_'D A HI-FI AM. RECEIVER °
1 @@A@M@Z@\ﬂq 13
- IRV\IRVESIRESTS

1 Dl il s \ S
. ; — = ‘\"\Q:\\ i \x\\‘-
A BEGINNER'S ‘-ﬂ—" NN . :
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‘MICROMITEFE’

DRY ELECTROLYTIC CONDENSERS

These small but high quality electrolytics have proved so popular that the
range has been greatly extended. The use of high-gain etched foil
electrodes keeps size and weight down, making the condensers suitable for
suspension wiring. Conservatively rated; long shelf life ensured; green
plastic insulating sleeving prevents short-circuits.

T T
Capacity :;E: | Surge Dumns.rm Insr.r B Type I PLrIisc(e
in uF. Volts Malcs Length | Diam. blot { Each
|

50 12 15 [ 3 CE87B | 2/9
25 S0 60 | Ij = CE88DE 3/-

| 350 400 | 1% & CEB6L 2/6

8 350 400 |42 42 CE99LE 3/3

16 350 400 2, 3 CE9ILE 4/
32 350 400 2 [ CE93LE 6/-
4 450 550 [N £ CE99PE 3/3

8 450 550 (R o CE90PE 3/6
16 450 550 [t (S CE92PE 5/-
32 450 550 214 e CE94PE 76

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION : NORTH ACTON * LONDON - W.3 * Telephone : ACOrn (06l

The makers of the world famous H.F.!1012 announce
a speaker that will achieve
even greater success

_ J/é/t/bn}m H.F.1016

@  Yr 10" Dic Cast Chassis % 16,000 gauss magnet
% 10 watts handling capacity
¥ Patented Stentorian Cambric Cone

¥ Universal Impedance Speech Coil
P P
(instantaneous matching at 3, 7-5 and 15 ohms.)

% 30-15,000 c.p.s. frequency response
% 35 c.p.s. bass resonance

Incorporates a very powerful magnet assembly and is
noteworthy for its brilliant transient response when mounted
in a bass reflex cabinet. May also be used with Stentorian
T.10 Tweeter Unit as an outstanding two-speaker system at
remarkably . .

emarkably low cost £8 (inc. P.T.)

Hear it at all leading Hi Fi dealers; write our London office
(109 Kingsway, W.C.2) for name of nearest stockist, and leafl-ts
on all W.B. products. The complete range is demonstrated at this
address every Saturday, 9 a.an. ro 12 noon.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS

wWwWWw.americanradiohistorv.com
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pnounce NEVJF ﬂ%l.:uralgr%ww AY

NEW — completely up-to-date methods of giving instruction
in a wide range of technical subjects specially designed and
arranged for self-study at home under the skilted guidance of
our teaching staff.

.. -fn'u‘s“mﬁﬁii‘é'\iﬁﬂf' ;

MAR
\Hfﬂf:’:?yb COLUMBIA

NEW — experimental outfits and lesson manuals are despatched
on enrolment and remain the student's property. A tutor is
allotted to each student for personal and individual tuition
throughout the course.

Instruction !
Radio and television courses, with which specially prepared- ':‘:sr"z”als
components are supplied, teach the basic electronic circuits
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages.
to the complete design and servicing of modern Radio and T/V

equipments. g E g
S ke b
If youare studying for an examination, wanting a new hobby s %_% ?é %_& .
or interest, commencing a career in industry or running n\("'ﬂg g &
your own full-time aor part-time business, these practical - T f
courses are ideal and may be yours for moderate cost. Send ¥ T o 7
off the coupon to-day for a free Brochure giving full details. NJ
There is no obligation whatsoever.

~

3-stage _@,
T.R.E. £ / o
circuits. L/ . ‘
. . ® .
Courses with Equipment o, o

RADIO - SHORT WAVE RADIO
TELEVISION - MECHANICS
CHEMISTRY - PHOTOGRAPHY
ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - ‘HI-FV

b FTT
Television Q
equioment. | 4 '

7 'y

(o) TS

- Ut

e LSy

~ [ I
5 val
DRAUG"TSMANS.IHP : ART ate. Students 2-stage rag«o l-wa‘ae;:ud
Tesc Panel. equipment superhet circu <.
£.M.l. Factories r-——-——-—_—_————-—__-———-—’
at Hayes Filf in for FREE BROCHURE
England. E.M.}. INSTITUTES, Dept. 32 X, London, W.4. f
Name .. Age . L]
(if under 21, i
-
Address ..

without equipment

(We shall not worry you with personal visits) J[UNE,’SS

|
1
]
I
PLEASE |
]
I
)
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R.S.C. BATTERY CHARGING EQUIPMENT Al

BATTERY CHARGER KPS

ASSEMBLED CHARGERS

6 v. 1 amp 19'9 Consisting of Maimns Trans- }
6v.or12v. | amp.. 9\ former, F W. Bildge. Metal o 2o !
6v.2amps. . .. Rectifier. well veniilaied <iec) v N or A
6v.orl2v. 2amps. case.  Fuses, Fuse - holoe 2amps. “

6v.orl2v. 4amps

Above ready for us carr.

manh and ourpul leads
VIFIERS

36

- 9 Gromraets, pane ls and oire Ul"
with Carr. 29 extra.

Gv or 12 v. 1 amp..
v. 2 amps.

Fitted Ammeter
and s¢ lcv T oy
plug tor 8 v, or
12 v, louvred

for A.C. Mains 200-150 v., 50 c/cs.
Guaranteed |12 months.

Assembled 6 v.

or 12 v. 4 amps.
Fitted Ammeter and
variable « harge 1aLe
<elector. Also selee-
wor plug tor 6 v, or
124v. (harging. T.ou-
vred <teel ree with

]
o ogb . . 25 9 metal raze, fin- !
¥. “" : 6 v.or 12 v. 2 amp: ' 316 ished artractive ;im]‘fgd h‘],“:eh mmer
812 v. Types LW gy ori2v. 4amps 539 hammer  hlue iklle 17008 -
519 Pa. 111 Ready lor use. and veady for
612 v, o I ca 0 e w nains and
1A, H.V 9 . . With muin-~ us 1Lth mains
Gy @ l"\|‘|0< W BAFTCERD CTOOCXlER (30D a |lx‘d o !dp ut ‘ wutput leads, —Care.
G612 v. A 30 mA. .Sé (‘on. :Um! of F Bridre jeads. Donbie | 16 Credit 'l‘ermﬂi
612 v. a. 50 m A 9‘ 612 v, 7 Mains Pused ‘ Deposit 30 - and
12 v . . - g monthly payments,
G12v 10 a. 259 250 v. 8V mA. 9 l‘lan\ 0 15 v. 6 4. vutput and Only 49/9 | 1 3
B12 v, 15 & 353 D01, 20 mA. 119 Ammeter. 499, Fost 38 Carr, 39, L ©
R SC MA'NS TRANSFORMERS [N 3 IVINATOR TR ANSFORMERN
wnd o (1.‘\_‘ Fik, )) ¢ Primaries 200-250 v, 50 ¢ 8.
! 120v. W0 mA,B-0-Hv. 1a
W T & b v o
snterleaved and Jmpreanated.  Prim- | '-\"-0_\ . SMOOTII CHORES | oF %
Avies 200-230-250 1. 50 ve <. Sercened. | 230104 20 H 0 ohns . - 199 | ”" 15 ma, -4 v K
2 . .
TOP SIUIRO0G DE I) I)IUH’ THROUGH 150 mA. 10 H 100 ohms . 119 | A design of a 3-valve lLong and hS Pdmm
250-0-250 v. 70 mA 6 ‘ 16 9 150 mA. 6-10 H 150 ohms Trop. 69 | wave 230-250 v. A.C. Muins vev 1\'91 with
350-0-35 189 A.12H 100 ohms . o 99 , selentam rectifier. It
25 . 239 .5 H 10 ohms .., 311 high gain H F. stage and low d
3 2 4G ‘ég g . anode bend deto‘(/[m Power pentode t}x‘\ég-
R v da. 23 . ano . N pur is used alve tine-up 8 =
350-0-350 v 10 mA, n..}\ 4\' ’ld C l‘_ “\:ll.\l_!(-i-.lt .,‘IIH\\NI OKME. !{N . BV6G. Selectivity and quality ave well
0-4-3 v, Ha, . 289 v l‘,‘)”‘vh i‘ﬁ“;'”\‘f’u 50_: s ’}‘ ’;’“"“i"s © | uptostandard.and simplicity ol construet
b sl ) . . . . )y o
9 015 v. 54,199 ; 5y 64,23 0. tion is & special feature. Point-to-peint

Mid"el |vp~ 2! in.
L1090 AL K3y

300)-0- %

ot Mundld 510 Am
B 50 v. 10 mA, \
S 150 mA, 63 v

}I(‘l'

Wilani-on Ampllﬂer eLe.

FILAVMEN

NT TRANSFORME I(N

All with 200-250 v. 50 ¢ . primariex 8.3 v.
1.5a. 50 :63v 2878 0-4-6.3v.1 H
12v.ia, 711 :63v.4a R11 .63v.6a
7812\, %u, 0T 2%V 1.53.17‘:(54,
JUNC FORS

III)\IIK \\\I ¢
W R.F. Jp«*l:(-i AF. 786

VOLUME CONTROLS with lons (iin.
diam.) spindle all values less switeh,
"9 with switch, 89 with DI
:h. &

S.P.
6

1.T. OR AN
1 HARGER Input 200 250 v.
utput 120 v. 40 mA. Fully smoothed and
rectified supply to charge 2v.accumulator,
Price with louvred metal case and cirewtt,
28 6, or ready for use, £'9 extra.

SMOOTIHING CHOKES

250 mA. 5 H 100 ohms= 129
150 mA. 7-10 H 250 ohm 119
100 mA, 100 H 200 ohms 89
80 mA. 10 H 350 ohms . .. 59
80 mA. 10 H 400 ohms ... 5 .. 411
OUTPUT TRANSFORMIRS
Midget Battery Pentode 66.1 Tor
ert, 5 . .. 39
.5,0000 tosu 39 .
Small Pentode 78,0000 to 30 39 )
Standard Pentode 5.0000 1o 32 49
sStandard Pentode, 78,0004 fo 3¢ 49 ‘[
10.000Q to3a 49
Pu~h-Pull 10-12 watts 6V6 1030 ur .
15Q 159
Plhl’l Pl 10-12 watts 1o mati-h 6V6 i
1o 438 or 160 . 169 '
Push-Pull 184 10 3 or 150 16 9
Push Pull 15-18 watt, 6.6, Ix T6s .. 229 |
Push-Puail 20 watts wulonullv !
wound 6146, K'T66, eLe.. to 301 150 479 |
|

MAINS FRANSFORMIR

‘\/{»mulm 3()0 250

4 A,
cr 3 v 0 V209
A23-0 a. b 2 a.

Drop hroush type, 18 9 Pchruge on ethel
type 20,

R.S.C.BATTERY TO MAlNS CONVERSlON UNITS

'Pype BMIL. An ull-dry
hattery eliminator.
Size 54 x 4} x 2in.
APPIOX. Completely
replaces hatber ies \un-
plying 1.4 v. and 90 v
where A.C. mains 20()-
50 s ix avall-

partahble
reaniring
AN, 90 ~. is
includes  latest  low
constunpLion Lypes,
Cempiete kit with diagrams,
ready to use, 469,

receivers

39/8,

ur

Tyve BM2, Size 8 3 51 x

5 1 8

2tin.  Supplies 130 v, 6RTG 12A6 ; 9

) v. and 60 v.. 40 mA, 6STIGT 6/ 5D2 a EZ90 6

and2v.0.4a. 101amp. 6SLGT g 3574GT 8 EL84 10

fully \monmed Theve- 8SNTGT 8 MH4 3. FW4/300 9

ATE ECC8 9 SPEL 2

2 v. accumnlators, SPECIAL OFFERS @ (roly ties,

When  connected Lo 32-32-32 mid. 250 v. Dubilier <mnatl

ZA‘()&?, '“*"“‘ - 5‘"’1"-‘ c&gc 42 !!)dedzl‘»o mid. 4’\0 v..3.9. Small

= 5 m gung, 4.9 ea. Wesv,ingv

\l II‘\IlI ¥ Ilbl(‘ \ house Rectifiers 260 v. 250 mA, 79

V ERS normally n' ng 2 v {u,( ul'mln‘i:wlur GOy L 15 ohm. iin.
& sng wee

Complete kit of parts with diagrams and B Seh T STReH e I ik

instructions, 499, ur ready for use, 59 6.

MINEATURE MOTORS, 24 28 v. D.C. or

A.C. made hy Hoover 1.t Cunada. Size

only 24 x Liin, Spindle jan. tong, din.

diam. Brand 3 .99 B
1Low re-

50 WA

kS, For nornul 2(10—2,’10 v. AC
Complete with hand mike’ with
;alves. Ready
Only 9

A \l-

mains.
good length of lead and alt

for use In wood Lransit cases.
Gins.. carr. 15-
TANNDY R RAN g8 W \l"l'
SPEAKERS, F-)l use with above, 27/6 va.

Ready (orusein
walbint venreered
cabinet.

shn. 223 ohms, 29 11,
#1in. 2-3 ohms, 3589.
Very hmited number

EN-GOVT. METAL BLOCK (PAPER) |
CONDE, \\l |

4 mnfd. 2/81 4 mtd. 1.000 v.. 4'9
8 m ld 5()0 v 4'9 . 10 mid. 500 v., 3:9;

wiring diagrams,

mstructions and parts
list=. 1 9.

Maximum bwlding _rons-

£4 19 6. Including attractive Brown

or Cream Bakelite or Walnot veneered

wood cahinet 12 x 6§ x 54in.

EX-GOVT. DOUBLE WOUNT)

1 * PDOWN

100-230-220-240 v. to

- REVERSE. H0-100 watts,

plus 29 post 10-0- 100-200-220-240 v,

9-0-110-122-136-148 v. or REVERSE.

watrs 35 9. plus 76 carr. Both 50

LXN-GOVT, MAINS T OH

}'1 mmrv 0- 11(»124 200-210-220-230-240-250 v.
275 . 100 mA. 6.3 v.

b l'ullome

TR ANSFORMERS,
5-0-75-115-135 v.
Only 12 8,
T
200
p.5.

. a.

lll()mA 17bv i54.5v. 28, 119
Ja. 3.9 9. Postage 29 0on any t:vpe
EX léli\"l'.('.\h‘l-]\'. Size 14-10-8%1n. high.
Well ventilated, black (rackle finished,
yndritied cover. IDEAL FOR BATTERY
CHARUGER OR INSTRUMENT CASE,
OR COVER COULD BE USED FOR
AMPLIFIER. Only 99, plus 29 postage.
Slze 8) x 13§ ¥ 63 1ns. with undrilled
well ventilated cover, finished in stoved
zrey enamel. Suttable for charger or
rustrument caxe. 7.9, plus 29 post.

EX-GOVT, ¥ \I VES ONEW)

1R5 19 615 59 ECCYl 4
174 6J6 3. F80 5
156 6VEG 7 EB91 a8
3354 X4 [ EF0) 8
5Y 3G 8 6X5GT 8.9 EL32 3

J
™
=
[»]
~20 DD DWW a2 "
wwwwwomwwwww
]
WOPPODOOOLOO
=
-
o
=
DO DHDDDPRODD

(ICS cenrrent prodaction)

Iulmhu l\nlw Can Types
BuF 150 v .. 19 16 mid. 450 v. 1711
g 218 29
16uF 35 23 ih
“’”E 50 v. 29 %%
16eE 00 v. 39 ) 5

2ok o v 3e Gyt cly
BBV 1% saeer a0V 311
s50mid, 25 v. | 1§ . AE16vE 40 V. 411
SO4F 36 v 19 8232¢F 450 v. 4.9
1) mitd. 12 v. 19 32-320F 450 v. 5°9
100 mid, 25 v. 2:3  100-100 mfd.350v 5-9
1.500 mid. 6 v. 18  100-200 mfd

3.000 mid. 5 v. 39 2756 v. .69
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

]Iwn Pidedity iush-Cull Ampliter wivh
“Built-in 7 Tene Controf, Pri-eien
stages,  high  sensitivitv,  includes &
valves 80T outputlss, Ifigh  Qualir
sectionatly wound ocutput tran~former
specially  designed  for Ultra Tdonan
aperation. and veliwble small condenser -
of current manufacture.  INDIVIDUAL
(‘U\l't ROLS TR BASS AND TREB! I
IR UL Trequency resron ¢
sdh., SIN nogative food
back lunp: Hum levet 71 db, dow o,
ONLY 50 millivolts INPUT tequited
fuor FULL OUTPUT. Suitable for e
wirli all makes and tvpes ol prok-ur -
end practicully all micrephene-. Cowe
curable with the very lm~t dcsiygne.

s p 15 0

INSTRU - canyineg handies can be swppricd aon
as ‘””\“ «t " \ 18 9. Additional input socket with usvo
"L bl vlate Vol control »o that {150 difterent
inpus such o~ Giam oand CAMike © oo
Tape und Radio can e mixed. can v
nrovided for 13 - oo, Cuwranicod 17
onths,
SRS on avsemblod tvo Tapur node
T 256 and nive nonthly yar
6.

:>

ip

537( approx.
mains 200-23C-200 v, 50 o
anitd 15 ohrn spes Kit is (umplmr- 10
iw~t nut. Ch fullv pun(l-rd uH
insTructions and point-lo-roint
(lld[’ld'l]\ =upplied. Unavmo(uhdhw

(){1[ put= [m i

I
\uhu "y MECIROPTIONES

a' £715- 0l fwetoly bailt 45 - ontia RN 1 sl Keen ca-h
Carriege 10 - tames 10 roprlicd with
b required luu\ud mcial toved with 2
COLLARO  R€54 3 I'liiluh \\] T R.S.C. 4-5 WATT AS
CINANGERS _ with  Studlo twkap
stand ne Por 1) v, G0 c.p~ AC HIGH-GAIN AMPLIFIER
neine Price \\xlh 11(! v, Ln 200-250 v Avie \ highly-=en- :
T 56, 4-vabve
) X Q-

HUEST 4-=11. 1D e for
AL RS with high tudeling s Mo e .
\uuhn Pick-up. Latest model.  Brand cluh

Cartoned. For 200-2F0 v 70 «.u - Gnly F

ALC mains. Our price £8'18 6. G
Credit, Torme. Deposit 8 st~ ¢
menthly paymentsof 21 6. tog
. unlpln
DSINGLE PEAYVE that il i=
'UP as fitted RC457 B suitable  for B
£4.12.6. Vo130 usewith the itest high-fidelity pich-up |
- heads, in addition 1o alt other (Ypes of

AT 2 ATT GHIR A pich-ups ally all “mihes "
KR, Foruse withabove or ant Sseparatc sle Controls ave
other single or anto-change units. Onur- Drovi o These give fll long-playing
put for 2-3 ohm =peaker. Ft o0 200 rec ecqualisation, Hum  level s
6 b neg hle being 71 o down., 15 (lh

90 C.p.s. ALC, mains. Overall s,
2:in. Control=: Vol.and Tone with ¢
aranteed 12 months, ()nlv .,f,

bYW i iR ( N
high quality Radio Tuner Unit i~pccdally
suitable for use with any of our Amph

ive u-u-(l

feedhiel II L
1 1.5

L Desinofa

1
dutput tor

ters) Delaved A.V.C. employved. The ~|N‘1I|\('l ( Nassis is not
W.Ch, Sw. incorporates Gram positien. i~ completein every tail and ineludes
(nntmh are Tuning, W. and \" n! Only fuHy punehed chas fwith baseplate
250y, 15 mA. H.T. and L.T. nf6.31. 1Lamp. with Blue bammer finish and polnt- |
om amptifier. Size ol unit ap- to-point  wiring  diagram~  amd in-
7in. high. Simple alignment jro- stinetions, eoptional  value  at
«edure. Point-to-point wiring \hevmm only £4 15-. « iseibled ready Toy
instruction and priced part= list wit b use 25 -extra. plus 3 6 car or Deposit
tlustration. 2 6. Totul building <o-1 . 22 6 and 5 monthly payment~ of 22 6 .
£4 15 -, Tor des um\(‘ Il'ailebom[ SOALTL Forassenmied anif,
1IN \Rl45\ll\A -l‘45\\ NEF
QU ALITY AMIPLIFL Surtable jou 3
43¢ with (l)]ld”l B.S.R. or any other vower pack and output  Ready for
vecorg-playving  unit, and most micrs - stage. Por Tape PDecles Use, ONEDY
nhones. Negative fced-back &2 with iligh or Low lmpc-
Separate Bass and 'I'reble Contro dance, Playback and Erase GNS
ACL mdmw inpur of 200-250 v. ! surh s Lane,
chaput for 23ohm speaker. Aspelen.  Collary, Carr. 76
ture Mullard valves used. Breunell, ete. For A.C. Mains $L0-950

i
oniy 6-5-5}in. high. 1()UL1D’UL 1'(.1] :
speaker. Guaranteed for 12 month § BO-1L.000 ¢ <

d = ALE. forillustrated leaflet :
it 22 6 and b ronthl lm t\ f((L.dll‘*dLl(Jn m
'SENSATIONAL OFFER
sl\\l! GALAXY

ey Hosise of
Negative feed-
rated lcaflet €d.

near fr

a0 ¢ L\

Q@ which

motor

factured unit

A LIN nit
QlOU- H-2530 v, 50 ¢ Cs. Va virtually eliminame wow ' and rumble,
line-up BCCH3., ECCY3. EL{H FI 81, RZ61 + Playing Dosk =ize 113 x 10in. Depth below
miniature Mullard. The unithas~cit-«on , ba=ehoard 2in. Atove om Fitted pick-up |

tained Pre-amplifier Tone Contirid ~lawe, with dua phire tipped stylus. ¥or
and separate Bass and Treble Control-. | 200250 v. A.C. mains,

Independent * Mike ™ and Gram inpat A unee rln Qa llloumn £3

sackets aw provided. 8Sizeisonly &-7-6 opportunity. Only

Output Matchings fo ohm | Brand new «artoned. Curr. 36 u maml ¥ payments of £2 12 -,
\pu\keh Oniy 12 G0 ' Denosit Terms : €.W.0. or C.0.D. NO C.0.D. under £1. Post 19 extra under £2: 29 extra under £5.
26 9 plus 10 - carr. and 9 monthly par All zoods supplied subject to terms and guarantee as detailed in current cutalozm-
Tents of 26 8. Send S. ALE. for leatiot Open 8 to 5.30: Sats. wntil 1 poo. Catalocue 6d. Trade list 5d. S.A.E. with all enquiries.

LEEDS) LTD., M o
RADIO SU PPLY co' (o[gp. Parish Ch. SchooI)AliJ.[E)ESg, 2

Co
pr W
pun ‘hed rhassis and
- - poini-Go-point wir
' 1z diagtams and tni-

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

A highly censivive Pash-Tull high uiput
unit, with » ontaincd Pre-amp, Tone
Control Srage Certified perfoimance
tlzures compare cqually with most es-
pensive amplifiers available, Hum Jr-\L-
.0 db. down. Frequeney responge 3 dh.

-30,000 ¢ sl A specially  de-jigned
tionaily wound ultra linear output
ansformer is used with 837 output
val All components ure chosen for
reliability, \1\ valves ale uscd, EV86,
BEGL BOCE3, 807, 807, G433 Separape
s and nrehlo Gontrols are provided.
Minmimuin input reguired for ful! output
iz only 12 nu)lln‘ol)r S0 that \'\\ WIND

»

(1] \II( b R CK-U¢
t urr. The unit I3 desig 1ed tor
\ T 'R ES,
1N or Ul l'l)ﬂlll( l NC-
Use
STE
ong

Woaor a4 RADIO F .
An edra input with associated ol
voncrol i~ provided ~o that two separale
inputs 2w h as Giem and © Mike " cin be
P ()e)atu vn S0-LT0 v
i s oulpiuy for
lete kit ol
with  tully

Care. 10 - strintions, I re-

quired cover as for
A can be =upplicd fov 18 9. Lhe ampli
161 can be supnlied, factory huoilt with
12 months'  guasantec. tor £13.13.0.
THERMNS ; IDISPONII 36 - and ¢ nenthly
s of 31 -

RON,  2C WATT RE-ENTRANVT
N KRS, 15 ohms a1 €00 ohms mateh-
ing. Bor Onrdom work., Only 8 N,

J AK N, Al 2-3 ohme, sujt
llh LG3. 145, A5, ur AT
amplifiers. 5in. Goodmans, 17 9. 7 x un.
Elliptical Elac., 18 9. 6}in. Goodmans.
17 9. 8in. Rola, 198, 10in. R.A., 27 9.
W~ tin. Elliptical Goodman
12in. Ple 29 11. 10in. W.B.
torian ""3or 13 ohms type HF'1012 10\ atts=,
hi-tidelity tyve. Recommended for use
with ow A8 Amplitier. £4,109. 12in.
Plessey 3 ohms 10\vatts.<]2.0llﬂlin<'<~- 526

1"m.

1% separate Plllptlldl \p ker with

condensers, ete.), providing extia-

lcprodu(tmn when

n=ed wuh our A8 or similar amptifier.

Rratlod 10 watts, Price complete, only
76

MLEL S
I u’l(l

29 ohms, #in. R.A
R.S.C. 3 4 WATT A7
HIGH GAIN AMPLIFIER
- Lains input,
ki ation, with
on of oulpul wattage, as A\.).
loml)h-n‘ Kit with disgrams, £3 15 -
Assemhled 22 6 extea, Carr, 3 8,

AM/FM RADIOGRAM CHASSIS
IHGH QUALITY 6-8 WATY 1ruUSII-
COoUTIR
o1 200-250 v. Mains. Long wave. Medium
F.AM. and Gram. Complete with 8 BV, A,
\,(u\es. Guarantced 12 month<. Ouly
~, Or Deposit £212 - and w
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YOU CAN BUILD THIS TINY
POCKET OR

SHOULDER
RADIO
FOR

376!

