPal %l
6115 136 B, BOCIBRG /6| pORRD 11'6/VP1321 21/~
QIGT 96 CL33 16/9|EF42 11/9|PCF82 10 - W76 5
6SNIGT 7 6 DI 3/-|EF: CL82 10~ W77 58
6USGT 116 D71 8/ SYL 6/6/PCL83 9 6|Y63 '~
6V6G -l Poscage 6d. per valve extra. IZ77 6/

Any Parcel Insured Against Damage In Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16 STA. 4587
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Observe the Satellites—2

HOW TO PICK UP AND TRACK THE ARTIFICIAL MOONS
By O. ). Russell, B.Sc.(Hons.), G3BHJ
(Continued from page 776, January [ssue).

’ REVIOUSLY the outlines of the Doppler
principle of satellite velocity determination
were  mentioned.  This. as previously

explained. involves measurement of the observed
satellite frequencies. On approach the frequency
is higher than the true frequency, while when
receding the observed frequency is lower than
the true frequency. Readers were introduced to
the “conversion factor™ of 14 cycles per second
per megacycle per 1.000 m.p.h. of velocity. This
indicates that for the 20 Mc/s. transmission the
observed frequency shift will be 30 cycles per
1.000 miles per hour of relative velocity. Thus
with a satellite moving at 18.000 m.p.h., a total
frequency variation of some 540 cvcles above and
below the true frequency will be observed.
Fig. 1 illustrates this diagrammatically, and shows
how the rate of drift varies. However. aurally
the drift takes place very slowly if one is listening
to a high beat note. and plenty of time will be
available for measuring the initial and final
frequencies.

As earlier explained. the time during which
signals may be abserved at any one approach of
the satellite may be from a minute or so up to
periods of an hour or more. depending upon
propagation conditions. - On the 40 Mc/s
-trequency, ionospheric cffects will be less marked,
and some 10 minutes or so-will be the probable
audibility period for a close transit. We have
to remember that under some propagation con-
ditions the 20 Mc/s signals may be heard for
much longer periods, although this will not apply
very often to the 40 Mc/s signals. For the
108 Mc/s American satellite signals, the duration
of audibility will be close to the *“optical™
visibility, so that the maximum audibility will be
around 10 minutes, perhaps a little longer. For

Frequency

—— ime
. 10 minutes approx

Fig. 5.—Diagrammatic representation of the Doppier
frequency shift as a satellite passes overhead. Some
tfen minutes of audibility may be expected from a
satellite at 300 miles altitude. Satellites at greater
heights will be audible for longer times.

N\

.

all signals under “optical range™ conditions,
which will apply to the lower frequency satellite
signals when DX conditions are poor. one will
expect the satellite signals to appear suddenly at
reasonable strength. rapidly peaking in less than
a minute to full audibility. and holding a steady
signal for several minutes before disappearing as
suddenly as the signal first appeared. Under
ionospheric and other anomalous propagation
conditions, not only the 20 Mc/s signals but the
higher frequency signals may be greatly extended
in range.

The Aerial

So much for the duration of audibility when a
satellite makes a transit. How best to receive
such signals? Clearly an aerial system having a
good pick-up for the distant signals is required.
as the strong *“overhead ™ signals can be left to
look after themselves. Morcover, an aerial having
a good pick-up from all directions is necessary,
so that one may cope with varied satellite orbits
and angles of approach. The ideal aerial for this
application is a vertical type. Several forms of
vertical acrial may be used depending upon site
restrictions.  Thus the “simplest ” vertical system
is a 12ft. whip fed by cosxial cable. as shown
in Fig. 6. 1In fact the Allwave Belling Lee type
of anti-interference vertical rod aerial is very
useful for this type of reception, and many
households will already have such aecrials for
domestic reception.  Another sure-fire performer
is the groundplane aerial. which will give very
good results (Fig. 7). These aerials should be
mounted at a reasonable height to minimise
absorption of low angle signals by surrounding

T 1=9" Whip aerial
12" Whip deriat
1 Padialx ’
2-3" <
each
Coaxial
Cable . .
Coaxial |
Feeder

76 Receiver
7o Receiver

Fig. 6. (lefty—A simple vertical whip aerial will give
excellent results when receiving the satellite signals.
Such an acrial should be mounted at a reasonable height
S0 as to be clear of nearby house wiring, gutters and
telephone lines.  Fig. 7. (right)—A groundplane aerial
will give very good results on satellite reception,
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house wiring. telephone lines and other impedi-
menta of modern life. A simple centre-fed
vertical dipole (Fig. 8), or an end-fed vertical
(Fig. 9) may also be used. The vertical
directivity of such aerial systems is shown in
Fig. 10. Thus such aerials have the valuable
property of being most sensitive to the low angle

PRACTICAL

Feeder

Feeder

Fig. 8. (right)—A4 simple centre-fed vertical aerial that
may be suspended beneath an éxisting horizontal aerial
wire. Coaxial feeder of any length may be used as a
lead-in. Openwire feeder or 300 ohm line in multiples
of 12 fi. lengths may also be used. Fig. 9. (left)—
An end-fed vertical aerial may be used with
good results.  Coaxial cable should not be used,
but 300 ohm ribbon or open-wire spaced feeder may
be used in lengths that are multiples of 12 ft.

distant signals of the satellite transmitters, thus
giving the best possible opportunity of receiving
signals from maximum ranges, The sort of signal
variation that might justly be expected with a
well-sited vertical aerial is shown in Fig. 11. When
local ground conductivity and absorption are
poor. the strength of the distant signals will be
attenuated. However. the vertical acrial still gives
a good chance of optimum audibility over
extreme ranges, and in view of the constructional
simplicity of such systems, they may be ecrected
even in the most limited spaces. A simple vertical
aerial might be suspended from an existing
horizontal aerial for example. Amateurs have
found that existing 21 Mc/s aerials may be used
for 20 Mc/s reception in many cases, so that
many amateurs are already in business” for
cfficient satellite reception.

The Receiver

A good receiver is desirable, and some form
of communications receiver is preferable. Some
forms of amateur communications receiver are in
fact “amateur bands only,” and some form of
converter will then be needed to enable the
satellite frequencies to be covered. This also
applies to some popular forms of service com-
munications receivers that do not cover the
20 Mc/s satellite channel. To perform an accurate
Doppler frequency measurement, a pair of
measurements made at the initial and final audi-
bility of the satellite will enable a good estimate
to be made. However, an accurate pair of
measurements is essential. The tuning control,
even of a' bandspread receiver, is too coarse to
enable a kilocycle shift to be accurately measured.

‘WIRELESS February, 1958

Even the sweep of the B.F.O. control is too wide.
However. this may be overcome by fitting a
vernier control to the B.F.O. which shifts the
B.F.O. frequency only by about 1% ke/s for its
maximum sweep. A 0-10 Phillips type trimmer
may cven be used for the vernier condenser, which
provides virtually a micrometer action. Otherwise
a small receiving type of variable may be made
by removing plates from such a condenser. until
the total capacity swing is only a pF or so. Such
a control must then be calibrated in terms of

(>~L—

Ground

.Fig. 10.—Reception pattern for vertical aerial
systems described.
s
$
1
43
w

Fig. 11.—Signal strength variation observable with a

transit of a satellite when using a vertical aerial.

For a very close approach there may be a dip in signal
strength when the satellite is directly overhead.

frequency. and while we would like to detail
procedures for this, unfortunately our space is
limited.

However. assuming one has calibrated such a
device, we will consider its use. We should have
a vernier B.F.O. pitch control, calibrated over a
1,500 cycles swing. Thus we can “ zerobeat ” the
satellite frequency initially, and observe the
change necessary to maintain zerobeat up to the
time of disappearance of the satellite. However,
note well that as the receiver H.F. oscillator is on
the H.F. side of the signal, as the received signal
moves L.F. due to Doppler shift, the actual I.F.
will move higher. Therefore our B.F.O. control
should be calibrated so that the L.F. end is -
nearly the minimum capacity position of our
vernier capacitor. We will .then be able to avoid
the embarrassment of hcaring the satellite drift
the wrong side of the B.F.O. setting. so that we
cannot take a reading. Practically. we have to
move the B.F.O. condenser towards its lower
capacity setting to maintain zerobeat. This
should be remembered when initially calibrating
against standard L.F. frequencies.

Measuring the Speed

We can now imagine the first attempt to
measure the Doppler shift. The recciver should
have been running well in advance of the expected
time so that it has rcached a stable state. Also
as anomalous propagation cffects may be in
evidence we may be able to receive the signals
well in advance of the published transit time.
With average propagation conditions. the W.W.V,
transmissions of the American Bureau of Stan-
dards will not only cnable us to set our watches
and clocks accurately. but will provide a con-
venient marker for the 20.005 Mc/s satellite
transmissions. Thus we should be ready- at least
half an hour in advance. Setting the B.F.O. on
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W.W. V.. we detune the receiver H.F. until the
W.W.V. beatnote has run up to scveral kc/s, by
which time on most communication receivers
W.W.V. will hardly be audible. We sit back
listening, anxiously scanning the crawling clock
until we imagine . . . no, there it is . . . a weak,
fading ionospherically diffused. watery signal
filtering in well in advance of the expected time
of audibility. This gives us a sporting chance
of finalising our adjustments for a good Doppler
reading. With the receiver tuning centralised to
peak up the signal. we zerobeat the V.F.O., taking
care that the zerobeat initially is on a convenient
calibration point, say *“ 100 cycles.” Suddenly the
signal peaks and steadies as it comes into '“ opti-
cal range,” and a noticeable slow drift of fre-
quency occurs. For a couple of minutes the
signal drift is recally noticeable as we listen to
a strong, steady carrier. Finally, after some
minutes, the signal dips, and then there is a fading
ionospheric signal once more. We measure our
shift of the B.F.O. control . . . some 1,030 cycles.
Not bad. If we use the “ exact ” conversion figure
of 29.8 cycles at 20 Mc/s for converting this, we
get a velocity of 17.280 miles an hour. (Remem-
ber that the total frequency shift must be halved,
as the total measured relative velocity has been
from approaching to receding, le.. twice the
actual velocity.) The accuracy of this figure will
depend .on many things. With an accurate cali-
bration of the B.F.O.. this is limited to the deli-
cacy with which we may estimate truc zerobeat.
By ecar this may not be to better than, say, 30
cycles—an error of perhaps 1,000 miles per hour.
An experienced amateur could do much better by
purely aural estimates of zerobeat. If we used a
cathode ray oscillograph method. we have no
difficulty in principle in estimating to better than
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a cycle per second, thus getting velosity figures
accurate to a measurcment crror of only a few
miles per hour.

There are a large number of simple refinements,
and equally simple corrections to measurements,
aerial systems and other exciting possibilities for
the amateur. These open up very interesting and
novel activities for amateurs and short-wave
listeners alike, particularly as they do not neces-
sarily involve complex or cxpensive equipment.
In fact, much useful and absorbing work may be
performed with simple reccivers and equipment.
However. space allocations do not permit of
further description at the present time. We will
warn the beginner. however. nor to confuse the
W.W.V. signals with the bleeps. This has hap-
pened, as no blecps were heard after the third
day, when transmissions were pure C.W., yet
reports of bleeps occurred. At the most a few
sporadic bleeps may have been emitted, but
observers and the writer have listened for many
transits of the first satellite. and have only heard
a continuous unmodulated carrier after the first
few days. However. W.W.V. emits a timing and
a tone signal that under some conditions produces
an cffect very much like a “ bleep-bleep,” which
has obviously deluded many listeners.  This is
important. as at the time of writing the second
satellite is orbiting and bleeping. Clearly the
bleep signal is a feature of the satellite trans-
missions, but one which may discontinue after a
period. One should be on watch, therefore. for
either a bleep signal or a continuous wave signal.
Moreover, other forms of modulation may be
impressed on the signal in order to telemeter data
to Earth. A tape recorder is therefore a useful
and handy means of recording these signals for
examination at leisure.

BREMA. News

Preferred I.F. for V.H.F.J[F.M. Receivers

IN a technical bulletin issued to members, the
British Radio Equipment Manufacturers’
Association states:—

“ It will be recalled that with the commence-
ment of the V.H.F. sound radio service in this
country an I.F. of 10.7 Mc/s was usually employed
since this frequency was in use in the U.S.A. and
on the Continent.

“ Recently. consideration has been given to the
suitability of this frequency for wuse in this
country, mainly with a view to interference to
and from other services. Whilst on purely
technical grounds certain other frequencies showed
a marginal improvement over 10.7 Mc/s. it is
considered that those advantages would not
justify abandoning this almost universally
adopted frequency and the B.R.E.M.A. Executive
Council has, therefore, endorsed the Technical
Committee’s recommendation that 10.7 Mc/s
should be confirmed as the preferred intermediate
frequency for receivers used in the U.K., with the
oscillator frequency on the low side of the signal
frequency.”

Radio and TV Sales Maintained
Retail sales of radio and television receivers

and radiograms for the first ten months of
1957 continued at levels above those for the same
period in 1956, according to the latest survey by
the British Radio Equipment Manufacturers
Association.

Television receiver sales over the ten months
were 2 per cent. higher, radiogram sales were
26 per cent. higher and radio recciver sales 20 per
cent. higher.

The B.R.E.M.A. retail surveys, it should be
borne in mind, do not include rental or relay
transactions.

In the month of October retail sales of
television receivers were 198,000, an increase of
19 per cent. on the previous month but a decrease
of 13 per cent. on October. 1956; sales of radio-
grams. 25,000, were 25 per cent. above those for
September and 9 per cent. above those for
October, 1956, and of radio reccivers, 107,000,
10 per cent. above those for the previous month
and 16 per cent. above those for October, 1956. .

The proportion of hire purchase and credit
sales rosc for tclevision receivers from 54 per’
cent. to 55 per cent. in October and for radiograms
from 58 per cent. to 59 per cent. For radio
receivers the proportion remained tie same at
32 per cent.
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An Ancient Set

WENT round to see a friend the other even-
ing and found him listening in on an ancient
one-valver with a pair of headphones.

Explanation: the family wanted to watch tele-
vision and he didn’t. Incidentally, the receiver
was one described in these pages over 20 years
ago, making use of a Cossor Triode. It was a
simple Reinartz circuit, which was very popular
in the early "thirties. It is amazing how efficient
some of these receivers were. Apart from, as one
would expect, a lack of selectivity, the reproduc-
tiori was as faithful as anything we have to-day.
I often receive letters from readers stating that
they are still operating some of our older designs.

My Den

FOR the first time in my rather lengthy associa-
tion with this journal 1 had a letter the other
day from a reader asking what my own private
den was like. Very much like yours, 1 suppose. It
is a den 1 had specially built. It contains, apart
from a very complete library and bound volumes
of this journal, the usual collection of test gear,
receivers, a desk, workbench, tools, wall charts,
and a wall board and a variety of plug points.
1 have spent thousands of happy hours in that
private sanctum sanctorum. 1 often remain in
it until.the very early hours of the morning, and
in the early days of radio the local police often
loeked in for a coffec and a chat. Large
numbers of the police in those days were inter-
ested in set construction and my den became a
sort of forum and free lending library ! 1 have
always maintained that any handyman or radio
amateur should have a place in the house set
apart, so that he can lock the door without risk
of the housewife tidying things away to places
where they are seen no more. A den enables you
to be untidy tidily, and you can start straight
away every evening {rom the point where you
left off the night before. 1 found it irritating to
have to pack up may tools and the work in hand
every night, and sort it out again the following
evening. And so I had this building put up. It
is not large, but adequate, has side and roof lights,
heating and simple cooking arrangements. The
telephone is, of course, laid on. In those days
this brick structure cost only £80 to put up and
that included cavity walls.

If, for one reason, you are unable to have such
a building put up in the garden, remember that
the attic is quite easily converted to a workshop
and can be made quite comfortable in the winter,
even if a trifle warm in the summer.

This reminiscence encourages me to invite you
to send me photographs of your den with brief
notes. I will pay a guinea for every photograph
reproduced in this journal and will undertake to
return unsuitable photographs if a stamped and
addressed cnvelope is enclosed. Incidentally,

'{V@JMF/W@HD@@HDQ)?M]/

__’//

many of those now famous in radio enjoyed many
pleasant hours in my den, in which, may 1 add,
my attention has not been entirely devoted to
radio. Every one of my articles for “ On Your
Wavelength ” has, however been written in it.
That title has been running without break in this
journal, from the first issue of “Amateur Wireless,”
on which I originally served, and which was sub-
sequently absorbed by PrAcTICAL WIRELESS and
throughout this present journal. You will
remember that when we took over “ Amateur
Wireless ™ the title of this journal was temporarily
changed to “Practical and Amateur Wireless.”

The collapse of the older journal was the
culmination of a fierce battle put up by
our competitors when P.W. was launched.

Very naturally, they resented the intrusion of a
newcomer into a market which they had held for
nearly 10 years and which they had come to
regard as their own. 1 was the only member of
A.W. to be taken over. 1 am entitled, I think,
to regard myself as something of an historian
of radio. I had myself been running a monthly
supplement to a science periodical under the name
of “ Amateur Wireless,” and I presented the idea
for the new journal to Cassells. They launched it
with a shrug of the shoulders, expecting a circu-
lation of about 30,000. They were unimpressed
with my arguments that the circulation would be
nearer a quarter of a million. I turned out to be
right.  When the periodical side of the business
was purchased by the Berry Bros. (later to become
lords) “ Amateur Wireless ” was sold to the then
editor of the paper, who operated it for a time
from a building in Fetter Lane, London. It could
not, however, in spite of its eight years establish-
ment, withstand the competition of P.W., and
the new policy which it stood for. 1In those days
the specification for one of the receivers described
in our competitors’ pages read more like a cata-
logue of the industry. The specifications, I fear,
were very much decided by the advertisers. If
three valve manufacturers were advertising in one
particular issue, those three manufacturers were
specified, but P.W. originated the solus specifica-
tion. Only the parts used in the prototype receiver
were specified in our design. We had not one
eye on the advertisements, and if it was found
that a particular valve or transformer suited the
circuits better than others, it was specified whether
the makers advertised or not. And that is a policy
which has been carried out to this very day.
The rightness of that policy was proved by the
fact that all of our competitors except one fell
by the wayside, and we are the only one of that
group left. We built up a loyal and abiding
readership which provides the hard core of our
circulation and which has remained with us ever
since, and is annualiy augmented by thousands
of new readers.
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Practical Applications of
Negative Feedback

SOME THEORETICAL CONSIDERATIONS DISCUSSED

By T. W. Dresser

IVEN a circuit like that shown in Fig. 1, few
readers would fail to notice the loop from
the output transformer secondary to the

cathode of the first valve and correctly namc it
a ‘“ Negative Feedback ™ loop. But a request to
define its cffect upon the amplifier would prob-
ably rcsult in a widely varying series of answers
and, in a few cases, perhaps, no answer at all!
Negative feedback. unfortunately, is like that: it
is a wide and confusing subject and the confusion
has not been lessened by some, at least. of the
many articles which have been written about it.
For the pedant negative feedback can be
defined as feedback which has a component out of
phase with the input voltage. Positive fecedback,
on the other hand. is feedback which has a com-
ponent in phase with the input voltage. Put in

AMAAAAAAAARRAA
YWYV Y v

=

Fig. 1.—A negative feedback loop.

another way, feedback means taking a voliage
derived from one stage (usually the output) of
an amplifier and feeding it back in such a way
to an earlier stage that it either assists the input
voltage (positive feedback) or opposes it (negative
feedback).

Negative feedback ensures:

(1) An improvement in the lincarity of the
frequency response.

(2) A diminution in phase distortion.

(3) A reduction in harmonic distortion.

(4) A diminution in noise and in hum voltage.
Additionally it also cffects important changes -
the input and output impedance of the amplifier.
which may or may not be an advantage, and also
resulls in a decrease in sensitivity, which is a
definite disadvantage.

Positive feedback increases the sensitivity (or
gain) and if carried to excess results in instability.
A typical example of this with which most readers
will be familiar is the reaction circuit in an
ordinary straight recciver; when the control is
advanced too far oscillation takes place, in other
words the circuit becomes unstable, and there
is a noticcable increase in distortion.

Feedback voltages may be obtained by either
of two basic methods. 1t may be developed across
a potential divider network connected between
the output terminals or by an extra winding on
the output transformer and in both of those cases
it is termed voltage feedback. That is onc method.
in the other method the voltage is developed

across an impedance in the output circuit.
through which the load current flows. 1t is then
HT+

Intervalve 3%
Transformer i
Output
=g Transformer
C
-1

——i-—

Fig. 2.—Feedback with a transformer in circuit.
called “ current feedback.”
given later.

With voltage feedback the actual voltage fed
back is proportional to the voltage across the out-
put load and reduces the effective internal resis-
tance of the amplifier. whereas with current
feedback the voltage fed back is proportional to
the current through the output load and increases
the effective internal resistance of the amplifier.
Hoth, however. affect the gain and distortion in

Examples of both are
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much the same way, despite the difference in that
respect.

Voltage Feedback

Voltage feedback causes the output impedance
Ra of the valve to be decreased to

Ra/(t + us)

where Ra is the A.C. resistance of the valve,
u its amplification factor before feedback is
applied, and # the fraction of output voltage fod
back.

HT+

FYVYYVVY YY"
sl
~
. ..J

T
!

T
T

VWYY

AAMAMAAAAAAA

3 (Left).—A variation of Fig. 2, and Fig. 4
(Right).—.A4 parallel circuir.

Current Feedback

Current feedback causes the output impedance
to increase from Ra to Ra = Ra + (1 + g) Rfb,
where Rfb is the resistance in series with the
load across which the feedback voltage is
developed.

The gain and distortion reduction with both
voltage and current feedback is derived from

Fig.

AAAAAMAAARAAAAA

Fig. 6.—A variation of Fig. 5.
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/(0 + GB)
where G is the gain of the amplifier without feed-
back and # is the fraction of output voltage fed
back.
Series connection of the feedback increascs the

input impedance to Zin = Zin (I + AR, while
HT+
R

RZ

AAAAAAAAAAAAA
VYWYV VWYY

AMAAAAAAAAA i@
VVYVYVWWWVYVY I
AAAAAAARAARAAA
VWYV WV
AMAAAAAAAAA
VYW I

1/
YWYV

Fig. 5.—A parallel connecred voltage Seedback
cireuit,

parallel connection decreases the input impedance
to Zin = Zin (1 + Ap) where, again, A is the
amplifier gain without feedback and 5 is the
fraction of the output voltage fed back. This
applies whether the feedback is voltage or
current derived.

Practical Methods
There are many practical methods of applying
negative feedback. One that is not often met,

(Concluded on page 892)

HT+ HT+

5

l

AAAALAA

PAAAAAAAAAL A ——
n_j
o

AR AAAAAAAAAAA
WWAWWWWY-

ARAAAAR

AAAAAAAAMA

VWYVVWYVYYY

b

Fig. 7.—A simple parallel circuit, and Fig. 8 (Right)
—Discriminating components are included in this
' circuit.
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207 EDGWARE RD., LONDON, W.2 & 23 TOTTENHAM COURT RD., LONDON, W.

The

Batteries

* Size only 8in. x &in. x 4lin.

THIE NEW

by Jdason

Complete setof parts available with built and tested ront end.

Prica £9 . |9 . 6 plus 2'6 pke. & carr.

Power Pack requirements 35 ma.

"Petite”
PORTABLE

A completely new design with the
all star feature [rom the firm with
45 years of exverience in the supply
of designs {or the home constructor.

MAY BE BUILT FOR

" £7°7°0
&‘:
#7 Plus p. & p. 3/-.

lixtra.
(type Bi2®) or equivalent, L.T. 1,6
(type AD3D) or equivalent.

* Instruction Book 16
MAINS UNITNOW AVAILABLE for ONLY 37'6 blus 2'- V.D.

MERCURY

SWITCHED F.M. TUNER

TR3

for £6.5.0
DEPOSIT &
8 MONTHLY
PAYMENTS
OF £5.17.11

HT. 10'-

Size 184in.

The NEW
De - Liuxe
TAPE RECORDER

OR CASH 45 GNS.
plus 21[- post & pkg.

Case finished in Red and Crecm
with gilt styling and fittings.
X 15in. X 8in.
A.C. Mains 200/250 v. 50 cycles.

TRADI:
ENQUIRIES
WELCOMED

for

BUILD THE 1.VALV
RECE;

EAVER
Asshownon B.B.C. T.V. This receiver
contains a DAF9 valve and a gatr of
4.000 ohm headbhones, and is powered
by a combined 67} and 1} volt battery.
Price complete with headphones but
iess battery 45-. Send for free
diagram.

THE STAAR ¢ GALAXY "

4-speed mixture Auto-changer. Pinger-tip
stop. start and speed change control.
Size 10!in. x 12%in. A.C. mains 110-250 v.
Price £9.15.0, plus 4/6 DPk3. & carr.
Credit Terms £1.5.0 & 8 monthly pay-
ments of £1.5.9.

SATTERY

2-Volt 16Ah bakelite-cased ACCUMU-
LATOR by Oldham, Dagenite, Exide.
New and unused. unspillable, 7! x4x2.
Price 6'6, plus 16 p. & p.

THE TELETRON * COMPANION

3 TRANSISTOR POCKET RECEIVER

;Fnt':lls ggcgex;i‘i%rt'or 89/6 compicte.
Postage and packing 1/6,

COMPACT GRAM
AMPLIFIER

Complete ready
to connect to
any type of Pick-
upand Speaker
it (3ohims). A.C.
1 Mains 2007250
#v. Volume
~ andtonecon-
. trol fitted

2 Dg with knobs.

“ Overall size
7lin. long x 3iin, wide x 2iin. high.

Suitable speaker 7 x
4in. elliptical 21,10, ° °
Plus packing and £2 I 6

postage  2/6

ADDRESS ALL MAIL ORDER ENQUIRIES TO: (Dept. P.W.) 207

AT LAST!

PREMIER RADIO CO.
have opened a branch in the
Middle of the West End at

23 TOTTENHAM COURT RD.
The best HI-FI Showroom

in the district

(2 minutes from Tottenham Court
Road Underground Station)

Tel. : MUS, 3451

WRITE FOR DETAILS OF
PRUMIER TAPLE RECORDER KIT
FOR ON £38.15.0.

4-WATT AMPLIFIER

MAY BE Plus 2/6 Pkg,

BUILT FOR£4- 1 0- & Carr,

Instruction Book 1/- post (ree.

A steel case Is now available, complete
with engraved panel, for 15/6 extra. The
amylifier may he supplied complete for
£5.5.0 pius pke. and post 3/6, or fitted in
case at £6 plus pke. and post 3/6.

2-BAND T.R.F. RECEIVER

MAY BE £ Plus 3/- Pk.
BUILT FOR 5-1 5. & Post.
3-Band Superhet Receiver may be

built for £7.19.6 plus pkg. & carr. 3/-.
These two receivers use the latest type
circuitry and are fitted into attractive
cabinets 12in. x 64in. x 5}in. in either

walnut or ivory hakelite or wood. In-
dividual instruction books 1/- each.
Post free.

8 WATT AMPLIFIER

This design includes 5 miniature valves
of the lafest types, an ultralinear out-
rut transformer suitable for Speakers of
3 and 15 ohms and a very attractive
perspex front panel with gold lettering,

complete set oi parts.
£8-8-0

Postage & packing

- extra.
or £10.19.68 built and tested. Send 1/6
for Booklet.
B.S.1t, T.U.8 3-speed Record Player

£3.19.6 plus 26 post and packing.
UL complete with arm, 38/-,

i) T LATEST (COLLARO 4-SPEED
SINGLE PLAYER UNIT COMPLETE
WITH PICK-UP AND TURNOVER
CARTRIDGE £4.12.6, PLUS 2/6 PKC.
& CARR.

Why not make the best !
MULLARD
AMPLIFIER KIT

Now supplied with ultralinear output
transformer.

All the components for Model 510, plus
pre-amplitier, on one chassis (total six
valves), chassis gold hammer finished.
May be purchased for £12.12.0 plus pke.
and post 7/6. This version complete and
tested £15.15.0. Or pre-amplifier and
tone control in a separate unit £14.14.0,
plus pke. and post 7/6.

EDGWARE RD., LONDON, W.2
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COMMUNICATION
RECEIVER R.1155

This magnificent receiver covers 5 ranges: 75-200 Kcfs.
200-500 Kc/s, 600-1,500 Kc/s, 3-7.5 Mc/s, 7.5-18.5 Mc/s. Fully
tested before despatch. Complete with circuit and instruc-
tion booklet. £8.19.0, carr. 10/-.

MONITOR TYPE 28. Consists of VCRI18, 6-SP6l, I-
5U4, 1-VUI120, 3-EA50. | m/a meter scaled 100-0-100 volts.
Incorporates Y shift, X shift in ufsecs, Focus, sync, Bias.
Input to X plates switched X 20, X 5 and direct, requires
only suitable power pack for use as oscilloscope. 60/-,
carr. 10/-.

BENDIX RECEIVER R.A.10. A 4 waveband superhet
covering [50 Kc/s-10 Mc/s. Valves, 65K7 Ist R.F., 6K8 mixer,
6SK7 Ist and 2nd !.F., 6R7 2nd Det., 6C5 B.F.O., 6Ké output.
Size 6} x 15}in.  Easily converted to mains operation as
described on page 453 of the September ‘' Practical Wire-
less.' £5.10.0., carr. 7/6.

RELAYS. 6,500 ohms and 3,500 ohms. 8/-a pair, post paid.
VIBRATOR PACKS. 12 v. input, 300 v. output at 150 mA.
As a bridge rectifier wil! handle 450 v. RMS at 120 mA. Pack
consists of 12 v. vibrator, 4 metal rectifiers, chokes and
smoothing condensers. Only 30f-, carr. 5/-. Also 6 v.
input, 230 v. cutput at 100 mA., complete 4-pin vibrator,
OZ4 rectifier. Fully smoothed, 25/6 each, p.p. 2/6.
WAVEMETER TYPE W1433. Frequency 154-260 Mc/s,
with crystal check znd calibration chart. Mains 50 cycle.
50/-. carr. 10/-.
COMMAND RECEIVERS. 1.5-3 Mc/s, fully valved.
Brand new, with circuit, only 65/-, 3-6 Mc/s, fully valved, only
35/-, p.p. 3/6 on €ach.

SPECIAL “ HAM ' OFFER. TEST SET 102. Consists
of impregnated mains transformer 200-250 v. 50 cycles, 12 v
2 amps., 6 v. 3 amps., output 280 v. at 80 mA. S.T.C. metal
rectifier 10 mA. 1-DETI19, 1-6J5. Bulgin plugs, sockets and
pilot lights. Mains leads. Circuit is a multi-vibrator locked
mains type, with a cathode follower. Can be modified for :
Audio Amplifier. Audio Osciltator, V.F.O., External Syn-
chronizer, Stabilised Power Unit, Modulator, etc. Brand
new, including circuit, only 40/-, carr. 5/-.

No. 38 TRANSMITTER/RECEIVER WALKIE TALKIE.
Range approx. 5 miles. Covering 7.4-9 Mc/s. Absolutely
complete, with junction box, headphones, microphones,
webbing, haversack. Brand New, only 60/-, carr. 7/6.
CONVERTERS. 40-50 Mc/s switched tuning, 8/6 each ;
50-65 Mc/s, tunable, 2@/- each ; brand new with circuits,
postage 3/6 each.

RCAF AMPLIFIER UNIT. 12 v. input. Vibrator Pack
250 v. out. OZ4 Microphone Transformer into 2 6K6GT
output valve with negative feedback. Size 8 x 5} x 8lin.
Brand new. 35/- each. P. & P, 3/-.

R.T.-7/APN-I ALTIMETER TRANSRECEIVER. Brand
new, complete with 14 valves : 3-12517, 4-125H7, 2-12H6,
I-VRIS0, 2-9004, 2-955. Famous Wobbulator Unit, Dyna-
motor, Relays 3,500 ohms and 6,500 ohms. A.F. amplifier.
Receiver section covers 400-450 Mc/s. Transmitter sweeps
418 to 462 Mc/s. With manual. Only 35/-, carr. 10/-.
HIGH RESISTANCE HEADPHONES.—Type No. 2,
4,000 ohms, brand new, 11/6 each, p.p. 1/6.

R109 RECEIVERS. 8 valves. 5-APRI2, 3-AR8 covering
1.8-8.5 Mc/s on two frequency bands. Contains 6 v. Vibrator
Pack and built-in 3}in. Goodmans speaker, operates from
6 v. battery, consumption 1} amps. Housed in metal case
13 x 12 x llin. Designed for Mobile or Ground station.
Operates with any normal aerial. Complete and tested,
including circuit. Very good condition. Only 80/-, carr. 7/6.
DRY CELLS suitable for above giving 8-10 hours continu-
ous running. Four 1.5 v. dry batteries in series, 5/-, post 3/6.
DYNAMIC SOUND POWERED HEADPHONES.
Type D.L.R.5. 60 ohms. 7/6, p.p. 1/6.

WHEATSTONE BRIDGE. Consisting of four stud
switches : 0-10 ohms, 0-100 ohms, O-Inf. Galvometer centre
zero F.S.D. 2.5 mA. Ranges easily extended. Housed in oak
cabinet 16 x 7} x éin. With instructions. 40/-, p.p. 4/-.
MUIRHEAD VERNIER DRIVES. Scaled 0-180 def.
Ratio 25 to |. 3in. dia. 10/6, p.p. I/6.

AMERICAN ROTARY CONVERTER.—With detach-
able cooling fan 12 v. input 250 v. output at 90 mA. Com-
pletely suppressed, 19/-, p.p. 4.,

elda Radio
. 2t

(Dept. “P ) 32A, Coptic Street, London,
W.C.1.

Phone : MUSeum 9607.
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== . e ALL-IN-ONE
frapiost I ER |
L ooy RADIOMETER

Circuit Test
L.T.& H.T. Tests
mA Test

Valve Test

Use the Pirco Ail-in-One RADIOMETER for the
practical testing of all types of radio and electrical

apparatus.

You can carry out continuity and

vesistance tests, check H.T., L.T., and G.B.

voltages, also

used on A.C. or D.C. mains.
Obtainable from your local dealers.
Write for informative folder to :—

oltag Household Appliances,
Lighting Systems, Bell Circuits, etc.

Car
May be

ONLY

* 32/6

COMPLETE

PIFCO LTD., WATLING ST., MANCHESTER, 4
36-37, UPPZR THAMES ST., LONDON, E.C4

FrReg To AMBITIOUS

— e
' This 148-page Book '

¢ ENGINEERING
OPPORTUNITIES ’
is a highly informative
guide to the best-paid
Engineering posts. It
tells you how you can
quickly prepare at home
on ‘““ NO PASS—NO
FEE »” terms for a
recognised engineering
qualification,outlinesthe
widest range of modern
Home-Study Courses in
all branches of Enginecr-
ng and explains the
benefits of our Employ-
ment Decpt.  If vou're
earning less than £20 a
f week you cannot afford
to miss reading this
unique book. Send for
your copy to-day—
FREE.

-++ FREE COUPON-~ "~

Please send me your FREE 148-page |
"ENGINEERING OPPORTUNITIES™ »

! that interests Me....ovvviiecseansaennens oooo O
+ British Institute of Engineering Technology H
:509 B, Coflege House, 29-31, Wright’s Lane, ¢
o Kensington, W.8. M
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A Single Valve

Vi

FURTHER NOTES ON
MODULATING THE ONE-VALVE,
TWO-STAGE TRANSMITTER

By R. H. Wright

NUMBER of inquiries have been received
regarding the possibility of using a crystal
microphone in place of the carbon type.
tor modulating the transmitter described in our
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clement consists of two crystals, having piczo-
clectric characteristics. cemented together with
plated clectrodes and connected to a diaphragm.
Sound waves will actuate the diaphragm. causing
it to vibrate the crystals and to genecrate corre-
sponding alternating voltages across the elec-
trodes. These voltages are then applicd to the
amplifying valve.

Unfortunately, these voltages are generally
smaller in amplitude than those obtained from
the carbon microphone-battery-transformer
combination and so will need an additional stage
of amplification.

Fig. 1 shows the circuit of this additional
amplifying stage, which employs an 163 (or 6J5)
type valve. the output of which is resistance-
capacity coupled to the grid of the existing carbon
microphone amplifier—the 6V6 type valve.

To achieve good quality speech, R1 may be
variecd—by trial and error—between the value
quoted and about 220.000 ohms. Generally speak-
ing the lower speech frequencies become more
attentuated as this resistor is decreased in value.

issuec dated September, Fig. 2 shows an
1957. - SO "™ arrangement giving alter-
As  probably  most LIST OF COMPONENTS native inputs for either
readers arc aware the R1 4.7 megohm, % watt resistor, a crystal- or carbon-type
carbon typc of micro- : [[g ?38 (;)(?(;"’h] WAL resistor. microphone.
phone operates on the R4 47.000 olI;mm’l \:";tttt ll‘:ssi:’ttoo:." T h e pre-amplifier”
principle of a resistance R5 0.32 megohm, ] watt resistor. circuit of Fig. 1 may. of
varying in accordance Ci 25 uF., 12 volt electrolytic capacitor. course, be used with any
with the sound waves C2, C3 0.1 xF., 350 volt working capacitors. modulator unit designed
impinging on the dia- vi L63 or 65 triode valve, for use with a carbon
phragm and. therefore. P (3 lntc;natmnnl octal valvehaolder. microphone.
when connected in series O/I;S lgll‘;:)eve.wirh addition of Sl—sinsle pole These notes are. of
with a battery and trans- double throw switch, H3E L course, an alternative to
former winding. current ! those given in the
flowing  through  the . November, 1957, issue.

primary of the transformer will be caused to vary
as the sound waves strike the microphone dia-
phragm. As a result of these current variations,
alternating voltages will be set up in the trans-
former secondary. and these will be applied across
arid and cathode of the amplifying valve.