(cigarette
shown for
size)

It'’s fun to build this “POCKETPAL "™
<houlder or pocket radio. SO easy to baild
—it covers all the medium waveband with
exc2ptional  sensitivity and selectivity.
Jeatures a high efficiency pentode valve in
well tested, powerrul circuit. Personal phone
ALLDRY battery operation iBatteries fit
inside), slings over tha <h’)u1dﬂla~\hR
#s INSIOE THE SLIN LAY 1—or slips
into pocket. Minisize 37 x b) \_B‘ulld in

Its
* fantabulous™
transistors radio-—onty the size of

fascinating to build this

CPOM-THUMBS

a -mall ciZarette packet. ver &
marvel of clarity giving unexcellea
tran=istor reception over all the
medium-waves.  Personal phone
ecircuitry givez load and clear tone,
Can be built by abzolute novice in
3)  minutes providing endless
listening pleasure the
building is completed.

one small 8d. penlight battery

lasting months. Abszolute be- .
ginners are assured of errol-free
building because of our SPECIAL
1NN TRUCTION
\\ lll*,l{l<

_moment
U=es only

June, 1958

BUILD THIS

ING-P AN

[

'—YOU CAN BUILD THESE EASILY

Build this V. \l\\ ‘
(IR

MAINS e dhx;rh‘, sﬂusm
triode va Circ it
“FRYING- nosrmal SR =peaiet.
s PAN" ?)\'crc“ ali Medium and
.ong Wave: zhving antuz-
RADIOC icn;’ nerfolrm((\inoe and ton
osts only 1d. tor aboul 75
FOR ONLY hours' usc . Excetient for
| KULCIHEN, bedroom. Zut-
' den hut. etc.. elc, Robust
& design. A N

Matins 200 1o
250

olt=
\I_)\ 'I"l}

abauc 9 miuutes WITILOU
PER

(% 1
WRONG !
Luild the

GO WRONG ! cluding Case.
b I'()( kl TPAL ™ radio can be huile for | Nuts. etec.
only 37 §. including Case. Valve. Manua] amount to 2 - (
Nuts. ete. Post & Packing is C4 2-). | SOLD SEPAR. AT
PARTS AR A hopplng list, etc.. 1/8. LAS

THR1L
AT ONC

1is%,

RTAIN
—DONT NOw !

8.
ruUrT ll ()ll

! BL I)
MANUAL - INSTRUC
o T1 O NS
ANIONE CAN FOLLOW. Can_ be built
jtor 68 6d, includiny \'alve speaker, &t

To

nv srep phnm
20 PARTS SOL l)

WILE PAY VOl
A\(.AI\ '7-“[ \!I

.18.
1TSELFE FAIN AND
10U R Ul{l)lult TODAY.

noppinyg
0 BUILD. | -
OWN -SEND NOTE: Complete range of components stoeie d.
rezret no orders sent abroad. vhegues glaiy

eccepted. MAIL ORDER ONLY.

MERLIN LABORATORIES (Dept. PW4), 167a PORTLAND ROAD, HOVE, SUSSEX

CABINETS AND EQUIPMENT

This popular Watnut Bureau
Cabinet is veneered with the
finest selected Walnut and
beautifully polished. | is
designed to accommndate
any equipment with generous
sorage compartmznis.

Walnut £16-16-0
Natural Oakx £18-18-0

This beautifully made cabinet is
Qak veneered with Mahogany
interior and is satin finished.
also available in Walnut and
Mahogany.

This cabinet can bz fited with
any of the latest Hi-Fi units.

CONTEMPORARY
£10-15-0
We can supply and fit these or

any cabinets with equipmeni.
Fitiing absolutely free. |

|A

Meotek K9 Tape Deck 21 Gns.

Tape Decks

Sv. AM Chassis £14. 5.0 Truvox Mk. IV Tape 29 Gns.
Sv. FM Tuner £13.15.0 Wearite Type C... £45. 0.0
Sv. Swit. FM. Tun. £15.12.9 Autochangers

6v. AM/FM Chassis £20.17.0 | 8.5.R. Monarch £8.15.0
7v. AM/FM Chassis £24. 6.6 Latest Coflaro ... £9.19.6
B8v. AM/FM Chassis £23. 0.0 | Garrard 120/4 . £12.17.2
9v. AM/FM Chassis £27. 6.0 | Garrard B8/4 .. £17.18.8
10v. AM/FM Chassis £37. 0.0 |, Garrard 98 4 £19.17.7

Send for comprehensive illustrated catalogue of cabmets auto-
changars, spbeakers, etc., all available on easy H.P. terms.

LEWIS RADIO

GREEN LANES, PALMERS GREEN, (Nr.

120 (PS568,
) ) Tel. Bowes Park |I55/6

Cock), LONDON, N.I3.

 Shop hours 9-6 p.m. (9-} p.m. Thursday).

Best Buy at Britain’s

SANGAMO WESTOV METER. 1 milliamp basic movement
sealed (-5, 0-100 volts. Brand New, recent manufacture. 3in. large.
clearly catibrated scale. Lﬂmplete with leads and prods. in canvas
CArrying case. Real S'} 27/6, Post 1/6.
AMERICAN ML by Precision. U. 4 micLo-
C C mﬂlmmp~ Lo 690,
wooden case. b4 X
Tested

d
. 20 ra .
plere thh lenjs. batteries and instruccion-.
and guaranteed. £6,19-6.
AVOME UIKRS.—31 range Universal meter, for A.C. and D.C. volts,
Al C1 and D.C. current and Ohms.
scale.

n polis

Ty x 5i. Com

Large easy-to-read 5 in. mirror

B.S.1. standard. Complete wnth barteries and guarantecd
st-class working erder. £8/19/6. P. & P. 4 -
JLARD GM41401 ¢ & R BRIDGES.—2.1 Oam to 10 MEL-
uhms in 4 ranges . 10 de to 10 mFd. in 3 ranges, Fm S0 e~ AC
mat s. In pe tecL working order. £7'10-. P. & P.

EE MEGGERS. -0 to 50 Megohms at 500 v. BRA\'D NEW in

l%z’}thm case. With leads and instructions. £12 10 -. Ditto. kut

0 ..
MINTATURE 378 LF. SI@RIPS.—For FM. tuner described in
April and May P.W. Complete with 3 of EFI1. 2 of EF92 and EBYL.
A fresh release enables us Lo offer these once again. BRAND NEW,
with cirenit, 42 8. OR less valves, 12/8. Post either, 26,
SPEARERS Ohm=<, 6} 1n. diam. in grey wrinkied sgeel cabinet.
o m C'ump]ete with votume conmol and transtformer toy 60U
Brand new, 276, P. & P.
\ lm( \ H)l( PACK.—Inpnt 6 v. D.C. Ou;put appro:.. 100 \'. at 30
m Amps. D.C. Fully smoothed and R.F. filtered. Size 6: x5 21n.
Fitted with Mallory 623C vibrator. BRAND NEW, 12 6.
VIBRATOR PACK.—1nput 6 v. D.C. Output 200 v. D.C.10m Amps
Fally smoothed and R.F. filtercd. Size x5 x6! in. Complete with
0Z4and vibrator. Brand new, 25.-
TRANSFORMERS

MAINS  ISOLATING (\'orLe‘uon)—~For
testing A.C. D.C. set= in safety. 230 v.input, outpur 230 v. 100w

2268. P.&P.26 N
MAINS TR \\\l‘t)lnll HS.—Input 200 2:;0 v. A.C. Outputs 275-
0%75 v. 100 m Amp= 163 \ 7 Amp~‘. 8 m (Cove. rating.}
4x 47 x 41in. high. Uprigh %. Bra: d new 85-. P.& P.26.
R.C.A, OUTPULT TR \\hl“()R\lI R&.—Pri. push-null 8LE =,

Sac<. 603 Ohms. tapped at 15. 7.5 and 5 Ohms. Tertiary winding for
NFB. Handles 2YWati«. Potted. Circuitof R.C.A.amplifier suppiied
FREE. Brand new. 27'6.

AVOMINOR LEATHER CASiEs.—Brand new. with strap. 7 6.

PLEASE ADD FOSTAGE OR CARRIAGE ON ALL ITEMS

CHARLES BERITAIN (RADIO) LTD,

Il Upper Saint Martin’s Lane, London, W.C.2
TEMple Bar 0545
Open All Day Saturday
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SPECIAL OFFER!!!

e OEYSI 10/6 mm
ONLY : MADE

EXPRESS SERVICE ! ! !
FOR ONLY 6d. EXTRA PER ORDER WE WILL
.0.D. RECEIVED BY 3.30 P.M. EITHER
e L WO VD Gl (B0 i SRS INSURE YOUR VALVES AGAINST DAMAGE IN
THE SAME AFTERNOON. ALL ORDERS RECEIVED TRANSIT. ALL UNINSURED PARCELS AT
BY FIRST POST DESPATCHED SAME DAY. CUSTOMER’S RISK.
1A3  3j- 6AUS 10/6 6Li8 13- 12AH8 10/6 35/51 12/6 D42 10/6 ECC84 13/-'FW4/800 'PCF82 12/61UBC4} 8/6
IAS  &/- 6B4G  6/6 6N7 B~ 12AT6 10/6/35A5  I1/- D63 ECC8S 96 12/6 |PCLE2 1276 |UBFBO  9/6

A7 \5/- 687 10/6|5Q7G  107- 12AT7  8/-135L6GT 19/- D77 a/aJEccw 5/6 GZ30 IO/G‘PCLG} 17/6 |UBF8Y- 10/6
ID6  19/6'6B8G  4/6/6Q7GT I1/- 12AU7  7/6 35W4 a/a DAC32 11/- ECF8) 13/6 GZ32 12/6 PEN4ODD ,UCCSS5 10/6
IH5  11j- 6B8M  5/-|6R7G__ 10/- 12AX7 9/-'35Z3  |D/6|DAFII 8/- ECF82 13/6 GZ34 I4/-. - ' 25/-1UCAH42 11/
%] 6/6 6BA6  T/6|6SATGT 8/6 I12BA6  9/-'35Z4GT 7/6|DAF96 10/- ECH35 9/6 H30 5/-|PEN45 |9/6\UCH8| 11/5
ILDS  5/- 6BE6  7/6;65CT  10/6'128E6 10/ 35Z5GT 9/-[DF33  1}/- ECH42 ()i~ H63  12/6 PEN46 7/6'UCL82 15/6
ILNS  5/- 6BJ6 8/-|6SG7GT 8,- 12E]  30/-'4IMTL  8/-IDF91  7/- ECH8I 9/-\HABCBJ PL82  10/-IUF4l  9/-

INS  11j- 6BR7  11/6165H7  Bi- |2JSGT 4/6 50C5 _12/6[DF96 10/ [ECLBO 14/ 13/6 PLB3  11/6/{UF80  10/$
1RS 8/6 6BW6 9/6 65J7 8/ 12J7GT 10/6 S0L6GT 10/6 DH63  10/- |ECL82 14/ HK90 10/-|PM2B  12/6/UF8S  10/6
1S5 8/- 6BW7 Z|6SK7GT 8/-'12K7GT 7/6 72 4/6|DH76  7/6|EF36 &/- HL23  10/6 PMI2  6/61UF89  10/6
174 7/- 6BX6 a, [65L7GT 8/- 12X8GT 77 8/-DH77  8/6 EF37A  8/- HL4l _ 12/6 PMI2M 6/6'UL4l 10/
1Us 10/ 6C4 7(-16SN7GT 7/6 14)- 78 8/6\DK32  15/- EF33 6/- HLI3IDD PY8)  9/-,UL46 15/
2A7  10/6 6CS 6/616557 . 8/~ 12Q7GT 7/6 8 9/-[DK91  8/6,EF40  15/. 12/6:PY8I 9/-,UL84 1/
2C26  4/- 6C6 /6 6UAGT 14/- 125A7  8/6 83V 12/6/DK92  12/6 EF4| 9/6 HVR2 20/-|PY82  9/-iUY4l  8/6

2DI13C  7/616C8 12/6 6USG 7/8 125C7  8/6 85A2 15/-|DK96  10/- EF42 12/6 HVR2A 6/-1PY83 9/6'UY85  10/6
2X2 4/616C9 12/6'6U7G 8/6 125G7  8/6 15082 I5/-IDL2 1S/- EFSO(A) 7/-|KF3S 8 6' QP21 7/-&VI507 5/«
KL35 8/6 QP25 15/- VLS492A £3

3A4 7/-.6C10  12/6 6V6G  T/- 125H7 s/s\zzoP 10/6]DL33 /6 EF50(E} 5/-

3AS 12/6 6CH6 I2/6‘6V6GT 8/- 125)7  8/6,807 7/6DL66 15/~ EF54 5/-|KT2 5/-]QS150/15 " {VMP4G 15/
387 12/6 6D6 6/6 6X 7/- 125K7  8/6,956 3-|plo2  8-lEF73 10/6!KT33C 10/ 10/6 ' VP2(7) 12/%
306 5/- 6ES 12/8 6XSGT 6/6 125Q7  8/6|1203 7/-|DL94 9/-1EF82 8/- KT44  15/- Qvo4/7 |5/- VP4(7) 15/~
3Q4 9/- 6F6G /-|6Z4/84 12/6 12SR7  8/6(4033L 12/6|DL96  10/- EF8S 8/-'KT63 7/-|R12 10/6/VPI3C 7/
3Q5GT  9/6 6F6GT  8,-|6Z5 12/6 12Y4  10/6/5763  12/6|DLS!0 10/6'EF86  17/6 KTW6! 8/- SD6 12/7 VP4l 7/8
354 8/- 6F8 12/616/30L2 12/6 14R7  10/6 7193 5/-IDM70  B[6'EF8Y  10/- KTW62 8/ SP4(7) 15/ \VR105/30
3v4 9/- 6F12 7/6|7A7 12/6 1457 17/- 7475 7/6(EASO 2/- EF9I 7/5|KTW63  8/-!SP4l

S5U4 8/6 6F13 13:-/787 8/6 19AQS 11/- 9002 5/6/EAT6  9/6|EF92 6/6|KTZ41  8/-15P42 I2/6 vmsolzo
5v4 12/6 6F16 9/617C5 8/- I9H1  10/-,9003 5/6/EABC8D 9/- EL32 5/6|KTZ63 10/6'SP6I

5X4 12/6 6FI7  12/6.7C6 8/~ 20D1 16/~ 9006 6/-[EACO1  T/61EL4) 11/-1L63 6/-|SU6| |o/s 'VT61A 5/-
5Y3G . 8/- 6F32  10/6:7H7 8/- 25SL6GT 10/- AC6PEN 7/6|EAF42 10/6 EL42  11/6'LNIS2 14/-'TP22  I5/- VTS0l  5/-
5Y3GT 8/6 6F33 7/6|7Q7 9/- 25Y5  10/6 AC/HL/ EB34 2/6 ELSI 15/- LZ319  10/- U6 |1/-[w76 706
5v4 1276 6G6 6/8,757 10/6 25Y5G 10/~  DDD 15/-|/EB4I 8/6 EL84  10/6, MH4 7/-1U18/20 12/6 W8I 6/-
573 12/6'6H6G  3f-|7V7 8/6'25Z5 10/6' AC/P4  B/-/EB9I 6/6 EL9I 5-'MHL4  7/6|U22 - 8/-1X6l 12/6
SZ4G 10/6 6H6M 3/6|7Y4 8/-,2524G 10/- AC/VPI I5/-1EBC33  7/6 EM34  10/- MHLD6 1276 |U31 10/-,X63 10/~

5Z4GT 12/6 6/5G 5/.18D2 3/6 25Z6G 10/ AL60 10/-IEBC41  10/- EM8)  10/6'ML4 12/61U43 10/6 . X65 12/6
6A8 10/- 6)5GTG 5/6,8D3 7/6 28D7 7/-1AP4 7/6|EBF8D  10/- EM8I  10/6 ML6 6/6|U45 40/6 ,X66 12/6

6AB7 8- 6/5GTM 6/-9D2 4/- 30 7/6 ATP4  5/-\EBFB9  9/6'EYSI MUI4  10/-|US0 5/-|XD(1.5) 6/6
6AB8  14/- 66 5/6 10CY  15/- 30CI 10/~ AZ3t 12/6/EC52  5/6: (Small) 10/6 OAIO0 12/6|US2 8/6 XFWI0 6/6
6ACT  6/6 6]IG 6/-I1OFI  19/6 30F5 8/-'BL63  T/6EC54  6/-'pygy _OA70  5/-|U76 T/6|XFY12  6/6
6AGS  6/6 6]7GT 10/6'10F9  11/6 30FL1 12/6'CKS0S 6/6|EC70 1216, (Large) 12/61OA7}  5/-'U78 7/-| XH(1.5) 6/6
6Aj8 9/- 6K6GT 8/-|10FI18 12/6 30LI 9/- CKS06  6/6/ECC31 15/- ey 17/6.0C72 30/~ UI07 n/lo XSG(1.5) 6/6
6AKS  8/- 6K7G  5/-[10LD3  3/6 30P12 13/6 CK523 6/6]ECC32 IO/G‘EZ” 6/6 P61 3/6 /U251 15/-[Y63 7/6
6ALS  6/6 6K7GT 4/-|10LDII 16/9 30PI6 10/-,CV63  10/6|ECC33 'P21S  10/6|U404  10/6|Z63 10/6

6AMS 5/ 6KBG  8/- 10PI3 176 30PLi 19 6.Cv85 I2/6(ECC35 8/6 EZ4D Bl \pARcag 15/ | UABCED || Z66 20/-

6AM6  T/6 6KBGT/G  {IIE3 15/- 31 7/6 Cv271 10/6/ECC81 8/- EZ41  10/6|pccas  9)- 10/61Z77 7/6
6AQS  8/6 I/-.12A6 6/6 33A/158M .Cv428 30/-|ECC82 76 EZ8) 9/6 PCC85 12/6 UAF42 10/612719 8/-
* 6AT6  8/6 6L6G 9/ 12AH7 8-, 30/- DI ECC83  9/- EZ8I  10/- PCF8O 10/~ UB4l 12/7'2729 17/6
TERMS OF BUSINESS :—CASH WITH ORDER OR ALL VALVES, NEw, BOXED, TAX PAID, AND
C.0.D. ONLY. POST/PACKING CHARGES 6d. SUBJECT TO MAKERS' GUARANTEE. FIRST
PER VALVE ; ORDERS VALUE £3 OR MORE POST GRADE GOODS ONLY, NO SECONDS OR RE-
FREE. MINIMUM C.0.D. FEE AND POSTAGE 3/-. JECTS. GOODS ARE ONLY SOLD SUBJECT TO
EACH ADDITIONAL VALVE 6d. EXTRA. WE ARE OUR TERMS OF BUSINESS, OBTAINABLE FREE
OPEN FOR PERSONAL S5HOPPERS MON.-FRI. ON REQUEST. ®ATALOGUE OF OVER 1,009
8.30-5.30. SATS. 8.30-1 P.M. DIFFERENT VALVES 3d.

METAL RECTIFIERS FOR RADIO AND TELEVISION. HIVAC MINIATURE AND
SUBMINIATURE VALVES. We stock the full range of each of the above items. Full
technical details and prices FREE on receipt of S.A.E.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS

33 CHALCOT ROAD, LONDON, N.W.I
Primrose 9090
PLEASE EN@UIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE.

www americanradiohistorv com


www.americanradiohistory.com

24

2%4

PRACTICAL WIRELESS

June, 1958

PR LL T L CLLLLELLTLELLLLLE DL LELTLRLLLLETLELLPBL DTN POOBEBBLILEEIN:]

Now Two Models

Turret Tuner

Brand new

stock, not

surplus.with

coils for
Band I
and I,
complete
with val-

eri
heaLers Mode) 1I. 1.F. output 16-19
Parallel heaters with circuitc
diagram, 79/6.

With knobs 3 8 extra. postand ins. 2 6.

14in. T.V. Cabinet
4in. TV,
cabinet  of
the latest
stvling
heautifully
veneer-
ed  and
polished
—limi-
L e d
. uan-
tity—sale price 19,6 ea. (.an and
packing 3/6 extra. Masks 10'- extra.

Transistor Timer
All the parts
for  making
transistorised
Enlarging or
Process Timer
with construc-
tional details.

£2/10/-.  plus
26 post and
pkg.

Tube Tester and
Re-Activator

We cansupply all the
main comnonents for
making this unit
which will not only

test Cathode Ray .
Tabes but alsn will re-activate them.
Sapplied complete with full instruc-
tions Price £3, plus 2/6 post and ins.

A.C./D.C. Multimeter Kit

Ranges : D.C. volts
Q- 5. 0-50. 0-100, C-500,

A, volts
0-50, 0-100, 0-500.
000,

,r':.

vator

£ gPPTOLPS
T

milliampas 05,
, 0-500.  Ohms
0,000 withinternal
tteries.  0-500.000
ith external
batteries.
Measures A.C. D.C.
volts, D.C. current
and ohms. All the

essential parts including mecal case.

Wuu—

mm’dmtmm«mmmam%mmammmaamam«mmamﬁammm»Mmssemmm:am«&mmmmmamam%-ﬁavxﬁmm&&m*&a

in. moving coil meter. selecte
resistors. wire for shunts, range
selector, switches, calibrated scale
and full instructions, price 19 6.
plus 2’6 post and insurance.

Yaxley Switches

3-pole. 2-way . 13
12-pole, 2-way . 18
S-pole, 3-way 18
9-pole. 3-way -
2-pole, 4-way e/~
6-pole, 4-way 26
4-pole, 5-way 2.6
2-pole, 6-way 2/'6
1-pole, 7-way . 2,6
-pole, 12-way . 26

prlClﬂn shorting s 2/
Double-pole mains switch for
attaching to Yaxley switches 16
Discount of 10°, allowed where a
dozen of one tYDe ordered.

zmmmm»mwammmmmmaaﬂ

Special quotes 144 or over.

| Shert Wave Communications Re:eiver
, R.208. ONLY £6.19.6.

e o T This ix »n
. Ll ——— per
i 5 shovrt-

wave re-
ceiver
covering
58 f)
‘metres 130

head  in-
stragment

o drive.
two internal power packs, mains and battery vibratov
rack., Complete with own I>.M. speaker. Proyvision for
phoncs and <peaker muting. Complete in metal
transit case ; size approx. 24 x 18 x 12in. . weighi
70Ib. Sultable A.C. mains 100-230 and & volt bettery.
In perfect condition, practically unused. ‘Tested
before desvatch and guarantfeed. Handbook free
with each. Price £6.19.6, carriage and insurance 15 -
or 10;- (plus 15.- carriage and in<urance) deposit and
14 weekly payments of 10 -.

Geiger Counter
As described in ** Practical Witeless =~ April i~ =ue.
All the parts including the 20th Century tube
type G24 and other specified valves and com-
ponents but not the chassis or care. £5.7.6. plus
38 post and ins.
T.V. Pattern Generator

All the parts for the unit desclibed in the April

including vajves
{2 ovease 45 -

and nther parts but not the chas
plus 3 8 post and ins,

Response Curve Generator
All the parts 1o make the unir described in the
April issue of ** Practical Television, ™ including
valves and other parts bl not the chaszic or case,
5/- plus 2,6 post and ins.

Yours for 10,- g
down and 17
weekly pay-
ments of 10 - or
cash price

% ’1 X

/ |

¥ ~Z
. £8.10.0 [ K : :
‘ S i

i
| The latest most up-to-date Record Player made by the
' famous B.S.R. company. Using Hi-Fi Crysial Pick U'p
and fitted with every modexn device. Definitely o
record changer which will give years ol trouble-free
musgic, Not surplus but the cwrrent model,  Price
' £8 10 - or 10 - deposit and 1, weekly payments of
10 -. varriage and insutanced -

PUBLIC ADDRESS SNIP
Parmeko 12 watt outpui Iranslormer. phinsly
4,000 ohms centre tapped. <econdary 100 chms
cthus suitable for 6-15 ohm speakers wired in
1 | series). Really massive transformer. weighs
| approx. 8 tb. Offered at a vidiculousiy 1ow price
-} of 17 8. plus 36 carriage and ina.

A 4-vaive truly
portable battery et
with very many
good  features as
follows : Frn'iw
1od  aerials, low
consumption vajves,
superhet Jircutt
with A.V.C. ready-
built  and aligned
cvhassis if required,
beautiful two tone
cabinet covered
with 1.C.I. rexine
and Tygan. Guaran-
teed results on lopg
and medium waves
anvwhere. All purts,
including speaker
and cabiney are
available separately
or if all ordered te-
gether

i The “*CRISPIAN”’
Portable Radio

the price is

£7 15 - complete, or
10/- down and 16 weekiy payments of 10'-, post and
insurance 5-. instruction book iree with parts or
{ available separately price 16

| T.V. Service Sheets

~
-

i sheets covering the mo=t populdr

post-war  Televisors hy leading
mnkcrb—cosmr Ekco, Ferguson.
Fye. ete., etc. Give circuir diagram
<'omponpnt valves, T.F., trequeneies
etc., £1 post {ree.

Fluorescent Lights

‘Yhese  are  complete  fluoreseent
lighting fittings. Built-in ballast ana
starters—stove enamellen white and
ready to work. Ideal for the kitchen
over the work-bench and in ~imiiav
tocalions.

single 40, 4ft. Sin. 1ong, uses & 44-
watlt tube.

‘Fwin 20. Uses 2 20-wait <tandard
Lubes,

Price for either type 38 8, with tuher.
Cavriage and ins. up to 180 miles & ko
up 1o 250 miles v

Beginner’s Superhet

‘} All the comn-

PONeNnts 1h-
cludingmet-
al  chassis,
valves, mer-
al rectifier.
coils,  tun-

ing conden-
ST, eLC..e1C..
xequurd .m
Beginner ~ Superhet

desciibed in the Januar

build -Lﬁe

ssue. are
plus

available as a parcel,
A,- post and ins.

Drie £3.

Band {1} Converter
Buitable
Wales,
don,
lands, Nortl
Scotiand. etc.
All the parts
including 2
EF valves.
. fine

Luner, con-
trast control. E
resistors, (Meta.l case ava ?
an extra.) Price only 19 plus 2 h
voust and insurance. Datu nee with
parts or available separatcly 1 6.

Ex-Government Valves

Muny types in stock. Here are fome
ot the more popular ones

ILb5 36 6Ny 8 1
174 76 6Qi_ 98 DDIT4 8¢
2X2 4'9 68SAY 8- DDTX
JA4 7/~ 6SJT 86 DH3
SU4 8- 6SKi 6- DL

5 g'6¢ 6SLY 8- EFS0
GACT 6'6  BV6 96 EF80

688 4 - TAT 96 [L50 1
04 68 T\7 86 M3 .
606 6'6 Y4 8:6 HLIG
&b6 66 12SK7 6 - 1L13
bFy g 2Yd 10 - £11,1320
GF8 96 2524 96 KTi2
6G6G 4/6 2526 106 KTW6l
GHE 26 41 9'8 W73 g
645 5- 42 8- KTz4l ¢6
637 G- 43 10/- PEN428
oKt G- 5 126 1
487 Yd T7 8'4 Uiz

oKY &6 T8 88 Uil

aL6 9:- 84 g g L8]

A T PRV T S R R R PP R S T H T T B R M O Fo i H B FH R S (R N T H R F B o
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CLOCK CASE

Also  nuitable
for harometer
or  other
instrument.
icels

48, post and
packing 1 f,

Clock numerals
<uit  1hese
ca~es etehed on

T

metul, 26,

vost o oad. RN, . ;",';

videred  separ- 2

viels. 1 k."'?‘fi;q
F.M. Tuner

This is & high fdelity unit which :
although moderately priced hags a
nerformance cqual to the highest
nriced. Tts stability is vi ry good and
extremelys good resulls have been
received with the simplest ol aerials
A< {ar away as Bastbourne. The
unit 1s made up readv to work and
bas Its cwn power \um»{v for AC.
mains. Demonstration ar all our
branches. Price 12 pns-.or 10 - down
and 26 weekly payvments ol 10 -
Post plus insuranee 5 -

You can build our TV in
one evening

There are oply 24 solder juints to
make —suitable 14in, or 17Tin. tube.
cost £28 16/-. We will gladiv ~cnd full
constructional details and circuit
agram onreceipt of 3 6 which will he
credited an sall if you buy the kit

Mains-Mini

Uscs  high-efiiciency  coils, covers
Inng and medium wave bands and
fits into the neat white or brown
takelite cabinet—limited quan-
Ut\ only. All the parts. including
cabinet, valves, in fact, evervtliing,
£4 10,0, plus 3 § post. Constructionai
data. free with the parts, or avail-
able separately 1'6.

polished. Price

o
1

500 Microamp Flush Mount-
ing Moving Coil Meter 2in. "

Brand New Ex-Ministry, 17 6, p]m
i8 post and insurance.

Simplex Transistor Kit

Makes ideal bed-
room radio. uses
«ne  transistor
and one crystal
diode, Complete
less vase 196,
L~ 5 - extra,
poxt and ins. 1 6.

-

Covers
wavehand
meiresand 1o short

35-120

¢

9 8.

[ e e

L
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Coil Pack Snlp

vhe Medium
200-550

m\cmm(h
and
485 ke s
tremely well
zupplied com-
with diagram
ot ennections. Only

Tus 16 ‘*nst
\nd nerancee,

&

Power Transformei

S-phiese to 230 v, single-phase. 20 kVA o'l filled.
ly around £100. In perfect working

i md! Ccost pre

L 1AL smalier a

This Month’s Snip

e —

ture
pull

|
i
|

i

'\Ulll]dl‘ Instrument.

[ maunted on bas

xdiin. Caxe is 1deal

Breakdown
£ contains

former.

astbourne.
and not oil filled, 3 kVA.. £12 .

4iin.

8 8. plus 1 6 rost and insmance.
®
Tt

each or 24 - per dozen,

dozensets.

1b. Crocodile clip for me;ermg etc. Has sharp point
for mermnv iusutation without spoiling it. S,
€ach or 7 - per dozen

2D, 15 amp slvdlok panel mounting fusc and fuse
carrier. 2 6.

. 5 amp slydlok panel mounting hase and fuse
carrvier. £,-.

4h.  Double polc 15 amp toggle switch, ex. eqmpmsm H
l)utunused

5. 5 amov double pole change-over toggle s»\xtch
(DP DT), ex. equipment but unused,

Bh,  Ajr ipaced trimmer 30 pF long lin. =p1ndle 2 .3

fin. coil former with dust core and can, 4 6 phr '

Super Sensitive (2,000 O.P.V.)

Multimeter Kit

17 ranges including D.C. volts to 1,000 volts, A.C.

1o Loo0 volts, D.C. milliamps ta 500,

meg.. s
varts including metal case, s
wire for shunts, selected switches.

scale and instructions,
insurance.

ohmns to 2
capacity and inductance. All the essential
selected resistors,
calibrated
326, plus 26 post and

urit
: minia-
relay. push- .
input trans-
pu~h-pull
cutpul transformer
valveholde
densers. 1 to
usetful bakelite cn-
closed hand switch
which can
used as fuot switc h
~llinreally useful aluminium case *
wuh vasily removable lid., Size approx. 5!in. x ;
for building Pattern Gent ratoror |
Spcecial snip price this month

also be

255

The Skysearcher

This Is & 2-valve plus-metal receiver
set useful as an educational set for
beginners, also makes a fine second
1 sel for the bedroom, work<h0p. etc.
All parts, 1¢ss cabinet, ¢ hassis
|<peaker 19/6. Post and ins
Data free with parts or available
separately o 3-valve batlery
{ version also avajlable af the same

i
L price,

All-Mains Amplifier

Powerful three-vaive Mains smpli-
fier ideal [or dances, partics, éte.
Complete less chassis, cahinet snd
speaker (available if rcquired,—
data 16 (irec with parts). Price
19'8. plus 2/6 post and insurance.

Complete Walkie-Talkie
for £1

mitter has
a range ol
approx. 5
miies.Just
right for
scarch
parties,
ﬂrc bri-
gades, ete. Operatcsondry batterics
Compiete with fve valies ard in
metal care. Size arprox. 9° x6° x 31"
Unused but not Ltested or euarantee d
€1 only, plus 2:6 post and insurance .

Variable Rheostat
;Ilns

is

dutyslider
resistor
rated at
25 amps.,

but easily
capable of
twice this
Be-

load.
#ic  resis
iance js 4
but Ly the removal of one wire
this Becomes .8 ohms, alternatively
1t can be rewired to suit individual
| requirements. Adjustment is Ly
{ rotating a takelite knob which
! couples to a heavy dutv slider, ideal
I for dimwer circuit. Price 8 8, rost
| and in surance 3.6,

I'ohm s

ELECTRONIC PRECISION EQUIPMENT LTD

Post orders are deait with from Easthourne, so for prompt attention please
post your orders to 66, Grove Road, Easlbourne. marked Department 7.

42-18. Windmill Il
Ruistip. Midds, ) f

Phene : RUISLIP 5780 }i“ﬁ‘

Half day, Wednesday., H&

Road,
St~
Saturday.

www.americanradiohistorv.com

29, Stroud Green Rd.,
l insbury Park,

Half day, Thurs
LB OB LLDOIBEREBELLEELLTRLOLLLE LRI L LLCLECLELOLCLELL LT E LT LTS

266. London Road.
t'roydon,
Phone : CRO 6338
Ialf day, Wednesday.

3
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MAR)

A
l_Xj REGD:

Long Wave 800-2,000 metres,
16-50 metres. Designed for use with ™
price of each unit: 32 - plus 129 P.T.—total 44 9.

CP.3 G. As above but with Gram position,
tuning condenser : 39/- plus 57 P.T.—total 54 7.

band 50;160 metres.
80 and 160 metre Amateur bands :

CP.3F,G. As CP.3 F but with Gram position :
79 9.
CP.4.L end CP.4 M.

valve : 25/- plus 10/- P.T.—otal 35 -.

pot core assembly. Price : 22 6 each.

3 370pF and CP.3,500pF. The\c 3 waveband Coil Packs are available
for use with either 370pF or 500pF tuning condensers. The coveriuges are .
Med. Wave 200-550 metres.
MAXI-Q 7 glass scale 1yp2 82,

suitable for use with S00pF

CP.3 F. This Coil Pack is for use with a 500pF tuning condenser and covers
the standard Long, Med. and Short wavebands with the addition o' the
This covers the Trawler band. Aeronautical and the
49 - plus 19,7 P.T.—-total 63 7.

£7,- plus 229 P.T.--otal
These compact 4-station Coil Packs are asvailable

for either } Long Wave and 3 Medium Wane stations (CP.4 L) or 4 Medium
Wave stations (CP.4/M). They are lully wired and require oniy four connections lur use with any standard frequency changer

CP.4L G and CP.4M G. As CP.4 L and CP.4 M but with provision ror Gram posiiion :
See Technical Bulletin DTB.Y for details of all Coil Packs, 16
GENERAL CATALOGUE covering technival inlormation on tull ranse of componegats /- post freo.

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

STOP PRESS.—TREBLE LIFT INDUCTOR FOR THE MULLARD TYPE * C 7" TAPEC AMPLIFIER. Wound in ferroccabe

o COIL PACKS

CR4lLlG & CPAMIG

Short Wave
Re*ail

31, - plus 12,5 P.T.—totul 43 3

Trading Terms for direct postal orders, C.W.0. plus appropriate postal chargas. Pleass send S.ALE. with all enquiries.

EXCLUSIVE OFFER-

low voltage, halogen quenched

GEIGER—MUELLER
TUBES at 55/- each.

A large contract purchase from famons manu-
facturer enables us to wahe an exclusive offer
of these highly sensitive gamma counters. Straicht
from producunn, mdl\lduall\ tested and iully
suaranteed.

SPZCIFICATION
@® Effectivz length : 11.8 cm. Standard Britsh 4-gin base.
@ Background count : 90/min.
@ Plateau : Minimum length 83 V. Slope 5% per 100 V.
© Working potential : 40)-450 V.
@ Current : 0.031 uA to | pAar 101> 6,030 ¢/min,
@ Response : exceeds 30,000 ¢/m.
@ Dead time : 100 usec. at 6,033 ¢im Risz time:

5 to 10 ssec. at 6,000 ¢/m.

@ Temperature range : —55C. g0 - 60 C.
@ Gammaefficiency : 1% . @ Stainlessiron electrode,

COME TO PROOPS’ for special compotient bargains such
as irvansformzrs, rectifiers, relays. solenoids and valves
and an endless variety of surplus equipment at kcenest

pru:es
Dept. P,

PROOP 52 Tottenham Court Road, W.I.

BROS. LTD. l
LANgham 0141

Hours :
9 to 6. Thursdays, 9 to { p.m.
Oten all day Saturday.

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES

KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW, TESTED AND
GUARANTEED
IACS  8i6 6BW6&  T/6/12K7GT 8/-1EBII 6/9.KTIIC 96
1Ct 76 6BW7  &/-{12K8GTI12/6/EBC41 10/-|NI7 76
1C2 8/6 6CHS  7/-{12Q7GT 8/-{EBF8Q  9/6|NIB 76
1C3 9'—.6CI0 §/-116A5 9/-1ECC35 7/6iNI9 716
IFI 8'6:6D1 1:6125L6GT 8/6]ECC8BI 8/6:PCCB4  9;-
I1F3 7/6'6D2 6/912574G  B/S{ECCB2  7/6|PCF8D 10/6
1FDI 8'6 6FI2 &6/-135L6GT 9,-{ECCB3 8/6/PCF82 10,6
+ IFD? 7/6 6F15 $/-135W4  8/5ECCB4 10/6}PLB2 9~
] 9- 6)3G 5/6]35Z4=T 8/-:ECFB) 10/6/PY8I 8:6
1 1P 1O 7:6 6]5GT  ¢'6]5763 1215 ECF32 10/6|PZ30 1776
1P} 7:6'6K7G  5,61D77 6/9 ECH42 10/-1U52 8-
" IRS 7'6 6KBGT %/5/DAF9I 7)6 ECH8I 8/{-U76 8-
| 174 7,6 6L65  19/6, DAF96 -[EF37A  9/-|U78 7=
, 185 76 6Q7GT 8,6{DF9 7/6 EF39 5/-{UBC4l B8/6
V) T7i- 65L7GT 7/6|DF96 8(6 EF41 9/—IUCH42 10/-
3Q4 7'6 6SN7GT 8/-1DH76 8/ EFB0 8/61UF4| 86
I 354 7/6 6V6G 7’6 DH77 T/6{EF9I 6/-1UL4I 10—
| 3v4 7/6 6V6GT 7’6 DHI142 8/6{cF92 5/61UY 41 7.6
| SU4G  B8/6 6X4 7/~ DHI50 tO/-]EL37  19/6|wW76 8-
| 5Z4G /6 6X5GT 7/6|DK9I 7/6|ELIB  20/-1W142 B
6ALS 6/9 8D3 6/-'DK92  8/6 EL4I 10/-IX17 7
6AMb 6,- 12AH9 10/6 DK9S 9/—lEY5| 12/6/X18 8
' 6AT6 7:6'12AT6  8/6]DL92  7/6/EZ35 7/61X142 8/
, 6BAS 76 i2AT7  8/&6 DL96 9,-'EZ40 8/-1X152 10!
, 6BE6 B,’- 12AU7  7/6|EASO 1/61E280 8/-Z277 &
: 68R7 196 12AX7 8/—!FABC90 8/6\EZ8I 8'-1ZDt7 T
| - MATCHED PAIRS
l CL84 23/-, 6v6G and GT 17/-, 68W6 13/- per pair
!

Push Pull OP. Transformers for above 3-15 ohm 14'6

SETS OF VALVES
DK91. DF9i, DAF9I, DL92 or DL94.
IR5, 1T4, IS5, 354 or 3V4....
| | 6k8. 6K7, 6Q7, eVe. 574G
i | 128, 12K7, 12Q7. 3516, 35Z4..

6
6
[]
6
6
2716
27,6

35/-
35—

Fostage and packing, éd. Over £1 pest free. C.O.D. 2/
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B, H. MORRIS & CO. (RADIO) LTD,

PREMIER RADIO COMPANY
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T2t : MUS. 3451

207 EDGWARE RD., LONDON, W.2 & 23 TOTTENHAM COURT RD., LONDON, W.1

The

ofd»

Battervies

(type AD35) or equivalent. ‘)‘3‘,‘; '\\_(‘ S'gal(g‘cx‘gg'
% Size only 8in. X 8in. x 4lin R 3 Inetlu( tion Book 1 6. - N ’
e
Bu:ld thIS New PREMIER  BAT- Ve
TE IK\'1 I ldl\ll\ A= I/\
TOR, housed in twao
TAPE RECORDER KIT I oused I g2 :‘.ﬁi..@.
exactly the same size I M F ,,-‘b‘].
as AD3 and B126 \,\th‘/ !
Blatcemes &Klt 376 | |'u
for plus 2'- p. & p 1
only - - -~

£38.15.0

This Kit comprises:
2-speed lane MK. VI Deck
ier Tape Ampblifier

senarate plug-in-type power pack £14 s
7 x 4 Elliptical Speaker 1'1/8
De-luxe Cabinet with gilt gs and

detachable lid

Reel of Szotch Boy

empty Spool

Latest Tvpz ASCOS

Al the above sectionas caa be puare
chased separiatels,

1.200f¢.

BUILD THE
Rt

I BATTERY
R

Asshownon B.B.C. T.V. This receiver
contains a DAFA6 valve and a pair of
4,000 ohm hezadphones. and is powered
by acombined 67! and 1! voit hattery.
Price complete with headphones but
less bhattery 45-.  Send for free
diagram.

2«Valt 16 AD bakelite-cased ACCUMU-
I \l()R by Oldham. Dagenite. Exide.
New and unused. uncm']ablo Ty x 4 x 2.
Price 6 6, p!ua 1/6 p. & p.

COMPACT GRAM
AMPLIFIER

Complete
readytocon-
nect to any
typeof Pick-
wop and
Bpeaker (3 |
ohmsi A.C.
Muaiins 200
concrol on 97
Overall size 77

Volume and Lonc
extended leads. 1 valve

250 v.

long x 6" wide x 3! high.

“"Petite”
PORTABLE

A completely new design with the
all star features from Lh( firm with
45 years ol experience in the supply

Fxtra, ILT. 10'-
{type B126) or equivalent. L.'I. 1'6

Plus packing and
postage 2 G.

£2:19°6

ADDRESS ALL MAIL ORDER ENQUIRIES TO:

1
signzfor the home constructor. i g'? hz;rlll;Tl i
. e . 45 GNS.
MAY BE BUHT FORR
i Plus 21/- post
£7 ° 7 ° 0 & pkg.
LHITE 2 3 7 By g%:; aqnndhhgg&ajlg

i
|
: 18%in. X 15in. X 9in.

PUT IT TOGETHER YOURSELF

AND
SAVE
POUNDS

TOTAL
COST
ONLY

£9.19.6

Plus 5/- pucking
& postage.
Each Unit may be purchased separately as
follows :—
Amplifier Cabmm m maroon and ravsn
(size 13% x 11 x G!in.
1 Valve Ampllﬁer
7 x 4in, Elliotical Speaker £
B.S.R. TUS Turntable and Pickup £3/19/6
This can also be supplied complete with
the Latest Collaro 4-speed Junior Tu
table and Pickan for only £4 12 6 plu
packmg and postage.
If any of the individual items are pur-
chased kindly add the bostage as follows:
Cahinet 3'-, Amplifier and Speaker 3/-
Turntable 2/6.

3-Rand Superhet
built for £7'19'6 plus pkg.

he
3 -,

Receiver may
& carr

4-WATT AMPLIFIER

sonr rordd.10.07" 0t

Instruction Book 1/- post free.
A steel case is now available, complcte
with engraved panel. for 15' extra. The
amplifier mayv be supplied comblete for
£5.5.0 plus pkg. and post 3/6, or fitted in
casc at £6 plus pkg. and post 3 6.

| The New De-Luxe
'TAPE RECORDER
TR3

for £6. 5. 0. DEPOSIT & 8
PAYMENTS
OR CASH

TRADE
ENQUIRIES
WELCOMED

8 WATT AMPLIEIER

This design includes 5 miniature valves
of the latest types. an ultralinear out-
put transformer suitable for Speakers of
8 and 15 ohm< and a very attractive
Perspex front panel with gold lettering,

complete set of parts
Postage & pad king ° o
5'- extra, £8 8 &
or £10.19.9 buiit and tested. Send 16
for Booklet.

Why not make the best!

MULLARD
AMPLIFIER KIT

Now supplied 1with
transformer.

All the compcnent~ for Model 510, plus
pre-amplifier, on one (hassis (total six
valves), chassi~ #old hammer finished.
May be purchased torr £12,12.0 plus pke.
and pust 7 6. Thi- version complete and
tested £15.15.0. Or pre-amplifier and
tone control 1n s(-pazatu unit £14.14.0.
plus pkg. and post 7

 SPECIAL Renucﬁu
2-BAND T.R.F. RECEIVER

MAY BE Plus 3'- Plk.
BUILT FOR £5-1 o- & Post.

These two receivers use the latest type
circuitry and aie fitted into attractive

ultralincar output

cabinets 12in. x 6lin. X 54n. in either
walnut or ivory bakelite or wood. In-
dividual instruction books 1/~ each.
Post frec.

(Dept. P.W.) 207 EDGWARE RD., LONDON, W.2
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THIS POPULAR RECORDER IS
OFFERED INCORPORATING

'l/f"

((

fidelity

E'THER * * ¢ 4 The Latest COLLAR®@ TRANS-
TAPE RECORDERS

CRIPTOR DECK or
* THE NEW TRUVOX MK IV DECK

THEY INCORPORATE

® Choice of the latest COLLARO or

® You WON'T BUY better value

@ Truly " Hi-IF'i " RECORDINGS are obtuinable
TRUVOX Tape Decks
® The model HF TR2 = fidd Mty ™

e Call in and HEAR THEM or gend S.AE. tor
ILLUSTRATED LEAFLET.
INCORPORATIN
PRIC%E o) ING COLLARO £49 10 o
CREDIT S\LE "Deposit £12.8.0 and § Monthly Pay-
AMPLIFIER
® ROLA CELENTION 105 #in. P M. Speaker gga‘i\@r&ﬁg‘}ibgé)‘% DECK INCOR- £52 10.0
b T ~ -
) e CREDIT SALE, Denosit £13.0.6 and 0 Monthly Fayments of £4.16.3.
® ALDS Lrystal = RE H.P. TERMS. Deposit £26.5.0 and 12 Monthly Pavments of £2.8.8.
H.P. TERMS : Desposit £8 and 9
SITERN'S MODEL | months of £1.
HE, TRI—‘\ com- | CREDFT TERMS : Deposit £4 and 9
monthly payments of £1.9.4. When
talls,
use with Truvox or Collaro Decks and incorporates Record- | HOME CONSTRUCTORS. We can
ing Level Indleator and Monitoring facilities. Please I ;u{l'lilrvs td I(ﬁltl s']-l{‘l’l \"{\Pl)f
E i ; iry. 5 0 build thi A -
EendS EI}QUUY £11 10 0 (Gusbicant; ' l-‘lluR for £12 (plus 5/- carr. and ins.).

ments of £2.5.1
(Carr. and ins, 6’«)
-~ s ERASE UNIT . POWER SUPPLY UNIT £16.0.0 <o & é
own Power Supply. Can- be supplied correctly matched for ; (e

ments of
(Plus £1.10.6 car ria-:e & insurance of which £1 is refunded on return of Packing Case.)
Pletely assembled oecdering please advise make of
and ins.)

H.P. TERMS. DeDo:lr. £24.15.0 and 12 Monthly Pay-
L TAPE PRE-AMPLIFIER l fidieﬁtyﬁ" TAPE AMill}léR 7HF/7'|'R2 ﬁﬂ&;;aiggM][L
Pre-amplifier  with | geck in use. Send 8.\, for full
SPECIAL nEDUCT]OV WHEN PL'RCHASED WITH DECK.

'he Assembly Manual., Practical ZC‘”‘ e supplied to correctly C‘Def'§
l)mgmms‘ ete., are available for 216 ate with CO“‘“‘O & Truvox Decks.

"HOME CONSTRUCTORS WE MAKE SPECIALLY REDUCEDl

|BUILD YOUR OWN RECORDER ... We offer
It TR SAT W £33T16'0 PRICES FOR COMBINED ORDERS|
£35.0.0 ADD TAPE TO YOUR EXISTING
. . . WE OFFER YOU
M to- £35.0.0|

e
T %11;:/1%'“%? &'}.‘i?.ﬁm """" d POWER UNIT,
(b) The % 3 an »
'bo:h assembled, with the TRUVOX TA AMPLIFIER
DECK  incorporating PRECISION va £41.10.0 (2 The Model UF/TRIP TAPE PRE-AMPLIFIE

g(l)_,'IT‘EgEI%TIVELYYhA ..... = DI gether with the TRUVOX MK IV TAPE DECK

e Amvlifier an (b) ALTERNATIVELY as_ ip {a) abavo buL Truvox Deck

R i e i, o B 1 £35.0.01

I%)Co'tha;:embled wmhtheCOLLAROTR ANS- * (c) The model HFITRIP TAPE rm-nwur-u-.n - £31.10. °|

D —— £35. 0 .0 gotner with the COLLARO TRANSCRIPTUR Tape Deck...... I
lALTERVATI\ ELY t £31 10 o PLEASE INCLUDE 12/8 to caver cost of ca rmzo and insuranee
lUmt as a KIT OF PART HIRE PURCHASE and CREDIT SALE TI S are available on all]
plus 126 ca €. equipment (excluding Kits of Parts). Send S. A E. for details.

|TO COMPLETE THE RECQRDER ... We offer NOTE.—The Collaro Transcriptor is in short supply and there may be a|
The Portable Carrying Cas. delay in delivery. We will however book an order. |
|Acog Crystal Mike Rola mm ALL (Plus 76 The Deck switches of the Transcriptor have to be ' wired-up.”” We will

% 6in. P.M. SPEAKER ... 1,200ft. FOR £9 o 0 carr. complete this wiring, for use with either the IF TR2 or the HF TRIP for |
|P1asnc Tape. & ins.) an extra charge of £1. :

. - “ FRUSTRATED EXPORT ORDER ”
A sﬂectlon of RADIOGRAM cHASS|S The Coss Model 527. X 4-Vahe * AN
enabling *“ MODERNISATION ** of that OLD | dry’” Battery Transportable.

RADIOGRAM - Offered £6 15 o Plus 5/- carw
ALL ARE THE LATEST AMFM DESIGN for & ins
. Comsists of a 4-valve Superhet thcnu
covering, Mediuim Waveband 197-575 met.

@ The Dulei Model H.3
£20.17

7.

® The Dulci Model H.4
£24.8,

and two Short Wavebands 13.6 to 136 et
The new low consumption valves are incor-
porated and the whole is accommodated in
an agrractive robustly made case. Battery
required is 90 volts and 1.4 volts ipiice

® The Dulci Model H/
rp £

o The ARMSTRONG o LD &l 1) EREGREN D GRERy
PB 409 £29.8.6 il

STERN'S “ F.M. " TUNING UNIT

A 5-valve Funer incorporating the latest

® The ARMSTRONG AF
105 £37
\Iu]lard Permeability Tuning Heart and a

We also have the latest

FM or combined AM/ * Mag: ye ' Tuning Indicator.
FM RADIO TUNING UNITS I’I(I( l. ASSEMBL (51 £14 10 o
® THE Dulci FM Tunel incorporating Power Supply RIZEADY FOR USE O -
£17.10.3 (Plus 76 carriage and insurance.)
@ The Dulci AM FM Tuning Unit having own Power | TERMS : (a) Hire Purchase:@ Deposit
bu ply incorporated 0.17.0 | £7.5.0 and 9 monthly payments of 18:4. e

£2
he TSL FM Tuner incorporating Power -:mmlv (b) Credit : Deposit £3.12.6 and 9 monthiy
8.18.0 | payments of £1.8.7.
The above are just a few examples—we have others. Send
S.A.E. for full data on any chaszis. Credit Sale and H.P. HOME CONSTR U(l()lts—You can build thxs unit for £10.10.0. Full
Terms are available. Assembly Instructions are available for 1/6.

HOME cONSTRucTORS—'t};:!i,%s;‘ixxE",:“ STERN RADIO

IR e EUIPOIR ARG O READT IO ASSRNELE Conl LIMITED

L D v " Dept. P.W.
EASILY, ASSEMBLED NLY A SCREWDRIVER 1S REQUIRED. THEY (Dept. P.-W.)
ARE PACKED FLAT ]“l’ CARTONS AND COMPLETE WITH SCREWS. PLEASE SEND S.A.E. WITH ALL

SEND S.A.E. FOR LEAFLET.

www americanradiohistorv. com
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1958 NEW LOOK MULLARD DESIGN

The VERY POPULAR MULLARD
£ 5-10 "

June,

MAIN AMPLIFIER

,@ﬁ@%

Undoubledly the
most  successful
ambplifier yec designed, and used in conjunc-
tion with the new Mullard Pre-Amplifier, an
undistorted power output of up to 10 wattsis
obrained. Thoroughly recommended to the
‘“ Hi-Fi 7’ enthusiast who coutemplates a
very high quality home instailation. In
addition the versatility of the eguipment
makes it quite suitable for use in small
halls, etc. We supply complete to MUL-
L.ARD'S Specification with specified valves
and components and including the latest
PARMEKO Ulsra-linear Qutput Trans-
former and the PARMEKO Mains Tranc-
former which has power available to drive

Radio Tumrg L'mt
EIOMI LE/ 1 T OF PARTS £10-o-o
Alternative \ we suppiy
ASSE‘\IBLED and TESTED £1 1 '1 o-o
rlagc & Insurance 5'- extra,)
5-10 ith the hlh'&l AR
A-LINEAR ovree

1 G 3
'l'l(.\.\\'lv‘l)R .\l ER  for

£1 6 0 ('Mrn‘

Please erel
alternative
Lists and

ctical Drawings, etc.,

a) The COMPLE
AN AVIPL and the 2
OL UNIT

I
ORM

%
PARTRIDGE TIRANSE

“5-10" AMP-
LIFIER

Designed for a simple domestic 1n<{allaunn
with Genuire High Quality reprcduction
ub to a maximum of 10 watty. Separate
BASS and TREBLE Controls are incorpor-
ated with switched inputs for 18 and L.P.
Records plus Radio Tuning Un
We incorporate SPECIFIED COMPONL\TS
and NEW AMULLARD VALVES. We aiso
gi1ve the purchaser the choice of twa of the
best ULTRA-LINEAR OUTPUT TRANS-
FORMERS made—first the latest by PAR-
nd =alse the latest by
extra). Wealso aupplv
MAINS TRANSFORMER.
and this has extra power availnable to supply ‘
a Radio Tuning Unit,
The Control Unit can easily he detached
from the Amplifier Chassis for use in a
2?“0”&(1)}5‘1‘ l‘p'f?:l iglnT OF PARTS
(PARMEKOQO Transformer: £11 o 0

Alternatively, we supply
ASSEMBLED AND TESTED

Credit Saje. Dep. £3, 4.6andQMonth]yPay-
ments of £1.4.11. H.P. Terms, Dep. £68.15.1 0'
and 8 Monthly Payments ol 19/3, Send
S.A.E. for ILLUSTRATED LEAFLET or 1/ 6
for the COMPLETE ASSEMBLY MANUAL

109 & 115 FLEET ST
LONDON, E.CA4.