In the case of the crystal microphone. alternat-
ing voltages are produced by the microphone
aciion and hence neither transformer nor cner-
gising voltage are nccessary.  The microphone

HT+
Modulating
6V6
o) s
Input R = E¥-4
. o H 7'.—

—L

Fig. 1.—The additional stage.

The choice as to whether one uses carbon or
other type of microphone will depend on the
personal preference of the user.

Mic.

C/’gfrbon Transformer

?i4|=

Fig. 2.—Alternative inputs are provided here.
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Making
Start

HOW TO BECOME AN AMATEUR
TRANSMITTER

A

Bv " Old Timer ”

T is clear from many sources that there are a
large number of would-be amateurs who are
anxious to obtain a radiating permit. There

are also many who while having qualified, or
intending to qualify for a transmitting licence. are
in some confusion as to how to proceed when
they have the * all-clear ” to proceed on to the
air. While the fortunate tyro who is able to call
upon the extensive local facilities found in large
towns is able easily to surmount the difficulties.
it should not be forgotten that such facilities
are not available to all. Indeed, correspondence
has revealed that several enthusiasts are located
in remote areas where is it very difficult indeed
to obtain local assistance in tackling the prob-
lems involved in becoming an amateur.

While upon the subject of “becoming an
amateur " it is as well to remember that there is
a voluble minority who are in favour of either a
“novice ” or a ‘‘technician” licensing facility.
to enable beginners to operate upon the air with-
out a preliminary morse or technical cxamination.
While an exhaustive review of the often heated
arguments pro and con these proposals cannot
be entered upon here. the very warmth of the
arguments show that there is indecd a large body
of would-be amateurs who feel deterred by the
initial technical difficulties from applying for a
ticket. and indeed who feel that under their own
circumstances it is unlikely they will ever be able
to qualify.

While the pessimistic view that an enthusiast
will “never ~ be able to surmount the technical
examination is untrue, it is largely fostered by the
fact that to date there is no beginner's handbook
which provides a useful grounding in amateur
radio along the lines of the A.R.R.L. Handbook.
which is available here. 1t is hoped that the
forthcoming new R.S.G.B. publication will fill
this vacuum, as it is possibly true to say that
while the various R.A.E. courses do provide all
that is needful for obtaining a * ticket,” there
appears 1o be a dearth of information to cnable
the newly fledged amateur to get a really good
technical grasp of the finer details of the practical
aspects of amateur transmitting techniques. There
is, of course. a great deal of material published
for the advanced amateur, but little which helps
to bridge the gap between the tyro and the
experienced amateur. Moreover many of the
“advanced ™ articles are of a “take it or leave
it” kind, which provide specific information on
duplicating a given circuit arrangement, but gloss
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A fine amareur siation, this is GSMM of Harrow.

over the logical evolution of the circuit as given.
in addition the quality of technical information.
due to many causes. among which restriction of
space due (o economic reasons must be regrettably
included. is varied compared with similar
American publications.

It is definitely not true that amateur radio
articles must also be ™ amateur ™ in the bad sense

= RFC.
e = ;
ke nr
-t x
H ---.-?————u
1 -=
Troor
/./F

AAAAAAAAAAAARA,
VVYYYVVWYVVVY

Fig. 1.—A simple erystal oscillator rig that may be

used as a complete iransmitter, or elahorated as

shown in later diagrams 1o a flexible multisiage
wansmitter. CF may be one to two pFs.
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of the word. This particularly applies to the less
caperienced amateur. who is confused by the
conflicting viewpoints often expressed. ‘The
experienced amateurs often rush into a critical
attack upon the real or imagined weak points of
a published article. thus confusing the beginners
who. having swallowed whole an article one
month. are theh bewildered by reading devastating
criticism the next. The beginner. in fact. is
urgently in need of some stable rock upon which
to build a sound understanding of the techni-
calities of amateur radio. and thc
high level arguments are merely
conlusing to him.

S

PR S

‘“ Novice” Licence

The writer finds it very hard to
see what practical objection there
can be towards some form of
“novice” or “technician ™ class
of Tlicence, Thus the V.H.F.
bands are very thinly populated.
and a limited assignment for low
power ““technician” class opera-
tors using crystal control in a
sub-band within the present ama-
teur V.H.F. assignments would
offer no difficulty at all.  More-
over. with the current Interna-
tional Gceophysical Year now in
operation, it might prove valuable
indeed to attract to the V.H.F.
regions a number of enthusiasts
who would otherwise not be able
to operate. In any case “low

T

248

sl B
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c¢nable much useful work to be accomplished
by  “technician™  operators. Again.  there
secems very little reason why a ‘‘novice "
allocation for 25 watts or so of crystal con-
trolled power should not be permitted
upon the 80-metre  band at  least. This
type of permit. for C.W. communication only.
provides a useful stepping stone towards the

full radiating ticket. automatically teaches pro-
ficiency in morse operating under amateur con-
ditions.

and removes one objection to the full

B s

power” can be interpreted as.
say. a S0-watt limit, which would

¢

7o
Aerial

g : "y
77‘a7l:osmirter un

Fig. 3

Fig. 2

&

Fig.
Fig. 5

o—@—
;.

O—@—
o

Fig. 6

O Fig. 7

Figs. 2-7—Basic ingredients for an aerial tuning
network and possible combinations.,

A well-designed and constructed P.A. stage.

amateur ticket as now granted. As readers are
now aware, immediately upon a licence being
granted the amateur may use full power and
telephony. A preliminary *“ novice ™ licence prior
to satisfying the morse and technical examinations,
would remove the alleged disadvantage of new
licences blasting forth with high power phone
from the word go. 1t is difficult, therefore, to
see why a limited “novice” licence is not per-
mitted. especially in view of the great success in
the U.S.A. of the “novice” system, which has
had the merit of attracting amateur recruits who
qualify for full tickets in due course.

The Requirements

However, it is now necessary to cxamine the
possibilities existing for the literal beginner.
Those who are resident in large towns arc able
to join a local radio group, and cnjoy facilities
such as morse practice and technical tuition
which smooth the path greatly. 1In addition many
technical institutes run classes specitically for the
requirements of the Radio Amateur Examination
(R.AE.). However, for a large number of
enthusiasts, the situation is not so easy. Some,
in fact. have even inquired as to the mecaning of
the initials “R.AE.,” so far arc they from
feltow enthusiasts where such abbreviations are
bandied about in casual everyday conversations.

The isolated enthusiast.  however, must
endeavour to make the most of what is available.
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1f no local radio group exists, it may be possible
by means ol a letter in a radio journal to get
in touch with other beginners in his locality,
who may band together to provide enough
members for a local technical institute to justify
running an R.A.E. course. Even if this is not
possible, a number of enthusiasts may band
together. and jointly subscribe to a corre-
spondence” course on the R.A.E.. which expense
may be shared between them. Even in the remote
areas it is often possible to locate an amatcur
who would be prepared to assist with morse
practice. and with ftechnical problems for the
R.A.E. papers. In any casc a survey of the
previous R.A_E. papers provides enough examples
to show the level required, and gives useful train-
ing in meeting examination conditions.

For the Lonely Amateur

The enthusiast who is really isolated is a rarity,
and he must do his best in the situation he finds
himself in. However, even in the absence of any
local amateurs. he is indeed isolated if there is
not some local schoolmaster who is unable to
help him with the very elementary theory
required for the R.AE. examination, while a
Naval or other ex-Service signalman who is able
to give morse tuition and practice may be found
within a few miles of most spots. In any case
a set of morse training records may be purchased
or borrowed that will enable the morse hurdle
to be ameliorated, while the educational facilities
of almost any area will reveal some master or
retired schoolmaster who would provide the very
simple technical knowledge required to pass the
R.A.E. requirements. Even if our isolated
enthusiast has to mahke a cycle, bus or train trip
1o the location of a helpful amateur, schoolmaster
or ex-Service signalman, his enthusiasm will make
light of this. However, it is clear that enthusiasm
without some outside source of help -is greatly
handicapped. and a little guidance from a friendly
amateur or knowledgable enthusiast is a great
boost over the hurdles and difficulties that appear.
However. from the point of view of the R.AE.,
the hurdles are easily surmountable, this particu-
larly if guidance is available. A correspondence
course my prove very helpful to those who are
really isolated from any personal assistance, and
should be considered very carefully indced, as
special R.AE. courses are now available from
several correspondence course institutions.

Going “ On the Air”

Finally we can consider the beginner who has
obtained his radiating permit. **No man is an
island.” and this applies with some force when
he obtains a radiating permit, and technically
at any rate is then in a position to communicate
with his fellow amatcurs. and also finds that he
may, through the medium of BCI and TVI, be
unwittingly in communication with his neighbours

as well! The choice of the rig now becomes an
urgent matter. Fashion conscious as most
amateurs are to-day, the “rig” is invariably

visualised as a~VFO. controlled band switched rig
covering all the usual communication bands.
However, the * beginner” may find that with
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limited time. the mere construction of such a
rig may occupy many months, or even nearly
two years as in a recent case known to the writer.
Furthermore, unpleasant surprises in the form of
snags. such as parasitic oscillations in the driver
and P.A. stages, and many other annoying
phenomena may occur when the rig is completed.
The severe internal surgery necessary in effecting
a cure may sadly spoil the beauty of the finished
rig. Moreover, during this time. the amateur
ticket is collecting dust, and pointed enquiries
about when one is coming on the air may be
heard from the local amateurs. This may also be
particularly irritating when another amateur
licensed at the same time is already halfway
towards DXCC by virtue of a few spells of
phenomenal DX .conditions. The torments of an
amateur struggling in his shack with a partially
completed rig. while his receiver tuned to some
DX band is resounding with DX can only be
imagined. When the same amateur hears a local
amateur calling and working some of that DX,
the agonies of mind suffered pass beyond
endurance.

Practice Rig

It is useful therefore to obtain some practice
upon a much simpler rig, not only for operating
practice, but for practice in dealing . with -
parasitics, TVI and BCl suppression and other
matters. No apology, therefore, is needed for
repeating the ““simplest rig ™ of a straightforward
crystal oscillator. Even in such a simple case. the
beginner may trip up. Onec aggrieved neophyte
waved an earlier article in my face and said
“You didn’t say what valves could be used in the
circuit ™ . . . this despite an exhaustive list of
valves coupled with the repeated assurance in
print that “almost any ” valve could be used.

(To be concluded.)

PRACTICAL TELEVISION JAN. ISSUE
NOW ON SALE PRICE 1s. 3d.

A meter is an essential item of equipment for
every experimenter, but results can be very mislead-
ing if it is not of a suitable type. The valve volt-
meter is undoubtedly the best type of instrument,
and the construction of a simple instrument of this
type forms the main topic of this month’s issue oy
our companion paper PRACTICAL TELEVISION
which is now on sale.

Further notes will be found in the issue on the
Switched TV|F.M. Receiver, and the short
series on Simplified TV Servicing, Scanning and
Synchronisation, and Flywheel Sync and A.G.C.
are continued.

Many of the disputes on the number of viewers
to BBC or L.T.V. programmes are due to the
different methods used by both organisations to
assess the number of viewers and an article in this
issue explains the two systems.

The Servicing article deals with the Ultra VT917
and WT917 and the issue contains the usual
features—Underneath the Dipole, Problems Solved
and Correspondence.

www americanradiohistorv com


www.americanradiohistory.com

February, 1958

PRACTICAL 'WIRELESS

863

P
o~
e

N modern electronic cquipment, a

large
number of components are capacitors.
Amongst these are clectrolytics, and . the

material used for the construction of these for
some time was secret. The writer understands that
the majority are composed of an aluminium eclec-
trode around which is a pad saturated in ammo-
nium borate. The method of the working of these
capacitors is pure chemical action, as when a
D.C. voltage is applicd with the correct polarity
there is formed on the anode a film of aluminium
oxide. which insulates the solution from the anode
and acts as a diclectric. Because of this action,

Not used 7o + 7est
Terminal
To MAINS <= = R14
To T/ Not used
METER
7o = Test
terminal & R14
t_"—ﬂl + Test
To Junction of terminal
R215C1 T1
NEON

v
Fig. 2.—Switch connections.

A CON l_)msg_l_zﬁ,,,diz‘iﬁ_i

- cities in a small case.
- of aluminium and is the earthy side of the capa-

- to the

~ TESTER

MAKE THIS USEFUL TEST UNIT WHICH WILL
BE FOUND INVALUABLE TO THE EXPERIMENTER
AND SERVICEMAN

By J. Brown

during the manufacture a sclected capacity is
determined by the thickness of the film that is
developed with a certain known D.C. voltage. The
main feature of these capacitors is the small physi-
cal size which will contain the rather large
capacities. For example. in the modern television
receiver the smoothing condensers may be 200 plus
100 uF ; the size, however. is small compared

, to the size that would be expected. The modern

ctched foil construction again allows larger capa-
The case is usually made

citor. Should a capacitor be stored for a period
of time there is some deterioration. This is due
non-application of the required D.C.
voltage. and we find that the film will not form.
On connecting one of these stored capacitors to a
circuit we find there is heavy current being drawn,
and sometimes a lot of heat being developed.
These capacitors have even been known to burst,
due to this heat and expansion. The answer to
this storage problem is simple. as due to the
construction of these capacitors we are able to
carry out a process and to reform this film. To
do this we need a variable D.C. supply fed via
a limiter resistor; the condition can be visually
watched on a meter. We start by connecting a
lower voitage than the actual working voltage of
the capacitor and increasing till we reach the
actual working voltage. Normally a capacitor is
marked with two voltages, 1, working voltage,
which is the voltage at which the capacitor will
safely run without damage. and 2, the peak
voltage. This is where the peak is the maximum
voltage at which the condenser should be run

S2.

Fig. 3.—Connections to switch

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL WIRELESS

)R | e ) D} () 1 - (.

864

1 ramot

for a short period during the warm-up period,
before the load of the equipment is placed on
the power supply. If this peak voltage condition
is allowed for a very long period the film forms
and gets punctured, and very heavy current flows.
However, if we quickly remove this voltage and

%
'
!
{

reconnect the capacitor to the normal or working

February, 1958

] e - ) ) - ) () i - ) qmn- I (| o { .

rectifier (in the prototype an ex-government sur-
plus rectifier was used). Four RM2 rectifiers have
been used with success (these have to be connected
in series). The D.C. is fed to a 4 xF 600-volt
capacitor which acts as a reservoir and for
smoothing. This in turn is fed to a potential
divider of resistors in series through a limiter
resistor which acts on all ranges.
S2 sclects the voltage required,

1 | AR ) | S | ) D1 D) || | G () {1 G| G < |) ) A

REFORM S M’ .8
4. -9
3- ~10
v N
INSULATION 27 it

1
SELECT VOLTS

LEAKAGE

and taps the voltage down the
resistor chain. It has 12 positions,

from 600 volts to 12 volts, to cater
and working  (

for all capacitics
voltages. The last
position earths the
switch and mcter.
From the switch
the voltage is fed
to the meter,
which has a 5§ mA
movement, and the
other side of the
meter is fed to
the function
switch, S3 section
This feeds the

@

B.

TEST test terminal to

. either meter or to

the neon circuit. -

@ The other section View of the in:
of S3, section A.
earths the test terminal negative.

tester. One of the features of this instru-
ment is SIA and SIB. SIA is the

Fig. 4.—A suggested panel layout for the

voltage, the film will reform and the punctures
will be healed; thus the capacitor is known as
self healing.
The Condenser Tester

This little unit is simple, the power supply being
a 21-1 ratio L.F. transformer heavy duty, which
is connected as a step-up transformer, that is,
the mains is fed to the lowest resistance winding
and the other winding is fed to a half-wave metal

=

LIST OF COMPONENTS

T1—One 2} : 1 ratio L.F. transformer.

C1—One 4/:F 600 volt condenscr.
R1—18 K.
R2-Ri2—1 megohm
R16—2.2 jneg.
R15—4.7 meg.
R13—1 meg.
R14—1 K 3 watt /
C2—.25,F 500 volts working.
One 5 mA meter Govt. surplus. Meter.
S2—One 12-way single-pole Yaxley switch.
S1A and S1B—Double-throw changeover.
S3A and S3B—Double-throw changeover.

¢ Two terminals. .
1 Neon l.amp. The original was a surpl

e

-

porated in some neons is removed.

the current.

One metal rectiGer 10C;13186 (surplus). MR1 or 4-RM2inserics.

ANl 1 watt except where otherwise stated.

Jus type CV988 or GE991,

although any type can be used if the resistor which is incor-
If a commereial neon is

going to he used, inquire if it is fitted with a resistor to fimit

mains on/ofl switch, SIB. carries out the operation
of discharging the capacitor through R14. When
the mains scction S1A is off, SIB makes contact,

MR1

T

‘ ct
Sla

Fig. 1.—The theoretical
circuit of the Condenser

4 Condition Tester.

MAINS
INPUT

o vepne eanet

) ) - D (| G ) D} I | () D | ) ., W

X - e

P A - ) .|} A | ! ) A G
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therefore the action is mains off. condenser dis-
charges, mains off. the resistor is disconnected.
This resistor and SIB are across the test
terminals.

Leakage Test

The leakage test side of the instru-
ment is catered for by S3A and B.
In the down position we have a neon
lamp shunted by a capacitor, {fed with
H.T. via resistor R13. in series with
the test terminals. When S3A and
B are in position down. 600 volts are
fed to the necon
via RI3 and
appear at the test
terminals.  When
we connect a capa-
citor, the capaci-
tor charges,
giving a glow in
the neon. If this
elow persists for
a length of time.
or flashes inter-
mittently, we can
safely assumce that

SETT e the capacitor
P ‘&s.«;m_..-m).a... v R under test has a
of the prototype. leakage and is

unfit for use. We
are, however, referring to the paper types when
testing for leakage. Electrolytics and their leakage
is determined by the aforementioned procedure,
which will be explained later. This neon leakage
test can also be applied to test mains transformers
for earth faults and almost any ftype of high

AAAMARA AL L

- YOy
X
1
3 2 .
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resistance testing. A 100 per cent. capacitor should
show a light in the neon during the period of
charging only. If there is a very slow flash in the
neon indicator. the capacitor can be assumed to be

L

waihe

T T

The sample which was first made up. An improved layout will

be seen opposite.

AC, #Mains mput mm——
l—'—'-"-\.\\
Soldered to case =5 ,'l,-,--,-

7!
Mains
Transformer

Solderec? to case

Test amw——

Fig. 5.—Wiring and layout of the tester.
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within reason and could be safely uscd. Insula-
tion may be measured by using the formula
R equals 100 N megohms where N is the number
of seconds per flash of neon.

Operation—DPaper Condensers

To test for leakage. connect the capacitor to
the test terminals. observe the correct polarity.
set S3A and S3B to the down position.  Switch
the instrument on, watch the neon. If the light
shows and dies away. the capacitor is O.K. and
free from leakage. If it shows a continual glow
there is possibly a short circuit. If the light
appears in the neon intermittently as flashes, we
can assume there is some leakage. The leakage
can be determined by counting the flashes. com-
parable with the number of scconds taken. To
test insulation we have the terminals brought out
in rubber insulated leads. If we get a glow in
neon we have a low resistance path; if no glow,
either very efficient insulation or we are not
making good connections with the prods. If an
intermittent light. we can determine the amount
of leakage in megohms by the formula.

To Reform Electrolvtics

Connect the capacitor to be reformed to the
test terminals observing correct polarity.  S3A
and B are now switched to the up position
and the voltage sclected. say 50 per cent.
of the working voltage of the capacitor.
Switch the instrument on and watch the meter. It
should rise quite high when switching on, as the
capacitor is charging. and drop back after. We
now watch the meter till the ncedle drops back
to the lowest possible reading and then increase
the voltage and reform the capacitor again.
Continue this till the working voltage is reached
and the lowest possible reading on the meter is
obtained. This is the condition where we increase

WIRELESS February, 1958

the voltage in steps until the work voltage is
recached. The time of this process varies from
2 minutes up to 2 hours for the larger capacities.
However, the process and time pays dividends, as
we may save the expense of capacitors and pos-
sibly of a power transformer should one of these
stored capacitors be connected to any equip-
ment. The leakage of an electrolytic capacitor
is the final reading on the meter after the process
has been carried out. The validity of a capacity

SWITCH POSITIONS S2
A HFN
Position ke ggg VoltS Y These measurements are

B3 400 . taken from the meter
¥ ci300 connection side of S2 and
Y psasg chassis, with S2 in_the
»” Ee 200 O corresponding  positions.
¥ F1so 2 > The voltages no doubt
Y G100 . will vary with units, but
” i have a tolerance of 4 per

HY 50
Y qo 25 7 cent. In the prototype, the
”” ” N

Ju 12 resistors R2-RS  were
7 K off 7 J selected.
Y

when tested for leakage has been quoted thus:“‘a
capacitor having a leakage of less than one tenth
of a milliamp per microfarad is O.K. and perfectly
good to use.” Therefore, if we are reforming an
8 nF condenser, if the final reading on the meter
is less than .8 mA we can safely say it is in
good condition. One thing to point out is—
after reforming any capacitor ahways switch the
instrument off before disconnecting the capacitor.
As already explained. the mains switch also dis-
charges the capacitor, otherwise a nasty shock
can be experienced from a charged capacitor if
the hands should accidently touch the capacitor
terminals.

BBC Handbook 1958

HE foreword of the BBC Handbook 1958
(published November 30, 1957, price S5s.)

says:

L The BBC Board of Governors welcomes
public interest in how the BBC is run, and what
it is doing and aiming to do.”

The handbook goes a long way towards meet-
ing this interest. The latest in the series of BBC
handbooks—the first was published in 1928—
gives a picture of the complexity of Britain's
national broadcasting organisation.

Referring to the big audience that depends on
sound broadcasting, the handbook points out that

in January, 1958, there will still be some
16 million adults who have radio but not
television receivers in their homes. (In addition.
there are some 5 million children in the “ radio

only ” homes.) Describing the. recent changes
in the pattern of radio programmes, the hand-
book repeats the BBC's assurance that, in making
these alterations. the corporation’s basic aims
and policy remain unchanged.

The handbook shows how, subject to the
requirements of the BBC Charter. the corporation
enjoys complete independence in the day-to-day
operations of sound and television broadcasting.

Looking ahcad, BBC News Division forecasts
that * pictures on tape ™ will before long be play-
ing an important part in news programmes. A
hint in the engineering section indicates that BBC
technical experts are pressing forward with this
development.

Music lovers have long been offered rich fare
on BBC sound radio programmes—one-third of
the combined output was music in the past year
—and the handbook reports that BBC television
is now bringing music to a new audience. Full-
scale operas on television are seen on the average
by around 4.000,000 people. Ballet programmes
on BBC television are even more popular and
reach an average audience of about 6.000.000.

The fact that sound and television drama script
sections scrutinise between 500 and 700 scripts each
month underlines the endless hunger of broad-
casting. “ Nothing of value is likely to be written
by a committee.” says the handbook, describing
how the television script section helps writers to
meet the special demands of writing for television.

One of the most impressive tables in the hand-
book lists no fewer than 50 countries throughout
the world which regularly rebroadcast BBC over-
scas  programmes. No other broadcasting
organisation in the world can show a similar
degree of acceptance by overseas listeners.
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Quality Radio Tuners

SPECIAL TUNING UNITS FOR

OR the best possible reproduction with a high
quality amplifier the tuner should provide a
signal extending over as wide a band us

possible. Many ordinary tuners. though other-
wise satisfactory. do not achieve this. The higher
frequencies are most often somewhat attenuated.
while the full range of bass may also be lost. In
such circumstances the final result may be a little
disappointing. and the increase in realism obtained
with a more suitable tuner will be very apparent.
Ordinary superhet tuners are very hable to reduce
treble. If a superhet tuner is essential, steps
must be taken te increase its frequency band, or

\

Crystal Drode

I ' —ll Gr/'i,

*OSuF

To
Amplifier

[
8
Se

AAAAAAAAAAA

WA
YVWYYYVYYYVVVY

—_—

Fig. 1.—A local station tuner.

its output will be so lacking in the upper register
that quality amplifiers or tweeter speakers become
rather pointless.

The simplest form of tuner able to give a
suitable output in favourable circumstances is
shown in Fig. 1. Excellent quality can be

expected. and no power supplies are required. 1If
a reasonable aerial and earth can be provided once
or more local stations may be received satisfac-
torily. so that such a circuit proves very useful.
Stray capacity is usually sufficient to allow satis-
factory detection, and any condenser shunted
across the .5 megohm diode
load should be of very small
value—usually not exceeding 50pF. /
The A.F. coupling condenser
must be fairly large to avoid
loss of bass, .0SuF to .SuF being
recommended.

As with the other circuits. lead
X is taken to the grid side of
the amplifier input. a short con-
nection being preferable to a
long. screened wire. With A.C.
equipment. Y is taken to the
chassis side of the input. With
A.C./D.C. amplifiers. or equip-
ment drawing H.T. directly from
the mains, an isolating condenser
will be required in this connec-
tion. and can be .0SpF, 750v.

Coils

RE
! Grid

Anode

Dval—Wave

USE WITH HEFt AMPLIFIERS

X, or the coupling condenser may be suitably
rated and wired in at the amplifier.

With R.F. Stage
When conditions arc not favourable. the diode
alone gives insufficient volume. or interference

HT A+

M1
|

Fig. 2.—A one-valve T.R.F. tuner.

arises from other stations due to the poor selec-
tivity. A tuned R.F. stage will often overcome
these difficulties, and a suitable circuit is shown
in Fig. 2. The H.T. and heater current for the
single valve may often be drawn from the ampli-
fier, so that a separate power pack is unnecessary.
Any type of R.F. pentode will be satisfactory, and
the screen grid and cathode resistor values indi-
cated will suit valves such as the 6K7. and many
other miniature and octal R.F. pentodes.

HT+ Anode Diode

Diode

working. A similar condenser
may be employed to keep .
mains voltages out of the lead

(4)

RF Grio
MW
Lw
— (8)

Fig. 3.—Waveband switching.
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Two-gang tuning is used, with a pair of coils,
usually for medium waves. If the gang con-
denser does not have trimmers. SOpF trimmers
are added in parallel with each section. Dust-
cored coils will give good results, the cores being
adjusted for maximum volumec at a high wave-
lcngth in the usual manner.

/OO RE
Grid
—_—

'!500

I
®
i

1
®
3

[, L
5 : o/

T#

YWYV

Y

'——i—-_
= Fig. 4.—Band-pass tuning.

Crystal diodes other than the GEX45/1 will be
suitable. A very small by-pass capacity is used to
avoid loss of high frequencies. With an cfficient
amplifier and tweeter. the reduction in top caused
by larger values will be apparent.

Such a circuit is much more sensitive and
selective than the diode alone. and is excellent
for high quality reception under average condi-

PRACTICAL WIRELESS
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Dual-wave Operdtion

In many areas two waveband tuning is dLS]I‘r
able, and a pair of dual-wave coils. wired as at
A in Fig. 3, may be employed. The coils can
be standard acrial and detector types, air or
dust cored. Switching is very simple, a 3-point
on-off type switch being employed.

Slightly better results are achieved with indi-
vidual coils. switched as shown at B. A
2-wafer switch is most suitable, with onc wafer
for aerial coil switching and the second for
detector circuit switching. Dust-cored coils can
be used with advantage.

Very high sclectivity is not desirable, as a loss
of high frequency output from the tuner will
arise. However, this is not likely to become
important with any T.R.F. tuner of normal design.
Should difficult conditions result in interference
from transmitters -on adjoining channcls proving
troublesome, then band-pass tuning can rcadily
be adopted in the aerial circuit. as shown in
Fig. 4. Ordinary two-winding coils are satisfac-
tory, with the second coil primary left discon-
nected.

Bottom impedance coupling is used. and the de-
gree of coupling may easily be modified to sharpen
tuning still more if necessary. The capacity of the
.01uF condenser may be increased, or the value
of the 5K resistor reduced. to increase selectivity.
Conversely, smaller capacities. or larger resistor
values (especially the former) will flatten tuning.
After trimming and aligning the two circuits and
detector circuit for maximum sensitivity, the band-
pass circuits arc staggered slightly above and

tions. It is difficult to achieve quite the same
standard with a superhet tuner. (Continued on page 871)
HT+
IstIET . A 2nd IFT,
Iz = E DT
TC/ =33 ELe)
T AN =
- ~ Y/ ]
X
A
Aeris.
Coil
¢ ————
N = = o
-
—
o =
/./ =
14

—=L

oy MQ

Fig. 5.—A4 superhet tuncr.
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BAND 3 T/V CONVERTER—I85 Mc/s-199 Mc/s

Suitable for London, Birmingham, MNorthern and Scottish ITA Transmissions.

Mk, 2 Model as illustratel.
ECCSE and EF90 valves glving improved sensit
¢ + 18 db) over stamdard ¢ireuits. Built-in Power supply
AC 200-25
Himple and easy to it- —ouly external plug in connection=.
aligned and
Chatnel require.
ur Tull refund, mily £3.19.6.
Mk. 1 Model using 2 SD3's or EF30e
Kit vi Parts including drilled chassi

Latest Cascode circuit using
¥

Dimension+ onty 6}in. x 3in. Hr. din.
tested ready for use. _ =tate
Goar. Bargain Offer—goul results
Carr, & Pack. 2 6.

}-‘ull construet e’

hlueprint, valves awrl ol components, ete..
Power supplies to mor
only 2 gna,
;-
CONVERTER ACCES3ORIE3

Band {-Bal 111 Cross-over Unit, 7/8. Var. Altenua-
tors
Band 11 Aen.\ls-outslde Sdingle Dipole with 4 yds.
., ele., 13/9. 3 Llement Beam, 27/3.

exeluding
fied W/W design. Bargain Offer
6. Power Supply Kit. Complete
Band {-Baud 11 3witeh Kit, 6/8.

ey
[ S AN VO

wlb-36db., 8/9. BBC Pattern Filter, 8/8.

5 Elemeut,

i
ohm ELECTROLYTICS ALL TYPES NEW STOCK

Volume Controls | 80 iz, COAX Tubular Wire Ends ;324021350 3. B.EC. 5/8

Log. ratios, 10 090 ohms | o ARD in. diann. g v. J 1/8  Can Types, Clips 3d. ea.

M Pulythene insulated. b g" | 8150 5. 2/,8

apindles. GRADE “ A" ONLY /2 43 3/- | 8+ 8450 v. T.C.C. 48

ynarantee. Midget Edis- /451 v B.h‘l.. £/3 | 8+15/450 v. Hunts  5/-

\:anitvpe P, D 8d. yd_ sm;-; v. Dub, %/o lln+16H)0v ch 5/8
0 Nw. 5.P.5w. X S 8000 6
: 3/- 4/- 4 9“ SPECIAL — semi-air N ;4,‘;:50‘"\; L;‘"b 5;_
Linear  Ratio, 10,000 | spaced  polythene. St 16,450 v, . 38
T switen, 3 emen, [ OBm Coax jin. diam. Tos1e 4v~o“"hr Elc) ;I;
Coax plugs, 12, Coss | Standard vore.  Losses :3;;/351‘;/:'.) Dab, oo a-
sockets, 1/, Couplers, | cut 50, 5 gd yd 321500 . Dub. 5i-

1/8.  Qutlet bozes, 4. ! Lleal Band
TWIN-FEEDER, S0 ching, 8d. ¥d. : 300 ohms,sd yd.
TWIN SCREEN FEEDER, 8¢ ohnn 1/3 wd.

TRIMMERS, Ceramic, { pf.—70 pf. 9d.; luu pf.,
Lo pi., 113 250 pi.. 1/8 600 pf., 1/8. PHILIPS
Beehive Type—2 to 8 pt. or 3 (0 50 piv, 1j- ewch.
RESISTORS. Prei. values 10 ohus 10 megohins,

CARBON -WOUND

20% Type, § w., 3d.: 5w, 3 ohms—1/3

w., 8d.; 1 w, B8d.: 10w, 10,000 1/8

. b ohins 2/~

% Low — 1,9

% 44,000

1"(, Hx-Stab 3 ohms 2/3

WIRE-WOUND  POTS | 3w.LAB.COLVERN, ete.

Pre-set. Min. T.V. Type | #andard Size Pots, 21ia.

Knurled Slotted Knob., | <pindle.  High Grule.

All values 25 olus to 38 | All Values. 100 hns 1o

K., 3/- es. 30 K., 4-. 150 K., 65/6; 100 K., 6/8

Ditto Carbon Track. ' W/W EXT. SPEAKER

S K. to 2 Mes, 3{-. CONTROL, 1u n. 8-
CONDENSERS —Mica or 8, Mica.

6d. ea, Ceramic type:
e(uh Tubnlars, 454
L0061, 005, 01 and .1 830 v,
.03, l,mn v. Iluan T.C.C., .35 Hunte, 1/8.
5 Hun 1/3. ) . (Simplex), 3/6.
(L] L\' T.C.C., 5/8 (K)l 20 kv., T.C.C., 9/6.
SPEAKER FRET.—Lxpanded Brouze
metal 8in. x Nin.. 2/3; 12in. x Sin.,
12in., 4,8 ; 12iu. x 16ip., 8/-; 24in. 2 1
TYGAN FRET (Murphy pattera),— 2
12in. x Wi, 3/=: 12in. x 2dio.. 4/=. e(c

Bd

atnlived
1in. ¥

RECORD PLAYER CABINET3

Contemporary style rexine covered cabine: 1
mottled red with crean interior. Rize 18} < 133\ ht.
8lin., fitted with all accessories, nctnding speaker
baffle board and plastic fret, 8pace atailable for al}
maodern amplifiers sl autochangers, ete.  Uncut
1ecort player mounting board 14 1 Iidin,

Cabinet Price, . 3- o Carr. and ine.,
o VALVE AMPLIFIER t(fo 1t above cahine
mlern circuit with EL84 antput, rewly built, \\||h
vin.  speaker .md uistpot  trauslormer, £3.12.6,
carr. abd ins., 2/6.

Lerms

ALL-WAVE RADIOGRAM CHASSIS
3 WAVEBANDS 5 VALVES
SW, 15 in.—30 m. LATEST MIDGEY
SWL 290 10.—300 m. BV A

LWL sut ma—2,000 m.
Brand new and guar. A.C
*w, Short-Medium- Long-¢
Q Just core coils. Late: circnil technire, delayed
AVC and lltﬂ' feedback.  O.FP 4 watts,  Chassis
size 14} x 3 n. Diad 10in. x 4tine Hor, or Vert.
station u:uucp “Walnat or ivors knabe to choice.
Aligned and calibrated ready for use. Sensitivity

and Quality at Low Cost,
Chassis isolated fror mains. BARGAN l
Carr, anel i, 405, gns.
3 or 10in. speakers (o n.tch, 20 - uul 25’
7 Valve De Lure, push-pull EL4l version, 7 walt
output, with H/Duty Ontpat Transformer, £12.10.0

SERIES
60,250 v, & pos W C
n. P.UL socket. High

Carr. X ius., 3/~
RECORD PLAYER BARGAINS
4 =p. BSR (TUD), 99/6. 4 sp. COLLARO,
5 gns. 4 sp GARRARD 1 3.p., £7.10.0.

Carr. & ine, 373,
AUTO CHANGERS.—4 sp. BSR (1 A%, £8.15.0.
4 sp. COLLARO (RC456), £9.15,0. 4 «p. GAR-
RARD (RCI20 4H), 0! gos. Carr, & ine., 4 6.

Al above un ta are Ltest rodels and are
fitted with mode.n <yied 'weight Xtal, P.U
with wrpover head and twin espphire

SCOTCH BOY, EMTTAPE, ete.. L2067, 27" §one
playing, 1,%00ft. reels, 45- I roonk
wality, L200ft., 12/8.  lee.r only. i, 5 B
38: 5fin., 4'-; 7in., 4/3.
SPECIAL OFFER
Recording tapes by  fatnon:  mannfacturer,

L2owft, an standanl Tin. plas gpuol  (sup-
ertor quality).

Special Price, 22/6

wmornasl  price, 35/-.)