Telephone : FLEet 5812/3/4,
CORRESPONDENCE

tol huxld the ** 5-10

n

TLAVI
FR

PRACTICAL WIRELESS
FOR

MULLARD’S NEW2-STAGE PRE-
AMPLIFIER - TONE CONTROL

A completely
new design employing

Two EF86 valves, and in particular de~iwned
to overate with the Mullard range of Power
Amplifiers, but also perfectly suiable jor
other makes, etc.

Briefly it incorporates :
® Equalisation for
characteristics.

® Input tor
® Magnetic
@ Input for Civstal Pick-Ups.
@ Input for Tape 1cplay.
ta) Direet from High lmpedance Tape
Head.

the Jatest R.LAA.

variable
Fick-Ups.

reluctance.

th) From a Tape Amplifler or I're-
Amplifier.

@ Sensitive Microphone Channel.

® Wide range Bass and TREBLE Controls.

® Attractive Perspex front control panel.

e Ou rF]C{ﬁ"I 1; :Erlctlv to MULLARD'S
(¢

COMPLETE KIT OF "PARTS £6'o'o

Alternatively, we supply

ASSEMBLED and TESTED £8 o o

(Carriage & Insurance 5 - extra.)

S.AE. it (LLUSTRATED and DESCRIFTIVE LEAFLETS are required :
the COMPLETE ASSEMBLY MAN

UVALS. (‘onminmg component Price

are available at 1'8 €ach

SPECIAL PRICE REDUCTIONS .

KIT OF PARTS to build both the ** - 8 N
AGE PPRE-

£12.10.0 g
£15.15.0

') £1.6.0 EXTR.A
IS REQUIRED.

A
VERY
uGu

ON o
COMFLTTE KI1T OF PARTS £7 10 o

(plus 6 6 coverage and insutance).

Alternatively supplied ASSEM-

BLED and FULLY TESTED is 19 6
(plus § 6 coverage and insurance)

The complete specificaticn is a\allable for

1 6. Developed from the very rorular 3-

valve d-watt Amplifier designcd in the

Mullard JL.aboratories. Our kit is complete

to MULLARD'S SPECIFICATION in-
cluding supply or sprcmed COMponent s,
valves a EKO ourrur

an

TIRANSFORME R
We also include switched inputs for 78 and
L.P. records, plus a radio position. Iiatra
power to drive a Radio Tuning Unit is also
available.

THE IDEAL AMPLIFIER FOR A SMALL

HIGH QUALITY INSTALLATION

(a) The  3-3 ** and the 2
both AN B ) and’l
1
£
MBEED and T

T £9.9.0 &
When ordu m" include anext1a 76 to cover Carriage end Insurance

THE NEw COMPLETE MULLARD' THE NEW COMPLETE MULLARD * 3- -3 \

259

“Hi-Fi”’ ENTHUSIAST

THE NEW MULLARD “3-3”
MAIN AMPLIFIER
=

BRased
entirely on
the present very,
popular
mode] and designed to OneraLP in <on-
junction  with the new 2-stage PRE-
AMPLIFIER (shown left) thus providin&
all the facilities associated with the more
expensive * Hi-I'i ° Equipment. We recom-
mend It as the IDEAL HOME INSTAFL-
LATION where very high guality is desired
at the lower volume level (up to 3 watts).

vValves and Components. Has power avail-

able to drive a Radio Tuning Unit. £7.0.0
COMPLETE K1T OF PARTS
Alternatively, we supply £8 o o
ASSEMBLED and TESTED OO
(Carriage & Insurance 5 - extra.)
PPN
()lll\ \I‘ “ lll(-l[ GRADE

1 0l t s and
Moy, l,ARl) \ ALVES are
supplied with these Kits—
We do NOT use * surplus
or Cheap”  components.

NOTE:;

AGE l'_f_lE-A‘f‘"’L__'_” LR £15.0.0

I' £3.15.0 & B Monthly Payments of £1.7.8
7.10.0 & 9 '\lnnlhl\ rayments of 19 -,

the 2-S1'AG ‘RI‘, AMPLI- £18 18 o

1T £4.150 & 9 \lonthl\ l'a)nu\me of £1. 14 7
12 Monthly Payments of 17/6

RECORD PLAYERS

I The Very Latest Models ape in Stock.
| MANY AT REDUCED PRICES 111
TRANSCRIPTION TITTS —AUTO-
CHANGURS, RECORD

Send S.AE. for I L ED STOCK LIST
A FEW CASH BARGAINS

1 @ The latest l;\l{

NARCH

AU h

Entirely  com-
plete w1th Crystal
Inck Up

£7 196

& A ORE]
p] O R — Com-
‘Pﬁw labl s
(Al=o available with the low gai
‘1’ % Bl Op (e, the o v n Studio
F[lei(llatt;?;.tl()(lll ARO 4 SPLED SIN-
. 5 YER ¢om-
e with Studio on £6 19-6
. The COLLARO R 4 8) i1y
ISING TORBD I’l AYER, complete

(with e Crysral Pick £4 10 o
[(Thls high output Crystal I'ick Up is avail-
|able separately for £1.12.6.)

CarriageandInsurance onatove Units§

scpa.

-PX,

SPECIAL CASH ONLY OFFER !!

This very  attractive
l'()R (3 1\Ill AMPLIL-
[} 1 together

good quality
A\II'I IFIER

The Portable Case will alzo accommodate
almost anv make of Autocharger and is
attractively finishcd in Maroon and Grey
Rexine,
WE ALSO SUPPLY SEPARATELY—
taze (plus Rectifier)

£4.2.6

[ © £3.17.8
(C\ POLSPENK o ‘9
Carriage and In:uxan(’e 4'- extra,

(.'I{.\)I
and a 1matched
.M., SPEAKER.

ALL for
ONLY
(pluq

£8.7.6

76 carr. &

'I‘he Amplmel con
sists of a 2-Stage R
design  incorpora- =

ting 3 modern B.V.A, valver and hn separ-
ate BASS and TREBLE CONTROLS.

WwWWwWWw.americanradiohistorv.com

We_ supply completely to MULLARD'S
SPECIFICATIOV including the latest
PARMEKOQO Output Transformer. specified -

]
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SIGNAL GENERATORS

25/- deposit and G monthly
payments of 21/6. Cash £6.19.6.
Post and Packing 5/- extra.
Coverage 100 Ke/s-100 Me <
on fundamentals and 100 Mce/s
to 209 Mc's on harmonics.

Metal case 10in. x 6iin.
54in., grey hammer finish.
Incorporating three miniature
valves and Metal Rectifier.
A.C. Mains 200/250 v. Internal
Modulation of 400 c¢.p.s. to a
e depth of 30°, ; Modulated or
uynmodulated 1 vutpat continuously variable 100 millivolts.
C.W. and mod. switch, variable A.F. output. Incorporating magic
eye as output indicator. Actutacy plus or minus 2%.

25/- deposit plus . & D. 5 -
ani 4 monthly payments of
}2)L 55.’ Cush £4'196 plus . &

Coverage 120 Ke s, 81 Mo s,
Metal case 10in. x #lin. X
41in. Size of scale. X
3tin. 2 valves and rectifier.
A.C, mains 230-250 v. Internal
modulation of 400 c.p.s. toa
depth of 30",, modulated or
unmodulated R.F.. outout
continuous variable 100 milli-
volts. C.W. and mod. sw'trh.
variable A.F. output and moving ¢oil output meter. Grey hammer
finished case and white pancl. Accuracy plus or minus 2.
CONVE TO I.T.A. FOR ONLY 25 - deposit plus P. & P. 5
and 4 monthly payments of £1;5-6, Cash £5 17 -plus P. & P. 57
ANY T.V. (except Philins Rristol
area or Valley ., Wales)
OF LT.A

MWITILIN 35 M1
TRANSMITTER. ALL Cl1

NO ALTERATIONS TO E
Complete with built-in power supply.
200-250 v. A.C. mains. Crackle finish
case 5iin. long. 3lin. wide. 44in. high,
incorporating gain control and band
switch. Illus. with cover removed.
Complete installation comprises * Con
verter.”” Wolsey 3-element 1.T.A. out-
side or loft aerial. 36ft. 1.T.A. lead.
two plugs. (Wolsey 5-element. 10,- extra.)

“ CONVERTER " only £3/19-6 plus . & P. 26.

AC/DC POCKET MULTI.METER KIT

§ Comprising 2in. moving coil meter.

scale calibrated 1 AC'DC  volts,
uhms and milliamps. Voltage range
AC/DC 0-50. 0-100, 0-250, 0-500. Milli-
amps 0-10, 0-100. Ohms range (-10.0)J.
Front panel. range switch, wire-

wound  pot. for ~—ohms - z2r0
setting), toggle switeh, resistor
and rectifier. In grey hammer

finish case. - SOl el -
: it s raste
19/6 S

xLra.

&P.186.
Point to point wiring diagram 1 -, free with kit.

A-VALVE ALL- DRY SUPERHET
PORTABLE KIT

incorporating Ferrite rod aevial,
Medium and long waves. In grev
jeatherette. Size 9in. x 7in.x in
Valve line-up : 1T4. 1R5. 1
3v4. Complete kit of parts 'les:
batteries).

5 lg 6 Plus Post &

. . Packing 3'6.

“PORTABLE AMPLIFIER

Size 6}in. long, 5in. high. 21in. deep. Wwill suit any .
type of crystal pick-up. Output approx. 2watts. Incorporating
ECC83 double triode. Cossor 142BT output pentode and contact-
cooled rectifier. Fuliy isolated mains trans- 49/6 Plus
former for 230°250 AC mains. Base. treble, and P.& P.3/6
volume controls. .
5in. SPEAKER with o.P. TIRANSFORMER purchased with
the above, 18/8, plus P. & P. 1/6.

COLLARO MIXER 4-SPEED AUTOMATIC CHANGER

Model 457 Type * O " Pick-up. Size 12in. X 13}in. Minimum

clearance above basehoard 5in.. helow 21in.. 10 records. A.C

mains.  29-250 v.. turnover ¢rystal head. Brand new, fully

guaranteed tsuitable for use with the ;ibovc amplifier).

£8 |9 Plus or 25,- deposit, plus P. & P. 5/-, and
. VP &P.5-. 7 “rnonthly payments of £1/5/0.

RADIO & T.N. COMPONENTS (Acton) LTD.
23 HIGH STREET, ACTON, LONDON, W.3
All enquiries S.A.E. Goods not dispatched outside U.K.

r

This superlative all
British  Deck  wit
three speed cont
knob 15 designed

features place

Paten

h
ro}
to

allow casy fitment and
simplicity of’ operation.
The many outstanding

this Deck

in a class alone.
Detatls on request

ty pending

TEHOCHNIQUES

oré Street, London, N.19: Tel

ARChway 31114

June, 1958

PERSONAL

POSTA

“MY BENNETT
COLLEGE TUTOR §

M

R

SERE S
o

T ¥
mw%v;w

WHAT CAREER DO YOU WANT?

Building Television
Carpentry Wirefess Telegraghy
Commercial Art and Telephony

Draughtsmanship  Book-keeping

Etectrical Eng English

“Electric Wiring Geegraphy
Forestry Journalism
Locomotive Eng. Languages
Machine Drawi Mathematics
Mechanical Eng. Medern Busihess
Mator Engineering Metho
Plumbing Police Subjects

Quantity Surveying  Salesmanship
Radio Engineering  Shortha;

Sanitary Science Short Story Writing

Surveying and many others
OR WHY NOT OBTAIN A

QUALIFICATION?

AMLCE. AM3. Mun.E.

AMIMech B AMSE

ARIBA. AACCA.

AM..Stevct. B, ACWLAL A

GEN. CERT. of EDUCATION & R.S.A. Exams.

Post this coupon NOW!

www americanradiohistorv. com

L TUITION

j Every Bennert College student enjoys

IGHT HAVE
BEEN IN

THE ROOM”

this {riendly, intimate coaching right

through his Co

urse. A few of the

Courscs are listed opposite. Tell us

your subject, W
Bennetr College
tamous FREE

w0 SUCCESS.”

e will send you The
Prospectus and the
k *“Train your mind
This will show you

how you can advance 1o a better, finer
future by Personal Postal Tuition.

Fill in and post t

TOWN  oaias

s f under 21)
Please write

he coupon today.

{Dept. F.104 PT.) SHEFFIELD 1
| Picase wend me the Prospectuson.......... |

.......... and my free t
557

in

e ———d
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The Brayhead Turret Con-

VALVES 6AKE  6/6 6X5G 7/-135Z5GT 9,-1210DDT 46 verter.—Comprehensive in-
Guaranteed 6ALS 6/6 | 6X5GT  7/- 42 8/- 1 210VPT 36 srallation instructions, plug-
ua 6AM6  9/-16/30L2 12/6 | 50CS  11/6 | 807 6/6 in facilities for over 600
All Tested 6AQS  7/6 ' 7B7 8/6 ' S50CD6G 1954 2, popular models of T.V. sets
— 24 Before 2:62 Ig/: ;gg g:- SoLeGT 3;;2 (9)22 ;}’z of standard 1.F. ranges, £7.7.9
A Dispatch . {- Hlustratzd lea‘lets available.
6B4 5/ 7H7 9,-175 1176, 900+ 5/6 Adaptors Price ......... 76
/ i \\ —_—_ ’6886 41-17Q7 977 7/6 9002 5/6
6BA6  7/6 757 9/6 8) 8/6 9003 56 |
AC6PEN 6/6 ! H30 5~ | UCF80 23 ' ggac 2}//‘; ! gg‘; g{‘ : :3%3; 33% j 3%2‘ 5/: | ssiffi'.f«'.‘ szyszﬁ:isj
AC'THI HL23DD 8/6 [ UCH42 106 - ; / ) 5/ | wi -
sy KION ol [UCHSI 16 [8HE 16 901 s | Former Crebts ed T
ATP4 KF35  8/6 UCL82 23/- - | f
AzZ31 ”}5 | KK32 13//- ‘v UCLe3 25,9, 6B]7  11/6 | 1246 6//6 MAINS TRANSFORMERS equipment, 11/ each,
CBL3I 24/4 KLL32 8/6 , UF4) 10/6: 6BW6  8/6 | 12AH3 11/6 3 Way Mounting Typa.
CCH3s 244 KT24 5/~ [UFES 106 6BW7  10]- ! 2AT6 10/6{ . PUBLICATIONS
CL33  20/2°' KT33C 10/- | UF89 10,6 | 6C4 I A pri ] .220- <. No. 138. TO MAKE
CY3l 175 KT36 27/10|UL41 10’6 6CSGT 6/6 | 124U5 Noje [ rimary : 200220240 4. Sec: RERIALS FORTV. (Band |
Dape lo XIS e W i S b QuRIT TSR B e was wd VhE e
i 4 14 /- . .
DK96 10/6 | KTW6I 3/.1I uL84 1176 ' 6CD6S 31/ "128A% 9,/- E:,:_}; D) 8 0 i) G r[jDi:flft:reLDtr d:lsligncshafg?ellgca( ;r:c'i‘
DL96  §0/6 . KTWe3 7/6 | LUU6 2011 6CH6  7/6 12BE6  10/-] . fring2 areas. each. 2/6
DM70  8/6 | KTZ4l 8/6{UUE 127/10 6D6 - | 128H7 11/8|Primary: 200-220.240 v. ' Sec. ¥ T
EAS0 1/6 ME91 716 UL 86 6F! 136 | 12C8GT 8/-|ondaries: 350-0-350 v. 80 m A No. 140, TELEVISION SER-
EABCBO 10/- | MH4  7/61 UY4l 86 6F5G  7/6' I2H6GT 3/- ?3'5',3 v. 4 ;"‘P--4°-52V|» 3 S ;'cj,NG FOR %E,G',NNEZS'
EACYI 7/6 MH4t  7/9,uUvs> 10-6F6M  7/6112)5GT 4/¢|Both tapped ac 4v. Cach pages of Informacion.
EAF42 mé‘ | N37 181 i VPZE; DERLIE! 14/- 1277GT 10/6 | MT3 reach L 4/6
EB34 2/- | N78  12/6 [ VP23 66, 6FIS  14'- 12K7GT 8/6|Primary : 203-220-240 v. Sec- No. 142.  MODERN TV-
EB41 96 0OZ4 5/6 ' VP4l 36 6G5G 4/6{ 12X8GT ondary 30 v. 2 amps. Taps at CIRCUITS AND FAULT
EBC33 7/6 . Pél 3/6 i VRIOS 30 ! 6HS 2/6 | 13/8]3v.4v.6v . 8v.9v. 0v., FINDING GUIDE. % Many
EBC4! 10/6 | PCC84 10/- ! 66 ' 6H5GT 2/6  12Q7GT 8/6]15 v.. 18 v.. 20 v.. 24 v., 21/9 interesting Circuits included.
EBFB0 10/6 ! pCFao 13/6 | VRIS 4’ 6)SGT  §'6 . 125C7  1/6] each. Postage and Packing each ... 4/6
EBF89 18/l : PCF82 1218 | VRISO 30 6}5M 6/6 ( 125G7  T/6] please add 2/- per transforimer. Reprint No.5. TV FAULT
EBL21 24/4' PCL82 14/6 ' 9! %G :: :%2;}'7 %lé CHASSIS - FINDING.  Profusely illus-
EBL3! 24/4 PCL83 14/6 | VUI20A 34" / /- L A . trated with Photographs raken
ECOl  7/6p(38 27/10 ' VU39 (7M. 9. 125K7 6| Aluminium Undrilled with Re- ¢ 5 "0 L QURETAPRS (R LD
ECC40 126 [ PLBl 14/} (Mu12 14y [6K6GT 70| 12517 /. inforced Cornars. Available injeach ... ........ -
ECC84 10/3 | PL82 9/6 89 6K7G_ 5/- 125N7GT ¢ following spzes - = i |
ECCS /6 | pLe3 116 Ivulll 26 6KIGT Ti| oy II6| Einx fnx2i 4 PLIFIERS  FOR AL,
A . . ) -y
ECFa 126 pvap 3. Wiz 13 6KeG 86 147 iais[10n x 7in x 1 mumber of ampitars sotectsd
ECH2I 24/41pY8l  10/-| X65  12/6 6K8GT 10/~ [5D2  7/9|!2in. x 3in. x e e e Gl e D
ECH35 10/6 | PYg2  8/6 | X78 2213 6K25 23/11 1 198GSG 12in. x Sin. x 879 nd ease of cti
ECH42 |°/6 PY83 10/~ | X79 6 6L6G 9. 24/4 |2|n x 8in. x 3,16 and ease of construction.
ECH8I  9/- | PZ30 20/11 | Ye3 9/- 67 76 20D1 _14/-[14in. x 3in. x . g oo 27 AT ELIRIE R
ECLBD 13/6 ' PEN4DD Z309 9/6 6N7 7/6 1 20F2  27/10( 14in. x Fin. x 5 II:- MANUAL NO. 3......... 3/6
ECL82 12/6° 27/10 | 2359 9: 6P23  27/10  20P1 27/10!6in. x 6in. x . ... B/6 No. I0L. TWO-VALVE
EF22 8/6 § PEN25 §/-!Z759 9/6 6Q7GT 9/-'20P3 20/I11 L\Glin- 3 I?m- x'i'_.d- W I‘fl/— RECEIVERS .................. 1/6
£ 6/ 4, 15 6SATGT 8/~ 20P5 20/11 _are four-sided—ideal for i i K
L T aie i e ST R A | e e N ens | ONEVALYE
EF39 6/6 | PEN46  7/- | IA7 12/6 65H7 6/~ 25L6GT 10/. | power packs, etc. _
EF40  13/6 PEN220A / 1C2 11,6 65)7 8/6 25YS  9/91WB ** Stentorian ' ,’;‘&E',?,“ERSTH“E VALY,E
EF41 9/9 ' 4/-1 1CSGT 2:6 6SK7 6i-125Y5G  9/9 Model HF 812 Die~case =~ i s
EF42  14/- | PENA4 15/-{ID6 126 6SL7GT 8/- 25Z4  9/8 Chassis ... ... 84/6 No. 96. CRYSTAL SET
EF50 4| QP21 7/6! IH5GT 10/6 6SN7GT 7'6 25Z5  10/-} Model HF 1012 Die-casc CONSTRUCTION ...... l-
EFSS 10/- [R16  27/10 | IL4 6:6 65Q7 9/3 2526 IO//- chassis ... ... 99/9 No. 146. HIGH-FIDELITY
EF80 9/6 | R19 13/6 | $LD53 3/6 6U4GT 14;,- 30F5 12/6 | Universal spaech coils. .LOUDSPEAKER ENCLO-
EFg5 9/- ' SP4l 3/- | INS 10/6 6US/6GS 8/6 | 30FLI  12/6} ¢o-axiat Cables, etc. yd. SURES ... .....iieinen, 5/~
EF86  13/6 | SPel 3/- | IRS 8i- 1 6USG  8/6 130P4  21/71  Aerialite Aeraxial 597. No. 126. THE BOYS®
EF89  10/-15P220 3/11 154 10;6 6U7G 876 1 30PI2 12/6 semi-airspaced ...... 9d. BOOK OF CRYSTAL SETS
B ?42'“'2 2‘;//4 i1 ;’: ovecH ;//':ggtlélm'%f': _ Ashton Co-axial cable WiTH PRACTICAL Clzi/!6-
/6! TH - 4 . - solid ¢k EVIIUS  sasasasanonoananonsonana
EL33 202 | TP2S 27/10 1Us 7:6 6V6M  8/6° 35W4 BI6| pibbon All publications plus 4d. each
Eua 27’6'/0 E U0 10/6 | 2C26 16 1 6X4 7/6 35Z4GT 8- 300 ohms  .oeceunnen.. 6d. postage.
L4l 10/6 | UI4(DW4/ [ 2X2 4
EL42  12/-{ 500) 86 |3A4 7.-
ES Jogiunm 606 s LOUDSPEAKER UNITS
5 4 - . .
| . Make Type Size Price
EM80  10/6 | U45 15/- [ 3Q5GT 9.6 Plessey Square 3in. 19/6 each
EMBI  11/6 | U323 14/6 | 354 8- Lectrona, Plessey Round Sin. . 1716 each
EYSI 13/6 , U403 17/5 | 3v4 9/- Goodmans, Plessey Round 63in . 18/6 each
EY86 '7/,6 U404 11/10 | 4D1 3/- Goodmans. R. & A, Round 8in. . . 19/6 cach
EZ40 9/- I usot 31/4 | 5R4GY 9,§ Piessey. R. & A., Elac  Round 10in. . . 25/6 each
EZ41 10/- UABCS80 SU4G 8- Elsc Eltiptical  7in. x 4in. . 19/6 each
EZ80  8/9 10/6 | 5Y3G 8- Elac Elliptical ~ 10in. x 6tn. ..... .. 25/6 each
EZ81 11/10 UAF42 10/6 | 5Y3GT  8/- All the above are PM units with 2 to 3 ohms speech coils.
EZ90 8- UB4) 9/6 | 5Z4G o, RTC 12in. heavy duty 20 61in. Mains Energised
El '43 2/~ UBCA! 10/- | 6A7 13 - watts model |5 ohms Speaker ... t7 6
FW%SOOIO 8%2334 9/6 2':%67 '60"; Speach Coil .ooovovii... £5 5 0 8in. Mains Energised Speaker
2 ' £ 1 0
GZ32 12} 20/11 { 6AG5 56 All have field coils of approx. 600 ohms.

f==rrpm] st~ [ TERMS : Cash with order or C.O.D.
Posftage and Package charges extra,

as follows: Orders value 10/- add
103 LEEDS TERRACE 1/-; 20/~ add /6 ; 40/- add 2/-; £§
add 3/- unless otherwise stated.

WINTOUN STREET Minimum C.O.D. fee and postage

3/-. All single valves postage 6d.
Persona! Shoppers Monday-Friday

LEEDS 7 9 a.un. to 5§ p.m. Saturday 10 a.m.
to t p.m.
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Just a line to say ALIGN!

I8 QBLgninesl progrectdy
G e 45 e 44
> don orbon i e et WS40
oot A ey e gaiaianing

TEST YOUR TRACKING

L B
e T e e
: ;

* "

E__,__é‘ S R T BJ introduces the first ALIGNMENT PROTRACTOR in
[ \ﬁ-.':;_’_w e e : plastic ivorine for measuring the tracking accuracy of all
- SJ pickup assemblies.

A vital measuring instrument.
Send P.O. for 7 - today.

ONLY Bj ARMS OVERCOME TRACKING ERROR

See your dealer today and visit us at the AUDIO FAIR,
April 1958 in Room No. 130.

BJ TANJHARM ...  £3.3.0

P.T. .. £1.53
Bf SUPER S0 MARK Il £11.11.0
' P.T. .. £4.125

BURNE-JONES (DEPT. D.) SUNNINGDALE ROAD CHEAM SURREY

MULTIMING —

This splendid new AVO Instroment

has been developed to meet a definite L

demand for a sturdy pocket-size multi- .

ronge test meler at & modest price. RANGES
D.C A.C

B) TAN/H

A new pocket-size instrument
for the Radioc ond T.V. constructor.

witible tor use on modern elecironic

apparatus s well as for radio and -C. -C.
devisi . motor s chicles Voltage Voltage
Iclevision . receiners., \g.‘! es. 60— 10CmV. 0— 1oV,
wnd all kinds of domestic appliances 0— 2.5V, 0— 25 V. [
P R 0— 10 V. O0— 100V,
«nd workshop equipment. 0_ 25 V. 0— 250V
Readings are obtainable yuickly and 0— 100 V. 0— 1.000V.

A 0— 250 V. e
casily on u very open scale. and range 0—1,000 V Cl'-lr'rEnt \
selection is by means of a robust clearly 0—  100uA Pockat soze - 5§ x 33 x 13 ins. Leather Gose
marked rotary switch of the charac- p 0o g—- I(;mﬁ We zht : | IF. ebprox. “if required 32/6 i
teristic AvoMelter ty pe. Measurements  g._.30.000 ¢ 0— loo:A Sensitivity Tt e
of A.C. and D.C. Voltage, D.C. 0—2M C— A 10,000 jV on D.C. voltage ranges.
Current, and Resistance are made by List Price : 1,000 . AL " "

Accuracy ¢

uns of only two ¢ ection sockels.
meauns of only two connection sockels 3%, of full scale value on D.C. .
Desiened and Manufactured b A s o »w ow AC
ecigned a . -
g n anufactured by l ﬂs To meet special requirements, instruments
.

can be supplied to a l‘lll‘gw degree of

complete with Test accuracy for & smail additional charge.
Leads end Clips. Telephone : ViCtoria 3404 (9 lines)
8 AVOCET HOUSE -92-96 VAUXHALL BRIDGE RD.- LONDON - 8.W.1

M.M.2.

www americanradiohistorv. com


www.americanradiohistory.com

June, 1958

PRACTICAL WIRELESS

EVERY MONTH

VOL. XXXV, No. 613, JUNE 1953

COMMENTS OF THE MONTH

s [

YT S SO NP N NP ST N N N

et <

e

&
ps
&
-
A
¢
i
¢
p
4
5
3

2o e

[ICrar

T J A R X TN ST

Editorial and Advertisement Offices :
PRACTICAL WIRELESS
George Newnes. Ltd.. Tower !ouse.
Southamptoa  Street, Strand. W.( .2,
© George Newnes Led.. 1958,
Plione : - Temple Bar 4363%
Telegrums : Newnes. Rand. London.
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.
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including postage for (n! vear
Infand - - - 195, per wonuny.,

Abroad - - 17s. 6d. per anqun,
Canada - - - 16s. per aanam.
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Round the World of Wireless 264
A Beginner’s Constructional
Course ... . 266
New Radio Components . 270
A Mains-Battery Portable... 272
On Your Wavelength 276
Transistors in Practice 279
The Audio Fair—1958 ~ ... 283
Is a Pre-war Set Worth
Servicing ? ... 287
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A Frequency Comparator ... 297
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The Editor will be pleased to consider
articles of a practical nuture.  Sucit
articles should be written on one side
ot the paper only. and should contuin
the name and address of the <onder.
Whilst the Editor does nor held himsel
responsible — for  manuscripts.  cvery
eflort will be made to return them it u
stamped and  addressed  envelupe i
enclosed. Al correspondence intended
tor the Fditer should be addrossed :
The  Editor PRACTICAL.  WIRTiiss
Georce Newnes, Ltd., Tower Heuse,
Sowthampton Street, Strand, W.C.2
Owing to the rapid progress i the
desiynof wireless apparatus and o
vur efforts to keep our readers in touch
with the latest developments, we give
no warranty that apparatus describoud
i1 our columns is not the subicci of

Y detters patent.

Copyright in all drawings, photo=
graphs and __articles  published  in
PRACIHICAL  WIRFLESS iy specipeally
reserved  throughout  the  couniries
sivnatory to the Berne Convention and
the U.S.A. Reproductions or imitation,
o any of these are therefore expresil
Jorbidden, PRACTICAL  WIRELESS
incorporates “ Amateur 1 ireless.””
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26th YEAR
OF ISSUE

BY THE EDITOR

EDITOR : F.J. CAMM

MIDGIEETS

UR recent editorial comments on the need for a really
O midget battery-operated personal receiver, light in weight,
and easily carried in the pocket, has brought forth a large
. amount of correspondence and suggestions, and readers will be
¢ glad to know that we are now experimenting with a circuit which
. we feel will meet most of the conditions which have been named.
¢ At is obvious that high quality of reproduction cannot be
i expected, nor can the reader expect to receive a large number of
stations.  Such a receiver must essentially operate only on the
medium-waveband and from low-voltage batteries. One or two
rcaders have submitted tiny receivers which they have made
i themselves and we shall be describing one of these in an early
< issue. In the meantime, we shall still be glad to receive details of'
i midget receivers which have actually been built and we should
s+ prefer construciors to send the receiver to us for test. We shall.
i of course, pay for all articles. deseribing such receivers accepted
Tor publication. One of the difticulties at present is to find suitable
sources of components, and it would seem that some of these

will have to be made.

ANOTHER ©“ P.W. EVENING ?
VER since we organised that P.W. cvening at Caxton Hall
kst year there has been immense demand from readers for
a repetition of it with, of course. a different programme. We-
should be glad. therefore. if readers who would be interested in
4 attending will drop us a card signifying their intentions.

THE RADIO SHOW

= THIS year's Radio Show takes place at Earls Court 'rom
p August 27th to September 6th. We can report up to the
moment of going to press that there is no indication of any
startling developments,and the mixture it would seem will be as
betfore. I is good that there should not be too trequent changes
in design. The motor trade tried the sales dodge of putting each
vear's model out of date at the end of the current year. This was
. always irritating to the purchasers.  The trade has now adopted
1« more sensible plan of producing new models by series numbers
I and not designating them by the year of introduction. The radio
- trade in its curlier years followed this system. but found that it
did not work. The pubtic did not too readily take to the idea ot
scrapping a £50 radio set because the fatest model had a different
design of loudspeaker grille or a different tuning dial. New
models every two or three years are tolerable. This year's show,
therefore, may show price changes and. as usual, different
designs of cabinet. The public will go to the Radio Show not
only to see the manufacturers’™ products, but also the sideshows
put on by the Services, the BBC and other associations. The
Radio Show is a fascinating event'for this reason alone. There
will be improved catering arcangements and innovations to add
to the comfort of the visitor. —F, J. C.

Our next ius;w. tlulé(Tjuly. will be ,llll:l}jl;{} on .Iu?m Zlh..
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Broadcast Receiving Licences
HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of February, 1958,
in respect of receiving stations
situated within the various Postal
Regions of England, Wales, Scot-
jand and Northern Ireland. The
numbers include Licences issued to
blind persons without payment.

Region Toral
London Postal... 1,047,961
Home Counties 1,056,672
Midland o0 781,325
North Eastern 1.016,681
North Western . 758.308
South Western ... 654,548
Wales and Border Counties... 406,725
Total England and Wales 5,722,220
Scotland 759,319
Northern Ireland 180,774
Grard Total 6,662.313

During February the number
of combined television ‘and
sound licences throughout Great
Britain and Northern Ireland
increased by 96.476. bringing the
total to 7.994.723. Sound only
licences total 6.662.313 including
330.238 for sets fitted in cars.

Transistors in Explorer
OSMIC ray. meteorite and
information

temperature

PRACTICAL WIRELESS

By “QUESTOR”

now relayed to carth from the
globe-girdling Explorer satellite
is being gathered with-the help
of many tiny silicon transisters
made by Raytheon Manufac-
turing Company.

Extremely rugged and reliable,
the pea-sized Raytheon transis-
tors are in the satellite’s tele-
metering circuit that sends coded
data to receiving stations on
earth. -

The transistors. Type 2N32¥,
developed under Army Signal
Corps contract. are the PNP
design. made by the Raytheon-
perfected fusion alloy process.
This process permits a mechani-
cally stronger assembly. allowing
the  transistor to  withstand
higher shock and vibrdtion
stress, both in the launching and
orbit.

Other advantages for satcllite

nse. in addition to the many
inherent advantages of silicon
transistors. are the 2N328's high
electrical efficiency and wbility
to withstand sudden surges of
voltage.

Mpr. D. P. Young, Chief Installation Enginzer, Marconi’s. is seen receiv-
ing the congratulations of the Minisier, Chief Akintola on the siccessful
opening of the network referred 10 on the opposite page.
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The silicon devices work well
.¢  temperatures tanging from
minus SO to plus 150 degs.
Centigrade, or much higher than
cermanium.  Likewise. silicon
performs more uniformly at the
predicted temperatures for which

the satellite equipment was
designed.
Retirement
HE retirement is announced
of Mr. W. H. QGrinsted.
O.BE., FC.GLL. M.LE:E..
— |
Mr. Grinsted, O.B.E., etc.. vho

has retired from Ediswan as re-
ported here.

" Direc'or  of Engincering  of
Sienens Edison Swan 1.td.
Mr. Grinsted was born  al

slinfold. Sussex. He receined
his education at-Collyers School.
Horsham and at the Central
Technical College (now Imperial
College) London. where he held
the Clothworkers scholarship
and won the Siemens Medal
tawarded to the third year
siudent heading  the list in
Electrical Engineering).

R.E.C.M.F.’s New Chairman
AT a meeting of the Council

- in London. Mr. K. G.
Smith (N.S.F. Ltd.) was elected
chairman of the Radio and Elec-
tronic Component Manufacturers’
Federation in succession to Mr.
Richard Arbib. Mr. Hector V.
Slade (Garrard Engineering and
Manufacturing Co. Ltd) was
clected vice-chairman.

Mr. K. G. Smith is technical
and sales director of N.S.F. Lud..
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whose factories are at Keighley.
Yaorkshire and Liverpool. He s
a native of South Africa but has
hived in this country for aver 30
yeurs. -

He is also a director ol the
Motor and Electronics Corporu-
von. Ltd.. of British Centralub.
1.d.

Lincar Accelerator at Cheshire
Hospital
A FOUR million electron-volt
4 gantry  mounted [ incar
~Accelerator designed for supcr
voltuge X-ray treatment ol decp-
seated tumours has been
installed in the new Radiothera-
peutic Unit of the Clatterbridge
General  Hospital.  Bebington
Cheshire,
Fhe inaugural ceremony. per

PRACTICAL WIRELESS

Radio Industry Colncil.  These
were sound  reproducing  equip-
ment. where the value in one
month topped £1m. tor the first
time. and valves and tubes. where
the value was £426.000.  T'hese
figures compare with values of
£793.000 tor sound reproducing
cquipment in  February, 1957,

formed by Lord Cohen ot

Birkenhead. tooh  place on
s
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by the Nigerian  Ministér of
Communications and  Aviation,
Chief  the Honouarble S. (L.
Akintola. M.H.R. Marconi’s
Wircless  ‘Telegraph  Company
have been responsible for the
construction of the whole system,
which is capable of providing
an ultimate capacity of over

March 28th under the auspices
of  the Liverpool  Regional
Hospital Board.

the installation of this equip-
ruent represents a further stage
in the programme {or the pro-
vision of Linear Accelerators for
deep therapy treatment at suit-
able hospital centres in Great
Britain. Newcastle-upon-Tyoe
General Hospital was the tirst to
be  equipped under the pro-
gramme.  Other centres where
Lincar Accelerators have been
installed arc in  Edinburgh.
L.ondon and Manchester.

New Records for Radio Expores
XPORTS of two items ol
radio equipment reached
their highest moanthly levels in
February it is announced by the

and of £350.000 for valves and
tubes in February, 1957,

The  provisional  valuc  of
exports of all items of radio
cquipment in February wax
£3.65m. This  was  slightly
below  the figure. £3.7m. for
February, 1957 (but may exceed

it when the full returns are
known},
The total for the first two

months of the year is now over
£7.4m. compared with £6.9m. for
the tirst two months of 1957,
viich was a record year.

World’s Biggest Radio Multi-
chunnel Link
"T"HI. largest radio tclecom-
munications system of its
type in the world was
inaugurated recently in Nigeria

www americanradiohistorv. com

Outside  and  inside views of the
£300.000 facrory ar Swindon, which
is to be devored to the production
of transistors. It has no windows, is
dustproof and fully air-conditioned.
i1 is owned by Senil Conductors, Lid.

50.000 channel miles. Marconi
V.H.F. multi-channel equipment
has been used at all the 14
terminal and 25 repeater stations.

With the completion of this
scheme internal communications
in Nigeria have made a signifi-
cant advance. It is now possible
to telephone from Lagos to
many provincial towns whose
local services have not previously
been connected into 'a national
network. The important centres
now linked by first class trunk
services include lagos. Ibadan.
Benin. Onitsha. Enugu and
Kaduna.

Radios to Seven Countries
HUN(}ARY is to export a
total of 14,000 radio scis to
Cyprus. Yugoslavia. South
Africa. Sweden. Czechoslovahkia,
Greece and Roumania this year
from the Telephone Electricai
Goods Factory. Budapest.
And railway safety cquipment
worth £600.000 will be exported

o Czechoslovakia | and  Yugo-
slavia, reports  the newspaper
Nepaharat,
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A Beginners
([ONSTRUCTIONAL
([OURSE - 1T

A NEW SERIES WRITTEN ESPECIALLY FOR™
THE AMATEUR By E. V. King
3. —CONVERTING THE 2-VALVER
INTO A 3-VALVE SET

HERE the lead from Cl4 goes through

§X/ the grommet scrape it clean and solder

on R10 which is then earthed to chassis

(Fig. 16). Solder on a few feet of lighting flex

- for the speaker. Fix CI16 across the primary

of the speaker transformer, i.e. the tags already
going to anode and H.T.

Checking the Circuit ]

Again pencil out the theoretical circuit. Ink
it in as each part is checked. Especially check
the value of R9, beginners make many mistakes
with the colour code. Then carry out a visual
“round the clock = valve base check as follows :
1 to earth.” 2 to carth via R9 and CIl. 3 to
TR2 and Cl6. 4 to pin 7. S to earth. 6 to
carth. 7 to pin 7 V2, TR2 and pin 4 V3. 8 to pin
8 V2.

Testing the Detector With an Qutpur Stage

The detector stage should not have been dis-
turbed and should of course still be working.
Connect everything up. note the mains is in the
right way round and switch on. Note that both
filaments light up. [If not check the mains
supply and filament circuits. Attach a good
aerial (S0ft. will give good volume at this stage)
to the positions on the PA2 already detailed.
In Fig. 22 these places are " Y~ or “Red” of
the PHF2 coil near V2. [If the aerial is short
it is best attached directly to the red tag of the
coil via a small 500 pF safety condenser.

Your receiver will now receive the local
stations at good speaker volume. There should

Pomts marked C’ To top cap of V3 Cl&/3
gre connections | ®
to nhassis 3)
¢}
. @

. Fitted
Fitted previously
previously

P9
To TRS

Fig. V6.—New wiring added when firting V'3 (view
of underside of chassis).

1958

Fi

be a minimum of hum from the speaker

only
and speech and music should be undistorted and
clear.

If you do not get reception proceed as follows.

Unplug V3 leaving all wiring in place. Attach
headphones as already detailed and verify that
the detector stage is working. If not then you
must have disturbed the detector stage wiring
or shorted the H.T. supply ‘to earth. If the
detector stage is working replace V3. remove the
top cap clip and touch the top cap with a finger.
Loud 50 cycle hum should be heard from the
speaker. if not then the output stage is faulty.
Check the valves by interchange into the detector
stage (using phones). If the valves are all right
thoroughly check all V3 wiring and the value
of components.

If the directions have been carefully followed
no troubles will arise. A student of 15 bui't
one of these receivers from these instcuctions
and only made one error which he quickly put
right. His error, for some reason or other. was
to short out RI11 with a direct loop of wirc
between C12 and C13. The result. of course.
was a terrific hum even when all top caps werc
in place !

Do not procecd to the next stage until vour
two valver is working perfectly as regards clarity
and lowness of hum. There are some notes on
hum at the end of this series.

Adding an H.F. Stuge

if we fit an amplifier to increasc the aerial
signal then we shall get much more volume from
the .output stage. This volume is. of course
limited. or distortion will occur on local stations.
So the amplifier fitted must have a variable
amplification factor. Jf the amplifier fitted is

Speaker S
lescs

7o pin3 on V3

To pin 7
on V3

© N
? Vg&

A
7o _join of Ci4 and RIO

Fig. V1. —Additional wiring when V3 s fitted (1op
view of chassis).
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tuned like the detector stage we shall have much
increased selectivity.  Stations near together on
the dial will be separated with case and distant
ones teccived well provided fading troubles are
not too bad (these arc atmospheric in origin).

Preliminary Alterations to the Detector Stage

Fix another coil. a Wearite PHF2 this time.
in the position shown in Fig. 19. Make surc
the red tag is facing the top cap of V2 as shown.
Now remove the end of €7 which is attached to
the red tag-of PA2 and attach it instead to the
red tag of the PHF just added. Shorten the
leads if necessary. Earth tag X of PHF2 and
carth tag Z. Any suitable tag may be attached
to chassis for this purpose. Take a short lead

MR #T0 TR/
=/ /behind
Bk (c2 crg,

Volurne Not yet vsed

Fig. 20.—Side view of the receiver with this month's
modifications.

from the red tag of this coil to the other gang
(C6). that is the gang nearest the front of the
receiver. making sure that the lead goes to the
fixed vanes and not the moving ones.

Now try out the detector and output stage as
before. It should work as before when the
aerial is placed on the red tag of the new PHF2
coil. It should work. but with much reduced
volume. in position on tag Y. This is in order.
Do not procced until the sct is working with
this new coil added. Any troubles which occur

AAAAARA

WIRELESS 267

must &f course be due to l'})c‘rt‘(r'n,ed. cireuit of
coil and condenser and nothirfe &lse, for nothing
else has been disturbed.

Wiring the H.I'. Stuge (Underneath)
Refer to Fig. 20 and fiv the volume control

in the correct position.  Fiv another Mazda
-
cs
c6

. T }
Tuning W To Anode of vt

Fig.- 19.—Top view of H.F. and detector stuges.

Octal basc for VI in the same relative position
as V2 and V3 (Figs. | and 21).

The theoretical cireuit is given in Fig. 18,
compare it with the diagram of the complete three-
valver in Fig. 22, The under view of the
practical layout is given in Fig. 21 and the top
view in Fig. 19. The front elevation of Fig. 20
may also help the reader with the wiring.

Herc is a suggested plan to follow. Take pin
8 of VI to pin 8 V2. Take pin 7 on VI to pin
7 on V2. This valve is then supplied with H.T.

)

Coil

N
x

YOIV

PHFZ2

L2 Jpey
y'

and L.T. Earth pin | to nearby

7o pin 7on_ tag. Earth pins S and 6 to the
both Viend 2 other tag. Suspend R1 in air
between pin 2 and any carth

(i.e. pin 6 would do). Fix 3

likewise. ‘Take pin 3 to the Y

tag of the PHE2 (detector stage).

Remove the carth lead on the

7 tag and instead take Z to

CB (other half of double 8-8 uF).

cJoin €8 o pin 7 on VI via
RS The H.T. supply is now

decoupled.  Take pin 4 1o

slider (centre tag) of the \olume

control and from there to carth

(any suitable tag is fitted) via

C2. One of the side tags of the

volume control is carthed. the

other is connected to junction

R5 and (8 via R3 (more about

this value later). Earth junction

of R3 and volume control via

C4 (this could be  omitted jn

Detector stage

L

%’; Chassis
7%

Fig.

18.—Theoretical circuit of H.F. stage.

most cases without any cffect).
Check  this  with  pencil and
paper. and “round the clock ™
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again as tollows: 1 -1o earth. 2 to earth via Rl
and C3. 3 to Y of PHF2. 4 to R2 and C2. S to
earth. & to earth. 7 1o pin 7 V2. 8 to pin & V2.
Now check for surc that your component values
are correct.

Wiring the H.F. Stage (On Top)

The PA2 is now uwsed. This should already
have tags Z and X to chassis, and the red to
the fixed vanes of the nearby gang CS. Make
sure these leads are still attached. Now take

LIST OF COMPONENTS
FOR OUTPUT STAGE (Fig. 15)

C11—254F 25v.w, '
Cl4- 01F
Cl16— .01
R9— 339 ohms :
R10— 470k ohmns £

Tr2—Standard speaker (mnsl’mmer
\3—SP4I 61

a lead direct to the top cap connector of the
new valve VI. The H.F. stage is now complete.

' Testing the Complete Receiver

Fix up all leads making sure mains is in
correctly. Observe é.hat all valves light up. If
not verify if the valve_is faully by
them round. or i the Alament circuit is faulty
check the circuit Tri. and pins 1 and 8 on
each holder. Advance R2 and signals should
be heard. A long acrial is not required. Ad-
vance R2 fully. if the set starts to oscillate this
is in order. Do not leave it doing so, retard
R2 until the oscillations clear (if there were
anv) and tune the gang condenser. Stations
should be heard though probably with inter-
ference for the time being.

PRACTICAL WIRELESS
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Trimming the Receiver

Have a look at the gang condensers and find
the small auxiliary condensers which are called
trimmers.
to adjust these.

A small screwdriver will be required
Do them up tight and then undo

ToyontL2

To'zon L2 ¢

/Pem:/'nder

.79 Receiver
/s untouched

Fig. 21.——View of the underside wiring added to
complete H.F. stage.

them both two complete turns. Now open the
vanes and find a weakish station (i.e.. Luxem-
bourg, if you arc not too near the south coast).
Use R2 control as necessary, but do not let the
receiver oscillate: if it does reduce setting of R2
slightly.  Now adjust carefully the two trimmers

AAAMAAAARA

Note. Trimmers across
tuning capacitors €5
and C6 omitted for clarity

AMMAAARAAA
nunvvv

HT for vi
cs
2 24 HF
St 5'96 (Onnec t/oﬁs

3

= Volume
RE

HT for V2 3

l "E;l"”l

2
’CIJ C12|
)
S,

i
werd

_ Chassis

N

Receiver /s "Earthedkvia Mains, no other edrth must be used

~—Power unit—=

Fig. 22.—The theoretical circuit with this month's additions.
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r
A view of the underside of chassis.
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one at a time to recenve your weak -station at

masimum volume.
do this retard R2.

If the radio oscillates as you
With care you will get the

station loudest at a certain setting of each trimmer

and if cach screw is moved the slightest cither
[f this condition

way the signal should be fainter.

is not obtained you must experiment with one
trimmer donce up more than the other in the first

instance.

~ All trimming is_best done on the acrial it is
intended to use with the receiver as the setting
of the trimmer on CS is affected by the capacity

of the acrial.

The author would like to repeat

again that when finished the trimming should be
such that a weak station on the high frequency

end of the tuning is peaked with cach trimmer.
(To be continued)

Here is a complete list of parts, with alternatives and their function in the circuit.

C1—500 pF mica aerial series condenser fitted to
safeguard someone fitting the aerial if the receiver
were connected to mains the wrong way round.
Incidentally, it will also save A2 burning out if the
acrial hit the gutter, etc., under similar conditions.

C2—.01uF paper, 350 volts working. This is a screen
decoupling condenser.

C3—.01 «F 350 v. bias condenser.

C4—.01,F 350 v. decoupliog condenser (optional,
see text).

C5 and C6—Twin gang 500 pF, each gang fitted with
tiimmers.  Slow-motion drive an advantage. A
three-gang may be used with the middle gang not
used tone prototype will be secn in the photographs
to have a three-gang in use). Insulated knob with
sunkcen grub screws required. These condensers tune
the two coil secondaries to the frequency required.

C7—100 or 120 pF mica or ceramic. This is the grid
condenser which stops a charge on the grid of V2
leaking instantancously to earth via PHIE2,

C8 and C9—A double 8-8/F electrolytic condenser.
Any value will do which is greater than 8, i.c., a
32-32F will be just as good. The working voltage
must be at least 250 v, and for safety ordet 350 v.
condensers.

C8 decouples with R3 the H.T. for VI, and C9
decouples with R6 ihe H.T. supply for V2.

C10—.1 +F paper 350 v. working, screen decoupling for
\P4

C11—25,F (between 12 and S0 is suitable), 25 v.
clectrolytic condenscr. 1)o not use one with a higher
voltage rating. This keeps the bias on V3 grid
steady no matter what cuarrent is passing across R9.

C12 and C13—Another double electrolytic, 16-16
or larger, say, 32-32,F, 450 v. working. Do not
usce a lower working voltage than 350 v. C12 is the
rescrvoir condenser for MR1 and C13 is the smooth-
ing condenser working with RI1.

C14—.01 ¢F mica or ceramic or Sprague type, 600 v.
working. This couples the output from V2 anode to
the grid of V3. It must be good or H.'T. will get to
the grid and ruin V3. Slight leakage would put a
wrong bias on V3 grid and cause distortion.

CI5—100 pF inica or ceramic. This gives a HLF.
by-pass to carth with practicaily no path for audio
currents. 1t also helps with modutation hum troubles.

C16—.01 »F paper 450 v. working. A top cut capacitor
for toning down the high note response of pentodes.
It also helps to cut out medium wave heterodyne
whistles during the cvenings.

(AH resistors are | watt unless stated otherwise.)

R1—1.000 ohms (brown, black, red). This gives a bias
on V1 grid. Bias varies with position of R2 as the
current through the resistor thus varies.

R2 1 megohm potentiometer. This is a true potentio-
meter between H.T. plus and minus. The voltage

(and hence the amplification of the valve) on V1
screen grid is thus controiled by the slider.

R3—220 k. (red. red. yellow), a resistor to stop the
grid of V1 connected to R2 slider from becoming
too positive. The value given is satisfactery, for
greater sensitivity adjust as described later.

R4—1 megohm (brown. black, green). Grid leak to
allow the charge on the control grid of V2 to leak
slowly to earth, otherwise the valve would cut off.

R5—10 k. (brown, black. orange). Decoupling
resistor for VI, works in conjunction with C8.

R6—10 k. Decoupling resistor for V2, works with C9.

R7—1 mcgohm. Scrcen H.T. dropper for V2 to get a
suitable voltage on V2 grid for leaky grid detection.

R8—470 k. (ycllow, violet, yellow). Anode load for V2.
The detected signal is developed across this resistor.

R9—330 ohms (orange, orange, brown). Bias resistor
for V3. This gives a voltage drop when the valve
draws current, thus producing a negative bias for
V3 grid (via R10).

R10—470 k. (yellow, violet, yellow). Grid leak to
give the proper bias to control grid of V3 and to
stop it acquiring a charge.

R11—3,000 obms (5,000 ohms would do). 3 watts or
larger wattage. This is the smoothing resistor in the
H.T. circuit and works in partnership with C12 13.
Large resistors are not usually coded, but if so it is
orange, black, red.

L1—Wearite PA2 acrial coupling coil and tuncd erid
coil for V1.

1.2—Wearite PHEF2 anodce coupling ¢oil and tuncd
detector coil for V2,

Vi—SP41 SP61 (that is VR65a;VR65 ex-government)
H.F. amplificr.

V2—Ditto. Leaky grid detector.

V3—Ditto. L.I. output stage.

Three bases for the above valves,
top caps to suit.

TRI1—Filament transformer, 4 v. 3 A. or 6 v. 2 A. (sce
text) from A.C. mains.  Standard speaker trans-
former will do under some conditions.

‘I'R2-—Standard speaker transformer or multi-ratio
type (R.C.S.). This provides an anode load for V3
and matches the valve to the speaker.

MR1—Metal rectifier.  Any type supplying 30 mA
or more and rated at 240 v. input will do. This
rectifies the A.C. input to pulsating D.C., which is
rcceived by CI12 (1. T.48 is a suitable type).

S1—Mains on’'off switch. Toggle typg not suitable.
Rotary type with insulated knob is required. One
pole onc way will do, or two pole one way can be
used (sec text), :

CHASSIS—Sce text.

MAINS LEADS—Two core coloured cable with three
pin piug, if possible.

AERIAL—50 ft. or more for onc-valver, 20 ft. or less
for ordinary reception with 3 yalves.