L
gggED v A L V E S GUARANTEAPID‘D

1R5. 1T47/6 DAFY; 9/ ECLSU 10,8 POKS2 10 8
3, 144 7/8 DF9s 10/6‘ PeLEs 12,8

V3 8LIDKYS 10-
L4 Gllll 965 186
% 10/6: L 8/6 ¥ ] 98
\HL“ZU 9/6)EMS: 11'6 PYHL 9,6
ﬂlB'FLll 10 8 Py 8/8

SEEBCIL 10/ ELS L 116 PYs
s 9/8IEYSL
./Glm'cw 12/6 KZ10
TIBIECTFR) 12/8 EZS0
Z6RCFR2 126, MU Ly
‘142 10/8]PCCRL
“HS1 10/61PCESD

SPECIAL PRICE PER SET

IR, 1T, IN3, T34 or U84, or 5V
D DF%6, DAFGG, LG . 9
GKY, BK7, 6Q7, 6V6, 324 or ¢X5 ., o 38/-

TRS RADIO COMPONENT
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

50 yards Thornton Heath Station.
L:sted above are only a few items from our very large stock.
Hours: 9 a.m.—6 p.m., |
Send 3d.stamp today ler Complete Bargain L.s:.

CA 0. 0r C.O.D. Kinlly make chequzs, P.O.s, eie, payaileio T.R.5.

p.m. Wed.

WwWWW americanradiohistorv com

3 5 34,330 v. B.E.C. 8/8 K
Many other types in stock.
TRAKSISTOR, —Midget Elect: rolyhcs

2 il 4ol 8 mid,, 6 v, .. 36
§ b, 10 mbd.. 16 mid. R mid.. 14 v. 3/8
SENTERCEL RECTIF H.T. Type Fly-
Back Voltages. K3/25 2 kV.. K340 3.2 kV..

5/
6:9: K3353.6kV.. 713 : K330 4k
3 kV.

..7/9 Ki/100
13/6. MAINS TYPES.—RMI, 125 v. 60 ma.,
125 v. 100 m 5/8: RM3 135

RM4 250 v. 2

1716 : RMS3,

LF., TRANSFORMER—365 ke/s
Bmml new es-mannfacturers midget 1LF.T..
 lbmos fina dnst cure tuning. Lidz
. Hizh Q. B v offer, 7/8 pair.

MAINS TRANSFORMERS. --Mle
Warkshaps 1o Top Grade spec.
el inpreeitel.

. 716
u—ue "/0 mA..

in onr own
Fully interleaved
RADIO AND AMPLIFIER
’IYPE.— il n| b FEAW, e Svoor 6.3 vl a.
rect. 1 ( Htro.. 22/ ete. C.R.T. HTR,
lSOLATION l‘YPE—Lu\r leakage with or without

o bonat valtage. Ratio 1) or ] :1.925,
v.,10/8 en. Ditto with maing prim.\r‘les
L 128 RPID C TALS to order.

oy,

|~n|m]e ’
Ipentmle 3/9. Mulg,eb
48.

1. A‘h\vv )wnlmic 4I\4 r( Bolly

SFEAKERS =[P 2Vin. Flue., 18/8.  3)in.

Hoeinnins 18 6 A 1778 ¢ Gin. Celestion.
18 7y din 18:6 . Rala, 20/~ ;
S Speein) Cone s, 2161 Toin. K. & A. 25

Sin. P.M. SPEAKER ¢} ohm}
Ex-Mirs’, units. Rola, W.B., Celestion. efc, Alt
reconditioned and guaranteed. Ideal ext. unit
78. P. & P. 1i6. Ditlo with O/P Traus. 8/6.

F.}. TUNER-UNIT (87 me s—105 mo's) by Jason.
As described in Radie Constructor. Designer
Approved Kit of parts to build this modern highly
succeasinl unit, Jriled chassis aud superior tvpe
ill. glasy Jial, eoils, cavs and all quality com.
ponents, elc., tor vuly 5 Gns.. post free. Ret of 4
specified min. valves, . post iree. llustrate |
bhandbook with full detwils, 2/« post fres,

2-lay alignment service uow available. 7,6 plus P& I,
SPECIALISTS (Est. 1946)
(THO 21¢8)
159, 166 & 190
TRANSFORMER & COIL/WINDING CAPAUITYI

Buses [30A, 133,

OPEN ALL DAY SAT | AVAILABLE FOR PROTOTYPES & SMALL RUNS

Lost, Packing wp to Hb. Td. Ub 11, 306, 176, 316 2/, 1916, 2
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THE “WEYRAD” SIGNAL GENERATOR

AN INSTRUMENT OF . HIGH
ACCURACY AT LOW COST

@ Coverage 100 Kc/s-70 Mc/s (on fundamentals).

@ Accuracy better than %29 on all ranges.

® Large, clearly calibrated scale.

@ Modulated or C.W. output.

@ 500 ¢/s A.F. source.

® 5.G.M.I—A.C. mains operation. Double wound,
varnish-impregnated transformer, tapped 210/225/250
volts.

| @5.G.B.I—All dry battery operated.

@ All components are by well-known manufacturers
ensuring maximum reliability.

i i @ Both types in quantity production.

@ lllustrated leaflet available, price 2d.

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

HIGH GAIN BAND 3 T.V. CONVERTERS
NO ALTERATIONS REQUIRED TO YOUR SET

RETURN OF POST SERVICE. All new goods.
Posted orders to Camberley, please.  All 3/- each extra post (4/- for 2), 2/- extra C.O.D.

Following apply to all converters : full instructions supplied. Can be fitted in 10 mins. : free from drift : fitted
with co-axial plug : fully wired ready for usé¢ ; with power pack, including metal rectifier ; double wound trans-
former ; 2 valves ; mains on-off switch ; fine tuner : B.B.C. to L.T.A. at turn of switch : 12 months’ guarantec

(B.V.A. V.I.IVLS 90 days) Terms av dlldblc one-third down and balance plus 7/6 in four cqual monthly payments ;

postage with first payment. FOR ALL SETS EXCEPT EARLY PHILIPS.

13 CHANNEL CONVERTER

£4 0 7 - 6 Switch positions, off - L.T.A.-

B.B.C. Valves PCF30 and
ECC31 valves. PCCS4 _Moulded cabinet

With  metul cabinet as 8}in. x 4lin. x Gin.

o itlustrated. ~ Stove enamel | noy confuse with  similar
A grey hummer finish. - 5in. | gyicle being offered  without £4 15 0
= x Tiin. x 4lin. power pack. e

Pattern rejector fitted. State local B.B.C. »tation.  Walnut | Robust Band 3 AERIALS. for lin. to 2in. diam. mast or for

wood cabinet, £4/17°6. Chassis less cabinet. £3,17 6. Variable | |5, 3element, 27,-; S-slement. 35,- : 9-element, 55 - ; carr.

attenuator, 7, 6(1/ p. & p.). Aerialsplitter, 8 - (1 - p. & p.). pd. Belling-Lee 6-el., 37,6,

External crossover unit, 7,6 (post 1,6). Genuine low-loss I],,_
co-axial, 8d. yd. = f
Posta! charges in brackets. AUTO‘M ATIC RECORD ] Fxﬁk

EA-US. Army Valves 6K6 GT/G § 6 (9d.) CHANGEBS are in  short & P o\
LF. Transformers by Gorler AM/FM (10.7 Mc and 465 Kc), | supply. Collaro RC456 Studio | ..'I

15°- pair (1 -), turnover crystal pick-up.  4- 'I h
Screens for T.V. PERSPEX. tinted, l4in. x 1lin, §’- (" )i | speed mixer. A.C. mains |- ah
White 14}in. x Mlin.. §- (2/-); ‘l7 in, X l\-n 7.6 (2,6). 200-250 v.. see illus. | 1’3
LAMINATED GLASS lmtcd 14 in. a Min,, (3 -); l7m ALSO Collaro single player 'f‘-;!jj

| =3
x 13}in., 7/6 (3,6). ot ] | ot
Buttery ellmmdlor for 4 low consumption valves 90v 15 ma. | AC3/554,  3-speed, turnover @&-

and 1.4v. 125 ma., 35/- (2/6). 200-250v, A.C. (Size 53in. x 3}in. | crystal, pick-up with “T " head,
" v X 2in.). £6/16/6 (3/6 p. & p.). £8/16/6 (5/- p. & p.)

GLADSTONE RADIO

82B, High Street, Camberley, Surrey. 3, Church Road, Redfield, Bristol.  Tel. 51207.
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below the detector frequency. Either of the
dual-wave circuits can be used in the same way.

Superhet Tuner

In some arcas a T.R.F. tuncr will be insufii-
ciently sensitive. and enough selectivity 1o avoid
interference may also be difficult to achieve. In
these circumstanccs, a superhet tuncr becomes
necessary, and a suitable circuit, with high-low
selectivity switching. is shown in Fig. 5. Screen
grid and cathode values are suitable for valves
such as the 6K8. 6K7 and 6H6, but many other
valves will be satisfactory.

The padder is of the value recommended
by the coil maker—frequently S00pF for medium
waves and 150pF for long waves, which may be
provided in addition if desired. Ready-made
superhet coil packs will also be satisfactory.

A 2-wafer switch is most suitable for high-low
selectivity switching, and the conticts should be
situated near the respective LF.T.s. C1 and €2 are
SOpF trimmers. or fixed condensers of about 25pF
cach. if no adjustment of sclectivity is required.
The LF.T.s are aligned in the normal way for
maximum sensitivity, with the switch in the open
position. This gives a good degree of selectivity,
and is useful for transmissions which are much
troubled by interference from adjacent stations.
With the switch in the closed position. Cl and C2
arc adjusted until no further improvement in top
note reproduction is apparent. An orcheastral
programme from a local station will be most suit-
able for this. The switch is panel operated, so
that cither position can be selected at witl.

It the additional selectivity made available by
the switch is not required at any time, then the

PRACTICAL WIRELESS
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switch may be omitted and the 1.F.T.s staggered
sufficienly to allow good high-note response.

An alternative detector suitable for the super
het tuner is shown in Fig. 6, and can give excellent

_ 2nd IFT.
HT -L R

1T
L

I

S0pF

AVC,
Recth| —

AMAAAAAAAAAAAA A
¥ L

25

Fig. 6.—An alternative

Aayc. *pF
detector stage.
results.  Almost any low or medium impedance

triode will be satisfactory in this position. The
high-low switching described may be omitted if
not required. as with the valve diode detector.

A further diode, such us the GEX45/1, is
required for A.V.C. and is connected as indicated
in Fig. 6. The A.V.C. action can be modified to
some extent by adjusting the value of the .25
megohm  resistor 7, lower values reducing the
AV.C. '

Some BBC Facts and Figures

THERE were three-quarters of a million V.HLF.

set owners in 1957.

In March. 1957. over 84 per cent. of the
population of the United Kingdom could reccive
BBC transmissions on V.H.F.

By the end of 1958 96 per cent. of the popula-
tion of the United Kingdom wiil be able to
receive V.H.F. transmissions.

Over a third of the output of BBC sound
radio services was music. Two hundred first
performances of musical works were given on
BBC sound radio.

The BBC broadcasts in the y‘ecar 1956/57:
20,120 hours in the Home Sound Radio Services
(slightly less than the previous year); 29.561 hours
in the External Services (an increase of 506 hours
in the year).

The cost per hour in the same period: £575 per
hour in the Home Sound Radio Services (an
increase of 64 per cent.); £167 per hour-in the
External Services (an increase of £8 an hour).

At the end of March. 1957, there were 15,242
staff ecmployed by the BBC. of these: 3.250
engaged exclusively on technical engineering
duties; 3,750 engaged exclusively on work for
the External Services.

Seventy-five per cent. of all recordings for
sound radio are now on tape.

The Eflects
effects.

The Reference Libraiy has a stock of 68,000
books and pamphlets.

The extension of the Arabic Service to 94
hours a day from March 31, 1957, makes it the
largest of the BBC's foreign language services.

Services began in Hausa, Swahili and Somali.

The Afrikaans, Danish, Dutch, Norwegian,
Portuguese and Swedish Scrvices ceased followirg
the Government review of Overseas Information
Services.

The English by Radio Summer School had an
attendance of nearly 60 from overseas.

Over 7.000,000 School Broadcasts pamphlets
were sold in a year.

These are some facts and figures given in the
BBC Handbook I;"S, published by the BBC at Ss.

Library has about 9,000 sound

A NEW HANDBOOK

AMPLIFIERS: DESIGN &
CONSTRUCTION

By F. J. CAMM
17/6, Post 186
Containing Designs for Radio, Gramophone, Tape-Deck,
P.A. Amplifiers, with a special chapter on D.C. Amplifiers.
From GEORGE NEWNES, LTD.

Tower House, fouthampton Street, Strand, W.C.2
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METHODS OF USING

By O. J. Russell, B.Sc.(Hons.), G3BH)J

ROM what was stated last month it will be
seen that if the screen voltage was half the
anode voltage, then the audio voltage applied

to the screen should be hall the audio voltage
applied to the anode. or thereabouts.

Self Screen Modulation

All difficulties associated with special screen
windings on the modulation transformer may be
obviated by the use of the *“sclf screen modula-
tion ™ principle. If a suitable L.F. choke is placed
in the screen circuit, as shown in Fig. 5. and the
screen taken to the unmodulated H.T. line, then
audio voltage is developed across the L.F. choke
under modulation due to the fluctuation of the
screen current. and efficient plate and screen
modulation is obtained.

This principle may be combined with the clamp
valve system, to give the circuit of Fig. 6. in
which the screen and clamp supply are taken from
the unmodulated supply, and the screen develops
its own modulation power across the L.F. choke.
If a choke rated at 10 to 15 henrys or more
at 50 milliamps is used. the circuit will work well.
As the clamp valve operates effectively. bypassed
as far as the audio voltages are concerned, the
circuits of Fig. 4 and Fig. 6 will both operate
satisfactorily, and the clamp bias control may
still be used to control carrier level on telephony.

This control of carrier level by the modified
clamp circuits of Figs. 4 and 6 is a valuable
feature, as power level may be adjusted quickly
and simply without causing splatter, and the
modulation capability of the P.A. stage is not
atlected grossly, as it is with the conventional
clamp valve circuits. However. a slightly simpler
circuit which sacrifices the ability to alter power
level on telephony has been communicated by
G3IOR, who is a reader of this feature. In the
circuit used by G31OR. the clamp valve is used
as a pentode. While the anode of the clamp valve
is connected to the screen of the P.A. stage in
the usual way, and while the screen supply to the
P.A. stage is modulated in the usual way, the
screen of the clamp stage is taken to the unmodu-
luted supply through a 10K resistor.  In the
case of G3IOR, the screen supply is taken from
a 300-volt line used to supply the exciter stages.
However, with a larger screen resistor. the screen
supply could be taken from the unmodulated side
of the P.A. anode supply line. Fig. 7 illustrates
the circuit as used by G3IOR, and might appeal
to those who do not mind sacrificing the flexibility
of telephony power adjustment of the other
circuits.

WIRELESS February, 1958

P R ™

THE CLAMP VALVE

Further Details

Finally there arc quite a number of minor
points which should be understood by the ama-
teur using the clamp valve circuit. Firstly, there
1S no urgent necessity to operate the clamp valve
circuit so that the P.A. stage is completely cut
oﬁ by the clamp valve. In any case. unless the
circuit of Fig. 9 is used, it is not possible to
obtain anything like a complete cut-off when the
P.A. drive is removed, i.e., “key-up > conditions.
With a suitable clamp valve, the P.A. standing
current may be reduced to a low figure. Thus
with a 6L6 clamp valve a single 807 will draw.
say. 30mA, and a pair 60mA. while in the circuit
of Fig. 7 an 813 will draw perhaps 30mA with
1.000 volts on the plate. Thus in such cases the
power drawn by the P.A. stage is a fraction of
the total allowable dissipation. and there is little
point in reducing this to complete cut-off. Where
for some reason complete cut-off is required. the
circuit of Fig. 9 will ensure this. When the
clamp stage draws enough current to bring the
voltage across the bias valve below conduction,
the neon goes out, and the screen is isolated from
the H.T. supply until the cutting off of the
clamp valve under drive allows the neon to strike
again. Obviously, in the Fig. 9 circuit. the screen
resistor has to be lowered, as there will be a

(Continued on page 875)
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Fig. 7.—The circuit using a tetrode connected clamp
valve with the screen fed from an unmodulated supply.
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RETURN-OF-POST SERVICE

THEMULLARD TAPEAMPLIFIER TYPE (is anew version
of the Type B Amplifier. It comprises a recording amplifier and
a play-hack Pre-Amplifier, and is intended tc use an existing
amplifier for play-back. It uses a Ferroxcube Inductor in the
treble boost circuit and has a switch for the speed equalising
circuits in piace of the plug-in unit on the Type B Amplifier. The
circuit gives details for use with Brenell, Collaro, Truvox and
Lane Tape Decks.

INSTRUCTION MANUAL is available from us free of charge.
Please send 4d. in stamps to cover cost of postage.

RE:! TORS.—LAB Kit, 33/-.
CONDENSERS.—Our Kit, 32,6.
INDUCTOR.—Mullard 1.A1 Pot Core. 20/-.
to wind coil. 2/-.

OSCILLATOR ¢OILS.—Brenell, &-. Truvox, €,9. Lane, 10/~
VALV —EF86 Mullard, 24/4. Alternative, 15/-. EM81 Mullard,
18/1. EL84 Mullard. 16’-. Alternative. 12/-. Diode Mullard OA71,
6/-.

Reel of 38 swg wire

MULLARD TAPE AMPLIFIER TYPE “C ™

SWITCHES. —Specialist Switches. Sét of two, 28/-.
TAG BOARDS.—Bulgin CI120, 1/3. (125, 2/3.

'l;lllé\sSlS.—Denco. Fully drilied and including screens and cover
plate,
PLU AND SOCK¥FS.—Belling Lee. L7348, 1/-. L604S, 1/3.
L734P Plugs, 1/3, Elcoin. P04 Chassis Plug, 3/6. S04T Flex Plug.
EI”/Ia lgga;mc Jack Sockets. P71, 3/4. P72, 3/10. Bulgin P33 Jack
ugs, 3f-.

VALVE HOLDERS.—McMurdo.
XMO/UGI, 2/3.

KNOBS.—Bulzin K370, 1/6. CERAMIC INSULATORS. 1/-.
ESCUTCHEON FOR EMS1, 2/6. SUNDRIES KIT.—Nuts,
Bolts, Wire, ete., 7/6.

}(('_(L\l PLE KIT containing all components, valves and sundries
i

BM%/U, 104, XMY/UCL, 1/7.

t.

KIT A.—With alternative valves. £14.0.0.

KIT B,—With Mullard valves, £15.15.0.

r(l\ly'l-tlll PACK KIT, £4.0.0. Items available separateclv. Send
or list.

CREDIT TERVS,—Kit A, Deposit £2.1.8 and seven monthly
payments of £1.17.6, Kit B. Deposit £2.7.0 and seven monthly
payments of £2.2.0.

JASON FM TUNERS
We can wholeheartedly reccommend this tuner as Feing one of the
most satisfactory of all FM Kits. Construction is easy and results
first class.
Our kitsare really complete. the Instruction Book. all comyonents.
valves and small 1tems such as nuts, bolts, wire and sclder all
being included. Definitely nothing else to buy. .
COMPLETE KIT. £6.19.8 post free. Credit Terms, Deresit 19/6
and seven monthly payments ol £1.0.0,
All partsavailable separately and o ully detailed list fx available
free upon request. Instruction Book 2/3 rost free.

LATEST AVO TEST METERS
AVO METER MODEL 8 MARK II
The latest version of this finest of all test meter's is now avail-
able trom stock. 56 microamp movement (20,000 ohms per volt).
Eight DC Voltage. Seven DC Current, Seven AC Voltage. Four
AC Current and three ohms ranges. Fully derailed literature
available free. Price £23.10.0. Credit Terms. Deposit £3.9.0
and seven monthly payments of £3.3.0. FLeather carrying

case, £3.0.0.

AVO MULTIMINOR
A new and very attractive pocket size instrument at a modest
price. Movement is_100 microamps (10.000 ohms per volt). Six
DG Voltage. Five AC Voltage, Five DC Current and two ohms
ranges. Descriptive leaflet available free upon request.
Price £9.10.0 Credit Terms. Deposit £1.8.0 and seven monthly
payments of £1.8.0. Leathier carrying case, 32/6.

MULLARD 510 and GEC 912 PLUS AMI'LIFTERS
We carry tull stocks for all versions of these popular Amplifiers
and our price lists are available free.
TRANSISTORS
SURPLUS TYPES
Special ofler of the famous Red Spot. 7/8 each.
RF Junction Tvpe. Red/Yellow Spot. 21/-.
AF Junction Type. Yellow Grecn Spot. Pair in push-pull give 250
mw. 10/- each.
MULLARD TYIES
OC70. 21 -. OC71, 24"-, OC72 Matched Pairs. 60/-.
All transistors post free.

Four for 27.6.

GRAMOPHONE EQUIPMENT———

BSIR MIONARCH RECORD CHANGER, Latest four-speed
model. £8.12.8. Credit Terms. Deposit £1.4.6 and seven
monthly payments ol £1.4.0.

RECORD CHANGERS AND PLAYERS.
types in stock—some at speclal prices.

We have many
Send for list.

send for full details.

NEW JASON ‘ MERCURY ’ FM SWITCHED TUNER KIT
This fine new switched tuner provides all three BBC programmes at the turn of a switch. The front end
unit is supplied ready wired and tested. See our advertisement in December PRACTICAL WIRELESS Or
Instruction Book 2/3 post free.
. COMPLETE KIT, £9.19.0 POST FREE.
CREDIT TERMS. Deposit £1.10.6 and seven monthly paynicnts of £1.7.0.

CREDIT TERMS
Any of the above items can be supplied on Credit Terms. Details are as follows :—

SEVEN MONTHLY PAYMENTS. Deposit 3;- in the £ and balance plus a smull service charge (109 of balance, but

charge £1) payable in seven monthly payments.
THREE MONTHLY PAYMENTS.
charge 10,-) payable in three monthly paymenis.

TERMS OF BUSINESS.—Cash with order or C.O.D.
postage and C.0.D. fez, minimum 2/5.

Postage extra under £3.
Over £3 and under £5, C.0.D. fee only 1,6.

A minimum

Deposit 6,~ in the £ and batance plus a small service charge (5% of balance, but minimum

We charge C.0.D. orders as follows.

Up to £3,
Ohner £5 no charge.

WATTS RADIO Giosd) LTH.

54 CHURCH STREET,
Telephone :
PLEASE NOTE.

WEYBRIDGE, SURREY
Weybridge 4556
POSTAL BUSINESS ONLY FROM THIS ADDRESS.
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~Potted
[ 1= Coils

JSuperhet, T.R.F,

modern technigue

“(Coils™

tron dust cores

N
-

Amazing efficiency

Coils for

Collaro Tape

Officially recommended
Transcriptor pre-amp.

os.c. 76
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STATION
SEPARATOR

—A positive answer

HOME, THIRD,
LIGHT, Etc. |0,6

SCRATCH FILTER

STOP!
T.V. Patterning

SIMPLE Io,_

REMEDY

DESIGNERS

NMANUFACTURERS

DUAL RANGE OSMOR B.B.C. 1 VALVER . CAI“ZTV)
Mini-Magic F.M. .B.C. Ve
coiL 69 | 0N amer ke [commoe 2T[6 tier Choke
Whistle Filter 10/-lsmiers 7/6 | 17700 | %o, 7/6
FERIRITE (I.T.A. Converter|Dial .y The World Experimental
ROD AERIALS el AShY  [24/6 f‘_ i &
MW S/9 M-L 12/9] cir 7 complete omiete (/A on a | Valve Development
| ===t 65/~ i £4 |assempLy DSBleura"Cren. 6/-|  Dept.
Special Coils for| OSMOR Satellite Switch-tuned F.M. [F.M. COILS
HAMS Dimensions 41" x 41" For Osmor C’ts

A completgly stable drift-free unit for adding to
. _existing radio or Hi-Fi amplifier.
Circuit & wiring diagram on request.

&
Many Designs

Wiring Diagrams, Chassis Templates, Coil and Cobpack information
and price lists and information on circuits in '* WirelessWorld,”
' Practical Wirelass,"'
included.

(Dept. P.W. 19)
SOUTH CROYDON, SURREY

Send /- (stamps) for fully descriptive Ii:erature\

AND OSMOR DESIGNS—5-Valve S'Het, Miniature

r
L «y FREE!
®
T.R.F. $'Het and T.R.F. Feeders, Band 3 Converters, F.M. T

ditto, Battery and Battery/Mains Receiver. Mains

418 BRIGHTO

CROydon 5148/9

‘“ Radio Constructor.”’
See a'!so classified Advts, on page 398.

uners,

Full Circuits

N ROAD

|

Modernise Your Radiogram

with an MM chassis

The effect of substituting a good quality Receiver/
Amplifier for your ordinary commercial unit will
astonish and delight you. Only in this way can the
full bencfits of the improved modern recordings and
the superb quality of the VHF/FM transmissions
be obtained. Armstrong have been making replacement
chassis for nearly 25 ycars and have concentrated
exclusively on the requirements of those who want the
best.  This is your guarantec of first-class performance
and reliability.

MODEL AF 105 (illustrated) £37

AM and FM Tuners and High Fidelity Amplifier
on one compact chassis

* 10 valves % 10 watts % Independent wide range P s e et e et e S S et et 2 et e et
Push-Pull output % 20 dB Bass and Treble controls l Post this coupon or write for descriptive literature and I
Negative Feedback *x 5 with  visual  indicators l éetails of Home Trial fc:/ilitifs, Cr:df]g Iuzrms znd
: : R uarantee to Armstrong ireless an elevision Co,
wavebands  including  VHF * Magic Eye. Ltd, Warlters Rd., Holloway, N7. Tel: NOR 3213 4
MODEL PB 409 28 Gns. BLOCK CAPITALS PLEASE. l
A high quality Radiogram Replacemem Unit l [¥-X0* 3 con000000070000000000000000000000000A00000AANE0EOCNOONCNAANNCT0G l
% 9 valves Kk 6 watlts VHF %  Quick action Piano J ADDRESS ...t e i
Push-Pull output Key sclectors *  Separate l
% Negative Feedback | Bass and Treble contols | Domonstrarions et ur Fiiiowey Shawroorn 3.6 Weskiars
* 4 wavebands including * Magic Eye. i and Saturdays. PWF
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drop across the neon which must be reckoned
with in- calculating the screen potential.  Thus if
a neon striking at 90 volts is used—or rather
one burning at a 90-volt potential—then the
screen resistor must be reduced to a value that
drops 90 volts less than if the neon tube were
not there. Also, under some conditions, if the
clamp valve characteristics do not reduce the
screen potential under *“ key-up ” conditions suffi-
ciently to make the neon go out, then a
higher voltage neon may have to ke used—say a
120- or even a 150-volt neon tube. The use of
a higher voltage neon then means a further
reduction in the value of the screen resistor, and
so on. Where it is desired to reduce P.A. current
to the absolute minimum, then the Fig. 9 circuit
will enable this to be done. Moreover, the use
of the “self-screen™ and similar systems for
operating the clamp stage effectively under modu-
lJation may also be applied to the Fig. 9 circuit.
Thus it is possible to have a flexible level of
power control. plus almost complete cut-off of
the P.A, stage, coupled with full modulation
capability by combining the various circuits that
have been described. Where the PA. HT. is
switched off during standby periods, as the writer
does, there seems little point in using a complete

- AAAAAAAR
-V

Rs

Fig.8.—The 300 volt supply for the clamp valve screen
may be derived from the PA H.T. line via a potentio-
meter tap.

cut-off circuit, and indeed for telephony, where
it is desired that the clamp valve in the simple
eircuits does not affect the modulation capability
on positive peaks, a clamp valve such as a 6V6
may be used that just holds down a pair of 807s
to their permissible rating. Thus the clamp valve
then acts as a safety device preventing P A, valve
failure should excitation fail, or if H.T. is acci-
dentally left on. However, with the completely
screened and enclosed P.A. and driver stages used
for TVI reason, it is clearly unwise to leave the
P.A. stages dissipating full power during standby
periods, as the temperature in the P.A. com-
partment rises excessively, and thus the reader
(like the writer), will be forced to switching off
P.A. HT. during standby periods. The writer

PRACTICAL WIRELESS
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uses a switching system that cuts off the P.A.
H.T. when the aerial relay is thrown to “ receive.”
and thus save power from the H.T. supply, and
enables the P.A. compartment to operate at a
comfortable temperature during DX sessions.
It is hoped that the little snags and refinements
that are intimately connected with the use of
clamp valves have been adequately exposed. Due
to the somewhat variable level of amateur
articles. many beginners have been genuinely
unaware that a clamp valve circuit may introduce
appalling peak clipping under “ plate and screen”
modulation. Moreover. the simple use of the
clamp valve to control power level of the P.A.
stage has been encouraged in some cases on tele-
phony, despite the fact that this is the surest way
of reducing the modulation capability and of
introducing gratuitous splatter at levels far short
of full modulation! The importance of really
adequate drive power for telephony is another
point which is essential for the simple clamp
valve circuits to operatec without excessive degra-
dation of modulation capacility. However, even
if adequate drive is availab]e, the use of the simple
clamp valve circuits as *‘ power level adjusters”
will inevitably cause drastic peak clipping on
modulation »\nh concommitant distortion and

7
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Fig. 9.—A circuit which enables complete cut-off
of the PA curvent under * key-up” conditions.

splatter. It is to be regretted that the writer
cannot recollect seeing any British article that
poses stern warning of this attribute of simple
clamp circuits.

It is hoped by now that readers of this feature
will have appreciated our policy of providing
sound technical information on points often
glossed over or ignored, and of inculcating a
healthy distrust of articles describing circuits
involving undesirable features. To be sure articles
of this latter type clinch the matter triumphantly
by saying “ despite the objections of the academic
theorists the system works, and all amateurs are
cordially invited to use this circuit with confi-
dence.” To be sure such circuits work—after
a fashion,” and it has yet to be realised that a
transmitter operating at half efficiency will
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radiate a signal only 3 db down—or one-half
of an S point less than a fully efficient trans-
mitter. Thus “by actual test on the air” one
would merely prove that a signal “ by ear ” would
sound just about the samec from an efficient as
from an inefficient transmitter. No one in their
senses. however, would campaign for ineflicient
transmitters on this basis! Moreover, when
circuits capable of very high distortion levels or
similar faults are proposed for use on the basis
that “on the air tests have proved this system
radiates a good signal perfectly free from splatter,
any many operators while noticing a slight hard-
ness on speech have commented on the clean
modulation. In fact the author considers that
the ‘hardness’ noted is due to conditions at
the receiving end and confidently recommends,
etc. etc. etc.” All that has been proved. of
course, is the well-known fact that 15 per cent.
distortion is hardly noticeable on a speech trans-
missions and that 25 per cent. distortion is noticed
as being rather hard in character. while onc soars
to 35 per cent. distortion levels before speech is
reported as “a touch of roughness on your
speech, old man.” In fact even at distortion
levels of some 50 per cent. speech is still perfectly
readable, despitc appreciable ““roughness.” This,
of course. is not to say that onc should tolcrate
such high levels as say 15 per cent. distortion. and
no sound designer would consider such a thing.

“Clean Speech”

However, the builder of a circuit cheerfully pro-
ducing high levels of distortion, can easily con-
vince himself that all is well by the fact that
distant amateurs may report “clean speech ” even
at high levels of distortion. Moreover, cautiously
keeping to low levels in local “splatter ” tests—
indeed the audio level can change by as much as
ten to one without being noticed in a local test
—the impression is gained that splatter is low.
Naturally for a more distant contact the mod.
level is cranked up te the higher distortion levels.
under the comfortable illusion that ““the circuit
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is foolproof and free from ecxcessive splatter.”s
One cven hears roughish operators announce they;
are turning their modulation “to the DX
position ” whereupon local listeners may notice
the interesting spread of splatter for a moderate
50 Kc/s upon either side of the carrier! With
such variable and tolerant standards, it is no
wonder, thercfore. that there is an impressive
number of circuit arrangements described for
amateur usc¢ that are capable cither inherently, or
with very slight maladjustment, of appallingly
poor results. Despite this, many are persuaded
that the fact that a signal “of sorts ™ is radiated,
is proof that not only does the system “ work,”
but actually “proof ” of the astonishing claims
that are made for it. It is this type of nonsense
that we have tried not only to avoid, but to
explode with sound explanations of circuit
operation.

An Experiment

While pondering efficiency the amateur may make
a revealing experiment. In a local QSO, adjust the
modulation level from an initial value of half
the usual audio power down to a quarter the
usual audio power. and up to the full level, and
back to the half power setting slowly. No one
will notice! Naturally if this werc done by alter-
ing the RF power level an S meter would indicate
it. However. under QSB conditions a similar
four to one variation in power level of the carrier
would go unnoticed in a solid contact—in fact
a plus or minus 3 db change when signals may
be swinging 20 db under QSB. No. doubt an
exhaustive analysis would reveal that the full
power level would have a definite “edge ™ under
QRM conditions over the quarter power level.
However. at any given moment in a QSO the
variation of plus or minus 3 db would be
obliterated by the fading variations—indeed,
by chance..one might actually vary the power
level so as to momentarily compensate for a 3 db
QSB! 0

News from

NORTHAMPTON SHORT-WAVE RADIO CLUB (G3GWB)
Hon. Sec. : S. F. Berridge (G3I'TW), 20, Ethel Street. Northamp-
ton.
AT the A.G.M. the following officers were elected : President :
B. Sykes (G2HCG): Chairman : [. C. Millar ; Vice-chair-
man: V. R. Hartopp ; Treasurer : B. Cadd ; Hon. Secretary :
S. F.'Berridge (G31TW) : Committee Member : A. T. Shrewsbury
(G3KAN). Certain of the club rules have been amended and
copies of the revised rules are being distributed to ali members.
Although the club is in a healthy financial position, the annual
subscription has been increased to 7s. 6d. (half rate for those under
18) in view of extra expenditure foreseen. Meetings will con-
tinue to be held each Friday at the club rooms, Allen’s Pram
Works, 8, Duke Street. Northampton, from 7 p.m. onwards
until The first Friday in April. 1958, inclusive.

BRIGHTON AND DISTRICT RADIO CLUB (G3EVE)

Hon. Sec.: R. Purdy, 37. Bond Street. Brighton, 1, Sussex.
HE club continues to meet every Tuesday evening at Club
. Room, The Eagle Inn, Gloucester Road, Brighton, 1, at

8 p.m. All visitors and new members are welcome.

SPEN VALLEY AMATEUR RADIO SOCIETY

Hon. Sec. : N. Pride. 100, Raikes Lane, Birstall, nr. Leeds.

THE following meetings have been arranged at the George
Hotel, Cleckheaton :

> January 8th.—Standing Waves

J. Schofield (G3KRL).

and Transmission Lines,

the Clubs

January 22nd.—Radio Fault Finding, W. Ripley (G4AD).

The Annual Dinner will be held at Kingsway Café, Dewsbury,
on Saturday. January 25th, 1958. Tickets tls. 6d. from hon. sec,

A Northern Mobile Rally is being organised by thz Spen
Valley Club. supported by Leeds University Union, Leeds and
Bradford Societies. to be held at Harewood House, between
Leeds and Harrogate. As Harewood House is ' open™ 10 the
public on that date it will be an added attraction.

BURY RADIO SOCIETY
Hon. Sec. : Mr. L. Robinson. 56, Avondale Avenue, Bury, Lancs.
’I‘HE Bury Radio Society holds its meetings on the second
Tuesday of the month, at 8 p.m., at the George Hotel,

Kay Gardens. Bury.

The meeting on Tuesday. January 14th, will take the form of a
debate, ** Phone versus C.W.”

The society's 1958 programme is now ready and copies may be
obtained from the hon. sec.

EDINBURGH AMATEUR RADIO CLUB

Unity House. Hillside Crescent, Edinburgh.

THE Edinburgh Amateur Radio Club meets every Wednesday
at 7.30 p.m. in Unity House, Hillside Crescent.

The December lecture was given by A. Henderson on
“T.V. Cameras,” and a review of a radio subject by Michael
Darke.

During January it is hoped to have a lecture on tape and in
February a talk on an inexpensive H.V. Power Pack.
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E TERMS AVAILABLE

RECTANGULAR T.V. TUBES

14"
£5.10.0.

17"
£7.10.0.

jve. Made possible
. Special offer of
guarantee on all

6 months” full replacement. 6 months’ progie
by the high quality of our tubes. Ins.. carr.

157, round T.V. Tubes, £5. 3 months
roundtubes Convert your9”, 107, 12" to these larger sizes. Df:tails
on how to ** Do-it-Yourself *' in our FREE catalogue. 12" T.V.
TUBES. £6. 3 months’ guarantee. 156 ine., carr., on all tubes.

HOME RADIO 79/6

5 valve (octal), superhet, 3 wave-
band receiver. A.C./D.C. Universal
mains can be adapted for gram.
P.U. In wooden cabinet. 184" x 113"
x 84", Ins., carr., 7,6

Cleaner, cheaper. safer than paraffin. A.C.!
D.C. Switched tor 1 or 2 l\'watts Itiummated
grille. 200-230 v. Ins.. carr.. 106

ELECIRIC FIRES. 178

Hammered finish. A.C. D.C. 208-250 volt. 1
kiwatt. Post 3v. _

AR AERIALS. 69. Whip antennae, 507
llong. collapsing to 11°. one hole fixing. Post

BEAUTIFUL EXTENSION SPEAKERS, 29/9

Complete fitted with 8 P.M. Speaker

" W.B." or - Goodmans ™ of the highest

quality. Standard matching toany recetver

(2-5 ohms). Flex and switch included.
'}.._, Unrepeatable at this price. Money refunded
574 not completely raticfied. Tns.. carr., 3'6.
8" P.MLSI'EAKERS,. 8'9. Let thelady oi the house listen to that,
Radio or T.V. programme. Complete with O.P. trans.. 10/-.
P. & P..28.