Mazda Octal. Three
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PRACTICAL WIRELESS
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New Radio Components

DETAILS OF SOME OF THE EXHIBITS SEEN AT THIS YEAR'S RECM.F. SHOW

ANY of the rew radio components which
were  exhibited at  the Radio and
Electronic Component Show at (Grosvenor

House and Park Lanec House, London. were
smaller. more robust and able to withstand higher
temperatures than ever before.

The trend to miniaturise components continues.
particularly for those 1o be used with the very
small transistors now being manufactured. and
also in connection with printed circuitry.

Components for use in guided weapons nced
to be sub-miniature. of extreme ruggedness and
able to operate in high temperatures. Some of
the new transformers and chokes are suitable for
working in temperatures up to 200 deg. C. and
even 250 deg. C. and there is an cxploratory
design suitable for 500 deg. C.

Certain components have also been designed to
withstand the strong vibration and enormous
acceleration due te high * G 7 values in guided
missiles.

Improvements are to be found in even the

more stereotyped components such as  wafer
switches and small relays. both scaled and
unsealed.

Developments in ferrites and dust iron cores
include the introduction of new materials with
new properties. especially for memory devices for
computers.

Made for the first time in this country are
sintered glass preforms for glass-to-metal seals in
hermetically scaled components.  These are
cheaper. less laborious to use and available with
closer tolerances than the glass tubing they
replace.

It would not bc possible to deal with every-
thing shown at the exhibition. so we pick out here
a few of the more interesting items from the point
of view of the constructor.

Travelling Wave Tube

The T.W.S.1. shown on page 271 is a
convection-cooled travelling wave tube by the

Whirelev
speaker,
Madel
HF.1016.

r??ﬁ»:'%'”' T
R R E
e

v
e AR

The New Series 100 Test Set by Pullin.

M.O. Valve Co.. intended for use in the 1.500 to
3,000 Mc/s frequency iange. and suitable for
most broad-band amplifier and variable attenuator
requirements. The tube is conservatively rated.
and an output of 38w can be obtained with a
power gain of 26 db.

Series 100 Test Set

The Pullen (Mecasuring Instruments Ltd.) test
set shown above has been redesigned and has the
following fcatures: .

(i) A new type diakon plastic cover is fitted to
the meter. which gives a very wide angle of vision.
and good illumination on the dial surface.

(ii) An increased scale length is possible due
to the use of the new cover. and re-arrangement
of scales, giving an extra long ohms scale.

(iii) The test set is fitted with a stand which
makes it possible to use an instrument in a hori-
zontal. vertical or an inclined position. This, it

The Collaro -
4TR200 transcription unit.

www americanradiohistorv. com
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will be appreciated. (acilitates reading the instru-  Whireley Electrical

ment under difficuft lighting conditions.  The

case has been re-styled in aluminium alloy and
a finger recess for carrying is fitted instead of the ;

. NP (W.B)

protruding handle previoushy used.

(iv) The case is finished grey hammer cnamel E I

g ) - Fidelity

and an adjustable support is incorporated. ;

RN

<

(v) The meter has a 3in. mean scale
fength. rectangular pattern with knife edgu

pointer. 3 ohm scale and
a  sensitivity  of 100
microamps for full scale
deflection.

(vi.) The test leads have
been improved and they
are fitted with retractable
probes and a swivelling
mechanism which enables
the leads to be used in
any position without risk
of damage.

(vii) A special printed
circuit has been designed

for the majority of the wiring.
much more rugged construction. facilitates service.
and enables all components to be accessible when

the back cover is removed.

Amongst the well-
known Whitcley
apparatus
were the 10in. High
Loudspeaker
(T'y pec  HF.1016).
incorporating power-
fut  16.000 gauss
magnet. cambric cone
and tapped  spcech
coil handling
capacity 10 watts.
[requency responsc

which gives a

price  £8
tan.

tuner with

Anew Plesser ensure
oM. tner for clectricity

A.C. or 4.C. D.c. together  with
structure
thus ensuring freedom

. mechanical
operation.

e, 30-15.000 c.ps. retail
3 including

Also therc
new modecl
a circuit
of advanced design.
An important feature
is the use of printed
circuit techniques to
mazimum

stability

was a

Whitele
V.H P

tuner.

Collaro™s TXR and a ceramic pick-up.

www.americanradiohistorv.com

F.M.

rigid

The Travelling Wave Tuhe
by M.O. Valve Co.

from drift. 1t is designed
to receive [lrequency
modulation signals in the
band of 88-108 Mc/s and
is thercfore suitable for
usc in most parts ol the
world,

Plessey .M., Tuner
Another tuncr was
shown by the  Plessey
company.  This is lor
A.C. and A.C./D.C. opera-
tion. using a double triode
valve as R.F. amplifier
and mixer-oscillator.  The
frequency coverage of this unit is
87 to 101 Mc/s.
Collaro Products
Collaro Ltd. presented their new
improved Tape 1 ranscriptor
Mark 1V. which incorporates
several modifications to the pre-
vious design.  Among the new
features arc the interconnected
micro switch and fly-wheel brake.
By mcans of thesc improvements
both motors will be switched off
and the fly-wheel instantancously
stopped when the “stop ™ button
is operated.  Any onc of the siv
smaller knobs will then start the
machinc in cither direction with-
out subjecting the motors  to
cxcessive loading.
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designed to be used

by anyone, any-
where. at any time. It is
a  four-valve  superhet

using cconomy valves and
readily obtainable cheap
batterics. For the above
reasons the set was built
around an  Ever-Ready
B.126 90 volt H.T. battery

June, 1958

Battery

Bvalve.  Ihe H.T. supply
h ¥ on mains is fed through
A2 and R8 which drops

the voltage to  aboul
85 volts on the H.T. rail.
When  the  mains is
switched ofl or discon-

5

nected. the relay A3 s
de-energised and Al 2
and 3 change to balltery.
connecting pin 7 ol the

and the popular 1289 4% e DLY6 to chassis and
volt pocket-lamp  battery --m carthing the negative 1T,
{73 volt L.T. batteries are : o ; battery tag through A3l
notoriously expensive). : : po o and supplying the H.T.
The valves wused are : 5 rail with voltage from
DK96. frequency changer; the H.T. battery. The
DF96. intermediate fre- L.T. current now lows
quency amplifier; DAF96, through S1 and is split.
detector. AV.C. and AF. one half feeding R4 and

amplifier; DL96. output
pentode; a contact cooled metal rectifier is used
for the mains supply together with a VR105/30
voltage stabiliser. Since the main circuit details
arc rcasonably conventiopal. and therefore the
power supply and switching are of more interest
the recciver will be dealt with theoretically in
two sections. although full practical details will
be given.

The power .supply scction will be dealt with
first and the circuit is given on page 274.

the DL96, and the other
half feeding the remaining valves in exactly the
samc way that the mains supply did. Only the
output valve changes its working condition in
that all the bias is now produced by Ro. R13 and
R7 carrying the H.T. current. R3 is used to
by-pass the cathode current of the DL96 on mains
supply, since the anode and screen currents must
flow out of the filament and would, unless by-
passed. overload the other valves. Similarly RS
by-passes the current from the DF%. The
DAFY6 cathode current

Power Supply
The power from

mains is rectified by MR.

C8A being the reservoir

the An A.C./D.C. Set With Stabilised Power Supply
i Enabling it to be Plugged in Anywhere Without

is only about 0.1 mA
and may safcly  be
neglected. R2 by-passes
the cathode current of

condenser. Ril the i Adjustment Where 200-250 Volt Maips Exist. the first section of the
dropper resistor, (88 i A=F g teh. : DL9 and the current
e S O R105/30 | Also .Contalnlng Au'tomahc Swncl"| over from | through R1  on  raine
smoothing and stabilis- Mains to Battery if the Power is Cut Off. On battery Rt and R2
ing the output at 105 . : are in parallel and by-
volts. Current from this By G. Keating ¢ pass the cathode current
supply flows through RY. S vadbuuntr b
the filament dropping resistor. and A/3. a 500¢ which, it will be remembered, comes (first

surplus relay. finally returning through a Brimistor
type CZ10 and the filament chain if the set is
switched on. The CZ10 is included to absorb the
filament current, 25 mA. when the set is switched
off. the voltage across it then being about 1S volts.
With the set running. the voltage across it drops
to 9.05 wvolts, and at thiz voltage it only passes
about 2 mA. The current flowing through A/3
causcs it to operate swi/ching Al. 2 and 3 to
the mains position. Pin 7 of the DL96 receives
the mains supply of 9.05 volts which flows right
through to pin 1 of the DK96 and the chassis.
From there if S2 (part of the on/off switch) is
closed it flows through R6. which provides part
of the grid bias for the output valve. and back
to the mains. About 1.1 volts is developed across
R6 since the H.T. and L.1" currents {low through
it on the mains position; #lso about 5% volts arc
dropped across R4 and the first three valves. thus
about 6% volts bias is present for the output

www.americanradiohistorv.com

on battery operation, because the current (low
through the filament of this valve is reversed.
As a result of these resistors the voltage is main-
tained at 1.3 volt§ per scction on mains operation
and is no greater than 1.5 volts per section on
battery which is the operating conditions recom-
mended by the manufacturers. The stabilised
power supply ensures that the operating voltages
are always correct whenever the set is operated’
from A.C./D.C. mains between 200 and 250 volis.
If the supply voltage is below 200 volts at peak
demand times then the stabiliser may flicher on
and off, in which case R11 should be reduced in
value to, say. 2 K& (a 15k 1w resistor connceted
in parallel. will achieve this temporarily). This
can also be used when the rectifier [alls in
efficiency after very prolonged use. The rclay
deserves special mention, it is of 5006 resistance
and it closes at about 12-mA. so the 25 mA
filament current is more than sufficient for reliable :
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operation.  The original had a two-pole change-
over switch only fitted. so a bolt was mounted
on the chassis in such a position that the
armature just made contact with it -when the
relay was de-energised.  As the mounting bracket
was already insulated from the frame a wire
from the frame to the negative terminal of the

PRACTICAL WIRELESS
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for simplicity. Conscquently it is wiser to wire in
all components in Fig. 1 first. before wiring in the
additional ones in Fig. 2. The signal is picked up
by a dual wave Ferrite rod aerial tuned by C9A
and applied to G3 of VI. The oscillator section
of this valve is a conventional series fed, grid

FOR
EXTERNAL MHT+(FIG)
ALRIAL
LS.
_F cio
0
H
v
"
"
"
"
"
"
"
"
H

Fig. 2.—The receiver circuit.

L.T. battery provided contact A3. Of course. if
a relay with a three-pole change-over switch was
obtained. this modification would not be neces-
sary. Any relay will do providing it will operate
Zrmly and reliably on 25 mA. The value of R9
should be :
altered so that

R9 and the « SOMPONENT
lay A/3 total SA—50, oy
Ev'ii ’ KS!/ re:is‘_ C5B—50 »F 150 v. } in the same

ance ’ CYA ) 500 pF twin gang midget

C9B 4 with trimmers (2} x 1] x 2in.)
C10—5 pF silver mica or ceramic
Clt—90.1 ¥ 150 v,

C12—0.1 ¥ 150 v.

CI13—100 pI silver mica

C14—470 pF silver mica

C15-—150 p¥ silver mica

C16—0.0 /1 150 v,

The Circuit
The remainder
of the set will
now be des-
scribed and Fig.

2 gives the i ¢17 97,5150y,
circuit diagram CI18—0.1 «F 150 v.

of this part. It C19—100 pF ceramic
should be C20—100 pF ceramic
noticed that C21—10.000 p¥ ceramic
most  of  the C22—01:F 150 v

C23—10.000 pF ceramic

compongents RI2— 1D N o

R LTt D S S P S A T S

already detailed *R13I—100 2
in the power Ri‘i—27 K ©
supply  section RIS—100 K &
will be omitted RI6—10 M«

COMPONENTS FOR FIGURE 2 RI7—27K©

B4SE
'[c " DETAILS
> CHASS/S
WA [ O R7,C7 7
w12 ) TQ #7, 13 70 el
AN (F1G.1) S/

The mains section is shown on page 274.

tuned circuit with separate coils for medium and
and long waves.

It will be observed that both the oscillator
coupling windings are in series with the medium-
wave section nearest to G2, the oscillator anode.

R18—10 M o
¢an R19—39 K 2
R20—47 K © .
R21—2 M2 volume control (with double pole
switch)*

R22—10 M2

R23—22 M@

R24—10 M 2

R25—15 M @

R26—10 M 0

T1 and T2-—Pair slug tuned midget 1FTs, 13/16 x
13/16 x 2in. maximum.

T3—Radiospares miniature output transformer

L1 ) Dual wave Ferrite rod aerial (Teletron used in

L2§ original but any should do). 8 x 5/16in.

L3—O0smor QO3

L4—Osmor QD9

S3A . q

s3p § D-P. DT, toggle switch

L..S5.—3 22 loudspeaker (original was Sin. Celestion
but a 7 x 4in. elliptical would suit). A high
flux density type is strongly recommended.
*See Fig. I,

1010 8 8 Neiegii S@aiTe 10 B EIUBEENENE T8eee teies 1Brrar sheenire

v

Rt 000 coxeo con
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Because of this the coils should not be mounted
too close together as mutual coupling will make
adjustment of one coil core affect the other. With
the layouts given. however, the coils are virtually
completely independent of each other. (14 and
CIS are the medium and long wave padding
condensers: these particularly must be silver mica.
It is desirable that all the condensers marked in

PRACTICAL WIRELESS
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to the T.F. amplifiecr V2 and then through 12
to the detector, V3. It is rectified by the diode
secetion and the audio voltage. having been
freed from LF. voltages by the lilter R20. C'19
and €20, is developed across the volume control
R21. A 2 M component was used in the
original but I M& would be quite satisfactory il
dasier to obtain. The audio voltage is taken trom

HT+ to Fig.2
DL96 DAF96 DF96  DK96
OO e {1 (1
7 Is7 v 7/ 71 /
vl‘ kY
np
gRe c = s o
SE — —— =mm e
|

~+
AMAAAARAA

"""Rel "l ¥ ""V VYVYVYVY
f 8 ri VL

—o
S é
~ l9Y
T.
.'y'.‘-'g'.'.'.
«w
1
© |
! OI N I
Ly

e
cs Y01 Relay . r\ |
A H A5 = ? == Mains
' c8 c8
' 8 VR A
L 105/50 \
C6 JC7 Co4
R
0

Chassis

ZZZ

To RI2 (Fig.2)

WY

) 4

To R26 (Fig.2)

Fig. 1.—The power xup};(v circuit.

the components list should be silver mica also.
The rcason for this is that ceramic condcnsers
have a fairly large ncgative temperature coeflici-
ent. and since the set- gets fairly warm when
used from the mains these will cause scrious
and prolonged tuning drift. You have bcen
warned ! Moulded mica -condensers.are mostly
unsatisfactory, solcly because of their sizz. To

continue with the, circuit; the signal is now fed.

through TI the fifst LF. transformeér at 465 kc/s,

COMPONENTS FOR FIGURE 1

.

R6—33 2

R7—560 2

: R8—2.2 K2

+R9-—2.5 K £ 5 w. wire wound--39042 } w.
R10-—CZ10 Brimistor - -

R11—2.5 K2 10 w. wire wound

R13—100 2

B C1—25 »F 25 v. (BEC, CE200)

? C2—25F 25 v. (BEC, CE200) -
C3—0.14F 150 v. :

C4—0.1 #F 150 v, . .
H SA—50 uF v. 1, :
H SCSAB——gC:{FlngO ‘} in the same can
C6—25 »F 25 v. (BEC, CE200)

C7—25 uF 25 v. (BEC, CE200)
g%;:g;:f %;g “ } in the same can

P

-
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the slidei of R21 and fed through C21 to GI,
the signal grid of V3. R22 is the grid leak, and
R23 the anodc load. From the anode of V3
the signal is fed through C23 to the output valve
V4. The output transformer matches to a 30
spcaker and R2S provides sufficient negative
fecdback to reduce the distortion produced in
the output valve. The tone has been found to
be quite good although the high Q coils. which
give cxcellent sclectivity, naturally reduce the

e b B es BB e B eries b e e Be ee el d
s

C24- 0.1 w150 v, :

S1 and S2 ganged with volume control (R21)* 8

A/3 5002 relay (sec text) g

MR Electrix contact cooled 250 v. 85 mA half
wave metal rectifier

+Two resistors in series

* See Fig. 2.

SUNDRY COMPONENTS
4 B7G valve holders
Octal valveholder
1 J.B. cord drive, standard (ype No. 4,690
1 J.B. dia} drum, 2}in., No. 4,030
I cord temsioning spring, No. 4,587 i
2 too! «clips g
1 plug to suit B.126, 3 pin :
Various nuts and bolts (mostly 6 B.A.)
2 knobs to taste (original were A713 13in. whitc,

engraved ** VoljOn-Qff >> and ** Tuning )

1 sheet of alwninium, 8 x 13in. for main chassis
Miscellaneous picces for screens, mounting brackets,

ete.’
Wire, solder, nylon drive cord. small pulley

\Bo® 8ee <BerEtgieene e 8 <@ s@ 1B T8 e +8 B8 e t4 se s@ie TAISF.ELELELE teuk e ce b ¥
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treble response.  As some people may prefer a
turther reduction in treble (what is usually
called a meHow tone). it will not be amiss to
show how this can be achieved. R25 the
negative feedback resistor is omitted and a fixed
condenser is wired across the primary of the
ou[put transformer.  Another 10.000 pF ccramic

PRACTICAL WIRELESS
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auviliary outside acrial is uscd. and to minimise
variations in volume. caused by thc marked
directive properties of a Ferrite rod aerial. when
the set is being carried as a portable. The
negative bias point referred to carlier is obtained
from the bias supply for the output valve and is
arranged to be' the same on both battery and
mains. (On mains it is the full

Frotome . | Wavechange Switch
-a-@‘l / a1 o

| @) | D1 ] | :
g 4q

¥

! On=0#F / i_
73, \5/ 5.
ll e e
] - r-7:2
} Bt @fel

Ml e e T

“Ferrite Pod geri3!

7 Tw/n Gang Tun/ng\'

mains bias. on battery it is just
part of the full bias.)

/
2/_3 *"”;2,537!" Constructional Details

As cvery theorctical detail
has been  cxhaustively dealt
with the practical Jayout and
dimensions will now be given.

——Cord drive

C94, C98

(Fuiry open) Despite  all  the rcfinements
S incorporated. it is rcmarkably

| compact; the mecasurements of

the chassis being 8in. X 6in.

& i X Sin.. which includes both

= | batterics and a Sin. loud-

IMel‘i/ Rectifier | speaker: in fact everything

3n2l arifhing hofe sizes
A g dis. B..§y diz

Fig. 3

will probably bc found suitable. although the
value may be varied to suit individual taste.
Since the bass response can be surprisingly good
for this typc of sct. & Sin. loudspeaker of good
quality is recommende A high flux density
speaker has the supremc advantage of giving
more volume from the limited output power.
and is strongly recommended. Cheap and midget
speakers will be found disappointing from the
point of view of both tone and volume. The
AV.C. systcm is a little uwnusual in that it
consists of a potentiometer network between
the positive filament pin of V3, and a ncgative
bias point of approximately — 1.2 volts to chassis
Three 10 M& resistors RIS, R16 and R12 divide
the majority of the standing
voltage of S.1 volts into three
cyqual parts (the volume control
divides a little but the amount is
small). Thus at the junction of
RI12 and RI16 the potential is
about +0.5 volts to chassis and at
the junction of R16 and RI18 the
potential is  about +2.1 volts.
These points are thus at about the
same voltage as the middle of the
filaments of VI and V2 respec-
tively and are thus suitable for
the AV.C. feed. Owing to this
poientiometer, only one-third of
the control bias is applied to V1
and only two-thirds to V2.
Another useful feature is that
about 1 volt delay cxists owing to
the biases being about mid fila-
ment potential and not negative
Hlament potential.  This stops
weak signals decreasing the gain
and improves sensitivity. A.V.C.
is provided to stop strong signals
from overloading the set if an

C Iy da D. 13, square

—Plan lavout of the portable.

Pom ter (//m/t‘ of travel 3/ )
Valve holes 5/8 i3,

except the cabinet and knobs.
The chassis is made from shect
aluminium. as  ready-made
chassis are costly, and thc
wrong shape. The front panel
forms the basis of the set and carries almost
all ot the components. Slow-motion tuning and
a dial are included. ~

No detailed layout diagram can be
owing to the extremely compact wiring. but the
tayout of all the larger components such as
valves. tuning condensers. transformers. and

given

controls will be given.
(To bé continuced)

A general view of the set.

www americanradiohistorv com


www.americanradiohistory.com

e T

PRACTICAL WIRELESS

June, 1958

Y ), ) D) ) g
O Your- YWavelengiin -

“BY~_T H_ E-R_M I 0 N—

“ Arrangements ”’
HAVE you ever noticed the high proportion
of ‘““arfangements”™ pumped into the
cther by ersatz musicians today ? A composer
writes a piece of music and immediately someone
wishes to *“arrange " it. so that it sounds nothing
like what the composer intended. Some of those
who do the arranging arc not genuine musicians
and could not ‘composc music. Music should be
played as the composer wrote it. So many of

these quack musicians batten on like limpets
and barnacles to other people’s: work  The
arrangement usually consists of a complete

mutilation of the scorc so that the original theme
is unrecognisable. " Liszt was one of.the pioneers
of the arranging racke. He arranged a large
number of other people’s compositions. This is
a form of*musical -piracy. If so-called musicians
fecl they are able to arrange, let them compose
and arrange ~their own music.

¢ .
The Voice of América -, s
HE VOICE OF AMERICA HAM SHOW is
heard weekly on Tuesdays at 4 p.m. Eastern
Standard Time (2100 G.M.T.) and is directed to
audiences behind the Iron Curtain. It is a 12-
minu‘e segment of the regular English language
30-minute programme called ‘ Report from
America " which is broadcast daily. As readers
know, The Voicc of America Programmes in
Russian and other Iron Curtain languages are
severely jammed, but broadcasts in English are
free from jamming. Since English is the second
language of a substantial part of the audience
which The Voice of America is trying to reach,
these broadcasts ate regarded by the American
authorities as extremely important. The com-
mentator for Voice of America is Bill Leonard.

Three Exhibitions in One Week
IN April, no less than three comparatively small
exhibitions were held on one week—the Radio
Components Show, the London Audio Fair, and
the Instruments, Electronics and Automation
Exhibition. None of the industries which these
three exhibitions represent is large enough to
promote an exhibition on a national scale, with
the possible exception of the last which held its
show at the Olympia. The Radio Components
Show was held in two parts at Grosvenor House
and Park Lane House, London, and the London
Audio Fair at the Waldorf Hotel. I sill think
that thcse exhibitions should be held under the
same roof as the National Radio Exhibition at
Earls Court. Each of the three industries
represen‘ed are only component parts of a major
industry. I know that they are more or less
trade shows, but that is no reason why the
public should not be permitted to examine the
exhibits.

Luxembourg and Religion

OBSERVE that the perfervid tub thumping,

religious programmes are still being injected
into the ether for five nights a week on 208 ietres
between the hours of 11 p.m. and midnight.
There are usually four programmes of a quarter
an hour every evening. and in all of them wc are
told what miserable sinners we are, backed up
by lashings of miscellancous and unrelated
quotations from the Bible. All of these pro-
grammes emanate from, America, where religion
has become big business. They do not teach
it—they sell it. The thinly-veiled appeals
for sacrificial letters from listeners must bring
in a.large amount of money. You: are offered
frec copies of periodicals and booklets. One
such periodical is before me now.: Iniit-is a
column on how to make your will.” It includes
the line *“to the . . . organisation ” just to
make quite sure that you do pot forget them
when you die. There is a religious mania in
America. and there are blatant advertisements in
the newspapers. One religious quack advertises
““For one dollar you will receive a guaranteed
blessing within 48 hours.” Steps are, I am glad
to note. being taken to investigate some of these
religious organisations, many of which arc run
by people who have had no religious training.
Unfortunately, under the American constitution
laid down by Abraham Lincoln, no law can be
made which restricts religion in any way. Of
course, Radio Luxembourg is a commercial station
and the money of a religious organisation is as
good as anybody else’s, 1 recommend you to
listen to some of these broadcasts and see if you
agree with me. They do not ring true.

In America anyone can set himself up as an
evangelist and millions of unthinking pedple may
regard him as a trained parson. Some of these
people are undoubtedly just making a business
of it. and it seems a pity that they:are aided in

their cfforts by being permitted to purchase
programme time. Fortunately, it could not
happen over here, but the ecther knows no

boundaries and large numbers of people do
listen in’ to these foreign broadcasts. It is a
thousand pities that our own Archbishop of
Canterbury should have lent support to this form
of insincere hot-gospelling and, in view of the

. exposures of this religious quackery which have

taken place in the American papers, I hope he is
wiser now.

AMPLIFIERS : Design and Construction
17/6, or 18/6 by post from:

GEOQ. NEZWNES LTD, Tower House, Southampton
Street, Strand, London, W.C.2,
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BRITAIN

Whiat does Operation Britain m-an to us ?

S
AT HOME AND ABROAD, too little is known or
even remembered of the active part that
Britain plays today. We feel it. We believe in
it. Bue is this cnough: '

For what is Britain: She is neither more nor
less chan we, her people, make her. She is oue
united cfforts; she is our pride; she is our
energy, our wisdom and our talents.

Our fathers made her past, and our children
will make her future. It i up to us to make
her present, building on past achicvements a
foundation for that future. This means action
—now, and by cvery single one of us.

Ours is a vital naton: and it is to tell of
this vitality that we have formed Operation

Britain, gathering together eminent men from

PXACTICAL WIRELESS 277

all parts of British lite—experts in their own
field of activiey: labour, managenient, govern-
ment—united by their belicf in Britains
future.

At home, we must look beyond our British
understacements, and seeing our real strength,
build to greater strength. Abroad we must
ensure that our achicvements are assessed at
their real worth to the world and the world’s
future.

Ours is a heritage no longer bounded by the
scas: ours I a vital role in world affairs. It
is only by knowing this, cach one of us, aware
of our real ability, that we can build wowards
the future that is our birchright—the world’s

birthright—a future thatis bright with promise.

This is an “Operation Britain” Organisation advertisement

Write for details of corporate and individual menbership of the organisation to:—

E OPERATION BRITAIN ORGANISATION *

165 FLEET STREET LONDON L[C4

www.americanradiohistorv.com
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WONDERFUL OFFER OF A.M.-F.M. CHASSIS BY FAMOUS MANUFACTURER

Wby buy a F.M. Tuner at the same price?

Only 150 available at £12.12.0 (P. & P. 8/-). UNUSED.

Tapped input_200-225 v. and 226-250 v. A.C. ONLY.

Chassis size 15” x 6§” x 51" high : 7”7 x 4” Elliptical speaker ircluded.
Dial 14}” x 4”7 in go'd. red and deep brown.

Pick-up, Extension speaker, Ae.. E., and Dipole sockets.

Five ' piano ' push bunons—OFF LW M.W., F.M. and Gram.
Covers 1.000-1.900 M. 200-550 M. 88-108 Mc/s.

Aligned and tested. With all valves.

Valves EZ80 rect., ECH81, EF&9. EABCRO. EL84, ECCS5.

WORTH TWICE THE PRICE. Terms available. Cabinet to fit,
polished, with back, 476.

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 3/- each extra post (4,- for 2). 2'- extra C.O.D.
Full instructions supplied. Can be fitted in 10 mins. ; free from drift ; fitted with co-axial plug : fully wired ready for use ; with
power pack, including metal rectifier ; double wound transformer ; 2 valves ;: mains on-off switch ; fine tuner : B.B.C. 10 L.T.A.
at turn of switch ; 12 months’ guarantee (B.V.A. valves 90 days). Terms available, onec-third down and balance ‘plus 7. 6 in
four equal monthly payments ; postage with first paymem FOR ALL SETS l:XCEPT EARLY PHILIPS.

AUT,O.MATIC RECORD 13 CHANNEL CONVERTER

CHANGERS are in  short _} Switch ~positions. gn‘-l.T.’A.-
supply. Collaro CONQUEST(—. —_— B.B.C. Valhves PCF80 and
/4

turnover crystal pick-up. 4- PCC84. Moulded cabinet

17 17 \ 1
speed mixer. A.C. mains g_.m: » ;4""]]. * 6{11'..' o
200-250 v.. see illus. | o_nli ;Omuszﬂ.“"d h{l:“ ar
ALSO Collaro single player article being ered without

AC4/564. tur stal, pick- R
/ urnover crystal, pick Robust Band 3 AERIALS. lor lin. 10 2in. diam. mast or for

vith T head. £6/
:{‘p/(’ ‘;' & p) ea £6/16 6 3 . joft. 3-element, 27 - ; S-element. 35:-: 9-clement, 55 - ; carr.
A ' ot £8/10/0 (5/- p. & p.) paid. Low Loss Co-Axial Cuble. 8d. yard. *

BATTERY ELIMINATOR FOR 4 LOW CONSUMPTION VALVES. 90 v. 20 mA. and 1.4 v. 250 mA., 35 -¥2,6 p. & p.)-
200-250 v. AC (size S%in. x 3lin. x 2in.).

GLADSTONE R‘\I)[(D :
SZB High Street, Camberley, Surrey. and 3, Church Road, Redfield, Bristol. Tel. 51207.

SOLDERI] Nl Here’s the new Handyman Workbench
EQ U Y | p}l ENT ~even belter than beiore !

As demonstrated on B.B.C. T.V.—now com-

B" plete in every detail. Spacious tool cup-
board, Hlush Aitting drawer, " Woden '* Bench _

Stop and Holdfast are obtainable as &ddi-
ST tional extras to the standard model. Made -
in solid hardwood throughout. Also latest .

» PR I - model 7’ ** Woden ” Quick Release Wood-
PRECIS T1ON workers Vice type A.120 ﬁtt\ed as illustiated.
SOLDERING

INSTRUMENTS
for the ELECTRONICS
INDUSTRY
@ Comprehensive range
@ Robust & Reliable
@ Light weight
@ Rapid heating
@ Bit sizes 3 32in. to 3,8in.
@ AIll voltage ranges 6/7Tv.
{o 230 250v.
@ Prices frem 19 6

{llustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

Prices carriage paid

1as -
British and Foreign Patents. Registered l)vho::l: ,l,t:‘:;. 30/- from £7 upwards
designs. Suppliers to H.M. and Foreign Lensth 3 te 8
Governments. Agents throughout the o e e e e
world. R
Brochure No. S.10 sent free on request. ITO : J. POWELL & SON LTD. (Dept' C) I

Pensnett, Brierley Hill, Staffs. Phone : Kingswinford 3036.'

Sole proprietors and manufacturers: | K
IPlca;e forward 1liustratcd folder and comprehéensive price list.l

LIGHT SOLDERING DEVELOPMENTS i
LIMITED [rvanz

106 G:orge Street, Croydon, Surray.

Phone : CROydon 8589 Grams : Litesold Croydon
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7.—AUDIO OUTPUT STAGES
By R. Hindle

(Continued from page 197, May issuc)

HE receiver so far described will provide only
low power output and the addition of an
extra transistor in front of the circuit does

not add to the power that the last transistor is
capable of giving. The next development will be
a power stage so that a speaker can be .driven.

{t will be realised that the variable resistor can
no longer provide reaction because the secondary
winding is no longer connected. It still has the
cficet of adjusting the working point of the

detector transistor and it should be adjusted for’

best signal.

The ncutratising winding of the inter-transistor
coil must be connected the right way round or
clse instead of reducing the cffective back coup-
ling it will increase it. 1t the circuit is unstable.
therefore, it could be that the coil connections arc
reversed and the first thing to try is the changing
over of the two leads going to the ncutralising
winding. It may be found with some transistors
that the amount of feedback without neutralising
capacitor is insufficient to cause instability.
Should this be so. the neutralising capacitor
could be omitted and the winding once more con-
nected for reaction. to give somewhat more gain.
These are experiments that can be tried but it is
suggested that in the first place the chassis should
be made to work with the_circuit as specified.

A scries of batteries has been developed
cspecially for transistor operation. The rather
untidy hook-up used in the early stages of the
development of this design has now given way
.to one of these neat and compact sources of
‘power.  Press-stud connectors are used for con-
-necting to this battery. which is an Ever Ready
type PPI, and as the studs arc of different types
it is impossible to reverse the connections. The
type quoted is only 2yin. X 2in. X 2in. and it
provides 6 volts as needed for this design.

Do not forget, whilst working on this chassis
atter completion. that a transistor is wired into it.
and take appropriate precautions when making
any modifications to prevent heat from damaging
the transistor.

It has already been pointed out that a transistor
slage is always fundamentally a power amplifying
stage. Each stage is driven by current, which involves
the provision of power at thz input stage and not
mevely a voltage as is the case with a valve, and it
gives an amplified power version at its output suitable
tor driving a subsequent transistor stage. Inter-
isluge coupling is arranged for optimum power
ltrunsfcr rather thaan for optimum voltage transfer.

PRACTICAL WIRELESS
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5 Whereas in a multistage valve amplifier all
stages right up to the output stage require
only low dissipation circuits (assuming
Class A working ; the driver stage of a
Class B valve amplifier is more like the

transistor case) a multistage transistor amplifier

can be expected to be designed for successively

greater dissipation stag: by stage towards the
output.  This was seen in the two-stage audio
amplifying circuit described in this series. The

present purpose, however, is to deal with the final
stage of the transistor amplifier—that which has the
job of driving the loudspeaker.

As with valves. transistors can be operated in
Class A, in which case the base bias is set so that the
quiescent operating conditions (i.c., without a signal
applied) are midway along thes straight part of the
collector characteristic. or in Class B in which case
the transistor is biased back so that thz quiescent
state collector current is negligibly small. The Class A
condition gives amplification with comparatively
littte distortion and either single output transistors
or push-pull circuits can be operated in Class A.
Class B, on the other hand, is fundamentally a dis-
torting amplifier—in fact, a theoretically perfect Class
B amplifier (if such were- possible) would amplify
only one half-cycle and would cut off the other
halt-cycle—and so for the purposes of audio operation
two Class B transistors must be operated in push-pull,
each amplifying one half-cycle only, but when the
two outputs are ccmbined in the output transformer
there is. in effeci, an amplified signal following
both half-cycles of the input signal.

Class A

The maximum theoretical efficiency of a Class A
stage in the case of either valves or transistors, is
50 per cent.: that means that no more than half
the power drawn from the valve H.T. or transistor
battery supply can be converted into an audio signal
and any attempt to increase the drive beyond this

120
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Fig. 39.—Low voltage collector characteristic—0OCT72 .
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point merely introduces distortion without increase
of output. This may not seem so good, but in
practice even such efficiency cannot be attained.
The maximum of 50 per cent. efficiency involves three
impossiblc assumptions :

1. That there is no loss in the collector load, i.e.,
that the voltage drop in the load under D.C. con-
ditions is nil. This requires a transformer having a
primary that has sufficient inductance for the
purposes of loading the transistor but with zero
D.C. resistance. This is impossible, of course, but
fortunately the primary inductance needed by a

w (mw;)

00

-

S0

[s) 1 1 ’] 1 1 1 1 |

s
30 40 50 60 70 75
Ambient temperature (%)

Fig. 40.—Dissipation characteristic—QC72.

transistor for a given frequency range is comparatively
small and so it can be wound in a small volume and
with low resistance. -

2. That the transistor can be operated down to
zero collector current., This cannot be so, either.
There is a minimum level below which collector
current cannot fall and this level is subject to variation
with junction temperature ; this minimum has been
referred to before in this series and is known as ic(0).

3. That the transistor can be operated with a
collector swing down to zero volts. An attempt
to do this could run into gross nonlinearity, and
consequently severe distortion, because the transistor
current gain falls off rapidly as collector voltages
fall at the lower end of the characteristic.

Fortunately, with regard to 2 and 3, the transistor
can operate down to quite low collector currents
and veltages and so, in fact, efficiencies reasonably
close to the theoretical maximum can be achieved.

There are two possible approaches to the design
of a Class A amplifier. FEither the need is for the
maximum power output that can be obtained from
a small transistor of limited permissible dissipation
or else the transistor is more liberally rated for the
purpose in hand, in which case the choice of power
output rests with the designer who can detcrmine
the power by the circuit constants. The object of
the exercise, in both cases, is to adjust the base
bias current until the appropriate collector current
is obtained.

Taking the idealised case of a transistor in Class A
giving the theoretical optimum efficiency of 50 per
cent., and tearing in mind that the maximum
dissipation of power in a Class A circuit takes place
in the no signal, or quiescent, condition, it follows
from the definition that the power output obtained
will te a half of that dissipation. So, if the intention
is 10 get the maximum audio from a given transistor,
siznal conditions can be put aside temporarily and

2

v
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the D.C. conditions computed from the standard
formula for power, i.e.:

W=LE.
where W is the maximum dissipation, 1 is the
collector current Ic and E is the applied battery

voltage. The unknown is, of course, Ic so by
manipulation of the equation :
lc—\i/
E

If, on the other hand, the limiting factor is the
power needed and not the permissible maximum
dissipation, the first thing to do is to convert this
audio power figure into a dissipation figure, which
as above simply mears multiplying by two. Then the
same formula applies, i.e.

1 2PL

““E
PL being the maximum audio power required in the
load resistance. -

In practice, allowance has to be made for the devia-
tions from theoretical maximum efficiency. This has
the effect of reducing the audio power that can be
drawn as has been stated, due to the fact that the
collector cannot swing to zero volts. This requires
that the quiescent collector current must be set
somewhat higher than was previously indicated if
the transistor is to operatc about the middle of its
characteristic and the new lc is found by reducing
the factor E used in the above equation by an amount
equivalent to the forbidden * tcrritory ™ of collector
voltage caused by curvature of the characteristic. It
is wise to err on the safe side here, so commonly a
half a volt has 1o be allowed for. Thus the equation
for quiescent collector current becomes

2PL

E—0.5
This increase in 1c is strictly necessary only it it is
intended to operate the transistor over the whole
of the straight part of the characteristic. 1f the tran-
sistor is to be operated well within ils rating it is not
likely to swing so far as the curved regions and so
the adjustment reed not be considercd.- i
- This does not really help the man aiming at the
maximum power {rom his transistor, however. He
must still begin his calculation from the maximum
dissipation point of view which, of course, still involves

Ic

“the total voltage applied so again he must use

]C=—E

By cquating thesc two alternative ways of defining Te
it can be seen to what exient power ottput in practice
falls short of 50 pereent..i.c.,
2P W
Ei'~0.5_i (=1Ic)
2PL.E =W (E — 0.5W)

(E-0.5)
PL=W B
E--0.5)

(T 509% of W.
The effcctive drop in efficiency from the theoretical
maximuim is thus less significant the higher the voliage
applied and so it is clearly better to ircrease the audio
power output taken from a transistor by increasing the
voltage applicd rather than by increasing the current
drawn from the same voltage source.

Let us try some examples :—

If a 1} volt source were to be uvsed the cfficiency
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when muximum power permissible is being drawn
from a single transistor in Class A will be -—

PL——b - 500,339, of W.

1.5

If a 6 volt system is in mind, such as the power

supply used for the receiver developed in this series,
or a cuar battery in the 6 volt range

500, —46°, of W,

A 12 voli car system would provide only slightly
higher efticiency though, of course, the current
drawn would be halved because the voltage is doubled
for the same dissipation.  Actually

PrL- il 500, =43°, of W.

Above, f-volt was quoted us a safe limit of swing
of the collector voltage. and to support this Fig. 39
gives Lhe collector characteristic of the OC72 at
tow voltuges. 1t will be seen that this limit errs on
the side ol sulety so far as this transistor is concerned.
Fig. 40 is given o show how dissipation varies
with ambient temperature. It will be seen that at
75 deg. C. no collector current can be allowed
because this is the limit of junction temperature
and any dissipation would raise the junction temperu-
ture higher than ambient temperature. When ambient
temperature is lower, the permissible dissipation
is that which will raise the junction temperature
to the limit. The curves illustrate the effect of fitting
the transistor on to a smuall heat sink.

5.5
p P
]LfT‘

Circuit for Transistor Output Stage

The circuit of a Class A outpul stage is given
in Fig. 41.

Now cun be seen an additional cause of loss of
supply voltage. This is the drop across the resistance
in the emitter circuit.  This resistance, and the trans-
former primary resistance, are generually arranged
to drop around one volt. this being satisfaclory
from the point of view of stabilisation.

Variation in Supply Voltage

What has onc to do about the variation in vollage
that is bound to occur when a battery supply is used ?
Dry batteries lose voltage whilst in use but in the
tnterests of economy they have to be used for a reuson-
able period of time. In the case of a car radio the
accumulator may drop below the nominal value and
also it will rise under charge, and the radio is likely
to be used under either circumstance.

The method of approach again depends on whether
the maximum possible outpul from a given transistor
is needed or whether a predetermined output from
a conservatively rated transistor is aimed at.  In the
case ol a receiver operating from a dry battery the
former is likely to be the case. The procedure is
then to calculate the collector current for the maximum
permissible dissipation at the peak battery vollage
and one can do no more than tolerate the full in
dissipation—and of power output—until compelled
by the inadequacy of results to replace the battery.

The car radio case is likely to take the ulternative
line. Very likely the transistor will be capable of
giving more power output than it is decided to use
(afier all one does not take more out of the electrical
system than necessary), so the thing to do is to culcu-
late the collector current for the minimum output
audio power likely to be acceptable at the jowest
voltage likely to be encountered. An output of two
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watls is reasonable, and a 12 volt system is not
likely to fall below |1 volts at times when the radio
is in use. Then, allowing half a volt for curvature of
the characteristic and one volt voltage drop in the
series resistance : —
-2

AT
and the base bias would have to be adjusted to give
this value ol colleztor current. This indicates a dissi-
pation ol 10 - .42, or 4.2 watts. The transistor
chosen would have to be rated for a much higher
dissipation than this, however. because the batiery
under charge whea the car is running is likely to reach

--.42 amps.

Iy, 41— Busic

Jor a transistor

circtit

output

stage.

e,
a voltage of 14, The base bias will increase in propor-
tion as it s drawn from the same supply and will
cause a similar increase in collector current. So now
2 1

le=—2 o 5 = SSamps.

10
and the dissipation W=.55 13=7.15 watts.

This has been worked out allowing for the drop of
voltage in the emitier lead. but without taking into
account the effect ol the stabilising circuits on the
base current.  Without such stabilisation it appears
thut o transistor capable of a dissipution about
four times the audio power required must be used for
a range of voltage supply to be expected in a car
radio.  Allowing for normal stabilisation things are
not quite so bad. but even then a permissible dissi-
pation three times the audio power accéplable as a
minimum is desirable.

Load Resistunce

The load to be applied to the transistor can be
estimated, assuming the ideal transistor characteristics.
which is neur enough for the purpose. from the simple
relationship of battery supply voltage and power
output for which the circuit has been set up. Thus,

E
Ry—=

N
where [ is the battery supply voltage and Ic is
collector current. But as above

so by substitution

Ri—

2 P out

From this it is inferesting to compute the circum-
stances under which the normal speaker impedances
of 3 ohms und |5 ohims 'maich the transistor directly
without a transformer. The 3 ohm speaker is nol
likely to be much use for domestiz or car radio with-
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out transformer because at a power supply of 6 volis
it matches at an output of 6 watts, and for 12 volts itis
higher, actually 24 watts. The 15 ohm speaker appears
1o be more hopeful because on a 6 volt circuit it
matches for an output of 1.2 watts and on a 12 volt
battery the matching output is almost 5 watts.

Thermal Runaway

It is with a power transistor that the dangers of
thermal runaway are encountered. This phenomenon
is due to the increase in temperature of the junction
caused by the power dissipated. This increase in
temperature itself increases the current flowing which
in turn further increases the temperature. If the
junction cannot easily lose the heat gencrated this
feedback effect can build up until the transistor
destroys itsclf. Even if conditions prevent sclf-
destruction those conditions will cause distortion
due to the resultant limitation of the current swing.

: COMPONENT LIST FOR FIG. 41 H
i RI—4.7 K, : :
i R2—1 K2 !Dubilier } Watt g
PoR3—330 b :
i Cl—10pF 6 v. Daly H2 5/1° H
i C2—100/F 6 v. Daly E249:1 . H

TFR— Belclere BN1827

Only in the small transistors is it wise to operate
the transistor by itself. In other cases a heat sink is
provided. This is effected by mounting the transistor
in thermal contact (hot necessarily in electrical
contact) with a piece of metal and transistor manu-
facturers give guidance with regard .to the amount
of metal needed for various levels of dissipation.

The principle of design of the base circuit follows
the lines of the audio circuits already described.

140 ImA. N
/20—' 2mA,
L]
.
L]
:
10014 /o5 mA,
1
1
Base
solt § bigs
— '| I mA.
f /
£ ]
L sor |
1
i
1)
A\ -
% S mA.
40 —K‘/
.
.
* eIma.
20{€ A ;
S\ I00mW, Dissipation line
\“'---_ */ mA.
- 1 1 | el
—/0v. " —20v
Ve —=

Fig. 42.—Collector characteristic—OCT2.
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Where large audio outputs arc sought, however, it
has to be remembered that a comparatively large
power has to bc fed 1o the base and in this casc it
may be necessary to design the driver stage as a
power amplifier rather than a current amplifier.

Design for an Output Stage

Now a low power Class A single-ended output stage
suitable for addition to the receiver developed during
this series of articles and following the circuit in
Fig. 41 will be designed. This will not involve the
complications of high power drive and the audio
amplifier circuit as already described will drive it.
This method of operation is not likely to be entirely
satisfactory for permanent usc because of its com-
paratively low output, but it is set up as a logical
step in the process of design as it uscs onc of the two
transistors 1o be used in the next step in Class B
push-pull. In fact, if possible, it would be as wecll
to buy a matched pair ready for thé final design
and use one experimentally in the present circuit
before proceeding to the more complicated one.
The transistor is actually a Mullard OC72 and it is
operated-from the six-volt battery already provided
for the rest of the circuit.

-

- The permissible dissipation of the OC72 is secn

from Fig. 40 to depend on the maximum ambient
temperature under which it will be called 10 operate.
For such cases as car radios using larger transistors
and where the receiver has to work in confined spacgs,
this. factor has to be given great thought. In the
present case, however, operating a well ventilated
situation is assumed and a temperature not cxceeding
35 deg. C. will permit a dissipation up to 100 mW.
without heat sink. If the temperature is likely to
exceed this the same design would be satisfactory
except that the transistor would have to be mounted
ona * sink.” A loss of 1 volt in the emitter resistance
and output transformer primary is assumcd. The
maximum possible output is necded, so
s o 100

(To bé continued)

PRACTICAL TELEVISION MAY ISSUE
NOW ON SALE PRIGE 1s. 3d.

Many old receivers are in use in which the
circuit is of th: ““straight” type cnd which,
therefore, do not lend themselves very easily to
conversion for Baud III reception. <The best
thing in such cases is to modify the video section
making it conform to modern practice, and then
to fit a two or three station tuner, or if preferred,
one of the commercial turret tuners. How to do
this is explained in the current issue of our ccm-
panion paper PRACTICAL TELEVISION now
on sale. .

An improved Frame Sync circuit is described
and will interest those who feel they would like
better interlacing, whilst other articles in this
issue deal with how to make a Skeleton Slot
Aerial, Scanning and Synchronisation, a Mismatch
Distributor, The Booster Diode, Tracing Obscure
Faults and Servicing the KB LFT 50/60.

Also to be found in this issue are the usual
features, Correspondence, Underncath  the
Dipole, News from the Trade, etc.
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The Audio

DETAILS

HIS year's Audio Fair was more compre-
hensive than last year's. and again depicted
the many advances which have been made

in Hi-Fi equipment.  As usual the majority of
apparatus on view consisted of amplifiers. pich-
ups and associated gramophonc equipment. loud-
speakers and tape recorders. Many old friends
weie o be seen. as well as newcomers. and the
various rooms which were reserved for demon-
strations were, as usual. crowded

PRACTICAL WIRELESS
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Fair—i1958
THIS YEAR'S EXHIBITS

istics to No. TITA and with the same oxide coat-
ing. it is intended for applications where the
handling. winding and storage features of PVC
are preferred. It is available in spools of 200.
600. 830 and 1200 fi. and in other sizes for pro-
tessional use.

No. 150 Extra Pluy is a polyester based type
with a dark red ovide coating and offers 50 per
cent. more recording time for the same reel size.

to capacity. The following are
somc brief notes of some of the

many items which were to be
seen.
Scotch Boy Tape

For the first time the entire

range  of the 3IM  Company's
“ Scotch Boy ™ Magnetic Record-
ing Tapes was on show.

The display of tapes featurcd
the three ““ Scotch Boy ™ recording
tapes on various spool sizes:

No. 11lA Standard.—This has
a standard brown oxide coating.
on an acctate base. and is avaii-

able in spools of 200. 600, 850.
1.200 f1. and other sizes for pro-
fessional use.

No. 111V Super PV C.—Designed
for extra strength and ‘casy
With similar character-

handling.

Data
Scotch

-

The most elaborate unit at
the Fair. The Mervyva Midas
Recorder
B()AI‘
has a mudti-channel svstem
of recording.

The use of tag boards is well illustrated in this G.E.C. pre-amp.—

the ** 88-50.""

because of the extra-thin backing. The ¢ weather
balanced ™ flexible superstrong polyester backing
has outstanding mechanical properties over a
wide temperature range and an extremely low rate
of water absorption. It is available in spools of
00, 900. 1.275. 1.800. 2.400 ft. and 3.600 ft.

G.r.C.

Two new G.E.C. devclopments in high-quality
loudspeaker  technique—one a
complete  unit  which  will  be
marketed. and the other a design
for home constructors—were
shown.

A specially  constructed 50w
amplifier  and pre-amplifiecr—the
© 88-50 "—is shown on this page.
Offering  improved  performance
and contro! range. the two units
have inputs for a radio tuner. a
magnetic or crystal  gramophone
pick-up. &  microphone or a
magnetic tape replay head.  The
pre-amplificr gives full playback
facilities from “any known pro-
gramme source. using simple and
economic circuits. [t is designed
to give an output of 0.5 volts
rm.s. for maximum signal level.
corresponding  to the  input
required by the amplifier.

utilises
Tupe. and
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Mullard

The Mullard stand featured the universally
available World Series audio valves, together with
a range of alloy junction transistors for battery-
operated audio amplifiers and pre-amplifiers.

The transistor range includes the OClé. an all-
metal power transistor for the output stages of
medium-power amplifiers; the OC72, which is
available in matched pairs for push-pull output
stages of low-power amplifiers; and the OC71 for
| use in pre-amplifier circuits.

W.B. (Whiteley Electrical)

The complete range of Stentorian High Fidelity
Loudspeakers from 8in. to 18in. in diamecter. as
well as special loudspeakers from 14in. upwards,
fitted with the patented cambric cone providing
a quality of reproduction not otherwise obtainable
oxcpt at many times the price. were shown.

The W.B.12 Quality Amplifier is available with
cither the *Standard” or “ Major™” Controls
Units. embodying the most up to date designs
and recently developed valves, and a spccial
Whiteley oulput transformer. The Major Control
Uinit enables any pickup to be used with the
W .B.12. and has a nine position selector switch
in addition to scparate ‘treble, bass,  Filter,”
~ Slope " and volume controls.

A further important addition is the W.B.6
combined amplifier and control unit, with 6 wat(s
output, forming a compact unit size 11in. X
7in. X 4in. It has a selector switch for a'range

PRACTICAL WIRELESS
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of inputs, full range bass and treble controls and
separate volume control.

A new F.M. tuner was shown for the first time
with a circuit of advanced design. An important
feature is the use of printed circuit techniques to
ensure maximum electrical stabjlity, together with
rigid mechanical structure, thus ensuring freedom
from drift. The complete unit is housed in a
sheet steel case designed to match the amplificr.

Collaro

Collaro Ltd. presented their Conquest Record
Changer. This revolutionary 4-speed model is
unique in that records of any dimension from
6in. to 12in. can be loaded and automatically
played. There is no finger to be reset and no
protrusions which might cause damage to records.
The Conquest also has provision for manual play
at all speeds. and automatically switches -off after
playing the last record. A double acfion cam is
incorporated in the change speed control, thus
climipating all possibility of damage to the idler
wheel if the speed control is operated while the
machine is running. The record changer spindle
is designed so that there is a gentle lowering of

‘tecords’ from the stack. ensuring hundreds of

playings without damage to the centre holes. and
a sensitive velocity trip mechanism operates on
all modern and most old records.

Another intcresting exhibit was the new
improved Tape Transcriptor. Mark IV. which
incorporates several modifications to the previous
design.

Further Notes on

EVIEWING the many readers’ enquiries about
. the: Simple Geiger Counter described in the
April issue, a few points have arisen which may be¢ of
interest. = - e .

First, the G-M tube .G24 is obtainable from 20th
Century Electronics Ltd., King Henry's Drive, New
Addington, Surrey, and the price is 35/-, postage extra.
This tube measures 270 mm. in length, but type G12
measuring only 145 mm. will work almost as well and
can be neatly strapped to the side of the box. This
wbe also costs 35/-.

The type numbers of the batteries used (OL230 and
OL250) are those intended for deaf-aid sets, and
suitable equivalents are Ever-Ready B106 for H.T,,
and either D18 or D19 for L.T. .

The rectifier K840 is made by Sentercel, and the
apparently over generous ratings are due to the fact
\hat the forward and reverse resistances were the
primary considerations in the choice of this com-
ponent. The valves CK505 AX may be obtained from
Service Trading Co., 9, Little Newport Street,
Leicester Square, London, W.C.2, at 2/6 each, postage
extra. This firm also has most of the other com-
ponents in stock. .