P, SPEAKERS, 12’9, Elac. or (.oodman:& Hl&z'l':’ quality.

25 ohms. Complete with O.P. trans., 14/.-
HEADPHONES, 1/9

Single earphone and headband. C-LR {ype "\\

Ideal for crystal set. extension on 1adio. ete- ‘i

P.&P. 13 {‘}-

= MIDGET EVERREADY

BATRYMAX, /9

Midget ¥ B type battery. 22 v. No. B155. Ideal for
midget radio. Hearing Aid. or Photography Flash. Size

=2 |- x 2°. Post, 3d. 6for 7'-. Post, 6d. 12 for 12/,-. PPost. 9d.
MAINS TRANSFORMERS
350-0-330 v. 80 mA. 4 v. 4 v. heaters. 200-250 v. Prim. 39

350-0-350 v. 80 mA. 12 v. 4 v, heaters, 200-250 v, Prim. .2
287-0-280 v. 80 mA. 6 v. 4 v. 4 v, 200-250 v. Prin. '9
Drop through type. Ilalf shrouded. All above 23 post.
4950-425 V. 5 v. 6 4. 6.3 v. 12 a. 6.3 v. 6a. 200-250 v., 1,'6 5cleened
primary. P. & P., 26.

0.0, 'llt ANSTORMERNS, 1 3. Smndaxd size (2-5 ohms).
1/-. 20 for £1. P. & £. on 2,586,

SELF FEED SOLDERING TOOL, 19 6. 6-12 volt, 100-125 volt.
Made for the American market. Car hattery or mains. Export
quality. Complcte in light carrying case. Reel of solder and
spare parts. P. & P., A few of the above in 6-12 volt, 200-240
volt. 35°6.

Post,

Open Saturday all doy. Send for FREE 1958 catalogue.
Livergoo! St.—Manor Park Station—13 minutzs

DUKE & CO. (Dept. 4), 621/3, Romford |
Road, Manor Park, E.I2. Tel.: ILF 6091-3.

177 T.V. CHASSIS £19.19.6.

Latest improved circuits.
Higher E.H.T. (brilliant

picture). Imbroved sen-
sitivity (for greater
range). Chassis easily

adapted to any cahinet.
17" rectangular tube on
adapated reconditioned
chassis. All channels.
12 MONTHS' GUARAN.
TEE on tube, 3 months’
guarantee on valves and
chassis. Less valves.
Valve line up (5 valves):—
6SN7G. 6V6, EY5], 2-6D2s.
Others : 6118, EL38,

7-6F1s. Turret Tuner
50/- extra., Chassis size

X 1447 x 11*. With 5 valves, £21.19.8. With all valves,
£25 19.8. Ins. carr., 256 (incl. tube). State B.B.C. channels

{and I.T.A. if turret tuner required;.

147 T.v. CHASSIS, TUBE & SPEAKER, £13.19.6

As above with 14" round type tube. 3 months' guarantee, With 5
valves, £15.19.8. With all valves, £19.19.8. Ins., carr., 25/- (iacl.
tube). Turret Tuner, 50/- extra.

DENCO RADIOGRAM
CHASSIS, 97/6

3and 4 waveband turret tuned. Super-
het A.C. chassis, with 6” or 8” speaker.
Size : 81" X 10" X 127, Valve line-up

CCH35, EF33, EBC33, CL33 and CY3l1.
(C1C dropper). Ins., carr., 7/6.

SUPER CHASSIS, 97/6

5 valve superhet chassis including an | A
8" speaker. 4 control knobs (Tone,
Volume. Tuning. W.C. switch); 4
waveband with position for gram.
P.U. and for extension speaker. A.C.
P. & P., 5/6.

POPULAR RADIO OR RADIOGRAM
CHASSIS, 39/6

3 w/band and gram. S'het. 5 valve.
International Octal. Ideal table
gram, but still giving high quality
output. 4 knob control. 8" P.M.
Speaker. 7/9 extra, set of knobs 2/-.
Chassis size 12" X 6” x 97, Less valves.
Ins., carr., 4/6.

CONSTRUCTOR T.V. CHASSIS

POWER PACK & AMPLIFIER. 19/6. O.P. stage 6V6 with
O.P. trans. Smoothed H.T.350v.250 mA6.3v5a,22v.3a.6.3v. 4a.
4 v. centre tapped. L.ess valves. FREE drawing. Carr. 5/8.
TIMUEBASE., 7/9. Including scanning coil, focus unit, etc.
Less valves. FREE drawing. P. & P.26,

SOUND & VISION STRIf, 19 6. S’het. Complete vision strip.
Less valves. FREE drawing. P. & P.2/6.

T.V. AERIALS, 25/8. For all LT.A. and F.M. channels. For
outdoor or loft. 3 elements. Famous manufacturer, at half the
normal price. Post 2:6
W MASKS, 7/9, 177,
\l\ . 14/9. 177'

Grey plastic. Brand new. Post 2/-.
Halo lighting. New. Post 2/-.

TV, MA White plastic. New. Post 2/-;

TORCIL L\'\'ll R 8. each. %.W.D. Includes 2 bulbs, uses

800 hattery. P. and P. 1/-. Crate of 48 with 22 bulbs extra 22 -

(118 bulbs in all). Ins. carr. 10:-.

Boxed VALVES 3yonms
6L19 88 | T4 89 | SP6l 3/9 EFY 49
S5 4/9 | 6SG7 39 DFes  5/9 36 59
EzZ40 88 | 77 39 | EBM 19 | PEN4 89
4D1° 219 ' 8p2 39 | EBIL §'9 EL32 6/9
6B8  3/9 | 8D3 _ 78 ECC8L 88 | ELJl 319
6F12  7/9 12AU7 59 | ECH42 8/9 | PEN45 6/9
6D2  8/9 | 12BE6 69 ' EF3 6/9 | TTil &4
6HEM 1/9 EAF42 89 EF41  8/9 i X66 3/
SP4l 38 128J7 1/6 ' EFS1 7/9 Z77 g
American Types. U.X. All at 3/8 each.
18 ! 5 ‘ 1D6 80
42 | 38 6D6 ‘ 6A7
6C6
Barrettors 301 and 302 also at_3/9 each.
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This geared drive gives a
9in. pointer travel with only
a #in. diameter pulley.
The LGP geared drive
can be fitted to the stan-
dard range of L type con-
densers. Price LGP2 com-
plete 18/9. LGP3 com-
plete 24/-.

IT’S RELIABLE IF IT’S MADE BY JACKSONS |

Flease write for illustrated catalogue.

JACKSON BROS. (London) LTD.
WADDON . SURREY Telephone :

KINGSWAY .

CROydon 2754/5

MINIATURE MOTORS

Will work on any voltage from 6 to 12 v.

Complete with gearbox, Overall size
2¢in.long x 1in. x lin. Ideal for models,
remote control, etc. Original cost
over £2.

LasKY'S PRICE 12/6 post ve.

TRANSISTORS

Hermetically sealed and
temperature  variations.
guaranteed efficient.

.F. .N.P. Junction Type, suitable for
medium and_ low freq. oscillators. freq.
changers and IF. amplifiers L
(1.5 to 8 Mc/s).

(Double spot—yellow and red.)
AUDIO P.N.P. Junction Type, suitable for
high gain and low freq. ampilifiers, and for
outbut stages up to
milliwatts.

(Double spoL—yelrlow and green.)

unaffected by
Tested and

RADIOGRAM CHASSIS

Large selection-—~Dulei, Armstrong,
Imperial, etc.

BARGAIN OFFER OF
POCKET VOLT TEST

....from 7 gns.
.. from 14 gns.

P YV Y Y Y Y VYV Y VY YT YV YT Y

METERS

Full operating data and circuit diagrams for
teceivers, oscillators, amplifiers, ete., supplied.

TRANSISTOR AMPLIFIER KIT

200 milliwa3%is. Output impedance 5 ohms.
Operates from 6 v. battery. Miniature size :
3iin. x 31in.. height can be under lin.
COMPLETE KIT including 4 Transistors,
PRINTED CIRCUIT, full instructions. 79/6
Post 3/6. Full details on request.

COLLARO

wals s s s s st 2]

Two ran".es D.C. 0-250 v. and 0.25 v.
Comnlete with leads in leather case.

o
LAS Y |2/6 Post free.
Few only left. Send NOW.

VYUV VY VY VYV YYYYY

4-SPEED SINGLE
PLAYER BARGAIN

COLLARO ‘“ JUNIOR "’ 4-spd. motor
and pick-up with HGPS9 cartridze,
2 /6 Post 5/-. ,

Motor only. 59/8. Post 2'6.
Pick-up only. 33/6. Post 2/6.

asssssssaan

TRANSISTOR S/HET TUNER

For construction on Printed Circuit. Uses 3

R.F. Transistors, 1 germanium diode, 3 I.F.
transl‘ormers Ferrite_rod aerial. -Operates
fromégv. batbexyandlﬁv cell. Sizeof Printed
Circuit, 3iin. x 3iin.

caN BE BUILT FOR £5[12[9 post .

Full details on request.
Demonstrations at both addresses.

4-SPEED MIXER AUTO CHANGER

Latest model RC.456 incorporating
auto and manual control enabling
records to be played singly or auto-
matically. Complete with Studio
crystal p.u. and sappmre stylus.

LASKY PRICE £8/'9/6

Post 5/-.

YV YV YV VYV VY VYV VYOIV VYVYY

LASKY 'S (HARROW ROAD) LTD,

42, TOTTENHAM COURT ROAD, W.I.
370, HARROW ROAD, PADDINGTON, W.5.
Open all day SATURDAY.

Telephone : MUSeum 2605.
LAD 4075 and CUN 1979,
Half-day Thursday.

PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.
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TRENSISTE
: Jactice
AN

3.—A DETECTOR STAGE
By R. Hindle

(Continued from page 801, January issue)

AVING satisfactorily completed an audio
I I amplifier the next step is to develop circuits
to be used with the audio stages to turn
them into a complete receiver. The popular way
of doing this has been to use a crystal diode. as
in Fig. 18. because such diodes of the readily
obtainable variety are quite suitable for working
on the usual broadcasting bands. The circuit
is relatively insensitive and requires a good out-
side aerial if satisfactory results are to be
obtained, unless an cxceptionally strong signal is
available. Both aerial and diode are shown
tapped down the coil to reduce the load on the
tuned circuit that would otherwise damp the
signal due to the large aerial and to the
input resistance of the diode. If a smaller aerial
were to be used this would quite likely give better
results with tighter coupling. and the alternative
of taking the aerial input lead to the top of the
coil, cither direct or via a 100 pF capacitor to
give an intermediate degree of coupling. could be
tried. Perhaps the reason why the diode damps
the tuned circuit is not so obvious at first glance
‘becausc its load is in series with it across the
ccircuit.  In practice, however, the diode load is
shorted out so far as R.FF. signals are concerned
by a capacitance as shown in Fig. 18. so the diode
:damping cfect is more or less what it would be if
‘the diode were to be wired directly across the
‘tuned circuit.

I talin

Diode Function

The popular explanation of the diode function
is that it passes current on half-cycles of the
signal going in one direction (say positive—it
depends, of course. on which way round the diode
is connected. so in ‘practice the designer can
choose which half-cycle he wishes to pass). but
that it cannot pass current for half-cycles of the

é =L
T

-

——

(]
N

AAAAAAAAAAA
VWYWVWY VY
~

'l?/

18.—Tuning stage with diode
detector.

Fig.
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signal going in the opposite direction (i.c..
in our example going negative). In
practice neither half-cycle is cut off. nor
is _either half-cycle passed without hind-
rance. The crystal diode has simply a higher
resistance to a voltage of one polarity applied
to it than to one of the opposite polarity.
Assuming. therefore, that a modulated R.F. signal
that is symmetrical about zero voltage is applied
to the diode stage, that is the type of signal
delivered by the usual R.F. or LF. stage or
developed in a tuned circuit coupled to an aerial,
and assuming that there is no D.C. applied to
move the working point, the half-cycles in one
direction arc attenuated morc than those in the
opposite direction. and the signal passed by the
diode to its load is therefore lop-sided. Fig. 19
(a) gives the modulated R.F. signal presented
to the diode and Fig. 19 (b) illustrates the result
of the treatment given to it by thz diode. A
filter. which may be simply a capacitor of suitable
size. or may bce a combination of resistance and
capacitance. will remove the R.F. fluctuations
and there is then left the signal represented by
the dotted line in the diagram. This is drawn so
that the R.F. fluctuations above the dotted line
are equal in amplitude to those below the line.
Thus at Fig. 19 (a) the dot'ed linc is straight be-
cause the signal is symmetrical. and this indicates
that none of the modulating signal (indicated, of
course. by the shape of the outside of the c¢nve-
lope containing the R.F.) is left after the process.
At Fig. 19 (b). however. after detection, the dotted
linc takes the form of the modulating signal
(though of diminished amplitude) and this is left
after R.F. filtering. This is the signal available,
therefore. across the diode load.

Now. the greater the clipping of one half-cycle
by the diode the more effective the detection. The
dcgree of clipping is understood by considering
the diode and the load resistance as being in
series across the signal source (Fig. 20). If R
has a high resistance compared with the reverse
resistance of the diode it will be the governing
factor in determining the proportion of signal
voltage appearing across the load. and as the
resistance of R is the same for cither polarity of
signal there will be no appreciable difference in
amplitude of the half-cycles going positive and
going negative. in other words, the efficiency of
detection will be very low because the diode has
little control. R. in fact. must be low compared
with the diode reverse resistance for effective

T.‘F

T i": - _:_rf;'!ﬂ"[_,x.h
jk%wmmwww

L
(3)

I il i
5)

Fig. 19.—Action of ithe detecior.

S E———
= T4
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detection.  The crystal diode has generally a
lower reverse resistance than the valve diode and
so one would expect a lower load resistor than in
valve technique.

Crystal diodes vary considerably in their
reverse resistance from one type to another and
so choice should fall to one of higher resistance,
other things being equal. so that R can be made
larger and the damping of the tuned circuit
reduced, possibly avoiding the need for a tap on
the coil for the diode connection.

B Ty L TP SN PPO

Fig.

20. — Equivalent
detector circuit.

C in Fig. 20 represents the R.F. filter and is so
small in value of capacitance as to have no appre-
ciable effect on the load at audio frequencies.
though its exact value will depend on the size of
R, being chosen so that the time constant of C
and R (C in pF multiplied by R in MQ gives
the time constant in s seconds) is long compared
with the period of the R.F. signal but short com-
pared with the highest #udio frequency to be
handled. For example, for medium waveband work-
ing the frequency is of the order of 1 Mc/s, which
is 10° cycles per second. Its period. therefore, is
of the order of 1/10% second, or lusecond. If
the highest audio frequency contemplated is 10,000
c/s a period of 1/10.000.second. i.e.. 100 . second
is indicated. So R (in M) multiplied by C (in
pF) must be somewhere midway between 1 and
100.

Feeding a Transistor

When the diode is to feed a transistor amplifier
the purpose is to pass the diode current into the
transistor itself. This is in contrast to the need,
when feeding a valve amplifier, to convert such
current into a voltage in a resistive load before
feeding to the valve. The transistor thus becomes

the load of the diode and as the transistor has a
in

very low input resistance the usual circuit

T

AMAAAAARAAAA
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Fig. 21.-——Coupling diode to transistor.

'||”.‘

WIRELESS February, 1958
arrangement the ratio of load to diode” reverse |
resistance will be satisfactory for detection with ;
any of the germanium diodes offered at present. !

Though the aim is to feed the signal current
direct to the following transistor, in practice D.C.
conditions prohibit this. There is a D.C. com-
ponent in the current flowing through the diode
in conformity with the accepted detection theory
—this is the component providing the voltage used
for AVC in conventional valve receivers, of course
—and this must be prevented from reaching the
transistor by means of a capacitor, C2 in Fig. 21.
There must be a complete D.C. circuit, however,
so Rl is included. The true load is thus RI1
in parallel with the transistor input resistance
and. for the sake of efficiency. RI will be made
higher than the transistor input resistance. It is
possible to design a circuit so that the diode
current is the right biasing current for the tran-
sistor, and if this is done R1, R2, R3 and (2
can be omitted. This would require that the
audio amplification be made of such a value that
just the right amplitude of R.F. signal is called
for to give the correct D.C. from the diode (which,
of course. is proportional to the R.F. signal ampli-
tude) to bias the first transistor and, in order to
hold this value. either AVC or a pre-detector
volume control would be needed. The diode
must also be connected in the correct sensc to
provide the bias of the right polarity—i.e.. so
that the current is applied in the forward
direction.

High-resistance Input

[t might be preferred under certain circum-
stances to use a larger load than is presented by
the common emitter transistor. A common
collector circuit (equivalent to the cathode
follower valve) could be used in the first audio
stage. This has a comparatively high input
resistance (roughly o times that of the common
emitter circuit—say of the order of 50 Kg2). The
price that has to be paid as a result is similar to
that of the cathode follower, i.e.. the absence
of voltage gain in the stage. The factor contri-
buting to power gain previously claimed for
transistors is lost also because the output
impedance is now lower than the input impedance.

(Continued on page 883)

R

R/

AMAAMAAA AAAAA
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Seeding
emitter circuit.

Fig. 22.—Common collector, common
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ty

C.

3 v, 10 8. 108 v.,
Bilty \\uh s ies, ]2 6 ech.
Type B. Mai 0 740 volts. Multa
ontput 2, 4, Lo and 13 volts. fnput
has tuwo taps wh h lh(l we output valts by

nse with 2

volts ut 2 anips.
NOTE.—It i+ e-sentiul Lo use mains privary

connected hosters.

R.T. ISOLATION TRANSFORMER

Low leakage windings. Eatio 1:1.23
boast on secondary

y "
¥l S0v,

able for ||m<t

respecti b Iu\\
athode Ray
. Tubes ouly,
g s:n-i(_» wortid 1
volt Fubes with falling en
24y volts, Qutput 22
With Taz Danel,

nelormer for

it

pes  with T.V., receivers having series-

TRIMMERS, Ceramic. 3},

50, 70 pr., 9d. ;106 pf.

150 pf., 1,35 250 pe.. L@ 500 pi., 750 pfo 19,
RESISTORS Preferred values 19 ohus to 10 mey..,
- 41, . 44d. L8l 1) w.8d. 12w 1 -
HIGB STABTLITY 5 wa 19,2 -, I’ruuv‘.d salues
1 ghms to o mez. Ditto, 595, 9
3 watt WIRE-WOUND RESISTOR3 1 13
10 watt 25 ohms—bo0um ohms ... ;18
13 \vatt‘ l2"—
15,000 ohins—350,000 ohms, 5 w., 1/9; 10 w., 23.

12/6 PURETONE RECORDING TAPE

1

,200 ft. on standard 7° Metal
Sposis 5 matal,

reels.

1/6, 7 metal, 2/3.

FERROVOICE 1,200ft. Pjastic Tape
25/- on Piastic Spools
0/P TRANSFORMERS, Heavy Duty 50 mi., 4 6.
Multiratio, pash-pull, 7/8. Miniature, 384 etc 44
L.F. CHOKES 15-1t H. 6065 ma., 5/-; n.
80 mA., 8,6 ; 10 H. 150 mA.
MAINS TRANS 3500 v. tapped.
4 v.dn, 5 v, tapped 4 51, 32 6.
Bargain 300-0-300 63 m.., § v. dia v, 15/-.
HEATER TB.ANS T Apped pri 250 v, 6.3 v,
11 amp., 716 ; , 11 smp., 8/8;
prrim. 230 v, s
ALADD!N FOBMERS and uvre hn . 8d. : %in.. 104.
n. FORMERS 5837/8 ar. ! (ans 'l'le/B. fine sy a

YA

230230 v.,

MAL

0.3 am. T30 uhmc 4/3

. and fin, s a1

2/~ e, with cure

NA. —Midget Sobdering 1mn
16/9. Solon ln.urumcnt Tron. 241-
NS DROPPERS. 3in. Adi stiders,

L0 ohims, 43

LINE CORD. -2 amip.. 100
uhms per foot 8d. per foot. 3- S 74, per foot
LOUDSPEAKER, F.M. 3 OHM. 2}in. square, 17/6.
3 Goodmuans, 178, 7in. x din. Goodmans, 21/-,
in. square, LKlac., 21/-. Nin. Plessey, 18/3.
Gin. Goodinans, 18 10in. R, A, 30/-.
TSl Tweeter, L3H75, 8/8. 12in. I'lessey, 30/-.
tin. M.E. 2.5k fiekd, tapped O.P. transi., 246,
13 ohm Plessey 16 wt. 12Ziu. with Tweeter, 97/4.
CRYSTAL DIODE «i.E.(".. 2/-. GEX34, 4/-,

HIGH RESISTANCE PHONES
SWITCH CLEANER Fluklm

4,000 ahuns, 16°6 pri
e, Potted, 10/8.
t spont, 4,3 ting

TAANSF. 30 :1,3 90

TWIN GAN3 TUNING OONDENSER‘)
miniature lin. 3 Lo, X 1o 10 -, 0003 Rtandard
with trimmers, § - ; less mmmen 8 nidget, 7 8 :
siugte 2150 pF., 8,3,
Solul 8.
SPEAKER FRET. h\p.mdc-l Metad  Silver,

15}in.
GOLD CLOTA.
Tyran 4f1. Hin. mde 10/- it.

< 9in., 2/- vach,

io., 5

All Boxed VALVES New & Guaranteed
TR 8/8|5KY 8,8/ EBCI3 8,0 HABUBUY
T84 8:8161L.4 10/6 EB¢41 10/ 12,8
185 8/6]5Q7 10 B{EBIR0 8/8 II\’R" A 76
1T4 8/8|H3A7 76|ECU81 )2, 8 MUt 8

3 6487 8 8| ECFRG 106 []

86 4)\1)0 T8IECFN2 1018 6
aU4 86 8 8|ECH 42 10/6 [}
3Y3 8 8{n) 78{ECLS)  8/8 8
EYAY 108 28IECLS 128 '8
GAMG 8 61 7/8|EF39 78 8
ARB 586 0'8/EF41 106 8
6BEd 718 0 6 EF50 5,8 8
SBHE 106 0 8| Equip. ]
GBWE 88 0 8| EF5m £€ 8
HBW7 88 0 Blsyty, 8,8 8
6CH6 10 6|19 B/EFs) 108 ‘8
6D 7 8{12 8|LLFw2 5,8 8
ﬁ};ﬂ g’g g EL32 56 10,6
‘E _'i i ELSY 108|UF41 10,8
s o5 Slevar msluna 10
7 88|l 6|EZi 10 8|UY4L 106
sKé 66 g{EZS1  11-8|U22 10,6
KR7 5,6/ 8lK1148  1,68/X79 e

OUR WRITTEN GUARANTEE WITH EVERY PURCHASE.

RADIO COMPONENT SPECIALISTS

Tel. THO 1665. Buses 133 or 68 pass door. 48-hour postal szrvics,

1958 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES

A T MULLARD
MWL 200 42, F 1. BBCYT,
LW, 200 m . E14], BZ4y
[N Hinarsniee.

A U0
Long-Cram.
4.2 watt
mox 3!
2 Pilot
Aligned aud ealibruted  Cha-s.s Fated from
ma'ne,

10 gns. can. & s 46
TERMS : Deposit £5.5.0 and six mouthiy

pavinents of £1.
MATCHED SPEAKERS FOR ABOVE CHAS3IS.
Xin., 17 6 luit., 25 - 12in., 30,-.

YOI AROVE

RECOMMENDED
CIIASS

* COLLARO %
FIDELITY AUTOCILANGER
Model RC458
7in., 10in., 12in. Rv(‘ur(l\
16, 33 45, 78 r.n.m.,
st 10 RL( ORDS
With lll(l O " pick-up
BIRAND NEW IN MAKER'S BOXES

ouvr rricE £9.15.0. vost iece

TERMS : Deposit £5.5.0 and ~ix

niGH-

munlhh rayments of
Space P(‘ﬂlllrl'll 14in. X 12,ln. §in.
above and 3in. helow.

Suitable Player Ca’inets,
Amplitier Player Cabinets,

49 8.
G3/-.

GARRARD 4- SPEED SINGLE
RECORD PLAYER 4SP
Brand pew and fully guarsnteed 12 montbs

I AUDIO PERFECTION I

Desizned to play 18, 33, 45, 78 r,n.w. Records.
7in.. 10in., 1Rin. szhtwuzht Xtal pick-np,
GC2 !Lr.‘over bead, two separate sapphire styli,
tor Standard and L.P., each pleys 2,000 records
Voltage £60/550 A.C.

OUR PRICE 58.0.0 cach. Post Free,
Terms : Deposit £5 and 4 monthly payments

of £1. Spece required 14in. x 12lin.  Jip.
above and 2}in. below.

Auu.liﬁer Player Cabinets, 45/,
ALUMINIUM CHASSIS. 15 s.w.€ undritled.

riveted corners and lattice fiving
. 46 9 x fin., 59:

b 4 i 14 x Ilin., 10/6;

];xl«lm.lzelhxll., . 1678,

TRANSISTORS. Audin, 10/- R.F. 2.6 Moy,

21 -, Mulland OU71,

SUPERHET COIL PACK. 27'8. Miniature

size 24in. 2 2{in. x 1}in. HIGI Q" Dust
o Cnily, short, Medium, [Long, Gram

Switching.  sSingle hole fiving with connec-
tion diagram aud circuit. 463 Kc s LLF.

COLLARO.  {-speerd Motor and Turntable
with »seleeting switch for 16, 33, 45, 78
r.p.m. recorda. 2 AC. 50 eps. Also
HIGH FIDELITY lught\\eluht Pick-up Acos
Ntal turouver hewd, separate Sapphire styli
for L.P. aol Standard SPECIAL
OFFER, THE TWO! post 24,

nt Qut Board, 14 x 12}in,, ¢
SUITABLE AMPLIFIER- PLAYER CABINET.
Beady cut out for above, 45/«,

CRYSTAL MIKE INSERT Ly Acis, ;.x &
engineered.  Hize only 14 x 8°16in,  Ha
Price 6,6, No trausformer required.

CHAMPION VHF (FM) TUNER,
§8-96 mc/s.

5 Mullard valvew and cuperhiet tuning heart.

Mataon amd ccam receiver styled cabinet
12 8 6y G, Peatures @ Phis is a self-posered
- 30 . ALC VHE (M) Adaptor with

operatiog and weryicing v and a sereened
for vounection to pi op sockets of any
Jlio, 1adin-grant or ampditier.

Piand new with 12 nolthe’ goaranive. L

pive, 13 gue. Gur price, logns_, carr. 4 6.

ohm

VYolume Gontrols |80 %, COAX
Long apitdles.  Guaran- | ¥emwi-air  spaced  Puly-
teed 1 year, Mhuldget | thene insulated. fin. dia
Lo, wluns 1 2 Meg. | Stranded  core. gd
AT | . ILPSw. | Losses ent T09, * yd.

3 - 39 Fringe Cuality ]/6
Lincar or Log Tracke, Air Spaced, Y yé.
COAX PLUGS 1;- DOUBLE SOCEET 13
SOCKETS 1- OUTLET BOXES 43

BALANCED TWIN FEEDER yd. Gd. 20 or 200 ohms
SCREENED ger yd. 1'-. 0 cbis on

WIRE WOUND FOTS. 3 WATT Fre-x

TV, Ty Al yvabuee 25 n) g 1o 30 Ko 3,- s

Warton 50 K.

K. 4 -,
WIRE-WOUND 4 WATT.

Values,

n. Fpindle
11H) ohms to 50 K., §,8: 100 K., 6 8,

¢ stock. U0 b, ORAE
kV., 8 6 100 . to 500 pf.
0 v, 601 to .01 1nfd., 9d.:
S0ov., 1,8 .1 5w v, 8da
aos solte, 3 6.

4 opf. to W06 mfd., 10
Jo», 5 pf. 1o dou
i, 1 = Buo pil to 5,000 pi, 13, Clore tolerance
€21 PR 15 pF. 10 47 pF., 18, Ditte, 17, 20 pF.
to 815 pF., 1 8: Lovo pl. to 5,000 pF.. 2 -,
i.F. TRANSFORMERS 7/6 pair.

465 Ec s Slug tuning Mioiature Can. 2iin. x
lin. x 1lin, Righ Q and good tandwidth.
By Fye Redio. Data sheet supplied.

Wesrite ME00 1F 465 Xc/a 12.8 per pair.

NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR | TUBULAB.2
v. te

'
CERAMIC (‘O DS.
SILVER MICA (‘ONDENSERS

&

NS v,

5

[}

5

4

€

o 450 v, 7
K 1

8
8
6
f

SE}(TF.RCEL PE(.TTFIERS
BACK VCLTAGE.

o 7
K3 o 8 kv., 14 8. 0 c.ps. \unm,
1GAINS TYPE COKTACT COGLED 25t
230 v. X5 md., 8 6. Nedenium 200y,
COILS \\ ‘I tyye, 8 - each.

Q . dusl care, from 4 - All ranves.
TELETRON L. & Med. T.R.F., with reaction, 3 6.
FERRITE ROD AERIALS. M.W., 8 &; M. & L., 12 8,
T.R.F. COILS A -HF 7/- pair. H.F. CEOKES, 2 6,
FERRITE ROD ¥in. x 3/8in. dia., 2 8.

JASON F.M, TUNER COIL SET.
enil, aerial coi
furmers 1107 M

Onuur Midgct

26/-. H.I,
Ostillator coil, two 1.F. {1anss
Detector transtortner and
keater choke. Cirenit buok using tour GAMS,
2'-. J.B. Chassiz and biusl, 18/6.
(umplcle Jason F.M. Kit, 25 18.8.
With Jason superior callhmted dial,

£6.15.0.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:
v, 6oor 12 v, 13 amp., 8/8; 2 a., 11'5: 4 a., 17,6,
CHARGER TRANSFORMERS. Tapped ln,.ut 241

258 v.dor cliarging at 2, 6 or 12w, J atep., 15 8.
2 aup., 17 6: 4 amp.. 28/8.
VALVE and T.V. TUBE equiralent books, 5'-,

TOGGLE SWITCHES. 8.P.2/-.D P.3:6. h.P.1).T.4 -
WAVECHANGE SWITCHES.

5 p. 4-way 2 waler long spincle .86
2 p. 2-way 3 p. 2-way short spindle .. 26
2p. e-wny 4 p. 2-way 4 p. 3-wey long spmdle 38
3p way, 1 p, 12-way, long spindle . [
VALVEHOLDERS Pax. Int. Oct., 4d. El'50 EA50
6d. BI2A, CRT. 13, Eng.and Amer. 4, 5, 8, 7, and
1/-. MOULDED Mazda 2nd Int. Oct - 8d.
B7G B8SA, BSG, B8A, 0d., B7G with can, 1,8.
VCRY97, 2 6, BQS with can, 2/8 CERANMIC EF50,
B7G, B9A, int, Oct., I/'-~. B7G with can, 19,
BLACK CRACKLE PAI'WT air drying, 8.- tin.

NEW AND ENLARGED SHOWROOMS NOW OPEN
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BRIMAR/FERRANTL. *VR75/30 *VR105'30 17/~ *VR150 30 15'- 1AC6 13/- 1D5 1D6 17,- 1LA6 1LD5 IR5 1S/- 154 16"~ 155 18/- 1T4 15! 1U5 18" 9A3:
27'- *2D21 15/- 3D 3Q4 1~ 3Q5AT 13- 334 3V4 |5 - 4D 17/- *5RAGY 5U4G 20/- 5V4G S5Y3GT 17" 523 20/- 524G 17 BA7 27/- 6ASG BASGT BAGS 4.-
6AG6G 20'- BAKB 1%/- 6AL5 12 BAM5 18 - BAMS 24'- 8AQ5 16,- 6ATS 14 - BAUS 21 - 6B4G 27 - 6B3 6BBGT 24/- 8BAS 16/- GBES 18/ 6BA6G 21'- GBHS
8BJG 16/- 6BR7 24 - *6BS7 253/- 6BWE 16'- BBW7 19/ 6C4 13/ 8C6 24'- 6CDBG 31'- 8CHB 27/- 8D8 24 '- BESGT 18, 8FBG 20 - 8G6G 1%,- BH6GT 14 - BISGT (7,
637G 8J7GT 20'- BKBGT 1%'- 8K7G BK7GT 20 - BKBG 6K8GT 6LBG 24 - BL7 22/- 6N7GT 23/- 8Q7G 6Q7GT 6R7G 20/- BSA7 22/- 85F7 20/- BSK7 1%/~ BSLIGT
8SN7GT 23/ 65Q7GT 20,- 8U5/8G5 6U5G 1+/- 6U7G 8V6G BY6GT 20/- W2 15 - 6X4 11/ 6XSGT 17 - 7A2 (5,7) 7A3 24 7B 7B 7 7C5 708 20 - 7D3 7D5 D6
7D8 24/- 7D 1/- 7H7 TK7 20'- TR7 767 24'- 7¥4 17;- 7Z4 14/- 8D2 8D3 24.- 9BWE 16'- 9D2 2} - 9D 15, - 10D1 14,-11D3 11D5 5 - 1246 12AHS 18- 12ATE
14/- 12AT? 16/- 12AU8 24~ 12407 12AX7 I - 12BA6 15 - 12BEG 1x/- 12BH7 22/- 12C8GT 29 - 12J5GT 17/- 12J7GT 12K7GT 20 - 12K8GT 21'- 12Q7GT 19SK7
20'- 12LS7GT 25'- 125Q7GT 20'- 12§A7GT 14~ 12U5G 1~ *13D1 17/- 14B8 14H7 20,/- 14R7 1457 24 - 15A2 15D2 27/~ 18 24'- 10AQ5 16 - 19BGBG 24/- 20D
23'- 21A8 21/ 25A6G 25L8GT 20/- 85Z4G 17/- 35A5 35L6GT 20.- 35W4 11;- 85Z4GT 35Z5 17.- 42 43 24/- 50A5 20/- 50C5 1%, - 50CDBG 31,- SOLEGT 20/~ 75 20.-
77 24,- 80 805 L7,- *83 15/- *807 23 - 1629 1x/-,
MARCONI/G.E.G. B33 B85 23 - B152 B309 |9'- B319 20 - B339 14'- D42 17 - D43 Ix'- D63 14'- D77 D152 12" *DA30 37/- DH63 DH76 20'- DH?7
14, DH81 4% DHI0L 24 - DH107 DHI142 |3 - DH147 DHI49 20 - DH150 |4 - DKS1 1%'. DL63 20/ DL82 4% - DL145 10'- DN41 DN143 24 - H63 17 -
H30M 27'- HD24M 18/- HL2 16 - KT2 25'- KT24 1% - KT33C 27'- KT36 24/-KT41 27'- KT44 KT45 24’- RT55 34/- KT61 KT63 KT7) 20 - KT74 11/ KT76
20/- KT81 27 - KT101 34 - KTW63 20'- KTZ41 24.- KTZ83 20/- L83 17/- L77 20/- LN152 19 - LN308 253'- LN318 253'- LP2 16 - LZ339 23 - MHAM
: - MHL4 13- MKT4 (5'7) 24'- ML4 13- MS4BM CL MSP4 (5'7) 24 - MSP41 (5) 20/- MU14 19~ MX40M CL 27 - N18 1% - N17 N18
- N78 IX - N108 19 - N142 16/ N145 N147 N148 20~ N150 N151 15"~ N309 21.- N329 16/- N348 51 - N369 18 - N727 6AQS P2 16/-
PCF80 15 - PX4 51°- PX25 2 - QP21 23 - U10 Ul4 17/- U18 U17 27 - U18 20 2 - U1 25 - U33 U35 U37 27,- U43 In'- U45 U4T 24~ US0 17 - USZ U54 20~
U70 U76 17 - U78 11 - US1 UB2 US4 4% - U107 U142 11 - U143 I7'- U145 14'- U147 U149 17/- U150 11,- U328 24/- UG 20.- U708 11,- W17 16 - W21 ()
2 - WA2M 21 - WIM/CL 27'- W76 20 - W77 15 - WBIM iz - W10IM 31 - W107 16~ W143 20 - W145 1/~ W147 W148 W149 20~ W150 W727, 6BAG
16- W728 19'- WD142 17 - X18 I8 - X22M'C 27 - X24 41'- X41C 27 - X63 24 - X85 27.. X76M 24 - X78 22, - X101M 14 - X109 X142 1~ - X143 v/~ X145
23/. X147 X143 21/- X150 X719 X727/6BEG ¥62 15,- Z22M 23/- Z68 31, 277 24/- Z142 Z150 13/- Z319 Z329 24,- °Z859 20 - 2719 19,- 2729 24/-
2759 27,- ZD17 ZD152 15 -
DA. AC'HL 17/- AC/HL DD 25'- AC/P4 AC'Pen (5'7) AC/SG'VM 24'- AC'TH1 AC'TP 34" AC/VPL (5'7) AC'VP2 27/- AC2Pen 21 - ACZ Pen DD
m:?%en 27/- AC5/Pen 24/~ AC5'Pen DD 27/- DI 10/- DD41 I4'- DLS10 17/- HL23 16 - HL23DD 1x/- HL41 17/- HLA1DD HLA2DD HL133DD v’ MEA41
MES1 1% - P61 17'- Pen 25 13/~ Pen 44 Pon 45 Pen 45DD Pen 48 27~ Pen 383 21'- Pen 384 27,- Pen 453DD Pen DD4020 54/~ QP25 27,- QP230 25 SPAl
SP81_27/- SP181 24/- SP210 20/~ T4l 24/- TH41 27,- TH233 34 '- TH2321 TP25 27/- TP2620 34/ U2 24 51/- U25 24/- U26 20 U181 20" U201 17/. U251
247- U281 20 - U282 23~ U301 24~ U403 17/- U404 11~ US0L 31 - U4020 17'- UCI2 155 - UUS 17/- YU 207~ UU7 17,- UUB27 - UUS 11~ VPAL VP13 o1/
VP210 23,- VP1322 24/- 101 102 1+/- 1F2 1F3 16/- 1FDY 18- 1P1 1P10 1P11 1 '- 6C9 6C10 Ix'- 6031 24/~ 6D1 1™~ 6DS 12 - 6D3 20,- BF1 27 - 6F11 18- 6F12
6F13 24/~ F14 27 - 6F15 16 - K25 20~ 8L1 24/- 8:30L2 14/~ L18 20! - 8L19 21'- 6L34 16~ BLD3 14~ 6LD20 16/~ M1 6M2 18- 8PL 20 - GP25 24, BP2B 20 /-
8P28 27/- 1001 18- 1002 10F1 27 - 10F3 2 - 10F 15"~ 10LD3 14/- 10LDI1 16/~ 10P13 24'- 10P14 20,- 20D1 16/~ 20F2 20L1 20P1 27,- 20P3 24/ 20P4 37/
20P5 24,- 30C1 23,- 80F5 24 - 30FL1 23 - 30L1 20'- 30P4 21 - 30P12 1%~ 30P18 16~ 30PL1 23/-.

ULLARD. Az1AZ3117-AZ41 t4'-CBLL27/- CBL31 CCH35 CL4 23"~ CL33 20~ C¥1CY31 17,- DAC32MCL) DAFS1 DAF98 18 - DCC90 24 - DF33(M/CL) 18/~
1’)“1?91 DF92 DF98 DF$7 |6 - DK32 u3'- DK40 22/- DK91 DK92 D96 DL33 DL35 I% - *DL71 *DL72 15~ DLS2 DL84 DL98 16/- DM70 10/ DOSG 34/
*D030 25~ DW2 14 - DW4 350 DW4 500 17 - EA50 10/- EABCB0 1% - EACS] 20 - EAF42 EB34 17/- EBA1 EB9] 12'- EBC33 20 - EBCA1 EBCO0 EBCOL 11/
EBFg9 1% - EBL21 EBL31 24 - EC31 11t - EC52 EC80 20 - EC91 16 - EC92 13- ECC32 ECC33 ECC34 ECC35 25 - ECCA9 24 - ECC81 ECCS2 ECCS3 18- ECOS5
20 - ECC88 55 - ECCO1 27~ ECFS0 25 - ECHS 27/- ECH21 ECE35 24 - ECH42 ECH81 1% - ECL80 1%/- ECHS3 IS'- EF9 24~ EF22 EF36 =0~ EF37A oi).
EF39 20/~ EF40 24/- EF41 16 - EF42 19 - EF50 EF54 EF55 24'- EF80 EF85 19/- EP83 24 - EF89 16~ EF01 24 - EF92 18" EF93 15 - EF94 -4 EFe5 EK9
EK32 27'- EK90 1%'- EL2 24/- EL32 EL33 20'- EL34 EL35 EL37 4 '- EL38 27'- EL41 EL42 16/- EL50 27/ EL81 21/- EL83 27 - EL84 |15 - EL85 1%~ EL80
16/- ELGL 18/- EL820 21 '~ EL821 27/- EM4 EM34 EM80 EM81 1%/~ EN31 24/- *EN32 30~ EN91 »0'- EY51 1< RY8L I7 - EY84 217 EY0L I3 - BZ35 171
EZ40 EZ41 EZ80 EZ81 EZ90 1)/- FO2 FC2A 25/~ FC4 FC13 FC13C 27~ FW4/500 FW4/800 2 - GZ30 17/- GZ3?2 GZ33 GZ34 v - HECO0 HBC9] L) - HF93
16,- HE90 18/- HL13 HL13C 17/- HLO2 13/- HY90 11/- 1W4d%g° 1w4,500 17/ KBC32 KF35 1/- KK32 25/- KL35 18- KLL32 25 - *MT17 43" PenAd 24/

2

=
m
-
b
=2
=

I

B4 25,- PendDD 27'- PABCBO 18- PCC84 20/ PCF82 PCLS? 5'- PL33 21~ PL38 24/~ PL38 27 - PL82 I1 - PL33 2| - PL8% 24 - PM2A &/
DATIALA 16 PMIZM 20 PMR2A(6) 23~ PM24A 23 /- PMZAM 27 PMOG2 1%/~ PYSL I3, PY32 0. PY80 15/. pie 117/ PY82 11 - PE30 0.~ QBoTe 1)
P2 23/- §P4 (7) SP13'SP13C 24/- TDD2A JA'- TDD4 UABCS0 1% - UA i

TH30C .
- {2+~ UBC41 14'- UBF30 UBF§9 15 - UBL21 24°- Uc92 13'- UCC84 UCCBS (/- UCF80 i
Toro o Doy UEHSL 1%: UCL8S 3~ UCLSS 45 U1 1t - UF42 UFS0 TFS3 119~ Urss e ——
UFS8 UL41 16/- UL44 27'- UL84 16,- UM4 UM34 15'- DRIC UYIN 17 UY4l UY85 Ii - VP4B ; .
92D13 10/- GAB? l4/- 6C5GT 17/- 12HE 10'- 1238C7 ‘_’I.),’-’ 125N7GT 25.266’1‘ 17.- *85A1 30 RAD]O VALVES
:saz v vLsems i1 y,. Great Britain’s Valve Mail Order House

*20C1 11/- 164V 19)- St 746, HIGH ST. HARLE SOEN i 1§ e

HIGH GAIN TRANSISTOR COMPONENTS
TAPE RECORDER KITS STANDARD RANGE

Ferrite Slab Aerial Type FS2. Designed for Long and Medium

Wave reception with transistor portable superhet receivers.

Slab s’ze 5}in. x {in. x 5/32in. Complete with fixing brackets, 13/6.

Combined Oscillator and Ist I.F. transformer Type OTI.

13/16in. sq. x 1§in. LF. Frequency 315 kc/s.. 11/6.

2nd I.F. Transformer (315 Kc/s.). Type TT2,, 5/-.

3rd 1.F. Transformer (315 Kc¢/s.), Type TT3, §/-.

I I.F. Transformers enciosed in iron dust pots with slug tuning.
Push Pull Interstage Transformer Type TT4. Racio 1 : 1}

C.T. Stack size I§in. x | 1/16in. x 7/16in.. 8/6.

Push Pull Output Transformer, Type TT5. Ratio I15:1 C.T.

TAPE DECKS. 2-speed. twin track, casy to assemble Kkiis (Size as TT4.) Matched to 3 ohm speaker, 8/-.
with finest mmor,;tl;'frroxguhe heu:js ff]dg,:l?:, instructions. MINIATURE RANGE.—For pocket receivers.
MODEL 582 for Sin. spools. kit £8.5.0. . . : X
. . . Ferrite Slab Aerial Type FS3. Medium Wave only. With
MODEL 782 for 7in. spools, kit £9.5.0. fixing grommets. Size 3in. x }in. x 5/32in., 7/6.
Either model assembled and tested, 30 - extra. Oscillator Coil Type XO8. Medium Wave only. Overall size
b : h . !
TRkl . il 3 . s tin. dia. x lin. Enclosed in Ferrite pots, 5/-.
{?{.’J\AIS)L'IIS:)ER“:\J;LM(‘”“ ‘itl:. re?ﬁr?xr:)pId)}"u—\\yerfcg:‘?jl?gl\ilporf‘l" ’ IS.F. transforrrﬁ,l'gypel)g/Té. Suitable for Isc and 2nd I.F. 455 Kc/s.
. K ooy Care . Pt . ize lin. sq. x 11/16in., -
above, £2.18.6 (both without valves). Carr. and packing extra. LF. Transformer Type XT7.lDesigned for 3rd LF.T. or detector
I.LF.T. 455 Kc/s. Size as XTé, 10/-.
YOU CAN BU;ZLCDOQD%'ERJAIJYTY TAPE Push Pull Iv&terstage Transformer Type TT?. Ratiol : | C.T.
Radiometal Core. Size }in. x §in. x 13/32in., F2/6.
R Push Pull Qutput Transformer Type TTI0. Ratio 8:1 C.T.
M. G. from Baghdad writes :— Matched to 3 ohm speaker. Size as TT9, 12/6.
“ .. really nice to have this amazing tape deck.” Practical and Theoretical circuits enclosed with each Repanco

Transistor Component.

D. B., Malaya, writes :— )
| Send S.A.E. for complete list of Repanco Quality Components.

“ The recorder is now working as well as a commercial
mode) and | am very pleased with it.

. B R R A Mail Order and Trade : Wholesale Enquiries and Export:
q k ¢ A s ct
g;u:mtdé):pgteici:ll\iozx)ngwﬂ'gmlll.l:er is being used in the Antarctic AT e e REPANCO, LTD.,
Send stamp for {uli particulars 1o (— PRODUCTS, LTD., O’Brien’s Buildings,
Stantey Works, Back Clevedon Rd 33, Much Park St., 203-269, Fol:lsh’ig ‘l"d.,
3 B 0 COVENTRY COVENT
W. 5. ASPDEN “meyizketsc e OVENTS
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There is still about the same current gain as with
the grounded cmitter circuit, however, and as the
stage is feeding a following transistor without the
usc of a transformer, so that current drive con-
ditions are needed, there is little to choose
between the two methods of connection from a
gain point of view. Choice can be guided, there-
fore, by the loading conditions needed.

Fig. 22 gives the two-stage -circuit using
common collector input.  The first stage is
converted from the original simply by omitting
the collector load resistor and removing the
emitter by-pass capacitor so that the emitter
resistor forms the signal load—signal is extracted
from the cmitter, of course.
ever, when considering thc base potentiometer.
R2 had been chosen to be large compared with
the transistor input resistance, but now that the
input resistance is so much higher this will no
longer apply, and some input signal will be lost.
To increase the value of R2 sufficiently to reduce
such loss to thc same proportions as before
increasing R1 in proportion) would result in a
very small potentiometer current (around SuA)
which no longer would satisfy the need from the
point of view of stabilisation that this should
be large compared with base current. If the
amplifier circuit were to be fed from a diode

R2E L
AIKCE =
= ZR3
560 Z/8KQ
K(d= =
RIZ I

T2
Cc/

2

AMAAAAAAAAA

5
2%2K1 700

o)

VWYY@

Fig. 23.—D.C. coupled version of Fig. 22.
detector  as previously discussed choice would
have to fall on a diode with-a reverse resistance
of the order of 4 M{2—the Brimar GDS is a
suitable choice.

As the emitter of the first transistor and the
basc of the second transistor have both to be kept
at slightly above carth potential there seems iittle
point in using two separatc resistors, R3 and RS,
for the purpose and to use C2 for the purpose
of keeping them apart. One could simply tap
in the emitter of the first stage into RS at a
suitable point or, using a rather morc refined
technique, design for the same resistance in both
circuits. Fig. 23 avoids the dilemma of R2 by
using the single base resistor methad of stabilisa-
tion and shows the D.C. coupling method just
discussed. R2 and C2 are introduced to provide
the D.C. feedback conditions for this method of
stabilisation. C2 is large enough to prevent R2
from acting as a signal load. Note that in this
case there is no signal feedback through the D.C.
feedback R1 becausc the collector is at carth
signal potential.

PRACTICAL WIRELESS
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A word now about the choice of component -
sizes for the circuit in Fig. 23.  As before, the
first stage is designed for a collector current
around 500xA and the second stage around 3mA.
The potentiometer R3, R4 cannot have the same
values as before, however. because the lower limb
carries the emitter current of the first stage.
Fig. 24 sufficiently represents the situation for the
calculation of values. The conditions are that the
junction must be at a potential of 1.6 volts as
before. R3, R4 must carry a current large com-

\’

N

o)

«
AAAAAAAAAAA
YYVYYYYYYY

AMAAAAAAMAA
VYWWWVYVVY

Fig. 24 —lInterstage f
D.C. condition.

1224

N
3
PN

AMAARARAAR
YWV

pared with the base current of T2. which is
S0uA, also as before, and R4 carries in addition
the $ mA current for T1 (emitter current being.
of course. nearly enough equal to collector current
for this purpose).

To satisfy these conditions R4 is going to be
quite small. This resistor, as before, causes a
loss of signal. but it will be scen that the circuit
simplification has removed one of the two
resistors in which signal is normally lost, and so
R4 can be made lower than the equivalent resistor
in the usual common emitter circuit. Supposing
it is made 2.2 K. This is still about three times
the input resistance of the transistor working at
3 mA current. To produce 1.6 volts at the

2.2 mA”’
enough .75 mA. Deducting the ¥ mA due to TI.
.25 mA must flow through R3. which is high
compared with the base current of 50 A, as was
desired. R3 must drop 6 -— 1.6, or 4.4 volts at
4.4

.25 mA and so its value must be .25 K¢, ie., to
the nearest value, 18 Kt

junction requires a current of or near

Practical Application

How then are these thoughts to be put into
practice? The circuit of Fig. 18 can casily be
wired on to the chassis, using the spare socket
not used for the amplifier circuit to support the
components and coupling to the amplifier as built
to the original design in accordance with Fig. 21.
One half of the tuning capacitor is used and a
medium wave coil tapped at a third of the wind-
ings from the carthy end is required. A suitable
coil would consist of 120 turns of 32 D.S.C. wire.
tapped at the forticth turn. wound on a piece of
ferrite rod as used for ferritc rod aerials. A
Terry clip of appropriate size screwed to the back
of the chassis will hold the coil upright.  The
diode is a Brimar GDS. RI is 47 KQ and CI
470pF, making the time constant around 25 by
the formula previously quoted, which is nicely
within the range of 1 to 100 given. It scems
unnecessary to give a layout drawing for thesc
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few components. It should be reiterated that the
result is only a comparatively insensitive receiver.
and a good acrial and carth is necessary unless
the signal strength is high.

If desired, now, the amplifier could be rewired
to the common collector input circuit and
the signal strength and sclectivity compared.
Remember to remove the transistors from their
sockets whilst making the changes in wiring.

An experience of the author whilst working
on these circuits indicates the nced to remind
constructors that there is continuity between
input and output circuits of a transistor. If. in
a two-stage valve amplifier. onc stage fails to
work the whole amplifier fails to give results and
the fault is obvious. Not so with transistors.
Even though the first stage of the transistor
amplifier is not operating. say because of the
absence of collector current. the second stage will
receive some signal and the apparent result will

f:_-[“,
[

&

ARAAAAAAAAR
YWWWWWWWY

(6)

detector stage.

simply be less gain than expected. So. if the
amplifier is not giving results as expected do not
assume that both stages must be working in some
degree. )

(a)
Fig. 25.—A

transistor

Detector Providing Gain

It would be an attractive proposition to use a
transistor as a detector if the current gain of
the transistor could be used in addition to the
diode property of detection. The base/emitter
junction improves detection efficiency. Fig. 25 (a)
no base D.C. bias is applied, the current through
the junction would favour half-cycles in onc
direction more than those in the other direction.
Here is the perfect current coupling, and an
amplified version of the R.F. signal with the
distortion caused by the detector action appears
at the collector. In practice, sometimes it is
found that a slight D.C. bias to the emitter/base
junction improves detection efliciency. Fig. 25 (a)
gives the basic detector circuit and at Fig. 25 (b)
a bias potentiometer has been added.

Regeneration

Those who have worked with simple valve
circuits will remember that by feeding some of
the R.F. back from anode to grid in the correct
phase losses in the grid circuit can be reduced,
thus effectively increasing the gain of the circuit.
If this reaction or regeneration is overdone. of
course, the circuit bursts into oscillation. To
avoid oscillation the loop gain (i.e., forward
through the valve and back to grid via the coup-

\
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ling provided) must be kept below 1, and
generally an adjustment is provided so that the
maximum feedback can be used short of oscilla-
tion. The transistor is sufficiently similar to
encourage the belief that similar measures can be
taken. The method is to set up a circuit that will
oscillate (not quite so ecasy. it seems. with
transistors as with valves) and then provide an
adjustment that will cither reduce the coupling or
reduce the gain of the transistor—the latter
mcthod is perhaps casier to adjust to give smooth
reaction.

Using a point contact transistor it is possible,
in theory. to induce oscillation using a grounded
base circuit with the tuned circuit in the base lead,
as in Fig. 26. This is because a resistance in this
position gives positive feedback (and a tuned cir-

cuit is equivalent to resistance at its resonant
—
.~ §§

Fig. 26.—Point
contfact transistor
oscillator.

i o

frequency) and a grounded base connected tran-
sistor of this type has a gain greater than 1.
The grounded emitter circuit cannot be used
because a resistor in the emitter circuit gives
negative feedback, as with valves, so the greater
gain of this circuit cannot be used to provide
oscillation in this way. The junction transistor
is no use, cither, because its gain as a common
base amplifier is less than 1. So. a circuit remini-
scent of the method of obtaining regeneration in
the case of a valve is used in the present case.
A secondary coil is coupled to the tuning coil in
the input circuit and this secondary winding is
included in the collector circuit. so that there is
inductive feedback. The coil must be connected
the right way round. of course, for positive feed-
back. This coupling is arranged so that the
circuit oscillates.

The feedback control is then added so that
oscillation can be stopped and the circuit adjusted
for optimum sensitivity. The coupling nceded
will depend on the frequency being operated. If
this frequency is fixed. as with an LF. stage of a
superhet, the regencrative coupling can be preset
but. if the frequency varies, as when a straight
receiver is tuned. the regenerative control is
best left in the hands of the operator. The
method could be to adjust the relative positions
of the coils; this would suit a preset system, but
would not be convenient otherwise. Alternatively,
a variable capacitance control could be used. The
method actually adopted in the present case is to
adjust the gain of the transistor by varving the
base bias as will be shown next month.

(To be continued)
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- SKILLED
MEN!

HERE'S A NEW WAY
TO BETTER YOUR INCOME!

Up to £25 tax-free bonus plus first rate
wages for two weeks of your time

re you in a skilled trade? Then you can
A probably add a tidy sum to yourincome
by joining the Army Emergency Reserve.
For cne thing, you get pay and allowances
at full Regular Army rates whilst in camp.
And the more your skill's worth in civilian
work, the higher your Army rank and pay.
Better still, you also get £9-£25 bonus tax=
free (£60 if you are an electronic specialist).
For this you just spend 15 days a year at

VACANCIES
FOR
ARMAMENT ARTIFICERS
RADIO - RADAR

AND

ELECTRICAL CONTROL

a camp, working on your own speciality.
And money’'s not the only profit you get
from that. You get a grand refresher course,
giving you a lot of new ideas, and putting
you right in touch with the latest Army
developments. And you get a welcome
break from the usual routine, with sports,
games and a great social life. For the place
is full of people with the same interests
as yourself. Don't miss this chance! Send
off the coupon now to: H.Q., A.ER.,
R.E.M.E., Broxhead House, Bordon, Hants.

POST THIS OFF RIGHT AWAY

Plecse send me—uithout obligation—the lusiraicd Lookit
tellina all aboud the Avmy Emcrgency Reserve.

ADDRESS gt e e e

|
|
|
|
|
[ ~ame
|
I
|
|
|
|

PW/AER
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THE LINEAR ‘DIATONIC’

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP
A special feature is the compactness b FREQUENCY RESPONSE
ol the unit. Full advantage has been = e . -+ 2 d.b.. 30-20,000 c.p.s.
taken of latest component miniatur- . I ,
i sation developments to producc a M(A)}Jl-ll-vg,lljj’-\rl BOMWER
10-watt  Hi-Fi  push-pull amplifier In excess of 14 watls

incorporating tone control pre-amp-
lificr stages within the measurements RAED ouTPUT 1©

of 9 x 7 x 6} ins. WATTS.
In addition two high impedance in- SENSITIVITY

Volume (1) 22 millivolts
for rated output.

Volume (2) 220 milh-
volts for rated output.

TREBLE LIFT CONTROL
Continuously variable -+
6 db. to —13 d.b. at

put sockets are provided for micro-
phone and gram, etc. Each input has
its associated vol. control, five B.V A.
valves are employed ECC83. ECC83.
EL84. ELS84, EZ81. H.T. and L.T.
power supply point is included for a
radio tuner. )

12,000 c.p.s.

L45 ITII\NLI#;UARNszllsF-IVEvI‘Z\TT Weight 124 ibs. Power consumption 90 watts. BASS CONTROL
& QI 6 x 5 x 53in. high. 12 db For 200-230-250v. 50 c.p.s. A.C. mains. Continuously variable +

e only x 5 x Stin. higho 12 d.b. - _ :
Y\;égalive Feedback. Sensitivity 30 mv.| Qutputs for 3- and 15-ohm speakers. :g g;)g to 18 d.b. at
for full output. 3 Mullard valves, Chassis finish stoved Blue-Grey hammer. -P-s
gCCB.z TE%T)O Trizoedce:f ELS45 Poﬁg LU (OL 1R ) [T Hl}itflerl‘cl‘(:j\lgkmxi N out

utput. 2 tifier. epar: - o T aximum -
Bass and Treble Controls. Mains| MAXIMUM RELI,ABIUT\!, put and inctuding integral
switch incor;;ora(ed in é:onr:{ol. For] AT A PRICE YOU CAN GNS pre-amp — 60
200—250 v. S0 c.ps. A.C ains. An n ot a
ideal unit f"lor use with Gram. or * Mike. AFFORD. Available thvrough . HARMONIC DISTOR-
Output matching for 2-3 ohm speakers.| your local dealer, leading mail order firms. TION

Retail Price £5-19-6 or direct from us. Send S.A.E. for descriptive 0.199%, measured at 6

o am“?‘gl?’: “L'(i: Cz-wn‘t ql'mm ferature. Vl?‘vél{;lVF FEEDBACK
Amplifier. . 5 Complete Tape NEG ! : d {
Amplifier, 12 gns. *Conchord ” 30 TRADE ENQUIRIES to Total 32 d.b. including
watt Amplifier. 15 gns. 24 d.b. in main loop._

LINEAR PRODUCTS LTD. 59 MAUDESTREET, LEEDS, 2

SEE THESE FINE BARGAINS | EXPRESS ELECTRONICS
AT The (Walk-a'otind Shop ROSEDENE LABORATORIES

RECEIVER TYPE R.1392 KINGSWOOD WAY, SELSDON, SURREY

Frequency 95-150 Mg/s (2-3 Metres). Air Tested 15 Valve NEW, TESTED AND

Sup%rhet.y Valve Line-up: 1st and 2nd R.F, Amp. VR.136 . VALVES GUARANTEED

(EFs4); 1st Local. Oscillator V.R.65 (SP61); 2 Oscillator | |AC6  8/6]6BR7  10/6;12AU7  7/6)ECC35 7/6:Ni8 7/6
Muiltipliers V.R.136 (EFs); 3 LF. Amp. V.R.53 (E.F.39)5 | |CI 7/6|6BW6  T/6|12AXT7 _ 8/-{ECC8I  8/6|N!19 7/6
AGC. 6Q.7. Output 6]J5; Muting V.R.92 (EA.50); Noise | |C2 8/6 6BW7  B/-|I12K7GT 8/-|[ECC82 7/6{PCC84 9/-

Limiter V.R.92 (EA.50) ; B.F.O. 6J7; Mixer V.R.136 (EF.54)5 | 1€3 9/-16CH6  7/-|12KBGT 12/6|ECC3  8/6 PCFBO 1076

De Mod. 6Q7. Normally Crystal Controlled but can be tuned | |F] 17;/5 6CI10 9/~'12Q7GT 8/-{ECCB4 10/6|PCF82 10/
over 95 to 150 Mc/s. Power supply required : 240-250 volts at | |F3 166Dt 1/6 ,25L6GT 8/6|ECF80 10/6|PL8I 13/5
80 mA. 6.3 volts at 4 amps. Size 19in. x 10in. x 10in. Standard | |FDI 8/616D2 6/9|35L6GT 8/6ECF82 10/6(PL82 9/-
Rack Mounting. L £6 19 6 IFD9 T/6|6FI2 6/~|35W4  8/6/ECH42 10/-(PY8! 8/-
Complete with valves and circuit diagram. g g 1P1 9/-16FI5 9/-|35Z4GT 8/-|ECH81 8/-|PZ3C 17/6

Packing and Carriage 10/- extra. | |PI0 7/616)5G 5/6/5763  I0/6ECLBO  8/6/US2 8/6

IPII 7/616K7G_ 5/6' D77 6/9|EF37A  9/-|U76 8/-

RECEIVER TYPE R.1132 . iRS 7/6|6KBGT 9/6/DAF9]  7/6]EF39  5/-|U78 7-
Frequency 95-126 Mc/s. 11 Valve Superhet. Valve line-up: | |T4 7/6/6L6G  10/6| DF9I 7/6|EF41 9/-lUBC4I 8/5
RF. Amp. V.R.65; Frequency Changer V.R.65; Local Oscilla- | S5 7/6|6Q7GT 9/-|DF96  8/6|EF80 e/6|UCH42 8/6
6SA7  8/-|DH76  8/-|EF9I 6/-|UF4l  8/6

tor V.R.66; Stabilizer VS.70; I F. Amplifiers V.R.5s3’s; | 1US 7)-
B.F.O. V.R:53; Detector V.R.s4; A.F. Amplifier V.R.575 | 3Q4 7/6 6SL7GT 7/6|DH77  7/6|EF92 5/6{UL4l 8/6

Output V.R.37 (6]s). Switchable A.V.C. and A.G.C. Variable | 354 7/6!6SN7GT 8/-|DH142 8/6|EL37 19/6]UY 4 716
B.F.O. Circuit diagram supplied with each unit. Easily | 3v4 7/6'6v6G  7/6'DHIS0 10/-|EL38  20/-|W76 8/-
converted to receive Wrotham band with no alteration to wiring. | SU4G 8/616V6GT  7/6 | DK9I 7/6|ELAI 10/ - (W77 5/6
Conversion instructions available to each purchaser. Size 19in. X | 5Y4G 7/-16X4 7/- DK92 8/6{EYSI 12/6) W42 8/6
1oin. x 10in. Standard Rack Mounting. £3 7 6 524G 9/6‘6XSGT 6/6 DK96 9/-|EZ35 6/6/X17 716

O . 6ALS 6/9 757 8/6 EASO 1/6|EZ 40 8/-i{X18 8/6

Packing and Carriage 10/~ extra. | 6AM6 6/ 871-33 6/-|EABC80 8/5 EZ80 8/-| X142 8/6
_ 6ATE 7/6 12AH8 10/6 EBII 8/9/KT33C 8/6/X150 10/-
WALKIE-TALKIE TRANSMITTER/RECEIVER | ¢pas  7/6 12AT6 8/6’EBC4I 10/-|KT66  11/—|Z77 6-
TYPE 38 Frequency 7.3 t99 Mc/s, valves with four VP.23's and 6BES 8/- 12AT7  8/6 EBF80  9/6NI17 7/6|ZD17 7/
one ATP.4. Brand new and complete with two pairs of ear-

phones, two throat microphones, whip aerial, junction box MATCHED PAIRS
and canvas satchel. £3 5 0 EL84 23/-, 6V6G and GT 17/-, 6BWE 18/- per pair
Plus S/~ Packing and Postage, SETS OF VALVES
DK91, DF9I. DAFSI, DL92 or DL94

BROS. When ordering, please IRS, IT4, 1S5, 354 or 3V4.............
P R o o P s LTD. quotz Dept. ‘P 6K8. 6K{. 6Q7, 6V5. 5Z4G..
52, Tottenham Court Road, London, W.I. LAN 0141 12K8, 12K7. 12Q7. 35L6. 35Z4
Shop hours : 9-6 p.m., Thursday, 9-1 p.m. Open all day Saturday. Postage and packing. 6d. Ovar £l post free C.O.D. 2/6.
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A Simple “One Meter” Transistor
Test Set

A USEFUL ACCESSORY FOR THE TRANSISTOR EXPERIMENTER
By L. M. Goddard

OW that supplics of AJF. and R.F.

transistors at reasonable prices are readily

¢ available. increasingly large numbers of
amateurs have decided to com-

mence  experiments  in this ;-
relatively new field.
Unfortunately. the produc-

tion of transistors has by no

LIST OF COMPONENTS
1 milliammeter, 0-5 1nA.

ing the two transistor characteristics of most
concern to the amateur. viz., gain. and collector
current when base current is zero. The latter

’ . furnishes an indication as to
the stability of the transistor
being tested.

The Circuit

Y, R1—50 Ko .
means  yel become stabilised R2_200 KO It will be seen from the
and it is extremely unlikely 2 On/Of switches. theoretical circuit below  that

that any two transistors of the
same type purchased by the
evperimenter will give identi- Teeean
cally the same performance.

The first transistor set that the writer con-
structed proved most disappointing in  its
behaviour. The output was very low and the
level of background noise unduly high. Eventu-
ally, after carrying out numerous substitutions of
transistors, a vast improvement was obtained.
This “ hit or miss ™ method of selecting transistors
is, however, most unsatisfactory. not only from
the point of view of wasted time and cffort,
“but also because of the risk of causing irrcparable
harm to the transistors as a result of repeated
soldering and unsoldering of the leads.

All the uncertainty involved regarding the
relative efficiency of the transistors at the con-
structor’s disposal can be casily climinated by the
use of the simple test unit described in this
article. The unit is designed for the testing of
p-n-p junction transistors, but can cqually well
be used in the case of n-p-n transisiors provided
the connections to the battery are reversed. It
has the big advantage of not requiring an expen-
sive micro-ammeter for the measurement of base
current, and yet gives reliable information regard-

Collector
©,

Bgse Emitter
© ©)

p=n=p
Transistor

AAAAAARAAAAA AA
WWWWWIWY
2

6u tap on
Grid Bigs

Fig. V (left).—The circuit used in the test set, and
Fig. 2 A(right) the practical layour and wiring.

3 terminals or crocodile clips.
1 battery (6 volts).

the transistor to be tested is

connected  with the emitier
grounded. This is. of course.
the most frequent mode of

connection at the present moment. Before con-
necting the transistor to the terminals or crocodile
clips, a check should be carried out to ensure that
SI is in the *“*OFF ” position and that the battery
1s connected in the correct manner for the type of
transistor being tested.

When S1 is switched to the “ON ™ position.
and with S2 open, the 0-5 mA meter will indicate
the collector current for a base current of NIL.
The reading obtained should not exceed about
0.75 mA. for a battery voltage of 6 voits. However.
this value is not critical. Provided the reading
does not appreciably cxceed this Rgure and
remains steady. then the transistor, in this respect.
may be considered as satisfactory.

Closing S2 causes the base current to increase
from zero to 30 micro-amps. The resulting
increase in the collector current is noted and the
gain of the transistor may then be calculated as
tollows:—
change in collector current (micro-amps)

30

The gain of a good transistor will be at least
10 and may be as high as 45. Tt will be noticed
that this method of calculating gain ignores the
emitter/base resistance.  However. the error so
introduced is for all practical purposes virtually
negligible. i

Gain=

The Layout

Fig. 2 shows a suggested practical layout for
the test unit. but this may be varied to suit the
tastes and ideas of the constructor. The unit made
up by the writer incorporated the various com-
ponents built into the housing of a sloping-panel
desh type meter.

~ "PRACTICAL TELEVISION CIRCUITS ~

288 pages, 156 illustrations
I5/- net or 15,6 by post from :

GEO. NEWNES LTD.
Southampton Street,

e,

Tower House, Strand, W.C.2
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Drogramie ier

ERALD HANLEY'S novel. “ The Consul at
Sunset.” is a best seller. And judging by
Stephan  Grenfell's  radio  adaptation,

deservedly so. Tt has all the ingredients both
of an exciting as well as a thought-provoking
story.  After the suppression of a revolt in
Somaliland just after its capture from the Italians
in 1941. Sole. a political officer. has some perti-
nent comments to make on Imperialism. war and
kindred subjects. Are they worth while? Are
there not bigger and more important things to
mankind to worry over?

Sole. Milton—another P.O.—Col. Casey—a
regular Poona—Capt. Turnbull—as raw a ranker
officer as one could meet with. but lifelike none
the less—these and others are finely drawn
characters. It made an excellent radio play. well
acted and produced. Cast: Rupert Davies. Peter
Howell. Malcolm Graeme. J. Barron. A. Sachs.
June Tobin. L. Catford, L. West. M. Maitland. M.
Hayes. G. Matthews. H. Marsh and S. Black.
Producer, R. D. Smith

The Goons

[ take it to be a critic’s function to point out
what is praiseworthy or censurable in a pro-
duction from a strictly objective and dispassionate
view. Likes or dislikes are not criticism but
merely opinions. and any critic will tell you that.
facts apart. what he thinks of a show is only
one man's view. This reflection is prompted by
vet another tuning-in to “ The Goon Show.”

[ have tried to like them and to grasp their
particular brand of humour. But. in spite of the
cestatic praise of friends—whose general level of
intelligence is at least as high as mine (others
share my views on them)—I can’t and never shall.
The * musical ™ side of the programme 1 deplore
out of hand. The humour is to accept or reject
according to taste. Therefore 1 do not ™ criticise ~
them. not knowing enough about the technicalities
of that kind of show: I only record my opinion
of it.

The programme [ heard was a skit on the
Indian Mutiny-—or its period—and was. to me.
slightly more amusing than they are usually. But
among many corny lines (the period has been a
theme for jokes ever since it happened—why. [
can't think) I remember two. One was that the
temperature was 130 in the shade. * It was so
hot that my sweat dropped into my sizzling
curry.” The other was to the eflect that * the
enemy is only as far away from us as we are
from him.” To which someone replies *“ The dirty
dogs.” I quote from memory.

1 cannot deny the audience split its sides. Mine.
I'm afraid, needed no attention afterwards.

PRACTICAL WIRELESS
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Qur Critic,
Reeve. Reviews Some

Maurice

Recent Programmes

Drama

~ The BBC is. in my view, rightly generous in
its ration of lbsen. That many of the problems
he posed for solution or reform have been
resolved doesn't take away one iota of their
entertainment value. but only establishes their
greatness. Further. as with all great drama. [bsen’s
bring out the best in the actors who essay their
performance.

Dame Peggy Ashcroft did “ Hedda Gabler
in Max Faber's broadcasting version. and well
rewarding it was. cven if we lose something
irrzplaceable when we cannot see her as well.
David Markham. Gladys Boot. Michacl
MacLiammoir (an excellent Judge Brack). Rachel
Kempson, Michael Warre and Dorothy Dewhurst
ably supported.

That charming product of an age in English
history not noted for its elegance or the purity
of its morals, Gay's " Beggar's Opera = was given
a welcome revival in an edition edited by Edward
J. Dent and a radio adaptation and production
of David Franklin. The frankness of its lyrics
and the uninhibited air of its general tenor are
wholly delightful and engaging. No one takes
them seriously. and the music suits the atmo-
sphere to perfection.

Polly Peachum can rank with Sophia Weston
—whom she precedes by a few years—as the
darling of her age. She was engagingly plaved
by Ann Dowdall. Macheath was in the * unscru-
pulous ™ hands of Bruce Boyce. Ralph Hallett.
Edmund Donlevy. Catherine Lawson. Frederick
Sharp and Marion Lorne contributed to an excel-
tent show.

Too Much Music

A friend may have put his finger, all unwittingly.
on one of the reasons why some people have
turned from radio to television. “It's all this
damned music.” he said. * Every time you turn
the beastly thing on. or so it seems. there’s a
so-and-so sonata. quartet. symphony coming at you
from all points of the compass.” Whilst: not
sharing his apparent dislike—to understate the
case monumentally—I[ do feel he may have a
point. especially if we include all that goes in
under the heading of “good music.” What to
put in its place is the headache. The thought of
that brings back to one's mind the old proverb,
“ Better the devil you know than the one you
don’t! ™
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Industry & Commerce offer their best posts to those with the

necessary qualifications—such posts that will bring personal satisfaction, happiness,
good money and security. As part of a modern industrial organisation, we have skilled
knowledge of what is required in industry to-day and the best means of training per-
sonnel for its present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below.
Make your own choice and write to us to-day for further information. There is no

obligation of any kind.

Accountancy
Advertising
Aeronautical Eng.
A Licences
Art (Fashlon Hus-
:mcing,Humorous)

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations

Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.

PERSONAL & INDIVIDUAL TRAINING IN—

Refrigeration

Sales Management

Sanitary
Engineering

Salesmanship

Secretaryship

Auctomobiie Eng. Electronics Metatlurgy Shorthand & Typing
Banking Electronic Motor Eng. Short Story Writing
Eook-keeping Draughtsmanship Painting & Short Wave Radio

Building Eng. Drawing Decorating Sound Recording
Business Expert Photography & Reproduction
Management Heating & P.M.G. Certs. Telecommuni-
Carpentry Ventilation Eng, Police cations

Chemistry High Speed Production Eng.  Television
City & Guilds il Engines Production Time & Motion

) Exams Industrial Admin. Planning Study
Civil Service Jig & Tool Design Radar Tracing
Commercial Journalism adio Amateurs Welding

Subjects
Commercial
Art & Drawing

(C&G) Licence
Radio & Tele-
vision Servicing

Workshop Practice
Works M'gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, AM.1LH.&V.E,
A.M.S.E.,, A.M.Brit...R.E,, A M.I.Mech.E.,, AM.LED., AM.ILM.I. AF.RAeS,
A.M.LLP.E, AM.ILILA., A.C.C.A, ACILS, A.C.C.5, ACW.A, City & Guilds
Examinations, R.T.E.B. Serv, Cert., R.S.A. Certificates, etc.

Courses with
PRAGTIGAL EQUIPMENT

in RADIO - TELEVISION : MECHANICS m
CHEMISTRY - ELECTRICITY j//‘

DRAUGHTSMANSHIP - PHOTOGRAPHY ctc., etc.

The E.M.I. Factories at Hayes, England.

The only Home Study College

qperated by a world-wide

manufacturing organisation

E VI 1

INSTITUTES o :
‘e shall not worry yau with personel visits
—Wort of His Maosters Voice]

CCURSES FROM 15/- PER MONTH

E.M.J, IN TITUTES, Dept. 3 andon, W.4

NAME . S — AGE / @
(if under 21)

ADDRESS . = — —

8LOCK CAPSl
PLEASE 1

Subject{s) with/without cquipment

lcnl

veoniphone, etc. etc.
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TRANSISTORWISE

* RECO ”’ ALL-WAVE ONE
TRANSISTOR KIT

A low cost beginner’s radio. Kit
includes all parts, transistor,
diode, and super sensitive Bell!
Phone for private listening, neat
plastic case and 1.5 v. battery for
months of dependable listening
Only 29/6.

“ RECO '"* TRANSISTOR 2
PORTABLE ; receives home
and continental stations.
Ferrite rod aerial. Attractive
plastic case 4} - 4% - I}, bal
anced armzture output unit
and all parts. 55/-inc. battery

“ RECO * PORTABLI
TRANSISTOR 3
Uses high gain frame aeria ||
mounted on metal chassis.
Has variable gain control.
65/- buys all paris. case

and battery
“RECO " BEGINNERS THREE with super sensitive tell-
phone fitted with powerful magnet 2ssembly 55/-. Data 1/- P.O.

All parts sold separately. Wiring circuit parts price list,
1,- each, P.O. only.
Please note NEW address.

RADIO EXCHANGE CO.

(Dept. PW)
27 HARPER STREET, 3EDFORD

(MAIL ORDER & TRADE ONLY)

1 Radio
iTelevision
Amphﬁers
Transmitters
-Electronic
|IEquipment

Combined
Neon-Tester and
Saw-tooth Generator

A ideal for on-the-spot
&
7 Voltage measurements ;
Signal tracing (A.F.,, LF,,R.F) |
Valve and component checking :
Polarity and mains indications ;
Spark plug testing.
An Invaiuable
Field-Service Aid

rice

W-
MERCIA ENTERPRISES LlMlTED
Godiva House, Allesiey Old Read, Goventry

Trade Enquiries invited.

v

S.A.E. for illustrated leaflet.

NEW SURPLUS

MODULATOR 7.—Contains combplete
AC power supply. Input 230v. 50 ¢cs. O'P
350v. 120 mra (Transformer rated 200 11a1

GRAND

6.3v. 5 amps.. heavy duty choke, 524 and

11 other valves. dozens of components. i UNDRILLED

7-»y\i;.¢:\lr_ne‘lsé pots. etc. Brand new and boxed. ALUMINIUM CHASSIS

NI g5 EX.-W. :

|m|0|<|5{4)nnm\(| \II-‘TI-':)(\' 301\0. 62'1' D. 4 sides. ca.
v c's mput Trans 250v m'a 33 . . .

1} amps. (60 m a can be taken safely) 20t TEST M ETE RS 7!“- X 4["- X ]}l_n- deep 43

choke. 574. Y65 magic eve. 2. EF50, 1. EC52. 9in. x 6in. x lin. deep 5/6

1. EASO and dozens of uselul parts all in 1lin. x 7in ]§i|1 d 6/6

smart grey louvred case 10:n. X 8in. x din. -y Ik 2% UG CED

Made by Parmeko. New boxed and an 10in. x 8in. x 2&in. deep 7/—

unrepeatable bargain at 42 6 ea. 12in. x 8in. x 2%in. deep ...

RE24 UNITS.—20-30 m cs. New with valves. 164in. x 84in. x 2in. deep ... 9/—

126 ea. S + z

COMMAND BECEIVERS BC3548.—3-6 2 sides only.

m/cs new with 6 valves, 45,- ea. Few only 7in. x 4in. x 2in. deep 3/~

(G EIE B, (90 G 9in. x 6in. x 2in. deep 4/-

WHIP AERLALS.—12(t. 6in. long. 4screw- 10in. x 8in. x 2}in. decp ... 49

Iy EEEIomS, 0 G2 (61in. x 81in. x 2kin. dee 6/9

TH \'\'s’\"T'llUR R (l;\llt; =1 Mktll 2R 28480 & et P

4-61 m'cs sed. good condition with R o DN 0 5

a1 MR Dhades mike and. circuit. Reading : S'CI'eﬂ up type hole punches.

45 - ea. or TWO for 79 6. 0—1.5 volts jin. Dia. 6/

¢ EW  ONLY.—RAIODB receivers. used 0—3 volts tin. Dia. 7/

good condition. 99 6 ea. Al 1in. Dia. 8/~

LOW VOLTAGE TRANSFOIRMERS.— 0—60 milliamps 1lin. Dia. . .. 9/6

190-250v. 50 ¢'s. O P 10v. 10 A, 2iv. 10 A vwice 0—5,0000

all CT and HV Ins. 2816 ea. L Prices are subject to poetag-‘ and

SPECIAL VALVE OFFER.—6J6. GAGS.
EL32 TTIl, EF39, 5G6G, 6B8G, 2X2. EF50.
39/ doz. 12SCTM. 21 - doz.

For callers only wide variety of ex-Govt.
units incld. Monitors type 33 with 3in.
tube, 230v. 50 c's. £3.10.0. speakers, valves,
etc,, etc.

All goods carriage paid U.K. mainland.
S.A.E. enquiries.

JOHN ANGLIN

385, CLEETHORPE ROAD, GRIMSBY,
LINGS. Tel. 56315.

Mail

b A

E Al 4 440 4600

In strong bakelite case.
33in. x 2}in. with carrying strap.
Immediate Delivery.

W. B. SUPPLIES

22, Swan St.,

Order Dept. LIMITED
Manchester, 4 || 53 Perry Hill, London
ADAALAA S.E.6

oop1| CHASSIS

packing being charged extra | 9.

Send sketch of your requirements
for prices by return to :—

Oliver & Randall

3%in. x
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The Editor does not necessarily agree with opinions expressed by his correspondents

Music and Movement

EAR THERMION,—With reference to your

articles concerning Music and Movement in

recent issues of PracticaL WIRELESS, [ wish (o
make the following comments:

I have been a teacher in the Primary School
for the past sixteen years. During that period
quite a few modern theories regarding education
have appeared; numbers
of them have bzen tried

891

teach those children a lot. They would certainly
have a leg to stand on when they leave school,
and it will not be necessary for them to start
completely from scratch, as so many of our
youngsters of to-day have to do.

~Even if that is impossible in our primitive
world, where all are concentrating on bigger and
better weapons, and millions find enjoyment in
all  forms of stupid
recreation, 1 still agree

out, and to-day it has
apparently become a
serious hobby of many
people who have little
training. and practically
no contact with the
school. and the problems
of the teacher in ihe

Whilst we are always pleased to assist readers with
their technical difficultics, we regret that we are l{n_a_b[e
to supoly diagrams or provide mstructions for modifying
commercial or surplus equipment.
alternctive details for receivers described in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. If a postal reply is requir_ed
a stamped and addressed envelope must be enclosed with
the coupon from page iii of cover.

with yvou, Mr. Thermion,
that if an eflort is to be

made at teaching the
We cainor supply citizens  of to-morrow

something in the schools.
a very good effort
can be made by intro-
ducing practical subjects.

T P -

school, to devise this and
invent that for the
better training of children.

When all has been said and done there can
still be only one reason why millions of pounds
are spent on school buildings. The school is a
place where the child comes 10 learn something,
and if it must be used for other purposes, such
as listening to stupid programmes over the radio,
playing numerous games and having ‘endless
periods of enjoyment (for the child). then one can
rest assured—the future of the world has never
been less safe.

Not all people are endowed with the same
gifts of understanding. and dozens of pupils
have to swot languages, geography. history and
other related subjects for years, while their minds
are continually burning to know what makes a
thing tick, what are the secrets of radio, of clec-
tricity, and so forth. Their years in school,
where they have to learn completely different
things are therefore almost wasted. And the
tragedy is that so many of them cannot afford a
higher education.  They have to face the hard-
ships of life straight after school. What have
they with which to do it ? What are the tools
given to them by our system of cducation ? Is
the answer very encouraging ? Remember, we
are living in the * wonderful, enlightened, pro-
gressive.” twentieth century.

All my life I have been interested in wireless,
photography. optics and astronomy. carpentry
and mechanics.  To none of these subjects did 1
just give a passing glance. As many details as
possible have been studied. and 1 feel to-day,
that if given a “school within a school "—a
building which is not skimpily furnished, but is
one which contains a solid array of sparcs. tools
and equipment: a place where many pupils
spend most of their school time, then I could

such as the construc-
tion of simple radios.—
Teacher (Mariental, S.A.).

Musical Frequency and the Satellite

SIR.—With due regard to the letter from Mr.

Hawkins, in the December issue, I fail to
se¢ how anyone could confuse the tone + 1 c.p.s.
pulses of W.W.V. and W.W.V H., with the defin-
ite bleep-bleep of Sputnik I The pulses of
W.W.V. last for a mere 6 milli-seconds, whereas
the satellite gave a much longer bleep.

Another point which ought to be clarified is
that as the Sputnik [ gave only a switched carrier
(C.W.). it would be inaudible on a receiver not
fitted with a B.F.O.. unless it happened to give
a S Kc/s beat note with WWYV —T. GrLave
(Bucks).

Carbon Tetrachloride
SIR,—I would like to make a small point regard-
ing the use of the well-known cleaner, which
is at present used in most fire extinguishers, and

may be purchased under a well-known trade
name. Whilst serving in the R.AF. 1 found

that many of the wireless mechanics made use
of the contents of the fire extinguishers for
cleaning up wircless switches. etc., as a result of
which some serious faults developed.  Whilst
this material will dissolve away greasy composi-
tions it may also have a very bad eflect on thin
wires which pass through holes in paxolin. It
apparently set up some sort of chemical action
which will be revealed after a time by a green
deposit round the wire very similar to verdigris.
This may eat right through the wire, and if the
deposit is not clearly seen. the open circuited
connection may result in hours of wasted timc
tryving to locate a fault. Make sure, therefore,
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when vou use this material, that it is not going to
have any harmful effect. or, alternatively. pur-
chase a proprietary cleaner made for the job.—
H. T. R. (N.W).

A 'Scope from the 62 Unit

SlR,—If it has not aircady been noted I should

like to point out that the captions for some
of the illustrations in the article in the October
issue were transposed. The correct captions
should be Fig. 5 (a). (b).and (c). “ X" Switch-

ing system. Fig. 6. Pin connections for the
switches. Fig. 7. Circuit of the timebase. Fig. 8,
The Y " amplifier. Fig. 9, The “ X ™ amplifier,

and Fig. 10, Theoretical circuit of the Electronic
switch.—J. HiLLMAN (Belfast).

Earliest Tape Recorder

SlR,——Mr. J. Taylor's letter in your Novimber

issue mentions that the ecarliest type of
recording known was mentioned by W. A. Stect
around 1913. It should be stressed that all
methods of sound recording have a much longer
history than is generally realised.

It is just about 70 years ago that the possibility
of using permanent magnetic impressions for the
registration of sound was discussed for the first
time. It took intensive research. under the pres-
sure of wartime conditions, to overcome the
limitation which hitherto had impeded commercial
development.  Pre-war magnetic  recording was
of poor quality. To-day, due to a varicty of
developments, reproduction can now satisfy the
most fervent “ high fidelity ™ devotee.

Of the carly history of sound recording. the
first man to record and reproduce sound was
Thomas A. Edison. Others had long been inter-
psted before Edison. In 1799 the Russian, Krat-
zenstein. built a machine. which produced the
vowel sound of the human voice. Nine years
]?cr, in Vienna, von Kempelen, a noted maker
of automata, produced a complete sentence. In
1850 Faber, another Viennese, produced a still
more remarkable speech-articulating machine.
They were all talking machines, creating sound
and not reproducing it. Sound was, however,
first recorded by lLeon Smith in 1859.

Most dictating machines of American origin
are traceable to the two fundamental patents
which were issued to Chichester Bell and Charles
Sumner Trainer in 1885 and 1886. The first
covered, broadly, the recording of sound by
means of an engraving tool, while the second
covered the basic method of recording and repro-
ducing sound by engraving on * Wax.”

Alexander Graham Bell won the Volta prize
of 50,000 francs awarded by the French Govern-
ment in recognition of his invention of the tele-
phone. With this money he founded the Volta
lLaboratory Association. which developed the first
dictating machines. In 1887 the American Gramo-
phone Co. was organised for the manufacture
and marketing of the machines. It was merged
with the North American Phonograph Co. and
later into the Columbia Gramophone Co.
Originally a distributor which assumed control of
the parent company. Columbia. made both musical
and business machines. The business machine

PRACTICAL WIRELESS
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was known as the “Commercial Gramophone'
from 1895 until 1907. when the distinctive “ Dicta-
phone  trade mark was adopted and registered]
By 1921 Columbia had passed into the hands of
receivers and it was found that the Dictaphone
dictating division was the only profitable part ot
the business. Later a syndicate purchased the
assets and patents of the Dictaphone parts and
the Dictaphone Corporation was formed. of which
my company is part.—DoNALD MAcCPHAIL (manag-
ing dircctor Dictaphone Co. Ltd.). .

Beginners’ Constructional Course

IR.—1 must thank you for your lengthy and

very informative letter of the 2nd. in reply to

my query about the Beginners™ Practical Course:

this is the first time | have ever “taken up™ a

journal on its offer of assistance and I must

express my appreciation for the undoubted trouble
you have gone to to be of assistance.

1 feel. therefore. that you will be interested to
know that I had *“tapped ™ my existing acrial to
a domestic set. but had omitted to unplug the
aerial terminal from the set when testing my
transistor set. [ was losing signal strength via the
domestic set and on trying a quite separate aerial
for the transistor set [ was able to get much better
results.—H. THoMmrLinsON (liford).

PRACTICAL APPLICATIONS OF
NEGATIVE FEEDBACK
(Continued from page 856)

inasmuch as it involves an intervalve transformer.

is that of Fig. 2. It will be noted that the feed-

back voltage in this case is developed across a

potential divider network. as was mentioned

carlier. A variation of Fig. 2 is that of Fig. 3.

Both these are series connected circuits.

The arrangements shown in Figs. 4 and 5 are
parallel connected and are voltage feedback
circuits.

Fig. 6 is a variant of Fig. 5. in which values
are given.

In Fig. 7 a simple type of parallel feedback
circuit is given which has. however, a serious
disadvantage in that it lowers the input impedance
very considerably and the coupling condenser C
must be increased in value correspondingly in
order to secure an adequate bass response. while
in Fig. 8 is shown a circuit .in which frequency
discriminating elements are incorporated to give
treble lift.

In the majority of these circuits values have
not been given for the simple reason that they
will vary with the type of valve used. and the
amount of feedback required by the individual
may vary also. The article s solely intended as an
introduction to the fascinating and complicated
business of negative feedback, and if "it arouscs
sufficient interest to make readers delve further
it will have been well worth while. With the fews
simple explanations given here feedback circuits
appearing in our pages will. it is hoped. be a
little easier to follow. Perhaps. in the ncar
future. the writer will prepare a further article
on such arrangements as bridge feedback cir-
cuits. using a combination of series and parallel
loops. and make available values for the circuit.
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HEADSETS

C.I.R. Low I'mpedance 5'6 each
D.L.R.5 Low Imprdance Balanced Armature 7 6 each
C.H.R. High Impedance ... o0 10 6 each
0S-30U American Army  Head!

V\II,h miniature plug-in Earpiec 14/- cach
R.A1Y. Receiver Headgear s

rubber headband, chamols lea earpads,

impedance Lvlt‘phone receivers, connector with

plug and clectro-magnetic m ophone 286
Ditto with IIigh Impedans e Receivers.. o 306

STONE 358X COMMUNICATION RECEIVISRS
to 31 me s, with sLL of 10 p]u"m cm]~.

ahigned and tested £12 10.0
Puacking and carriage | . £1.10.0
Col for the above Receivers, all ranges .. 17 6 each
SN COLLN in wooden tray . £8.10.0

] SPARES FOR AR-88D RECEIVERS

LF. Transiolmers, 1st, 2nd, 3rd or 4lh w. 126 each
Set of four . o 40 -
Crystal Load Transformers ... 126 each
Knobs. small 4/- each
Tuning Dial Asiy. ... 10/- each
Dlal Window Plate (I3 °cutch€'0n) ... 15/- each
Flexible Coupling . 2/- cach
Filter Capacitor Az 5. 5Q'- cach

BAKELITE RACK CASES FOR AVO MODEL 40 7

\T FIRONT PAN ‘}()R AVOMINGR
IRSAL 16 each

2in. Centre Zero Plam gr‘ale 'VIC GAL \ AND-

ecach

Z & | AERO SERVICES LTD.

14, SOUTH WHARF ROAD, LONDON, w.2
Tel.: AMBassador 0151/2

METERS. 600-0-600 mjcroamps, plug-in type . 126
2}in. round PI’rojection mounted M.C. ammeters
0 to 500 mA 86
2)in. Pound flush ML Voltmetel with internai ference.
resistance, 0 to 300 v. A.C 22:6

THE P.C.M. SWITCHED FM TUNER

@ Amplified Automatic Frequency Control.
@ Low noise earthed grid R.F. stage.
@ Grid limiter—two L.F. stages eliminate inter-

@ Output {0 volts from included preamplifier.
All parts, including Valves, three Diodes, detailed
instructions and circuit, £7.19.6 (instructions 3,6).
Mail Order oniy {rom :
C. & G. KITS, .
285 Lower Addiscombe Road, Croydon, Sy.
Please mark F.M.

TRANSISTOR SUPPLIES

TRANSISTORS. L. F.. 7/86 ; R.F., 13/8 :
Mullard OC71, 24/- ; C72, 30/- ; Matched
pairs OC72, £3. Dlode'; 1’6. Mullard 5/-

Brimar 7/6 MORCGO TRANSISTOR and
Drode Coil for transistor and diode circuits.
8= RANSISTOR TR \\NF()R\" RS.

. 8 ? g

Interstage, 8/6 ;. Driver
push-Pull output, §.6.
for transistor drcmt 8 1F, 2/ 15 pF,
50 pF 1/8. TELE TR()\ (()\H' \\l
I'ARTQ 87/-. All items at Manufact

L’rlces dll RITE l%()l) Alh‘h‘li\

nong, medium wave and coubling coil lor - 7. A B3 i

MORCO — CIRCUIT,  13/6. LOUD- COLLARO AC.3/558. Thros-speed, single plier o A'~efd b"lcﬁ- mtens'fly interesting study
SPEAKER, sensitive P.M. 5in.. 18/8 ; | A.C. mains 200,230 v h. complete with —~-undertaken at home in your spare

r)utnut. transfmmu for same, 5/-. Single | turnover eryst: Al picken ve hewd., Srictly tlm_e——YOU can secure your pro-

EARP 2. moving coil—used as MINTA- | limited quantity at £6. 198 plus 3,6 cal fessional qualification. Prepare for
TURE sl AKER, 5/-; Transformer to | CRYSTAL PICK-UPS fittel Acos H(.P.h cartridee " YOUR share in the post-war boom

Match, 2/6 Volume Control 5 K, 2/3 : | Ultia dightweight.
10 K. with switch, D.P, 58 ; sistances

5'8 . Re
4 and i watt, dd. HE .\l)l’ll()'\l,\ L.R
H.R. 000

our price 37 8,
3-SPEED RECORD PLAYERS,
turnover HGP3Y piekonps with twin

FIRST-CLASS
RADIO COURSES. ..

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

plus 26 carr.
titted with \uh
apphite

in Radio. Let us show you how!

FREE GUIDE -——:

8 : H.R. (4 ohms), 17/6. Headphone rexine case with 1, fitled clasps aud handle. \\.-m‘
Adaptor. high/low, 2,6, Double Sockets. 44.: | 10 gns. Qur price £7.15.8. plus 5 1 The New Free Guide contains 132
;‘)lltg‘s' 1(([‘“ ;?m:- I:I}("'l ”{ \;‘gl‘()l(gll i[ifs{EED OGRAPM' MongRS\' complet ith crystal pages of information of the greatest
3 WL N CUIT /- argain Yick-up. Onr Price 79,6, pins 5 15 can e, H =
Lines—Balanced inserts (as miniature | REXINE COVERED CABINETS, single jliver imponcencoftonthoscs<otin:] nss“ca';
speakers), 5/-; ’lnmmmslm 250, 750,H., 1/9: | size, suitable most non-nuto nmis, incloding tan vccess-compelhng q v 'G !
Var Condenser, air 3/-: 8ins. speakers | script on motors. (Motor board nnent.) Oy pace A.M.Brit.l.R.E., City and Guilds

with output trans, 16/6 . Sub-Miniature

Transistor Transformers, 8,6,
Terms : C.W.0., postage extra. Excess
refunded. Send 6d. stamps for transistor

circuits and list.

MORCO EXPERIMENTAL SUPPLIES
(Provs. :  Moores (Sheffield), Ltd.)
8 & 10, ¢ ANVILL SHEFFIELD, 2

Tel.: 27461

46,8, plus 3,6 carTiage.
PORTABLE RECORD PLAYER CABINETS to honee

Monarch, Coltare or Garmard 120 Chanzers. with
spuce 10r Amplifler and Speaker.  Resine tinish in
atiractive colourg, fitted eatchey and bandles. Qu

prive £3.5.0, plus 3,6 carriage

Rend stamp for complete hargain Nts,

RONALD WILSON & CO.

(DEPT. P.W.). 12 BRIDGE STREET. WORCESTEP

FM and HI-FI Components

DENCO F.M. TUNER circuits Is. éd-
RADIO CONST'TR. FM. 2s. (d-
MULLARD AMPLIF{ERS @ 3s. 6d-
G.E.C. 912 PLUS AMPLIFIER , 4s. (d
G .£.C. FEM PLUS TUNER 2s. 6d

Separate price lists available on request to

J. T_ FILM ER 82, DARTFORD RD.,

DARTFORD, KENT,

Tel. Dartford 4057,

1-Finger Pianist

Build your own electronic keyboard
and rlay everything! Send for free
Jeaflet. Guitar, celio, flute and trumpet
are all easy. WTite DOw...

G &S, 10 Buke St., Darlingten,
Co. Durham
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Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ.,, London B.Sc. (Eng.),
A.M.L.P.E., A.M.I.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantez of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDZD 1885—OVER
L.— — 150,000 SUCCESSES —
NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), t48, HOLBORN,
LONDON, E.C.L
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SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS. Type ' 38 "' (Walkie Talkie) complete with
S valves, etc. New condition, untested bs us but serviceable.
No guarantee. £1.2.6 each.
ATTACHMENTS for Type ' 28 " Transreceiver:. ALL BRAND
NEW. Headphones, 15/6 ; Throat Microphones, 4/ ; junction
Boxes, 2/6; Aerials No |, 2/6; No. 2, 5/-; Webbing, 4/-;
Haversacks, 5/-: Valves—A.R.P.12, 4/6; AT.P.4 3/6. Sect of
FIVE VALVES, 19/- the set.
TRANSRECEIVERS. Type ' 18 " Mark 'll. Two Units (Receiver
& Sender). Six Valves, Microammeter, etc., in Metal Carrying
Case. Untested, without guarantee but COMPLETE. £2.18.6.
ATTACHMENTS for ' 18" Transreceivers. ALL BRAND
NEW. Phones, 15/6 ; Microphones, 12/6; Aerials, 5/-. Set of
SIX VALVES, 30/-.
RECEIVERS R109. S.W. Recziver in Case. 8 valves. Speaker
and 6-v. Vibrator Pack. Untested. No guarantee but COMPLETE,
£2.18.6.
RESISTANCES. 100 Assorted useful values. New wire end. 12/
-CONDENSERS. 100 Assorted. Mica, Tubular, etc., 15/~
BOMBSIGHT COMPUTERS. Ex-R.A.F. NEW. Hundreds
of Components, Gears, etc. Ideal for Experimenters, £3.
LUFBRA HOLE CUTTERS. Adjustable §in. te 3}in. For Meval,
Plastic, etc,, 7/~.
QUARTZ CRYSTALS. Types F.T.241 and F.T.243. 2-pin, lin.
Spacing. Frequencies between 5,675 kcs. and 8,650 kes. (F.T.243.)
20 Mc/s and 38.8 Mc/s (F.T.241, 54cth Harmonic), 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, l/- each. Customers ordering |12 crystals can be
supplied with lists of frequencies available for their choice.
MORSE TAPPERS. Standard type, 3/6 ; Extra Hezvy on Basc,
5/6 : Midger, 2/9.
TRANSPARENT MAP CASES. Plastic, |4in. x 10fin. idea!
for Maps, Display, etc.. 5/6.
DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6.
STAR IDENTIFIERS. Type | A-N covers both Hemispheres. 5/6.
CONTACTOR TIME SWITCHES. 2 impulses per sec., in
case. /6.

Postage or Carriage extra. Full List of RADIO BOOKS, 3d.

SOUTHERN RADIO SUPPLY LTD.

11 LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653

The
VIKING

Tape Recorder

with the new Motek K9 deck has 3 speeds, 7%,
4, and 1}i.p.s. digital counter, * Pause,” 7in. A
reels. coupled amplifier, C.C.LLR. characteristic,

and cqualisation on all speeds linked with the ]
speed change. With Hatfield oscillator (Pat. app.
for) and provision for unique method of super- 1

imposing one recording on another (Pat. app. for),
separate Bass and Treble controls, 8in. speaker,
and very attractive cabinet, the spemﬁcatlon is
uncqualled at any price.

44 gns. complete with mic., tape, etc. Motek K9
deck onlyv, 21 gns. H.P. terms : 50°, down and
12 monthly payments. Credit Sale: One-sixth
down and 8 m.p.s. Osc. coils, 10/6, post free.

Further details from :
. HATFIELD RADIO
78, Stroud Green Rd., London, N.4
Tape recorder specialists since 1952

TECHNICAL TRADING CO.

GORLA/T.S.L. A.M.F.M. KI'ts. Consisting complete minfa-
ture former F.M. Tuner, less only ECL85 valve. and 2 Double wound
LF./Discriminator Transformers. comprehensive instruction
manual, £3 155. Octal Valveholders. 2/6 doz. MAZ DA AMPHIIND
valveholders, 2'6 doz. 230 v, 80 m.A RE . 5/=. 12 v. RECTI-
FIERS, 3-4 ambs., 9/6 SOUND POWER Headsets and Mics.,
3 units, 7.6. S KRS (ex EQPT). guaranteed perfect. 6lin.,
116 ; 8in., 12/8 : 10m Parmeno, etc.. in anti-boom cabinet, 19'-.

RED SPoOv to 800 Kcs., 8/6.
TRANSISTORS l‘ ouUTrur up thZ)SO milliwatts, 10’-
(Guaranteed R ¥. WHITE SPOT, up to2.5Mces.. 14/-.

13 CHANNEL CONVERFERS. Famous make complete PCC84,
PCF8), Beaut. Cabinet. All instructions. all coils, £3.15 0
GERMANIUM I. DIODES. Guaranteed. 9d 8-
SALE.FR LIST 400 AMAZING SNIPS l\'( LlwI)IN(-
5U4G 6'6 6BAS 6 6 6SNTGT 5/91 12AU7 71+ EF50 26
524G 9/-16J5G 3/ 6V6G 6/-| ECC31  9/6/ EFo1 kil]
and 100 other valves. 16- 16 350 v.. 3'-. Mldget 465 Kcs, [LF.s, B'-
pair. 3gang .0005 long }in. spindle, 3 6 etc.
10.000 OTHER BARGAINS AND TELEVISION SETS AT :—

350/352 FRATTON ROAD, PORTSMOUTH

N

T[ST{'S(OPE MAINS
TESTER

For high and low =
voltage testing
Standard Model
range 100850 volts A.C. o1

3 Model rangL 130 and
100 850 v

W rite for mterestm(/ leaflet 29F

BOOKLET—"" Hinls an Electrical Testing.'” post free 1'-.

TELEVISION TUBES

RECLAIMED GUARANTEED:
12— £6 14— £5 17"—£7.10.0
FULLY GUARANTEED HIGH QUALITY
REBUILT :
12— £9 14— £11.10.0 15°—£12 17"—£13.10.0
CARRIAGE AND INSURANCE 15/6 EACH TUBE
MAIL ORDER ONLY

Orders and enquiries to :

PRIME ELECTRICS
36 QUEENSDALE ROAD, W.Ii

NEW SHOP IN
LEEDS, |

All Spares for Radio and TVs. Plenty of Valves in

Stock. Show this advertisement for Free Valve

Testing this Month on Latest Mullard Electronic

Tester. Large Stock of Reduced Aerials and Con-
vertors in Stock.

TV SPARES
41, CALL LANE, LEEDS, |
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“SCOTCH BOY” C.C.ILR. CALIBRATION

TAPE

A “ Scotch Boy ™ test tape {or calibrating and

checking the performance of tape recorders,
at 73in. per second, is now being marketed by the
Minnesota Mining & Manufacturing Company,
Ltd., of 3M House, Wigmore Street. London, W.,1,

Made on No. 111V, the tape is twin track
recorded and presented on a 3}in. diameter plastic
spool.

One frack has voice announcements with fre-
quency checks from 10 Keys to 40 ¢.s. and the
other has a continuous 74 Kc/s tone for head
alignment purposes.

The Tist price of No. 111V " Scotch Boy "
C. C. L. R. Calibration Tape is 49s. 6d. per recl.
—3M Co. (Minnesota Mining and Manufacturing
Co. L.

Cue of the W. 3. puck fiar > cabinets.

NEW W, B. CABINET
THE latest cabinct to be released by Whitcley
Electrical is known as the * Prelude.” In
conformity with other designs. this is a home-
assembled cabinet which is sent out packed flat
and finished, so that all that has to be done is
to screw it together. It matches other cabincts
suitable for loudspeaker. ctc.. and this particular
model, which is shown above, is designed to
accommodate any make of tape-deck or single
record player, amplifier. pre-amplifier, control
anit and radio tuner. It s finished in a very neat
sapcle veneer. with a silky surface—not the usual
high gloss ccllulose finish. and measures 174in. by
19%in. by 18%in. The price is £9 1Ys. 6d.—
Whiteley Electrical Radio Co. Ltd., Radio
Works. Victoria Street, Mansficld. Notts.

PRACTICAL WIRELESS
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PRICE REDUCTION BY DYNATRON

YNATRON RADIO LIMITED announce th:t

heavy demand {or their well-known pre-tuned

V.H.F. Tuner Unit and associated Power Unit.
has cnabled them 1o increase production to such
an extent that a reduction in prices is possible.

V.H.F. tuner unit. FM2LV. now retails at
£15 0s. od., the FAM2HV at £29 3s. 9d.. and
power unit P.1 at £10 15s.—Dynatron Radio L'd..
The Firs, Castle Hill, Maidenhead.

NEW J. B, PROLUCTS
MONGST some new

; News from the Trade

items announced by

Jackson Bros. is a L.G.P. geared drive. An
iltustration of this is shown below fitted :o
the standard two-gang L type condenser. 1his

geared drive gives a Yin. pointer travel with only
a jin. diameter pullev. The LGP2 costs 18s. 9d.
complete. and the EGP3 costs 24s.—Jackson 13ros.
(London) Ltd.. Kingsway, Waddon. Surrey.

T.IM. SNAP ACTION APPLIANCE
CONNECTOR
S a development of the Quick Release Ter-
minal manufactured by Mycalex and T.I.M.
Ltd.. Cirencester. Glos, that company has now
introduced the 7.L.M. Snap Action Appliance
Conncector for use in clectrical showrooms. on
test benches and. in fact. wherever quick. safe,
lemporary connections of appliances are necessary.
Three quick release terminals, colour identi-
fied for live. neutral and earth. are mounted on
a square basc. under which is located a two-pole
micro-switching svsiem operated by a plastic lid
which serves also 1o cover the terminals. W hen
the lid is opened the live and neutral circuits are
automatically broken and complete safety for the
connection of wires to the terminals is assured.
‘The terminals themselves are of a special design
for rapid connection. Sideways pressure on the
pillar in any direction creates a gap between ihe
contact plates into which the wire is placed.

The new J. B. geared drive.

When the pillar is released the lead is firmly held
and when all leads arc so connected the lid is
closed and the mains supply is automatically
switched on to the appliance.

With the use of this new product an appliance
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can be connected for demonstration or test in a
few seconds. This connection is equally rapid
and simple.

_ Owing to its safety features the T.I.M. Appli-
ance Connector can bc kept permanently plugged
into the mains and either fixed to the appliance
demonstration  counter. for which provision s
made. or on a wander Jead for taking to other
points in the show room.

For the purpose of equipping a complete test
panel in workshops. laboratories. etc.. the indi-
vidual terminals can be obtained from the manu-
facturers.

The list price of the snap action appliance con-

y

The new Plessey
deep-chassis
loudspeaker. This
is ideal for AM.}
.M. receivers.

nector is £4 10s.. and resale discoun's will be
quoted by the manufacturer.—Mycalex and T.1.M.
Ltd.. Ashcroft Road. Cirencester. Glos.

NEW PLESSEY DEEP-CHASSIS LOUD-

SPEAKER

HE advent of V.H.F./F.M. radio. and high

quality gramophone records. has produced
an increascd demand for a loudspeaher with a
firm middle note and an extended high note
response.  As a result. The Plessey Company
Limited has now introduced an 8in. deep-chassis
speaker. which has been désigned to meet these
requirements.

Normally, to obtain a smooth. extended high-
note response. it is necessary to use a cunved
section cone. together with a hard basic material.
Unfortunately. if sufficient curvature is built into
the body of a normal 8in. cone the surface adja-
cent to the corrugations becomes almost flat. This
portion then vibrates out of phasc with the
central section over the middle range of frequen-
cies. the result being a “hole ™ in the response
characteristic and a hollow tone in the reproduc-
tion.

All these disadvantages have been overcome in
the new Plessey loudspeaker. which has a very
deep cone. so that the surface sill meets ine
corrugations at an appreciable angle: a deep
chassis has also been provided to accommodate
this cone.

february, 1958

The new &in. loudspeaker is particularly suit-
able for A.M./F.M. receivers. radio gramophones
and television consoles for which high quality
reproduction is required. and the lin. voice coil
can be supplied with any of the Plessey lin. rangs
of magnets from 7.000 to 12.000 gauss.—The
Plessey Co. Ltd.. Ilford. Essex.

THE *“ HUCKEPACK?”

A NEW form of cable clip is now being
marketed by Creators Ltd.. of Woking. This
clip. which is called the “ Huckepack.” consists
of interlocking plastic mouldings. which can be
built up to a depth of up to 10 layers and
fastened to a bascboard or chassis by a single
bolt.

The clips arc available in tour sizes to suit
diffcrent types of cable. Apart from the obvious
advantage of rapid and easy assembly of cable
forms. these clips. by virtue of the fact that they
arce built up in three dimensions, as opposed to the
usual two dimensional layout. allow a very large
number of cables to be carried in a very small
space.

A further advantage is that the cable layout
can quickly be changed if required and cables
can casily be traced without the use of conven-
tional identification  systems.—Creators  Ltd.,
Ptansel Works. Sheerwater. Woking. Surrey.

NEW DULCI CHASSIS

THE latest addition to the Dulci range of units
is the new H4PP AM/FM Chassis. with 6-8
vatt push-pull ultra-lincar output. Four wave
ranges F.M.. Short. Medium and Long. Inde-
pendent wide range bass and treble controls giving
15db lift and cut with indicated level position.
An ultra-linear output transformer of liberal
dimensions is employed and a switching arrangs-
ment is provided for matching to speakers of 3.
8 and 1S ohm impedance. Sockets are available
on the chassis for connection to a tape recorder.
allowing ‘the sct to be used with any setting of
the controls without affecting the signal to the
tape recorder. Price £29 3s. 10d. (tax paid).—The
gu\lwcic Co. Ltd.. 97/99 Villiers Road. Willesden,
;2

The new Dulci chassis referred to above.
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REPANCO HIGH GAIN COILS

Dual Range Crystal Set Coil, Type DRX1 ... 2/6
Dual Range Coil with Rgamon Type DRR2. 4/ -
Matched Pair Dual Range T. R.F. Coils. Ty n&.

DRM3 pair 8/-
Pair Dual Rangc Supcrhet Conls, T)px, SH4
pair  8/-
Miniature Iron Dust Cored Coils, Type " R 77 :(—
Range Aerial H.F. Osc.
800-2,000m. RAI RHFI ROI1
190-  S50m. RA2 RHF2 RO2 oh 313
70- 230m.  RA3  RHEF3 RO3  cach S/
15-  50m. RA4 RHF4 RO4
Ferrite Rod Aerial, Dual Range Type FR1 12/6
Miniature LF. Transformers, T) pe MSF
(465 Kc/s) . pair 126
Standard LF. Transformers, Type TCG
1465 Kc/s) . . pair  13/6
Three Waveband Supcrhct (ml P.xcl\ Type
LMS.. . .. 36/-
F.M. Coit Set ... o 29/
(All components boxed complete with circuits.)

Send S.A.E. for complere list of Repanco components,

EASY-TO-BUILD TRANSISTOR RECEIVERS

Repanco *“ Three Dee.”"—A new dual range radio with
band pass Iumng usmL. a crystal diode and 3 tran-
sistors. Easy wiring plans and instructons. i/-
tpost free).

Repanco ‘¢ Transeven,”—Latest portable superhet 7
transistor receiver with preset umm,g for 4 stations.
Easy wiring plans and instructions. 1,9 (post free).

RADIO EXPERIMENTAL PRODUCTS LTD.

33 MUCH PARK ST., COVENTRY.
Tel. 62572.

BUlLD THIS AUTHENTIC
JASON swircuen
F.M. TUNER

JASON
MERCURY

CONSTRUCTOR'S
SWITCH-TUNED

5 VALVES KIT iarluwdeny  as-
FOSTER-SEELEY crohiod dvunt 4ol
DISCRIMINATOR th (e palies gad
1 prers s spurigiend

i i a . el ape
When buiit, this new lason FM. Tuner ;lm:f £9_00

provides choice of the threce B.B.C. pro-
grammes at the turn of a switch. with a
fourth position for ** OFF."" It is a stable
unit, free from drift and of high quality. The
Switch Tuned Front End is supplied wired,
tested and aligned, complete with 2 valves
and station-indicating plate. Chassis ready

SWITCH-TUNED
FRONT END uth

e taires, soumplete.

£6.5.0

(eel 81150 1 fuo)

punched. In conformity with all Jason F.M. TS
Units. this mode! is completely stable and g:é'}‘ o [‘éz"a.“l:;;’l';
offers the highest possible standards of (Post It 9
reproduction. @ B, /'

JASON POWER PACK KIT £2.1.9
FROM LEADING STOCKISTS, or in cases of diffizuity:

THE JASON MOTOR & ELECTRONIC CO

328, Cricklewood Lane, London, N.W.2

Fhone:
SPE 7050

Best Buy at Britain’s

NIATURE 373 LF. STRIPS
April and May P.W. Complete with 3 of EF81, 2 of EF92 and EB¢1.
A fresh release enables us to offer these once again, BRAND NEW,
with circuit, 42/6, OR less valves 12 8. Post either, 2/6.
AVOMETERS,—34 range Universal meter, for A.C. and D.C. volts,
A.C. and D.C. current and Ohms. Large easy-to-read 5 in. mirror
scale. B.S.I. standard. Complete with batteries and guaranteed
in first-class working order. £8 19.6. ’. & P., /-

MULLARD GMA140/1 C. & IR, BRIDGES.—01 Ohm to 10 Meg-
ohms in 4 ranges ; 10 pFd. to 10 mFd in 3 ranges. For 50 ¢;s A. C.
. In perfect working order 0-.P.&P..38

p AUTOMATIC MONI l()R Q P231.-Soak tests up to 3
receivers or amplifiers simultaneously and SILENTLY. Fault
warning buzzer, lamp mdmatms A.C. mains operation. BRAND
NEW, boxed. complete with 8 valves, all connecting leads, and
instruction manual. Fracti original price. £4 19 §. carr. 7/6.
RECORD INSULATION RRS.—0to 50 Megohms. Generator
output 500 v. In perfect working order, complete with leather
B ing case, £0/19,6. OR less case, £8 10/-,

\I\LR .—3'0hms, B} in. diam. in grey wrinkled steel cabinet,
5 in. Complete with \'olume concm! and transformer for (,(x)
Ohms line. Brand new. 27:6, & P.,

VIBRATOR PACK,.—Input 6 v ‘D.C. Output ap N. 100 v at 30
m Amps. D.C. Fully smoothed and R.F. filtered. 81 x5x2in.
Fitted with Mallory 629C vibrator. BRAND W, 1
VIBRATOR PACK,—Input6v, D.C. Outout 200 v, D. C 100 m’'Amps
Fully smoothed and R.F. filtered. Size 9 x5 x 6} in. Complete with
0Z4 and vihrator. Brand new. 25 b
MAINS  ISOLATING TRANSFORMERS (Vortexion).—For
restmgA C. /D C.setsin sater,y ‘730v input, output 230 v. 100 watts,

22/8. & P, 2/6.

A \I'\\ TRANSFORMERS. —Innut 200- 250 V. A, C Outputs 275-
0-275 v. 100 m/Amps ; 6.3v.7 Amps ; 5v. 3 Am (Govt rating.)
4 ¥ 4{x4in. high. Upright mtg. Brand new, 25/- P &P,

R.C.A, OUTPLUT TR ~\\§H)R\ll RS.—Pri. push- pull SLSIS
600 Ohms, tapped at 15, 7.5 and 5 Ohms. Tertiary winding for
Handles20Wa.tts Potted. Circuitof R.C.A. amplifier suopiied
REE. Brand n 2716.
\\()\ I\()R ll Allll'l{ CAS
roc " VOLTMETERS.— d 0-250 v, 2% in. diameter,
Complete vntn leads and rexine case. Brand new. Tested 12/6.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL iTEMS
CHARLES BRITAIN (RADIO) LTD.

Il Upper Saint Martin’s Lane, London, W.C.2
TEMple Bar 0545
Shop hours 9-6 p.m. (9-1 p.m. Thursdey).

S.-—For F.M. tuner described in

—Brand ne\v mth strap. 7(6.

Open All Day Saturday.

Train for a Wonderful ﬁltﬂﬁ
in RADIO &

TELEVISION...

Radio and Television techniques are continually
advancing and their applications ever increasing.
These fields offer to the trained technician a career
with an assured and remunerative future.

Here is your opportunity to enter for:—

VEAR COURSE “[FSNRIFNS day course in the
Principles and Practice of Radio and Television.
Designed for the training of Radio and Television
Servicing Engineers and others similarly engaged in
the Electronics Industry. Next course commences
May 28th, 1958; others in September and January.

The E.M.1. College of Electronics, Dept. 32,
10, Pembridge Square, London, W.2.
Telephone: BAYswater 5131/2.

The College is part of the EML Group . .. Britain s forenmoss
electronic  engineers .. . Pioneers of the world’s first  public
felevision service.

THE E.M.il. COLLEGE

OF ELECTRONICS
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MIDDLESBROUGH. Largest stocks
on N.-East coast. Radio TV com-
ponents. FM Kits, Gram. Cahinets.

Tape Decks. Leak Amplifiers, Valves,
etc. Callers only. PALMERS. 106.
Newport Ro‘ad. (Phonc: 3096.)

WIRELESS CLASSIFIED ADVERTISEMENTS

TATES t  5/6 per line or part
thereof, average five “ords to tine.
minimum 2 lines. Box No. /- extr
Adu-rnwmvnh mu-t be prepaid and
addressed Advertisement

Manager,  * l‘r'u‘tmnl Wireless.”
Tower 1louse, Southampton St.,
Strand, London, W.C.2.

MAKING YOUR OWN?
Enlargers, Projectors.
anything using lenses.
hooklets " How to
Lenses & Prisms.” price 2/6 c¢a
Comprehensive lisis of optical, radio
and scientific equipment free for
s.a.c. W. ENGLISH. Rayleigh
Rd.. Hutton, Brentwood. Essex.

Telescopes.
or in fact.
Then get our
use Ex-Gov.

TELEVISIONS NEEDING ATTEN-
FTION. 9in-10in. models. £4/10/- each.
12in. models, £6/3/- each. 15in.
models and thps Projection models
£11/10/- each: immediate despatch:
carriage paid. BARKERS, 325,
Brockley Road. S.E.4. (TID 6752.)

NEW SHO? IN LEEDS. 1. We are
stocking Spares for Radios and T.V.s.
New and Surpius Valves. Ering this
ad. for free va.ve testing this month,
Wc have plenty of reduced Ammls
and Convertors in_stock for callers
only. T.V. SPARES, 41, Call Lane,
Leeds. 1.

SPECIAL TAPE OFFER at Great
Saving! 1.200ft. of Plastic Recording
Tape on 7in. reels, listed 35/-, our
price. 22/6, p. and p. 1/6: also 850ft..
tfong play) Plastic Tare on 5in. reels.
liste | 28/-, our price 19/6, p. and p.
1/8. PHOTO OPTIX ({LONDON)
LTD.. 73, Praed St.. London. W.2.
(PAD 2891.)

POWER
usual .
I)urgain you
Brand new
230v. mains,
small mod
mod. required;
hacking, or filing.
within a grey cabinet. with
and slide back front cover.
plete with power pack. etc. 100
only. so hurry, hurry, hurry. Send
6d.” for full information and mod.
data reqmred also_ further Bargain
Cabinet. price £5 plus 15/~ carriage.
On receipt of enquiry we will pro-
visionally reserve a uhit for yvou for

IN PACKETS.—Butteries as
but, now for an exceptional
cannot afford to miss.
ex-Nav_v Oscillascopes,
using '97 tube. etc.. only
requxred repeat, small
no extras. no cutting.
The ‘Scope, ﬂtted
lift up
is com-

10 davs pending instructions. no
obligation. Remember, 100 only.
DIGGINS, 129-131, Radnor St.. Man-
chester. 15.

L OSMOR NEWS "

Components llsls

for ©tP.W." 't Coasul Car Radi
cPwLt oo The Chorister ** and " R.
Constructor.’ - Beginners S. Wave
1 Valver ~” on request. OSMOR. 418.
Brighton Rd. S. Croydon. (CRO
5148.)

HI-F1 TEST TAPE. Check your
recorder with the B.R. Test Tape
Frequency response check, 50-10.000
eveles:  transit  and  guality Lo:t
600ft. reel recorded at T or 34
per sec.. 20/-, post free. BISPHAM
RADIO LTD.. 153. Red Bank Rd..
Blackpool. B

H A L T ! Have vyou seen
our latest illus-

trated list. It contains Radio Recelvers.
Components. Test Equipment. Tape
Recorders and accessories, valves and
C.R.T.s. tools and many oOther items
too numerous to mention here, Send
6d. (P.O. or stamps) for your copy, from:

G JONES (Dept, PW),

453, soU\l)\\l Li RD., KINGS-
WOOD, BIRISTOL. (Mail-order only)

UNREPEATABLE OFFER.—12in.. 5
CHannel T.V., £15; 14in.. £22, gzood
working order. C. EDWARDS. 1070.
Harrow Rd., London, N.W.10.
(Phone: LADbroke. 1731.)

TELEVISIONS, 9%in. models. £7/10/-,
12in. models. £13/10/-, 12:n. 5-chan-
nel models £19/10/- each; all work-
ing: carriage paid. Send for list.
TOMLINS. 127, Brockley Rise, Forest
Hill, S.E.23. (FOR 5497.)

ANNAKIN

Power Unit No, 234.A. 200250 v. In.

250 v. 125 mA., 6.3v.6a. Out. Fused. Double

smoothed. A really super job. Heavy duty

parts. With5Z4. Less Meter. New in Original

wood box £3. carr. 10 /-,

AL¥, Transformers.—Two windings, $ oam,
ohm. O0.K. forOscxlla.t,me low ratio mike

transf.,, etc.. 2" x 2" x1{". New. Boxed.
1/- ea..9d. post ; 6, doz., 2'9 post.
Units 24.—Valved. Used. Clean.

9!~ e /6 post.
(‘\93\'\1\9.——W1th400mc Osc. cct., 3/« ea.

1/- post.

Neon LZII]ID.\'.—~90 v..wireecnds, 1 -ea..6d. p
Electrostatic Voltmeters,—2 Kv.. 21" Rnd.
New. 25 -, post 1/3.

l)(‘(lhl'l \l«-ln-r\.—-—2‘ Rnd. —3to +4. New.

20/~ 1/3 post.
llamlldmps.—wire guard. Glass. 301{t.c.t.s.

flex. A super job for garage. ctc. New.
18/~ ea.. 2/6 post.
Most previous bargains availahle. Above

prices for Mainland only. S.A.E. for Lists
or Enquiries, please.
25, ASHFIELD PLACE, OTLEY. YORKS,

February, 1958

LOUDSPEAKERS repaired promptly
MODEL LOUDSPEAKER SERVICE,
Bullingdon Rd.. Oxford.

GUARANTEED TELEVISION, 12in.
5-Channel models, first-class picture.
£26 each. carriage paid. THE

GRAMOPHONE SHOP. 19-21, Brock-

ley Rise, London. S.E.23.

EX- R.AF. G.E.C. Airfield Amplitier
equipnient. incorporating 5 175 W.
individual Amnplifiers with priority
relay pancls: individual power
packs: distribution and test panels:

complete with valves. and offered on
a fully tested basis; £150. ex works.
GEORGE COHEN SONS & CO..
LTD., Wood Lane. London. W.12.
tTel.: Shepherds Bush 20700 and
Stanningley. nr. Leeds. {Tel.: Pud-
sey 2241,

VALVYES

VALVES from 1/6,
ponents: low  prices.
J. PALMER. 32.
N.W.10.

Radio. T.V. Com-
Lists  3d.
Neasden Laue.

ELECTRICAL

ASBESTOS RESISTANCE WIRE, 10.
30. 40. 65, 220 ohm. Per yard. 1/3,
p.p. SEMPLE. The Mount, Heswall.

Cheshire.
SERVYICE SHEETS

SERVICE MANUALS/SHEETS, Tel./
Radio for hire, sale and wanted.
Mixed Manuals and Sheets, 12 for
10/-; s.a.e. enquiries, W. J. GILBERT
4\5’1\5,1» 24, Frithville Gdns., London,

TAPESPONDING. Exchange tape
recorded messages lLome/overscas.
Details EWART, 87. Terrace.
Torquay.

FREE Language Course and no
interest charges with all makes of
Tape Recorders. Ask us about our
new high quality—low cost  Adda-
tape "—can be connected to ampli-

filey making a real Hi-Fi Recorder or
plugs into radio. Leaflets and prices

en request. Special offer: 1,200ft.
plastic Recording Tape, listed 35/-,
only 22/6, post free! E. C. KINGS-
LEY & CO. (G), 132. Tottenham
Court Road. London. W.l. (EUS-
ton €500.)

METERS (NEW, BOXED, M.0.5.)

Ammeters. Moving Coil. scaled 0-20, com-

plete with shunt. 5 mA Basic Movenent.
10'8. Postage 1.6.

Amaneters, 8in. round, moving iron, 50
cycles A.C. 0-50, switchboard mounting. £4.
Postage 3/6.

Voltineters. moving coil. 2in. round. 10.000
ohms resistance, 0-50. 10'6. Postage 16

SPEED ELECTRICS,

EASTWOOD, NOTTS.
BRAND NEW MILLIAMMETERS, 0-1

M.A. M/C. 2iin. sq./fl.. 10/G each:
brand new Thermostats. 0-250v..
15a, adjustable. 40-2)0 Far., 2,6
each: postage extra. Lists free.
N. R. BARDWELL & CO.. Sellers
Street. Sheffield. 8. (Phone: 52886.)
T.Vv. TUBES. 30/-, with cathode
heater shorts: 15/ with burn: carr.
extra; ideal for testing: good npic-
ture. Please enquire for types and
sizes required. DUKE & CO., 623,
Romford Road. Manor Park. E.12.

(1LY €601.)
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SERVICE SHEETS, Radio. T.V.. 5.000
models.  Lists 1/-' s.a.e. enquiries.
TELRAY. 11. Maudland Bk.. Preston.

SERVICE SHEETS for sale and hire.
Radio/T.V. S.A.E. enquiries. dJ.
PALMER. 32, Ncasden Lane. N.W.10.

SERVICE SHEETS for sale and hire.

Radio, T.V.. Electrical. Army. Navy.
Air Force Equipment. SULTAN
RADIO (P.W.). 11. Old Bond Street.
Londoun. W.1.

WANTED

GLASGOW, Cameras bought
cash or taken part exchange for
Tape Recorders. Plavers., or Ampii-
fiers. VICTOR MORRIS. 406, Argyle
St.. Glasgow. C.2.

for

ALL TYPES of Valves requlred for
cash. State quantity and condition.
RADIO FACILITIES LTD.. 3 Chal-
cot Road. N.W.1. (PRImrose $090)

WANTED VALVES

Must be

Al types for prompt cash.
new, State quantity,

WILLIAM CARVIS LTD.
103, North Strzet, Leeds, 7.

WANTED, Transmitter/Recciver Sets
TR-1520, TR-1934. TR-1935. TR-1936.
TR-198%: Receivers tv¥pe 100 and BC-
312: Control Units type 310 Power
Supply Units 381. R. GILFILLAN &
CC. LTD.. %, ngh Street. Worthing,
Sussex. {Tel.: Worthing 8719 and
30181,y
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813 VALVES wanted for prompt cash.
MODO, Inverkeithing, Fife.

WANTED FOR CASH ! Tape
corders. Tape, Hi Fi Equipment, ctc.
Best prices from E. C. KINGSLEY &
co tGy. 132, Tottenham Court
Road, London, W.1. (EUSton 6500.)

VALVES
PCF80.

WANTED,
PCC84. PCI83.
10C2, 10P14. 5Z4G.
brand new only.

EY51.
U2s.

EY86,
10F1.
Promnt

cash; R.H.S.. 135.

Swan Arcade, Bradford, 1. -

Re-

FOR SALE
TAN IN 24 HOURS.—Super-tonic
Sunray Lamps. Ultra-violet Infra-red
combined; automatic exposure: con-
trolled emission: all mains. Listed
£7/10/- our price. 80/-. S.AE
illustrated  brochure, Dent. 100.

SCIENTIFIC PRODUCTS, Cleveleys
Lancs.

AMERICAN MAGAZINES. Xears
subscription - Audio” 35/-, * High
Fidelity " 50/-. Spec. copies 4/- & 5/-
ca. Cat. free. WILLEN LTD. (Dept.
401, 9, Drapers Gdns., London, E.C.2.
CABINETS
for

EQUIPMENT,
SPEAKERS,
PYE BLACK
BOX &
RECORDS.

Write for Catalogue

A. L. STAMFORD (Dept. Q29),

20, College Parade, Sa'usbury Road
London, N.W.6

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

| MULTI-RANGE Test Meter. scaled
’oh'ns volts, m.a.. new and boxcd.
complete with leads and test prods,
25/« New Xtal Mic., 25/-. 28, Jcwel
Rd., London. E.17.
VALVE CARTONS. —Mm)aturm 10/8;
*GTs.? £12; * Gs. 14/- per 100
'7lu§ 2/- p. and p. Lists free. RH.S.,

;135 Swun Arcade Bradford, 1.

SITUATIONS VACANT

THERE IS a national shortage of
i Mercantile Radio Officers. Why not
make Communications vour carser ?
You can be assured of a sea-going
appointment after qualifving at The
| 8chool of Marine Radio and Radar
A S.T.), Hamble. Southambton.
Fo details, apply Commandant.
quoting A.12.

EDUCATIONAL

+
EXAMINATION
Wl]tL for FREE 20-page GUIDE and
Test, stating age of child, to: THE
REGISTRAR (Dept. M8). Mercer's

Correspondence College. 69, Wimpole
t.. London, W.l.
THERE 1S a national shortage of

Mercantile Radio Officers. Why not
make Communications your career?
You can be assured of a sea-going
lappointment after qualifying at The
School of Marine Radio and Radar

(A.8.T.. Hamble, Southampton.
For details, apply Commandant.
quoting A.12.

A.M.1.P.R.E.—For details of suitable
study courses (only a timited
number of students accepted) send
for free Syllabus of Instructional

Text. LP.R.E. Conditions of Men-
- bership Booklet, 1/-; " The Practical
{ Radio Enginesr " Journal. samplc
copy. 2/3. 6.000 Alignment Peaks for
Superhets, 6/-.  All post free irom
SECRETARY, LP.R.E., 20, Fairficld
Rd., London. N.8.

899

LEARN IT AS YOU DO IT—we pio-
vide wpractical equipment combined
with instruction in Radio. Television,
Electricity. Mechanics, Chemistr

Photographv. etc. Write for full
detuils to: E M.I. INSTITUTES,
Dept. PW47. London, W.4.

FREE! Brochure giving details of

Home btudv Tramm" in Radio. Tele-
vision. and all branches of Elec-
tronics.  Courses for the Hoboy
Enthusiast of for those aiming at the

AM.Brit.ILR.E.. City and Guilds,
.T.E.B., and other Professional
Examinations. Train with the college

operated by Britain's largest E‘ec-
tronics organisation. Modemtn fees.
Write to. EM.I. INSTITUTES, Dept.
PN28. London, W.4.

VIRELESS. Sece the world as a
Radio Officer in the Merchant Navy:

short training period: low fee:
scho‘arslnps etc.. available. Board-
ng and Day studems. Stamp for

urospecms. WIRELESS COLLEGE,

Colwyn Bay.

A.M.Brit.l.R.E.. Citv
on "no pass—no

A.M._1.Mech.E.,
and Guilds, etc.,

fee " terms; over 95¢ successes. For
details of exams. and courses in all
hranches of engineering, building,
ete.. write for 144-page handbook.
free, B.I.LE.-T. (Dept. 242B), 29.
Wright's Lane, London, W.8.

CITY AND GUILDS (Electrical, etc)
on ""no pass—no fee ”' terms. Over
957 =successes. For full details of

modern courses in all branches of
Eicctrical Tcechnology serd for our
144-page  handbook free and post
free. B.1.E.T {Dept. 2424y, 29,
Wright's Lane, London, W.8.

T/V and RADIO.—AM.Brit.I.LR.E,,
City and Guilds, R.T.E.B. Cert., etc.
on no pass—no fee” terms. Over
957 successes. Details of exams
and home training courses in all
branches of radio and T V, write
for 14i-page handbook free. B.I.E.T.
(Dept. 242G), Wright's Lany.
London, W.8.

THE “WAVEMASTER”
TRANSISTOR PORTABLE

All comrponents available, as advertised.
Circu.t assembly data at 1,6.

TRANSISTOR PUSH-PULL AMPLIFIER

Complete Kit ol parts (less speaker and
hattery). 90/-.

Circuit and assembly data of this high-

liciency amplifier, 1,6.

Transistor transformers for the Mullard
200 M.W. Circuit. Miniature interstage at
8,- : Output at 7/6. Sub- mmlatuxemter-
stage at 12/8 ;. Output at 1

Surplus tldnslstms Juncmon Lyp?. P-N-P
tested, guaranteed. Audio 10'-, R.F. to
8 Me s 21/-,

Sub-miniature electrolytics, 6 \‘ working.

mid., 16 mfd.. 25 mtd.. 4/- eac
T.R.F. coils MiT, wave. boxed mth cireuit.

Coil Pack, S.M.L.,
boxed. with circuit
}30\ spanner kit in case U 2 1, 6and 8 B.A..

with gram. position,
0

5/
C()nldLL 1e(/uﬁers, 125v.85mA., 49 250 v.

, 76 v. 8> mA., 10 6.
AERIALS
76 . Combined outdoor,

Band 111 dmole
33 9: F.M. Dipole. 10/8.
Resistors all types pref. values. 26%. |
d. 0w Bd. 1w, 8d.
Po::La"e on all Orders
Comprehensive List of Componpnts Stamp,
please.

Trade and Mail Order

OSMABET LTD.
14 Hilside Rd., Tottenham, London,

w.,

No15 | g

ELECTRADIX|

FOR FULL VALUE

ROTARY CONVERTERS.—200 wult.
: For television where mains are not .l\uul-l

able ; 24 volts d.c., input 50 volts a.c., |
L output with step-up transformer 110 710 |
Pvolts 300 wait.  £8. 10.0, carr. 10 -. New ,

surplus.
‘“S§' METERS.—For A.R.88 o1 other
receivers, 21in. square fMush. new stock.
39/6, post 1,6. |
RESISTANCES.—New Erie 1-2-5 watt. ,
carbon, miscellaneous values, 10 ohms to
10 megs. Good mixed parcel. our selection.
1 9/6, per 100, post |-, R
MORSE PRACTICE KEYS.—A.M. «er-
| vice type on base, back und front contact.
| 4/6, post 1'-. 0
i

I
I

MUIRHEAD SLOW-MOTION
DRIVES.—4in. solid brass with heavy ‘
[ bakelite knob. New surplus. 10/-, post 1,-,
|A.C. MAINS MOTORS.—}{ h.p., 230]
volts 50 ¢ s capacitor start, four-hole
mounting. Brand new. £4.5. 0, carr. 5 -,

ELECTRADIX RADIOS |
Dert. P., 214 QUEENSTOWN ROAD, |
| BATTERSEA, S.W.8.  MACaulay 2159}

e 17t X o X e Y et X comm YK R
The “TYANA®
Standard Soldering Iron

T e Y - -

e F

s
@ ~djustable Bit.

@ Weight approx. 4 oz.

@ Heating Time 3 m'n,

® 10 Watut econcmy Con-
sumption.
@ Standard Voltage Ranges.
16/9
Teplacement Elements and Bits
alwaysiachiliable.
DIPLOMA " HEADPHONES
Lightwaight
H.gh Resist-
znce (4,000
¥ ohms). Ceom- £
rletz  with '
~ord. i76 %
*x

deai for CRSTAL SETS and a'so for
use with TAPE RECORDERS.

KENROY LIMITED

152/297 UPPER ST., ISLINGTON,
LONDON, N.I.

Telephone:  Canonbiry 4905-4663
L X e 3 e 3 v 0 e X X

;(.-.;(.-.xg;...‘%-.ﬁ....-.%.-_.ﬁ.-@g»-.x...g;.-.n

e
u_‘
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3.4 WATT GRAM AMPLIFIER

A three-valve quality amplifier designed

Il to satisfy the more discriminating

! - /3 record enthusiast, Three controls
give a very wide variation of tone.

: Fully isolated chassis. Output matched
‘o@ 23 for 2-3 ohms. Valves ECCB83, EL84,
[; // EZB80. Size approx. 6 in. x 5in. x 2! in.
@'E_-,g PRICE 79/5 PLUS 2/6 POSTAGE

!
This Month’s Special Offers

SINGLE PIECE THROAT MIKES. I/~ each.
Post, etc., 6d. each. Could be used for electrifying
musical instruments.

MIDGET BATTERY ELIMINATORS. To convert
alt low consumption portables for mains operation.
Mains output 200/240 v. A.C. H.T. output 85 v. 10 ma.,
L.T. output 1.3 v. 125 m.a. Size 3.7 x 2.5 in. Actually
smaller than H.T. battery alone. Special price of 55/-,
plus 2/6 post, etc.

bl

5 INCH SPEAKERS, §6/11 each, 2/6 each extra
post and packing.

SUPERIOR BUREAU

PRICE
16% GNS, GERMANIUM DIODES, /- each, 10/- doz., post q{
“ 4d. extra. ALL NEW AND GUARANTEED.

PLUS 25/- CARR.

In richly figured wal- Any parcetl SURPLUS, NEW AND

R Post,
nut veneer, internal insured GUARANTEED etc? £d
. . N , 6d.
panels in  polished ;gams et
amage
sycamore. Uncut con- i crangsit VALVES Overf £
trol panel (16in. fong x 6d. extra All tested before dispatch POSERCE

10}in. high) alongside
which is an  uncut
base-board (15fin. long
x 13}in. back to front).
Inside frant lid is panzlled in baige leatherette. in the lower
part of the cabinet are two storage cupboards (I3} in. high,
7} in. wide, 16} in..deep). Overall dimensions 33 in. high,
34 in. long, 16} in. daep.

1A7 126 6F15 14/9 12Q7 7/6 DHTS 76 EL84 §/-
1c5 106/6J56T 311/14S7 13'6-DK9% 96 EFI 6 11
1H5 10 8I8K7G 2 11/25L6GT 9- EB9L 66 EYSL 116
IN5  10'6 8L6G 711 2574G 9 - EBC41 9/:3'EZ8) ~ 8-
71116Q7G 83 354510 11 ECC81 10 - 5Z81 98
185 T 7i- 6QIGT811(35L6GT |ECCH 8/6 GZa2 12 6
i 9’11 ECFB0106 PCC84 8 -
|33Ws 7’8 ECF32 PYSL 86
BZ4 78 126 U2> 138
180 86 ECH42 9,6'UT6 76
807 6’8/ EF4013 11' UBC41
J 1/6 EF4l  §- 811

»
—_
ot
«

3V 8 - 6X5
5Y3GT 7/8 7C6 8
6AMS 6’11 10’1 141

[
o

T SAMD gl lon 1L SRR g3 URIm YE
/11 i -
CARGEISELECHIONEOICABINEDS 6BAG 66/ 12AH7 8 -|938 |Ergy §11,UF41 - §-
- —— 6BJS 7. 12atia 9| DAF96 9 BlELoz (1. \ULs

( UL4l @86
3 11'UL3+ 11/6
6F1 13'6!12K8 136 DL95 96 EL42 10/11 UY41 7'6

SUPERIOR RADIO SUPPLIES

37, HILLSIDE, STONEBRIDGE, N.W.l0.

PHONE : ELGAR 64 172, ALFRETON RD., NOTTINGHAM
FOR THE BEST VALUE TELETRON TYPE FX.25 B BRSO S

(2= .—'wo) O - (z4-H0z) <D O

. -~ ETTER
in TAPE RECORDERS ARGAINS
L. STRIP 373, new, with vatve-, 42'6. RELAYS.
.« . we recommend the ndal G 12 v, 10 -: set @ pluge. 16,
N Type 85 : D pole clo hm\_\ -duty 5 H l 1. 76
Self-tuned, Dual-wave Ferrite Rod |]{b.1. 26 URX78, 24018 mess, with 5 14l

l00ke’s. Xtal, Good cond., 35 - (n)

e
D f § ). BCl0B8 VHF Receiver. valves 20
sistor receivers. escriptive folder | {1 i)<GT. new, 15 - (. 2°6). VIRBRAPACKS.
with circuit- -component layout, and Jl)"l'h;t.i?s'i){)'};;!:? moothed, f:«e(l 22 6(\[:
3 6). AURB3L, 1607100 e <, @

wiring instructions for a three- || Tiives 15
3 - (c.srr :h) VIBBATORS
Transistor regenerative receiver. Price | | aailory BRAND NEW
6d. NO acrial. earth or tuning con- | |E LS B
denser_required.  Operates speaker 2530 v 55 m %, aned 6.3 v, 2.5 An 116 14 v,
from 3 Penlight cells. All parts. HDGHED mlx7..812 8. EDD}ST%’%&&'}%&-{
i 1 i H aile V. 200 mAa., 17,6 (eart. n'H . 5
including cabinet and chassis. avail- | | FieRg {54t v, fon taac -+ 240 v mA.. 3’8 :
able from component stockists. 1,000 v. 30 mA.. 7 6. 120 v. Liridie, 30 -.
R1155S. M. Tuning DRIVES ** N ** type. hrand new,
10 6. CHOKES. L.F., 10H. 120 mA.. Sereened
7 6. 5H. 200 mA.. 4 6. SWITCHES. wafer. Ip) 6w
3h. 281 Ip 11w 2h, Gp 2w 4b. 3 6. sStud tyvpe,
Muirhead 1P24W2B. 7 8. VHF AMPLIFIER.
valves 2'CV6H, 1 VRILG, with 50 ¢. power unit,
40 - (p.p. '), TEST METERS. New. {1 4 2lin.
Read L3 and & v., 60 mA. and 5k Q. 12 6. TS347
contains 10 mA. tjin. meter, res. ete.. 8 6. TS350
with 1 maA. 3in, meter, valve T ’.1, ete., 30 -.
METERS, contain 2 separate micro-amp ove-
ments and 2 neons, new, 10 -. PERISCOPES
(Mirroray &} < 14in. : univ. joiut for rod fitting,
1 r. MOTORS, fully enclosed. 3% ¢ i
DI 3in. spindle. rated 180 v. 500 m(les(A( IH)
continuons, 12 8 (post FORMERS tin.
g 5 . din. Twin dust cores. can 2 X Tin. dia., 8d. COM-
M!"'%‘Ure Transistor IFTs & Osc | [MaAND RECEIVERS, brand new. 6 valves. Mel
coil for 313 kc/s, 6/6 ea. FRM/2 G BRS04 ol 26 (st 8
i 1 H [N Muodification and eireuit data to Car Ruedin.
Transistor Ferrite Rod Aerial, 10/~ | |75 aat o 5onke s, ratved. 85 - el
Available from component stockists. | |11t AND ENQUIRIES : 8.A.E. pleace ! Terms.
Stamp for complete lists and circuirs. | {4\ .0.  Postage extra. lmnwdiate desputch.

£&Gc THE RADIO CENTRE THE TELETRON Co. Ltd Callers and post : W. A. BENSON (P.W..

33, Tottenh [od t Rd., LonZon, W.I N . 136, Rathbone Road. Liverpool, 15. S/ F 6842,
nham Sour neon. 266 Nightingale Rd., London N.9 {ox : SUPERADIO (Whitechapel), LTD.

Telephone : MUSeum 6667 HOW 2527 118, Wit echapel, Liverpool, 2. RO 1130,

J@. Aerial, 15/- each. TEST SETS : 74A with 10 valves. VCR
§pu Designed for use in pocket Tran- | |3 crele power pack ;- fair coulition. 50

55 ens. i - = =
or 55,' depos‘t '{:&vg
5 ELET IEELET#

NO INTEREST TERMS ,-_-4 FTaé F132

4 watts output—3 hours playing
time-3 speeds. Completely auto-
matic operation. All other makes
of Tape Recordars in stock.
Werite for details to :—
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620K This Month’s Bargains _ N e

' ; - MIGHT HAVE
: HI-FI EQUIPMENT : : BEEN IN
! Available Amplifiers, speakers, pick-ups by ¢ v : e .' : THE ROOM*
q fo;. Grampian  Leak Quad : 2 i
lmn'l\.e jare Rogers R.C.A. Spectone
delivery. W.B. Wharfedale, etc.

D104 CRYSTAL HAND MIKES. List £6. Complete with
‘ 6 ft. cord and plug. Very limited quantity. ONLY £3/10/- each.

IHEADPHONES. H.R. Type 4,000 ohms, very sensitive-
Only §2/6 pr. Post 1;6. C.L.R. type (low res.) 8/6. Post 1/6.

100 kc/s CRYSTALS, by famous American makers, in 3-pin ‘
based holder. New condmon Worth £3/10/0. ONLY 25/-

"PERSONAL POSTAL TUITION

GEN. CERT. of EDUCATIGN & R.S.A, Exams. | 10+
Dept. ‘P’ 110, Dale End, Birmingham, 4. (CEN. 1635) "

i Every B 1t Coll, duent

| SEMIMIDGET COMBINED LF. TRANSFORMERS, | | WHAT GAREER DO YOU WART? | iy Fribmii incimess soacems o

1'10.7 Mc/s and 465 kc/s (can be used on 0.7 Mc/s or 465 kc's Archi feece through his Course. A few of the
yonly) 9/11 per pair, postage 9d. Building Television Courses are listed opposite. Tell vy
| Carpentry Wireless Telegraphy vour subject. We will send you The

AERIAL WIRE. Copper, 7-25 stranded : [40ft.. 10/, g?::;’:ﬂ':":‘ and Teleghony Lennett College Praspectus and the
170ft., 5/-. Hard Drawn I4g. : 140fc.. 17/+;70ft., 8/6. P. & P. 2/.. [, | Draughtemanship  Book-eering famous FREE book " Train your mind
‘ Electrical Eng. English 10 SUCCESS.” This will 'show vou

RIBBED GLASS 3m AERIAL INSULATORS. 1/5 ea, | fcccicwinng  Geomrann; how vou can advance to a better. fincr

or 6 for 7/6. P. & P o {nr vy chunulism xl‘_u;lurc by Personal Postal Tuition.

gsh ! | tocomotive Eng. Anguages il in and post the coupon today.
o | #achine 0 Mathy

\CONDENSERS 8 uF 600 v. Trop. 753 v. normal con- M :::h::-:lu?g‘: l‘h:e:;:as‘l;:i‘ness iR — = —— - -
| ; otor Engineerin d

densers. NEW, ex W.D. stocks, 5/6. P. & P. |/6 ! lebmng: ering :““::St:‘bsi{m I{% E‘]‘[COLLEGE

' ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched i g::.':,“r‘l.‘::::-y.::' si!f.‘!ﬁiﬁi""’ i (Dept. B.104 PT.) SHEFFIELD

| bands. Complete with indicator buib 17/6 post free. Sanitary Science Short Story Writing
: | | surverine and many others | Plouse vend me the Prospecrus on. . 1
U Nao C.0.D. on orders under £1. , OR WHY NOCY OBTAIN A | "

A UALIFICATION? | ooe - st e ETEO
‘[ Please Print Your Name and Address. i AMACE. @ AML Mun. €. acls, | €O o T Theing
‘ AMIHech. €. AMS.E ALCS. [ NAME L eiiiiai
ARIBA. AACEA  ARICS.

| CHAS. H. YOUNG LTD. || 5. it A0 oo

. Pni!:..ﬂ_'liitl:l Nuw'! o it under =1

©® NEW EDITION

COPFPER WIRE |/I|» TRANSISTORS AND| L YONS RADIO
cotron - ans sk covereo. | | [P CRYSTAL  DIODES . LTD.

|
) AEB R WL, | WHAT THEY ARE AND HOW Dzpt. M.P., 3 GOLOHAWK ROAD,
%A gauges available, | TO USE THEM SHEPHERDS BUSH, LONDON, W.12

B.A. SCREWS, NUTS, WASHERS, } 5/ By B. R. Bettridge. Post 5d. Telephone : SHEpherds Bush 1723

soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.
Latest Radio Publications.
SEND STAMP FOR LISTS.

INDUSTRIAL TELEVISION. By
H. A. .15/, .
Pl A cChe=13] CuEe a1 POWER  UNITS TVPE  188—Roray

converter units for 6 v. 1.C. input and hav-
RdADIO. By F.J. Camm. 7/6. Postage ing a fully smoothed and filtered output

6d. of approximately 250 v. 1M.C. at 100 mA.
THE ENCYCLOPAEDIA OF | The whole is housed in metal cabinet for
RADIO & TELEVISION. Ey | bench or rack mounting. size 19 x 10} x 11}

H. Reyner. 30/-. Postage 16 ins. with instrument handles each side uf

. front vanel and small removable cover
BASIC MATHEMATICS FOR | giving access to input output fuses. The

SPECIAL OFFER RADIO & ELECTRONICS. By | rotary converter itself (Type 57) occupies

i G.E.C., B.T.H. & WESTINGFOUSE ! F. M. Colebrook & . W. Head. $7/4. | aspace of&nlvﬂ‘ld\ ab‘<5m:.d s0 that 1Idesne'd
ower unit cou e made ud very much
G E R M A N | U M ‘ sg‘f&%‘igk OF PROBLEMS IN gmalle)' in size. In gocd eoadition and

working order. PRICE O! LY 23/8, cirriage

CRYSTALDIODES EE'S-ESOMML;?/'C‘;T'tONSN By g Il()tlg\ln CONVER' I € only, PRICE
enson - ostage 0S -

|/- each. Postage 3d. pos

MAINTAINING HI-FI EQUIP-

RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post 116

107 watts. Housed in metal cases 11} < 10}
N 7! ins. fitted with standard 3 pin 5 A.

> Yr —
e = MENT. By |. Marshall. 23/~ Postage | 80 nper .0 @ maoina 1> Z83.—Input 240 .
Diagrams and three Crystal Set Circuits 1-. 2000 v.D.C.at 5mA. H.T. 3)0v D.C. (D¢

] l Free wuhh each cf:hod: eflim BRIMAR RADIO VALVE & TELE- :.ecmm; (hrﬁxe anddcandﬂn;er I’lltEl to give
arge purchase o these ully TUBE MANUAL, N 7. 6/-. | #xceptionally good smootlhing) at 150 mA.
T A S e the | gl D LN e N AR 5 R, and 6.3 v an 10 A,
NS (IS 08 @ oo A g | Fitted with valves 504, VUI2 and VRoI

: manu i FUN WITH RAD!O. By ). Cox.| Housed in metal cases 18 x 12 x 9 ins. Wieh
i N 3‘"“”"“ offer. to/e. Postage 9d. mp}xt output 1])lu»is. fu]seg andhon,’oﬂ SWilch

Lo front pane upplied with ecircuit gida-

i CRYSTAL SET | P gram and in wood working order. PRICL

. INCORPORATING THE SILICON 'I'HE MﬂDEHN BﬂﬂK [:ﬂ ONLY 59 6, carriage 8 6.

I . CRYSTAL VALVE L ROTARY CONVERTERS (P.U. tyns 1351
i Adjustable Iron Cored Coil. 1 BRITAIN'S LARGEST STOCKISTS —Input 2 v. D.C. Output 230 v. A.C. 50 «p=-

of British and American Technical Books

| : - socket. In good condition and working

JA REAL CRYSTAL SET, NOT A TOY 19 Zeg:ggDNsszET, 0 g S lonan)

POST RADIO SUPPLIES, Complete catalosue &4 WEE MEGERN. 100 1. ox-Gov. by Ever-
33 Bourne Gﬂrdeni Lo"do", E.3 8 5 &4 - sheds. in -(‘Z)IT(ILH')I] as new an unuse

! . Phone : PADdington 4185 PRICE 85 -, post 3 6.

— , Open 6 days 9-6 p.m. = r———
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RADIO AND TELEVISION
COMPONENTS

All parts in stock for:
Viewmaster, Soundmaster, Teleking, etc.
Easy Terms available.
24d. stamp (only) for Catalogue.

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWEBY BRIDGE,
ULVERSTON, LANCS.

GRAM-PAK AMPLIFIERS
Complete £3.19.6 %P

216

This midget 4-watt amplifier fits neatly
into any record player leaving ample room
for speaker. Suitable with any aler
and all modern crystal 3-speed p
Dimensions 7° x 2,7 x 1{". P e
rlated chassis. Penent
quality guaranteed. For 2()0—”>O v. A.C.

ACCESSORIES :

ACOS crystal turnover picup, £1 14.6.
7 x 47 elliptical speakers. 19-.

BSR 3-speed player unit thh ar)ove
pickup, £4. 12~. 6¢

THE COMPLETE OUTFIT RZADY FOR
YOUR CABINET £9.10.0. post free.

6d. stamp brings deiuils by return.

ELECTRO-ACOUSTIC LARBS.

TAIN — ROSS-SHIRE — SCOTLAND
R e R T )

High sensitivity Miniature
moving coil

LOUDSPEAKER

As used in the Perdio Pocket Transistor
Radi>. Diameter 2j in. Depth 13/16in.
Impedance 3 ohms. Price, including tax,
post and packing, 27/6. Cash with order.

For this and other miniature components
apply :
Specialised Electrical Components,

9-11, Monmouth Street,
London, W.C.2.

TEST METERS

D.C., Brand New ex-W.D. By famous
makers at a fraction of original cost.
Size 4 x 4 x 2! ins.

Reads :
0-5,000 ohms. 0-500 ohms
0-60 milliamps, C-300 volts
0-1.5 volts.

Moving Coil can be conv:rt2d to A.C.

21/%

Plus 2/-
postage.

MADE TO LAST A LIFETIME.

KORMAN H. FIELD, Electronics,

20, Snow Hill, Birmingham, 4
and 68, Hurst Street, Birmingham, S.

PRACTICAL WIRELESS

SPAKKS’ DATA SHEETS presents

THE «3317

A.G. SHORT WAVE

A-VALVE T.R.F. RRx.

“ Cathoge-coupled '’ Regeneration ensures
amazing Sensitivity and Selectivity plus
100", Stability. 10 to 220 M. Switched Coils.
Separate Power Pack. Data Sheet (27" X 227
showing every detail in simplified form.
Plus tull Instructions. etc. 3/6 Post Free.

THE “COX’N”
AL DC 3-VALVER
A New design offering New Thrills_and

Interests. 60 to 220 Metres covering Ship-
to-Shore. Aernnautical Bands. 80,160
Amateurs. Trawlers and Int. Call and

Distress Bands. Data Sheet, Etc. 3'3 P.P.
L. ORMOND SPARKS (P)

Vallev Road, Corfe Castle. Dorsst.

Fidelia Hanp BuLT

Fidelia genuine
hand built real
high fidelity
equipment for
those people
who desire 3§
the finest,
Major AM/FM
12 valves, £44,
De-Luxe AM/FM
Ll valves, £24/10/0.
Imperial, high fidelity
amplifier and VHF
tuner, £34.

Full details willingly
but 6d. in stamps is appreciatad.

ELECTRO ACOUSTIC DEVELOPMENTS
2, Ambhurst Road, Telscomba Cliffs, Sussex-.
SHOR T-WAVE

HA = EQUIPMENT

Noted for over 18 years for
S.W. Receivers and Kits of Quality,

Improved designs with Denco colls
One-Valve Kit, Model "( Prme. 25/-
Two |, = 3 s 3 50 -

All kits complete with all components,
accessories and full instructions
Before ordering call and inspect a
demonstration  receiver, or send
stamped, addressed envelope for
descriptive catalogue

“H.A.C."" SHORT-WAVE PRODUCTS

(Dept. TH), 11, Old Bond Street,
Ww.l.

1.onden,

Quinn~ Radio and T.v. Diary, 1£58
4 6. postage 4d.

R.S.G.B. Amatenr Radio Call Book,
1938 edition. 3 8. postage 6d.

ALILIL, Aatenna Beok, 8cth Edition.
19 -. postage 1 3.

Valse and T.V. Tube Lguivalents, by
‘- Babani.”" 5 -, postage 5d.

An introduction to Cathode-Ray Oscilio-
seope, by Harley Carter. 12/8, postage U.d.

Tape and Wire Recording, by * Radio
Constructor.” 3/-, postage &6d.

lirimm* Valve and T.V. Tube Manual,
No. 7. 6/-, postage 9d.

Hizh Fidelity Lmulqw.\kur Haclosures
by ' Babani.”" B5/-, postage 6d.

UNIVERSAL BOOK €O.

12 Little Newport Strazt, London,

w.Cc2
(adjoining Lisle Si.reet,

February, 1958

Morse Code operating .
...as a PROFESSION

45 years of teaching Morse Code is proof
of the ediciency ol the Candier system.
send 3d. :tamp for Payment Plans and Full
Details of ail Courses.
CANDLER SYSTEM 0. Dept. 510
52, Abingdon Roead. London, W.8,
Candler Sustem Co., Denver, Colorado, U.S.A.

The advance of Radio TeChnique will
offer unlimited opportunities of high
pay and secure posts for those Radlo
Engineers who have had the foresight
to become technically qualified.
How you can do this quickly and easily
in Your spare time is fully explained
in our unique handbook.
Full details are given of
AM.Brit.LR.E., City &
Exams.. and particulars of up-to-date
courses In Wireless Engineermsg.
Radio Servicing, Short \Vavcs,
Teievision, Mathematics. etc, etc.
We guarantee *NO PASS—-NO FEE.
Prepare for to-morrow’s opportunities
and future competition by sendinZ for
this ‘very informative l44-page guide
NOW —FREE and without obligation.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dent, 242), COLLEGE 110US
29-31, Wright’s Lane, Kensington,W.8

B.B.C.-LT.V.-FM - AERIALS

Band I (B.B.C.). Telescopic
loft, 19/ 6 B External S/
Dlpole, 26/

Band III(I. ’I‘ V). 3-element
loft array, 24'-: 5-ele-
ment 32/6. External wall
mounting, 3-element, 33/9;
5-element, 41/3.

Combined (B.B.C.-L.T.V)).
Loft 143 element. 41/3:
145 element, 48/9. Exter-
nal wall mounting 143
element, 56/3: 1.5 ele-

;;::’Z m2ent. 63/9. Room aerial,
Band II (F.M.). Loft S'Dipole 12/8.
loft ““H,”” 28/-, External S/Dipole, 26/3.

Postage and Packing all types, b

Co-axial, 8d. yd. Co-axial plugs 1/3.

State channel when ordering.

for Price List. T'rade enqguiries mvlted
KVA ELECTRONICS

189, Kent llou‘(- "d'quég( Kenham. Kent

THE

WAVEMASTER

TRANSISTOR PORTABLE
AN

OLYMPIC WINNER

9o
PICK OF THE WORLD STATIONS AT
YOUR FINGER TIPS.
LONG AND MEDIUM WAVEBANDS.
9
FUSH-PULL

QUALITY QOUTPUT.

P
A RECEIVER YOU WilLL BE PROUD
TO OWN.
©
COMPREHENSIVE ASSEMBLY DATA
AND COMPONENTS LISTS. 1/8,

L]
SPECIAL COMPONENTS KIT FROM
USUAL STOCKISTS, PRICE 75/

orIYMPIC
RADIO COMPONENTS
224 HORNSEY RD., HOLLOWAY, N-7

www americanradiohistorv.com
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- ee B[Y *®

Yes! YOU can DO MY YOURS D
RADIO HOME CONSTRU(
Thousand '

i the aid of our
DBOOK.
« v this famous 66 p. hook
which giy ists and civcuits of many ntodern re-
COIePs, tape recor scope, feeder units, communications
set, erystal «et, hi-fi amplitiers, ete.
Also packed with data. building and servicing hints. facts and
formule. colour code. soldering hints. etc. ° Easy-as-A.B.C."
FULL SIZE p.-p, Consiruction sheets for our outfits aie avallable
FREE with ordersso that even the beginner gets professional results
first time ! This claim is confirmed by hundreds of genuine testi-
monials received. Send 2/11 to-day for M»our copy !

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE
TO THE RADIO NOVICE AND EXPERT ALIKE!

RODING LABORATORIES
Hurn Airport, Christchurch, Hants

PRACTICAL WIRELESS

903
FOUR-SIDED BLANK CHASSIS

RMade in our own works from Commercial Qualits haif-hard
Aluminium of 16 s.w.£. thickness tapprox. 1 167) Lhese chassis
will carry components of consideirable weight and normally
require no corner strengiheniLe.

TTIOR SANDS OF N1Z TO CIHHOOSE FROM!
We can now supply on the SAME DAY as vour order 1s
received the exact size to the nearest hali-inch and in depths
of 17 47 1" 11 147,17 .27, 2(", 21", 2! and 3 . that you reguire

147,13 .2
—ATNO EXTRA CHARG Maxinium lergth 18 .
To arrive at the cost of any chass1s. vou need only add twive
the depth to the lenath and the width, multiply the two and
refer to the table helow.

Sq. ins. Price Post  Sq. s, Price Post  8q. s, 'rice Post
18 3/- 13 176 8- 18 335 13- 19
48 4/- 208 9i- " 364 14/- »
80 5/- 240 10 - " 400 15'- .
112 6/- 292 11/- " 432 16/ "
144 7= . 304 12'- Ve R3] 17~ o
Full particular = on request .
PANELS,—Cutioany ~ize uptodf it w4 5 or~quare joot.

Sl 18 eqoine.

sof | oz
H. L, SMITH & CO. LTD. (Meta
287-289, EDGWARE RGAD. LONDON. \.2,

Iworik Dept.)
PAD 5891

WIRING
ACCESSORIES

Return of Post Service. Lowest possible
prices consistent with high quality. Money
back guarantee.

198D *EACH nns

“ PERMATIP”

ALFRED PADGETT

40, MEADOW LANE, LEEDS, ||
| Tel. : CLECKHEATON 99

ave band. com-
etars, good con-
. Model N. 17 6

TN 1154. Model M, fou
plete with all valves and
dition, £1.5.0, carriage 12
T 12 arriage.

Ve Cable Flat Pain Tain with 1, 3 Core AND [ RADIO  PANELS—Full  of
1041 22.9.2 €. 1.9 £.10. 5 “PERMABIT * Post free, N condemers. 5 per o,
5.02) £3. 5.7 £3.17.11 £4.16. 5 CANDY N -

eng BRAND NEW RECEIVERS,—Type 3845.
3.033 £4. 9.8 £.2. 2.11 £6.11. 4 INSTRUMENTS |The cleaned-up 1355, Met.al!\htecondem:
.02 £5.12. 6§ £7. 0.7 £8.4.7 FOR | and Potted Transtormers, etc., less valies,

GREATER 1 68, carriage 8/-,

TRS CABLE SOLDERING Nl‘:‘\' MAINS TRANSFOR VIERS.—Ex
1.044 £2.10. ¢ £3. 1.10 £3.10. 3 e‘l;lrlpm.e"t'-li?o \;0]&500}";]1?<, :3“ o
3.02 L .19. volts. 5 volts 2 amps., H.3 volts amps,,
et oy glé 21 2 o lg g EFFICIENCY | 6:3 volts, 2.5 amps.. 10 -. carr. 5 -,

702 £5.10. 5 £6.16.11  £7.18.10 . | SWAY JONES PLUG AND SOCKET,
e . e o The soldering bit which maintains -5 Pos 3

;}:fiffsifcz's]% Y%&m:“}lo;’;g“ ;ggg‘ggg SUB-| | its face indefinitely without atten. BRAND NEW EF50 VALVES.—Fouron a

STl boy clettls lensth—no cutting charse, tion. 25 models available for mains | strip wx_u;] \'alveho‘ld_o” and locking rings.

Carriage paid on all orders over i2. Full or low voltage supply. Bitsizes 3/32 },g;} 2Yieh Red Sylvuntan Valves 12 6.

range of accessories available. Send for

complete lists,

F. HUNT & CO.
STEPCOTE HILL, EXETER

to 3/8 inch. Full details in booklet )
S,P.10 from sole manufacturers ;

LIGHT .SOLDERING
DEVELOPMENTS LTD.,

Vo M
E m a.
1- postl
BRAND NEW POT METERS.—250 K,.
1inch ~pindle lengtli, 8s. ea: h, post od.

AL RECTIFILRSN.—250volts,
SPost 1l 4. 190 volts at 40m a,

Phone : Exeter 56687 106, GEORGE STREET, CROYDON, 250 OHMS WIRE WOULND roT,, 3 -,
SURREY. Tel..CROydon 8589, post 9d.

" NEW RADIO VALVES.—Ex. equipment.

) special offer for one month only. All at 1 -

35 H | each. post 9d. VRE5. VR115. DLS10, VR137,

HES cAp BHIDGE - rrest | VR66. 954, QP220, VS110, 125HT (motal), 19507
0 p.&p.1/6 U tmetal).

hecks all types of resistors and f NEW FUSE HOLDERS.—With clip o

Checks cmdens:& PEIBS Tran§|stor T.ransformers for || cover, for two fuses, 1 3. post ad, 0 O

Easy to Build Up Easy to Use Quality Equipment NEW  RED  SPOT  TRAN 188,

With two circuits, not rejects. They all

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. E)
Raleigh Mews, Raleigh Street, Nottingham

H. W. FORREST (Transtormers) | (.

349, Has!ucks Green Road, Shirley,
Solihull, Warwicks. Tel.: SHirley 2483,

work well. 7 6 each, post 2d.
DIODES, 104, each, post 3d.

8 VIFD. 450 working small Lube type, ex.
equip., 1 - each, post 9d.

~

COVENTRY RADIO

Component Specialists since [925

We have now trebled the size of our

premises in order to supply a larger

range of Components, Amplifiers and
Hi-Fi Equipment.

Send your enquiries to .

Dunstable Road, Luton, Beds.

189-191

New Telephone No.: LUTON 7388-9

T e P P e P P P

AT LAST, A REALLY PORTABLE

POCKET LOUDSPEAKER SET

The famous Teletron ** Companion ' is a receiver of unique design
. P

and extreme portability. Contained in a neat plastic case, measuring
4} x 3 x 1} inches approximately, it gives loudspeaker reception
on long and medium wavebands, and requires no aeriai or earch,
Using three transistors, the total power supply is obtained from
three tiny I} volt penlight cells.

Complete Kit of Parts, 89/6, postage 1/6 extra. Or send four Id.
stamps Jor lllustrated Folder and Circuit Diagram.

This offer applies only to Great Britain and Northern lreland.

CENTRAL RADIO SALES

CENTRAL CHAMBERS, Il SMALL ST.
BRISTOL, |

N P i
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at its best — with

HOMELA

February, 1958

The NEW frequency modulation tuner

@® The new HOMELAB Frequency Modulation Tuner
conforms exactly to the famous Mullard design.

@ A volume contro! is incorporated and also switching
for gramophone, AM tuner and tape deck in addition
to FM.

@ The tuner is fitted with a pleasing bronze- finished
escutcheon and a lead fly-wheel is coupled to the tuning
knob to ensure smooth and accurate tuning in conjunction
with a magic-eye tuning indicator.

@ The unit can be supplied with or without power
supply.

PRICE PLUS 5/-
POSTAGE & PACKING

(INCLUSIVE OF POWER SUPPLY)

Please send stamped addressed

envelope for full details.  NNoynpelal Instruments Lid

615-617, High Road, Leyton, E.I0.

Telephone: LEYtonstone 6851

MANUFACTURERS OF INSTRUMENTS FOR THE RADIO AND ALLIED INDUSTRIES

VALVES_Gunnieel reapiNeTs &

EB4l 78V 4- 16 6/ b2
ECC33 8/ VR65 3/6/6BE6  T'-|6UT 5= HI FI
EF% A/6|VRGA Bi66BHE  5.7D8 7 6 =
P v geg gum A EQUIPMENT
EF: -16C5 - -
Bl pvs sl T b | CoiTret o your

: > 4 N
B2 PN Lmh w8 1O o,
P61 - = Bifl oo . ion.
PlcsalliwrT  5-6J6  Se1ari 86| EpeCIcation
PY3l 9/0/0Z4  5-6KICG 4812K7 8- N T
PY8l 1Q/-|Z152 8/6,6KTM so102 6 R i
SP4l /-1D5  8/6'6SAT 8- 78
SPGI  6/-3D6  4/6 6SNTGT Bowt 716
TTIL 364Dl A% 86 50C5 86
U22 8-6AKG6 768U5 7678 7.6

Postage 8d. per valve, orders over £1 pos|
free. (Also all components) TV Tubes
Perfect Condition (callers ondy ) MW22 16,
MW22 18, £4.0.0 each. Also all Transistor
(& mmmnonh

LEKIT SUPPLY

104 High Street, Beckenham,  Kent,
Phone : BEC 3720

TRANSISTORS &2

&

“Bureau”’

FULL TECHNICAL ADVICE SERVICE £16.16.0
ALL PRICES ARE POST PAID This ever popular walnut burcau cabinet
Transistors. Red Spot. 7/6. Red/Yellow is veneered with the finest selected
Spot (R.F.), 21/-. Green/Yellow (Audio), Walnut and beautifully polished in a
10/- Crystal ‘Diodes. 1/3. gu;dlum ah:nide. D[eskzned to gccﬁmmo{i
7-Transistor Portable Circuit, 1/6. ate any type of Automatic Recor
. Ch . T K, B SSis,

O Radio (L/MW) Circuic, 11d. | | Shanser Tape Deck, Al O

ELECTROLYTICS—GUARANTEED compartments.
We can also supply and fit this or anyv

16 mfd 450 v. 150 mA. 13in. x lin. 24 each. | | ypinet with the latest Hi-Fi amplifiers,

8-8 mfd 450 v. 100 mA, 1in. x lin., 219 each. | | tuners, transcription units. record

8-16 mfd. 450 v. 100 mA. I.xn x lin. 2/9 each. changers, speakers, etc e

50 mfd 50 v. 100 mA, 1Zin. x lin., 1/6 each. Send for combrehensive illustrated cata-

Condensers : .0! mfd. 1,000 v., 6d. .1 mfd. logue of cabinets, autochangers. speakers,
: etc., all available on easy H.P. terms.

350 v., 8d.

Resistors : All Values, 109/ | watt. éd. each.

TERMS : C.W.O. or C.O.D. (over £2). ILzoE(!V“’SS) Eﬁ..DL',?efgmgﬁ;ﬁ.Yn
FULL COMPONENT LIST &d. London N13 Tel : BOWes Park 11556

OAKFIELD RADIO
14 OAKFIELD RD.. STOCKPORT

wwWw americanradiohistorv com

—— PULLIN

::,,;:Q -, HIGH RESISTANCE
g — TEST METER

A.C.ID.C.
= 10,000 -ohms/volt
'\_‘_'_ 21 RANGES
{00 microcamps o
A 1000 v.
Complete in die-cast
Sj@ case with test leads,
chps & prods.
LLY
GUARANTEED

CASH PRICE or Deposit £2-10-0 & nine
£]2 7 further monthly payments
~8=0 of £1-4-5.

1llustrated brochure free on request

FRITH RADIOCRAFT LTD

69-71 CHURCH GATE  LEICESTER
& 23 HIGH ST NEWPORT PAGNELL Bucks

» HIGH STABILITY RES!STORa

Anv value 100 ohms to 1 I\ley,nhm includ-
ing non-standard values ;: 1W.. 2 3.
Westinghouse Meter Rectitiv TimA. 14-
Shunts for anv meter with ranges tv your
specification. Reasunable prices.
PRECISION CONDENSEFRS.—1 p#F 2%,
0.0t 2",, 100 pF 1., § 6 per s 8 m) ohms
1, 10K 19, 1 M 1v.. 5 9 per set.

ECISTON WIREWOUND RESINSTORS
—Eurel\a wound-on strip ;1 to 1.00y ohums,
0.5 %, 8-; 0.27,, 4 0.0Ichm. 43: 1.00t K to
0.2%, 49 ; 500K to2 K,

y .27, 6 -

SUUNY l‘()l( L m.A 100 OHMOMETER,
—Ranges 10, 100. LOO mA.. 1 accuracy, 8/6G.
SHUNT FOR 500 7.\ 500 OHM METER.
—Ranges 5. 50. ")00 ma.. Iv, accuracy, 86.
Postage extra. $.A.E. with enquiries. pieass:

PLANET INSTRUMENT CO.

25, Dominion Avenua, Leeds 7

- A .
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
2/- each
1937 Crystal Receiver PW71*
The * Junior” Crystal
Set PW94+
2/6 each
Dual - Wave  ** Crystal
Diode ™ ... PW9ss

STRAIGHT SETS

Battery Operated
One-valve : 2/6 each

The * Pyramid” One-

valver (HF P¢n) ... Pwo3s
The Modern One-

valver Pwo6*
Two-valve : 2/6 each
The Signet Two (D &

LF) ... .. Pw7e6*
3/6 each
Modern Two-valver (two

band receiver) .. PWOge

Three-valve : 2/6 each
Summit Three (HF Pen,.
Pen) . PW37*

The ** Rapide ” Stmlght
3 (D, 2 LF (RC &

Trans)) PwWg2*
F. J. Camm’s ** Sprlle

Three (HF, Pen, D,

Tety ... ... Pwgrs
3/6 each
The All-dry Three PW97*
Four-valve : 2/6 each
Fury Four Super (SG,

SG, D, Pen) . . PW34C*

Mains Operated

Two-valve : 2/6 each
Selectone A.C. Radio-

gram Two (D, Pow) ... PW19*
Three-valve : 4/- each
A.C. Band-Pass 3 PW99*
Four-valve : 2/6 each
A.C. Fury Four (SG SG,

D, Pen) PW20*
A.C. H.Lll-Mark (HF

Pen, D, Push Pull) PW34s»

SUPERHETS
Banen Sets : 2/6 each
Camm’s  2-valve

Superhel ... PW352*
Mains Operated : 4/- each
* Coronet ” A.C.4 PW100*

AC/DC * Coronet ” Four PWI01*

No. of
Blueprint

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each

Simple §.W. One-valver PW8s*
Two-valve : 2/6 each
Midget Short-wave Two

(D, Pen) ... PW3gA»
Three-valve : 2/6 each
Experimenter’s Short~

wave Three (SG, D,

Pow) ... PW2 0A*
The Prefect 3 (D 2 L}‘

(RC and Trans)) PwWa3s
The Band-spread S.W.

Three (HF, Pen, D,

(Pen), Pen) .. ... Pwes*

PORTABLES

2/-
The ** Mini-Four” All-

dry (4-valve superhet) O

MISCELLANEOUS

2/6 each
S.W. Converter-Adapter

(1 valve) . PW4BA*
The P.W., 3- speed Aulo—

gram . (2 sheets), 8/-*

The P.W. Monophonic
Electronic Organ (2 sheets), 8/-

TELEVISION

The *“ Argus >’ (6in. C.R. Tube), 3/-¢
The ‘* Super-Visor ** (3 sheets), 8/-*
The ** Simplex *’ 3/6*
‘The P.T. Band III Converter 1/6*

All the following blueprints, as well as
the PRACTICAL WIHELESS numbers
below 94 are pre-war designs, kep: in
circulution for those amuteurs who 1wish
ta utilise oid components which theu
may have in their spures bor. The
muiority of the components for these
receivers are no  longer stocked Ly
retuilers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve : 2/6
B.B.C. Special
valver

One-
... AW387°

Mains Operated

Two-valve : 2/6 each
Consoelectric Two (D,

Pen), A.C. AW403

SPECIAL NOTE

THESh blueprints are drawn full

size. The issues containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able. free with the blueprint.

The index letters which precede the
Blueprint Number indicate the perfod-
ical in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS. A.W. to dmateur Wireless,
W.M. to Wireless Maguzine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept., George Newnes, Ltd.. Tower
House, Southampton Street, Strand,
w.C.2.

No of
Blueprine

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 each

S.W.  One-valver for
American

AW429e

Two-valve : 2/6 each

Ultra-short Banery Two

(SG. det Pen) . . WM402#

Four-valve : 3/6 each
A.W._ Short Wave World-

beater (+HF Pen, D, RC,
Trans)

Standard Four-valver
Short-waver (SG, D,
Lk, P) ... WM383»

AW436*

Mains Operated
Four-valve : 3/6

Standard Four-valve A.C.
Short-waver (SG, D,
RC, Trans) . WM391»

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Waus) (3/6) WM387*

A.C.
. WM392*

De Luxe Concert A.C.
Electrogram (2/6) . WM403*

Listene:’s  S-walt
Aniplitier (3/6)

]
l QUERY COUPON |
This coupon s available until Feb. 6th. l
l 1958, and must accompany all Queries I
l sen in accord with the notuce on
]

our " Open to Discussion ' pag
PRACT\CAL WIRELESS, FEB I958 l

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House,
and printed in England by W. SPEAIGHT & SONS, Exmoor Street, London, W.10.

CENTRAL NEWS AGENCY., LTD.
Registered at the General Post Ofhce for the Canadian Magazibe Post.

GORDON & GOTCH (A/sia), LTD.
ovne year : Inland 19s..

South Africa :
Abroad 17s. 6d. (Canada 16s.).

www.americanradiohistorv.com

Southampton Street. Strand, London, W.C.3,
Sole Agents for Australia and New Zealand ;

Subseription rate including postage, for
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AT LAST !

CURYPOUK a beautifully designed ~itive double lrlmlh- radio,

precision POCKET RADIO, No radio gssscl;x:llqg: %fxbl?(mgvy sﬁr’t::é

;\;n‘ wledge = necded ' —EVERY = SINGLE without apy radio know-
ART TESTED BEFORE DESPATCH | | jegge whatever in 45 minutes.

oar <imple, pictorial plans tahe you =te¢p- | Handsome black-crackie steel case with

by-wiep.
tivity due to painstaking design.
medium waves 200 to 550 Metres.
biin. x 3in. x 2in.
case with panel,

really personal-phone. pocket-radio WITH
RO AERIAL.
t

DETACHARBLE
contained a

Aves, ele.,

Postage. etc., 2/-.
(Parts sold separatel
etc.. 16.)
\l) TODAY

This set has a remarkable sensi-

in Strong, Transparent
cover and ivorine dial.

n fact, everything down (o
the tast_nut and bolt—OXNLY 37/, with

C.0.D,
Priced Parts l.ist,
Demand ix (-vrl.nn to be heavy

PRACTICAL WIRELESS

§ pia el £
47,6 Build this exceptionally =en-

specially made black and gold dial with
stations printed. Size of radio only 6}in. x
5in. x 3in. Covers all Medium and lL.ong
waves—uses only one all-dry battery. H.T
consumption only ! to 1.5 mA. Uses pemonal
phone. ldeal for Bedroom. Garden, ilolid:
eto, uns=oli “d testimoninls,
Mi. Norton of Oxted writes : Yesierday
| evening on the Medium waveband, | counled
.32 separalte =Ia(wns

Covers all
Size only

h |

Sell-

? Total buikd-
g cost—everyvthing down to fast nuat
and bolt—47 6 (Postage. etc., 2-)—with
It set of elear, easy-to-follow plans,

16 extra.

arts \nld separafely. I’riced Parts Lists,
ete.. i

February, 1958

LE TO MAKE—CHEAP TO BUILD

BUILD
THIS

POCKET
RADIO

FOR ONLY

il

In respunse Lo many requests
we now present the DOURBLL TRIODE
KET.,

Total bullding cost including

choice of beautiful walnut ]u],ﬁ
veneered cabinet or ivory or

brown bakelite. This is the

lowest pos e price con-

sistent with hish quality. NO  riatio
hnowledge whatever needed . . . can be
built by anyone in 2-3 hours, using our very
simple easy-to-follow dlagrams, The terrific
new circuit of the ** OCEAN-HOPPER
covers all medium and long waves with
optional negative feedback, has razor-edge
selectivity, and exceptionally good tone.
Pricealso includes ready drilled and punched
chassis, set of simple ecasy-to-follow plans
—in fact, everyvthing ! All parts sparkling
brand new—no junk! Kvery single part
testedt hefore despatehing,  Uses stan-
dard octal-base valves : 6K7G high-fre-
quency pnentode feeding into 6J5G anode-
bend detector triode, coupled to 6V6G
powerful output beam-power tetrode, fed
by robust rectifier. For A.C. Mains, 200-
250 Volts (low running costs—approxi-
mately 18 Watts ! Size 12in. X 6in. x
5in. Build this long range powerful
midget NOW,  All parts and set of
plans, £5.7.6. (Post and packlng 3/6.) Parts
sold sepa r'xt,cly Pr 1ced I’dxts Lxst 1/6.

Build This TRANS'STOR POCKET SET For Only 49,6'

FEW ONLY
AT 92/6!

DMEW
cartons !
the
plaver
to i
inc

ther's  sealed
limited quantity of
famous  3-speed record
units. exceptionally easy
with lightweight pick-up.
rporating © Acos ' crystal
tarnover head and sepdrate
sapphire =tvli for Standard
and Longz-Playing.  With full
instructions and fixing plans.

Unheatable price 92 6. !I\N
35 Post, Iacking etc. C.C
2 X ’USH YyoU ll

\l)\\

stocked,

> C

Orders recerve prompt attention.
Supnptiers to Schools, Universities, Government and Research bsta!ble.sshment(.sl (K
o 6 p.m. p.m.

DONE II

SAIN !

design depdrtmenl in

response to a Rreat

X equeetﬂ havo
SKY

RADIO which zives
superb rerformanc
It 15 highty zen=zitive,

Size only 4iin. x 3int
the

weighi

receiver covering alt
medium waves, working entlrelv off a tiny  pen-light ONLY £8_ l 2 6
battery, which costs td.—fits 1nside the cme——-and 1asLs ma.ny i
maonths. Uses personal phone and has push- -button LUMING
On ()ﬂ S ¢ Every part t e~wd before dea ateh | NEW NoT
) SROTEATEROL, | Seh In  maker's
qulnllln. ot ing (ransis ( |~. sealed carton Latest UAB
dow n 1o the last m i.\l Y 49 6 wilh e. | ) \1un-||'<;h - o ee’d lecox'd-
etc.. 2 L0.D.. 16 extra. <old semudl,el layer comn]et.ep with leh_
list. ete., 16.) As Lh(’ building (OSL is abs }\ Bl gdéllty R novel
(it might increase la ) AND WL Ill-l \ I-.It\ HEAVY Type HGP 81—l. Capaclt.y o(
RUSITYOUR UI!I)I-IIK TO-1AY ! 10 R?TCOI‘GS, pltays Jd21n 10in.
and in. intermixe in  any
BULLD ROR Oll‘del 78. 45, 33t and 16 v,
3 p.m
T_HIS TRANSISTOR SET ONLY For A.C. mains 100 to 230 volts=.
Lt LY SCCEEON Exclusive [ masdisk
§ 3 3 selector gives ckest  a
stage transistor se v iin. \ Jhn X dim. quietest ghange “:V"' “-,-':h
all medium- wd\es and works entirely off tiny  pen- full instr fixing
light " battery which costs 6. and fitx inside case. Al parts plans, Limited ty at
tested hefore despatch. Can be butlt [ post and £8-12-6, plus 46 Post
packing, including Case, Tra ) vl PLANS Wi Y
FOR ABSOLU NNERS, nuts, bolLs etA', (C.0.D. A
1/6 extra.) Parts sold separately, priced parts list, etc., 1/8. ' modernise your ,Adjoulam dnd
VERY SIMPLE TO BUILD, increas: its value

ONCORD ELECTRONIC

STREET . BRIGHTON .

69. PRESTON

Cheques accepted. Cash on delivery 1/6 extra, -

CALLERS WELCOME. Shop Hours: 9 am

WwWWwWw.americanradiohistorv.com

Dept.
PWR

Please print name and address in block letters

omplete range of components and vilves

Thursduy). Regret no C.0.D. ubroad.


www.americanradiohistory.com