Those having difficulty in obtaining the midget
neon may be interested to learn that the majority of
cheap mdins * circuit testers >’ contain nothing more
than one of these neons with a series resistor and test
prods attached. i

A minor printing ergor in the wiring layout omits
the connection between the junction of Cl and R4
and the grids of V2 and V3. but reference to the circuit
diagram will reveal the missing wire.

www.americanradiohistorv.com

the Geiger Counter

The Choke : :

A more detailed description- of..the home:wound
ringing choke has been requested by some, but this
is not critical with regard to resistance-and number
of turns. For example, the two prototype chokes
were rapidly wound on an electric motor with 40 s.w.g.
D.S.C. enamelled wirc, and the resultant winding
was loose and spongy in texture, whereas the Teletron
product is neatly wound with enamelled wire which
occupies only half the volume. D )

Any breaks in the wire occasioned during winding
must be rejoined by soldering, and the joint well
insulated by Sellotape or transformer paper. The end
connections must be particularly well insulated from
each other and the rest of the winding, or sparking-
over may occur.

A reference was made to Government publications
of use to those going prospecting for uranium on
their holidays.

The following works can either be purchased from
the ** Geological Survey and Museum,” Exhibition
Road, South Kensington, London, S.W.7, or they
can be seen in the library of the museum.

(1) Dines, H.G. ‘* Metalliferous mining districts of
South-west FEngland » (Mem. Geol. Surv. G.B,
H.M.S.0., 2 Vols.).

(2) Davidson, C. F. ** Uranium Decposits in Great
Britain.”

(3) Ponsford, D. R. A. ** Radioactivity Studies of
some British Scdimentary Rocks.”

Any public library should be able to obtain these
for rcaders.


www.americanradiohistory.com

June, 1958 PRACTICAL WIRELESS 285

Qur specialist buying knowledge and reputation
ensure a square deal...and enable us to

_ offer the best for your money!

BT T AL TR TR T T T R A R St

BAND 3 T/V CONVERTER—I180 Mc/s-205 Mc/s

Suitable for London, Birmingham, Northern, Scottish and Welsh ITA Traasmissions,

Mk. 2 Model as illustrated. Latest Cascode only £3.19.6. Carr. & Pack. 2'6. Band I,
circuit using ECC84 and EF80 valves giving Bard 3 Change-over Switch and B.B.C.
improved sensitivity (4- 18 db) over standard acrial socket, 8 - extra.
circuits.  Built-in Power supply AC 2€0-250 CONY ERTER ACCESSORIES
v, Dimensions only 63in. x 3in. Ht. 4in. Bard I-Band 3 Cross-over Unit, 7/6. Var.
Simple and easy to fit—only external plug in Attenuators (db-36db., 6/9. BBC Pattern
connections, wired. aligned and tested ready Filter. § 6. Bard 3 Aeritls—outside Single
for use. State Channel required. Guar, Dipole with 4 yds. co-ax., etc., 13/9. 3
Bargain Offer—cood results or full refurd, Elemert Peam, 27 6. 5 Element, 35/-, etc.
ol {NEW ALL
Volume Controls | 80 . i COAX! soxep VALVES  cuavanthes
Log, ratios, 10,000 ohme | STANDARD in. diam. ATIT 8 mm., 9 EF4l 10 &, PCFS2 108
D M~-unhm« Lon Polythens insulated | 6 -|EF8e 10 é{PCLSE 12 8
apindles. vear [ GRADL A" ONLY. -|K¥FR6 12 8|PLR1 12 8
MuGnautee, Ml(:nlet Edi- 8 815 el 10 -
~wan 1ype. 8d. yd. | 8 [ 18
N sl NPRW, ILPLSY, - I [ 8|1 8
- 4- 4/9 | SPECIAL --  Semiair 6 6EMes 8
Linest Ratin. 30,000 | epaced polgihene, 0 8 H 8
ohms — Megohons. . diam. [] 8 6
N coiety, fie cml, || D, G i N '::'Ll 8 8
Corx plugs, 1'2. Coax R[tapndard core, R H H
soskets, 1-. Couplem, | ew St Qo wd | 6 6
13. Outlet boxes, 46, | ideal i . 904 ¥ I —|LCHRI 10 8]M1 |4 =
e AR 811" Lrw 10 8] [
| ALL-WAVE RADIOGRAM CHASSIS H’\”‘“ Zllese 12 slpe reu 8
ﬁ\‘\’.“]‘ff:fl’*“ns SRVAL VLS. SPECIAL PRICE PER SET
e — 50, LATERT M1 S . =
I M. W BYA 174 154 or 384, or a4 9278
A o L PTH 35 -
| 1% SR L34 0r 6X5 . L. 25 -
Brand Lew uul guar. A.( B .

4 pos. W ol
seket. High
que, delayed
O P 4 watts. Chaxaiy
i 1oin. \ 4gin. Ror. or Vert. |
MWalnut or ivory knobs to choice.
Aligned and calil.rnted ready 1or use. Sensltmtyl

sw. Short-Medinm-long
() dust core eoils, 1

lity at Low Cost.

olted from maive. BARGAIN @ ] |
Carr, and ins., 4 6. PRICE Y3 gﬂs.l
K or 10in. s penkers to mateh, 20 - nnd 25 -

7 Valve De Luxe, push-pull EL4t version, 7 wn(tl
output, with H Duty Output Transformer, £12.10,0.
I(:rr Xoins., 3 |

RECORD PLAYER CABINETS
€ catelnporary  style cotered  ca
mottled red with cre: g
At fitted with al

! RECORD PLAYER BARGAINS

reaker, | | 4 sp. BSR(TUW. 92 6. 4 5. COLLARO JUNIOR,
batfe hoard and plastic fret. Spave available ior alld | £4.30.0. 4 «n. GARRARD (4 %.P.), £7.15.0.
e dern amplifiers and autochangers T ne m| Carr, & e, 3 G,
recond player movntiog board 14 1o, AUTO CHANGERS. —1 s1.. BSR (1" A%), £8.10.0.

4 sp. COLLARO, 28.15.0. 1 sp. GARRAED
Cabinet Price, £3. 3. 0. Catre el dos., 20, .

(RC120 1M ), £10.5.0

All nbove wunits are |.1e1

2-VALVE AMPLIFIER Mk. . fitted with modern stybed 'n

v v. AC. Modern cirenil with High Cainl | with turnower head and twis
wntput and double wound Mains Transiormer,
1ariabile tone and volume controle, wired and teateld

with Gin, ®peaker and O 1P Trans complete “-:hl TV TUBES—RECONDITIONED

kuahe wud dritled ready to fit Baille B ) ulm\e All Tested and Guaran. 6 moot

I F.M, TUNER UNIT (87 me s—105 me ) by Jason,
As deseribed in Radio Construeter. Desigaer
I Approved Kit of part< to builid thix modern highly

aecessful ouin, drilled chassis el superior type
| Ho gliss dint, coils, cons and all quality come
il

ponents. ete., for ouly 5 Gns., post free. ¥et of
apecified min. wnlves, 30 -, post free.  dllustirated
nandbuok, with full details, 2 = posi free.

2l alignnient service now availahle. 7 6 plus 1% &1,

zht Xtal,
mrpphite ~nm

ELECTROLYTICS ALL TYPES NEW STObK.
Tnbular ere Ends
25 )

H2AM V. BEC. 58

caliioet.  Onty £3.12.8. Carr. & Pac GENUINE OFFER: Eeconditioned sand 19 Can Types. Clips 3d. ea.

Re-vacnmumed cood as new. 2 - 28

2-VALVE AMPLIFIER Mk. 2. Muliard, " £6.10.0, 5 - a8

v ALC. Specifieadicn as above Lt o higher . M!l‘lnrr\ Mz (l!eu ). £7.0.0. 23 5.

and greater cutyut (approv. & watte) is - Mullard, Mazdu (Rect.), 28 10.0. 29 .58
ubtnined by nsing latest Twin Stage Triode-prentode Carr. & ins. | .48 4

M MLR2 wind negative feedback Tone Control. | cOMPREHENSIVE STOCKS AQUICK DELI VERY, *FF .5 - llunllu 18

R ml and tested as above £3.19.6. Carr, 16450 v, 38 .68

TS0 v, 4 - 88

Brene anodised 1.F. TRANSFORMER—465 ke s. ] 164164500 T 58 686

PN RN TI ¥- d mew ex-manui wturer’s widget LR S0 V. Dub, 4 - 118

i 9, et size 24in. X fin. v i disl Coee toning, Litz 5 - 12 6

TYGAN FRET (Murphy patterm (2 s 12in., 2 -8 | wound coite, High Q. Brrziin ofter, 7 6 pair. .68 126

12 % tain. /-3 12 x 24i., 4 -, ctes | Many othcr Iypes in stock.

Listed above are only a Tew ifems frone onr verv large
btuvk. =end il stamp today for Complete Bargain List.

RADIO COMPONENT SPECIALISTS s 194)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (rHo 2125

50 yards Thornton Heath Station. Buses : 130A, 133, 159, 166 and 190.
Hours : 9 aum.-5 p.m. | p.m. Wed. Open all day Saturday,
Ferms - C W.0.or €D Kindty make chegues, POx. ele. payshlet T 8.5, Pool, Pack wy wpto b, Td., W VL it 16, Sl 2,-, Inth. 2.9,

TRANSFORMER & COIL WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS,
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IT'S RELIABLE

This geared drive gives a

" 9in, pointer travel with only
5

ain.

can be fitted to the stan-

dard range of L type con-
densers.

plete 24/-.
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diameter pulley.
LGP geared drive ~

Price LGP2 com-
18/9. LGP3 com-

IF IT’S MADE BY JACKSONS |

Please write for illustrated catalogue.

JACKSON BROS. (London) LTD.

Jine, 1958

-~ PRECISION-BUILT COMPONENTS

KINGSWAY . WADDON . SURREY Telephone : C_ROydon 2754/5
ENSON'S | 4 TV & RADIO
FIRST-CLASS ‘ ARGAINS

RADIO COURSES...
GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how!

——— FREE GUIDE -——

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling_qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E.,, A.M.l.Mech.E,
Draughtsmanshup (att branches),
etc., together with particulars of
our remarkable Guarantee 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.

FOUNDED 1885—OVER
| — — 150,000 SUCCESSES oy

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), 148, HOLBORN,
LONDON, E.C.1.

A
TRANSFORMERS: Input 230 v. 50 ¢ Cutputs (2t
530-879-0-875-530-620 v. 200 mA. and 250 m
simultaneouxly available, - 5v. 3 A. twice. New,
21 1b. uett. £3 del’d. lmnnland SPEAKERS. Ain.
in case. 28,-, unes . 2 6). IVES:
slow-motion, Adml
5'6, Muirhead, in. (hal(hnw) 7/8. R1155B. Good
condition, fully valved; tested, with = N ** drive ;
haudbook supplied, £7/10/- (rail 10,-). TEST SET
1270 (1033). U.4.A. Micro-wave Frequency
Meters; $73-725 me;s. 3 valves, new, less bats.
£7 10,-. CR100—brand uews power tram(ormers
OWE! NI l

: Tnput 200 25

Ou(pu( v. 75 A2

3 A ew, cased, \\I”\ plugs, 45, - wp.p
COHMAND RECEIVERS brand new, 6
med. wave (1-32-1.5 me/ %), 97.6; used 82,8 (post
3'6). Conversion data lnd cire. . to CAR RADLO,
1/6. LF. STRIP 373, m 3 valves, 35/-.

RELAYS, coaxial, “F/G7 12 v set 3 plugs,
16. VIBRAPACKS 6 v. D 250 v. B0 mA.
smouthed, cased, 22/8 (post 3,6). VIBRATORS,
Mallory (3629C 12 v. 4-pin, 7/6 BRAND NEW
R.F.268, 20,- (post 3 RF27, good cond., 15/-.
DYNAMOTORS (post 3 6): 12'v. to 250 v. 65 mA.

and 6.3 v. 2.3 A., 11/8; 6 v. to 259 v. 8U mA., 12 6:

11 v. to 200 v. 5 mA. and 13 v. snmulhetl
filtered, cased. 15,-; * Command ™ type 28 v. to
250 v. 0 mA. tsmall), 10/6. METAL RECTI-
FIER! c. 3 A.bridge, 2/8; 270 v. RO mA., HW,

5= ) v. 100 mA., 47,850 v. 80 mA., 8 ;12 v.
4 A. Bridge, 17/8; 240 V. 40 mA., 3°6; 1 006 v. 30
mA 7/8. R1155 §.M. DRIVES ‘“N type, uew,

10,6. TS350 with I mA. 3{in. meter, valve lP’a,
gu ., 30,-. METERS, contain 2 geparate nicro-
amp mav ‘ements and 2 neons, new, 88. Cross
over ueedle (L/R) 100 pA each section, good
condition, 10,8. R.F. UNIT with 1;EF93, 2 L EF91,
motor * tuned 20 .ia me/g), l F. 13 me/s,
new, 30'- (p.p. 3/6). CAMERA CONTROLS. Type
W a phutugnphlc timing device; 2
New, 15 - (p.p. u,) lnert. CELLS 1.5 v. 1/3.
CUT-OUTS SC 12 “J

JST AND bNQUlRIFi ‘5 A h please | Terms,
(, W.0. Postage extra. lmmediate despatch.

Callers and Post : W. A, BENSON (P.W.}
138, Rathbone Road, Liverpool, 15. NEF 6N53
Cal!ers SUPERADIO (W chapel) LTD.
118 Whitechapel, Liverpool, 2. ROY 1130
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TUBE TROUBLES

By S. Heller
23/- . Postage i/-.

THE RADIO AMATEUR’S HAND-
BOOK. By A.R. R. L, 1958 ed. 32/6.
Postage /9.

TELECOMMUNICATIONS PRIN-
CIPLES. By R. N. Renton. 45/-.
Postage 1/9.

ELEMENTS OF TAPE RECORDER
CIRCUITS. By H. Burstein &
H. C. Pollak. 23/-. Postage l/-.

TRANSISTORS THEORY AND
PRACTICE. By R. P. Turner. 16/-.
Postage 9d.

MAGNETIC TAPE RECORDING.

By H. G. M. Spratt. 55/-. Postage l/-.
TRANSISTOR TECHNIQUES.
Gernsback Lib. 12/-. Postage 9d.

HIGH FIDELITY SOUND RE-
PRODUCTION. By E. Molloy.
20/-. Postage |/-. '

RADIO VALVE DATA. Compiled
by *“ WW ', 5/-, Postage 8d.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-23 PRAED STREET,
LONDON, W.2

Complete catalogue 6d.
Phone : Paddington 4185,
Open 6 days 9-6 p.m.
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Is a Pre-war Set
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Worth Servicing ?

SOME DATA ON OLD MODEL RECEIVERS AND THE PROBLEMS INVOLVED IN

SERVICING THEM

OST service engineers have, in the course
of their work. run up against this prob-
lem. 1 have had many of these sets

brought to me for service. and it has been a
difficult problem to decide whether to scrvice
them or to advise the owners to scrap them. In
many of these cases. the reason for people wish-
ing to have them serviced is because they like
the cabinet. which has often. especially in the
casc of radiograms. been kept in a very good
condition. Most of the pre-war cabinets were of
good. sound timber and not the thin ply of which
many present-day cabinets consist.  Generally.
when one informs the owners that the set s
not worth the cost of the servicing and suggest
they purchase a new one. they reply that having
heard the new sets they cannot compare with
their old one. This is mainly because they have
become accustomed to the tone of their old set.
which in the case of most of the pre-war sets. had
a sharp topcut in the amplifier and loudspeaker.
thus giving what they consider was a mellow tone.
When they hear the later day modecls giving a
lot of top, to which their ears are not accustomed.

they consider them harsh and not pleasant
listening. My method of dealing with these
scts is not to have any hard and fast rules

about them, but to judge cach case on its own
merits

The Pros and Cons

In the case of people who I know cannot afford
a new set, such as. for instance, old age
pensioners, I do my best for them. if it is
possible to put the set in order. with the chances
of a reasonable further period of useful life. but
[ always inform them that owing to the age of

the instrument 1 cannot guarantce that it will
not break down again within 12 months.
[n the case of people who can afford

to purchase a new set. I point out that firstly
the cost of servicing. including labour. new parts
and valves, may be quite high and perhaps be
morc than the sct is worth.  Also I tell them that
as all the component parts have alrcady had a
tong life and to replace the lot would be out
of the question. there would always be a possi-
bility of one of these components breaking down
within a short space of time after the set was
serviced. and therefore no guarantee could be
given. If they do not accept these conditions
then [ turn the job down.

Jobs to Reject

Should it be a case where they wish to retain
the cabinet, then 1 suggest. if the set itsclf is in
very bad condition. that a new chassis be installed
in the cabinet. Care should be taken herc to
see that a chassis is chosen that does not necessi-
tate cutting or drilling the cabinet for control
spindlc purposcs.

Sets that are not worth while attempting to

By " Serviceman”

service are those with the old type side contact
valves. These valves arc practically unprocurable
and to try and replace with five- or seven-pin
types means a considerable amount of time and
trouble. The main reason is that the holes in
the chassis for thesc side contact valvcholders are
considerably larger than for other types. .This
means plates being cut out for normal valve-
holders and fitted on the chassis.

Any sets using the old 4 volt heater type.
especially the five-pin types. should be carefully
considered. Some of these valves are impossible
to obtain and to convert to a 6 volt range would
not be an economic consideration.

Other types with the old large type band pass
coils that have gone open circuit should be by-
passed. Replacements for these coils are hopeless.
Rewinding takes up too much time. and
consequently  the cost of servicing bccomes
cxcessive.  Other sets that I suggest should be
rejected are those with rubber-covered leads.
where the rubber is either perished or in a bad
state.  To attempt to do this type of job means
practically complete rewiring.

Points to Watch in Servicing Old Sets

It is advisable in all cases to renew the electro-
Iytic condensers. and also the rectifiers, valve
or metal type. but it should be pointed out that
then the H.T. voltage will probably be higher
than before.  This means that the bypass and
coupling capacitors will be subject to a greater
strain and as they are old there is a liability
of their breaking down. When these electrolytics
and rectifiers are changed. the set should be put
on a soak test and checks made on all resistors
for temperature rise. At any sign of this
ozcurring, change the bypass condenser concerned,
as it is probably leaking. which is often the
prelude to short circuiting. It is also advisable
to check voltages on valves. which will. in most
cases. show up any other likely near failures,
Old A.C./D.C. sets are those to view with great
suspicion. as the heat radiated inside these sets
is often much greater than in A.C. scts and this
causes greater deterioration of the components.
Mains dropping resistors or line cords should
always be replaced. as this is where the greatest
heat comes from.

Remarks on Valve Changing

From the foregoing the reader can see that.
unless it is being donc as a personal favour. or
if the owner docs not mind the cost. it is not
advisable to undertake these jobs. Even when
the greatest care is taken and an extended soak
test given, one cannot be sure that the repair will
last for a reasonable time. without another
breakdown.

It often happcns with these sets, that a valve
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has failed. and the correct replacement cannot
be obtained. and a‘ later type valve has been
fitted with a basc adaptor. Now it should bc
pointed out that. although the new valve is of the
same type, has the same heater voltage and
current, its characteristics are often considerably
different. When fitting a valve of this descrip-
tion. always check up on anode. screcn and
cathode voltages. In the case of valves .in
tuned circuits. a slight alteration of trimmers
may be necessary to allow for diflerent inter

PRACTICAL WIRELESS
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Changing -Loudspeakers )

Many of the old sets had. electrically energised
speakers and replacements are out of the
question. It therefore becomes necessary to fit
a permanent magnet speaker. In this case an
L.F. choke will be necessary, to act as H.T.

. smoother in place of the loudspeaker field coil.
In fitting this make sure the inductance and also

the current carrying capacity of the winding- is
sufficient. It is better to use as large a choke

r _as space will permit than to use a_ small one
clectrode capacities of the old and new valves. ’

that will overlieat .and perhaps burn out.

International Car Radio Rally

\ HAT is believed to be the world's first
International Car  Radio- . Rally  will
commence on June 25th in~ Britain and

26th on the Continent. The main difference
between' this and other motoring rallies is the fact
that participants will be given their instructions
over the air from Radio Luxembourg. The
prime qualification for entry, therefore, is that
participants’ cars iust be equipped with car
radio. Instructions will be broadcast at frequent
intervals throughout the rally in English, Dutch,
French .and German on two wavelengths—208
and 1293 metres. )

The rally is organised by the Regional Motoring
Club of South Holland and the Luxembourg
Motoring Club. 1t is open to entrants from
Great DBritain, France, West Germany and
Belgium, Holland and Luxembourg.

Starting points are London, Amsterdam, Paris.
Brussels, Luxembourg and Bonn. It is planned
that British entrants will spend the night of the
25th at Dowver, crossing the Channel the follow-
ing morning. At Rheims-they will join the main
route, as will participants from Luxembourg and
Paris. THose setting out from Amsterdam,
Brussels and Bonn will have met at Eindhoven
(Holland) and will join the ‘main route at Dinant.
A reception centre has been arranged - at
Chaudfontaine (Belgium) and the rally finishes
at Luxembourg in the-late afternoon of the 27th.

Passengers

In contrast with other international rallies,
cach car will be permitted to carry more than
two passengers. The organisers stress that the
rally is in no sense a test of speed and endurance
and, while some simple skill and rcgularity tests
will be included, they will not affect the nature
of the rally as a tourist event involving moderate
speeds and easy map-reading. Participants will.
therefore. have plenty of opportunity of enjoying
the splendid scencry through which they will
pass. The 800 mile route covers some of the
most beautiful parts of the Low Countries. the
‘Ardennes. the Eiffel and Northern France.

On June 28th a winding-up party will be held
and prizes will be presented. Among other
attractions will be an entertainment provided by
artistes of international standing.

Entries

British motorists wishing to take part are
invited to apply for further particulars to
Competitions Department, Royal Automobile

Club. Pall Mall. London, SW.1." The latest date
for entry is June 7th.

v

~ New Mullard Photo-cell

A NEW type’ of ﬁhoto-clcc(ric cell which will
enable the_cost of many industrial .control
and detection devices to be reduccd substantially

"will shortly ‘be available jn quantity for the first
“time in this country.

The new cell incorporates a specially con-
structed photo-sensitive element of _cadmium
sulphide, and is remarkable for its extremely high
sensitivity: it is, in fact, some 20.000" times more
sensitive than the conventional p.-c. cell,

Evén from weak sources of light it will produce
sufficient current to operate a large relay. direct
without the need for intermediate amplification.
The electronic amplifier circuitry assaciated with
most devices based on conventional : photo-cells
is thercfore made unnccessary, with consequent
savings in equipment costs, simplification of
design, greater reliability and casier maintenance.

Furthermore, the cell will produce the current
necessary to operatec a relay with only a very
low applicd voltage. This 1s madc possible by
a special form of construction in which the
resistance of the cadmium sulphide eclement is
cffectively reduced by an interdigital pattern of
copper strips. .

The cadmium sulphide celis will be mounted on
standard valve bases indentical with those of
the present Mullard range. of conventional cells.
Thus, when existing cquipments are modified,
special head mountings or probes designed for

- specific installations can be retained.

Advance Performance Details

Typical performance figures for a Mullard
cadium sulphide cell with a photo-cathode of
‘1.8 square cm. cfféctive area include the following:

From an illumination of Sft.-lamberts, with a
colour temperature of 1500 deg. K, the cell will
produce approximately 20mA of current for an
applicd voltage of. 10v. From the same illumina-
tion, but with a temperature of 2700 deg. K. the
current is approximately 6mA. Within the limits
of permissible power dissipation doubling the
applied voltage gives a four-fold increase -in
current. Maximum dissipation is 1 watt at
25 deg. C and 200mW at 75 deg. C.

Dark current is extremely low: with 300v.
applied 1o the cell it is not greater than 2.5
microamps at 25 deg. C.

Spectral response range is 4500 deg. A to 8000
deg. A. covering the entire visible spectrum and
extending into the infra-red, with maximum
response in the yellow/red region.
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44, E; AM. RECEIVER™
A g 2 s >
3 : : quite a  varicty
of answers to
this. some of
which are given
below:

The principal
disadvantage of
FM. is the
limitations
of the variety of
programmes
which may be
received. The

HIS receiver was
built primarily
with the intention

of providing a rcason-
ably high quality repro-
duction  of  recorded
music from both gramo-
phonc and tape. but a
considerablc amount of
cffort has been spent on
providing a radio-
frequency feeder to give prototype of this
results similar in quality serics receives
lo [hose Obiﬂ.in:‘ll‘)]c from .- L P ..,-.; 1he Ligh[ i)ro_
the gramophone.  The 8 . . . gramme. t h e
feedcg o lis the part of ; How to Make a Saif-coniained High-quality Mome Sy

greatest inlerest in this | Receiver, Using a Mullard 5-10 Amplifier for :  (any region). and

;ir:fcson:z i IE;IS Oduitsax ¢ the Output Section. Full Cabinet Constructional :){O‘L;lg{ Oblkui\tf:r]c
vantages of Amplitudc ! Details Will be Given in Subsequent Issues ! is no reason for
Modulation broadcasts : sclecting these
on the Medium and By R. Couvala ! three except for
Long waves. et et et ettt e et e e o n o s mne s s e e ETSONAL - prefer-

Immediately. of ~ ence. The coil-

course. the query is raised. why not use the new packs available give a wide range of choice of
Frequency Modulation transmissions? There are  stations. and. by constructing the coilpack at -
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Fig. Wa).—Circur of the feeder section.

www americanradiohistorv com


www.americanradiohistory.com

260
home. the constructor is not limited to threc
stations. In addition, of course, a variable

tuning system could be installed by suitable
modification of the constructional details.

Another disadvantage of F.M. is that only local
stations can be rcceived with ease (and quality),
and this makes difficulties for “ fringe areas.”

The reader should from the first be clear that
this recciver is not intended to satisfy the most
stringent demands of the High Fidelity cnthusiast,
but rather to provide a unit which, while being
well above the normal standard of quality, Hoes
not involve great expense or technical hnowledge
to construct.

(D () A )4 AP (1 A x

14—t

The Circuit

The tuning of this receiver is carried out by
an Osmor preset coilpack, of which therc are
several types available. to suit various require-
ments. When used with a conventional circuit,
these coilpacks normally have adequate stability,
but, as an added refinement, this receiver incor-
porates a stabilised H.T. supply for the oscillator
section of the frequency changer. No previous
stage is used, mainly bccause facilitics arc not
available on the coilpack in use. but if it had
been considéred necessary. this difficulty could
have been surmounted. The circuit has been
found in practice 1o have adequatc sclectivity
and sensitivity.  The frequency changer and

" -

|-

.

Undérside. view of the second unit; whic includes
the section shown in Fig. Hb).

tuner sections are mounied in a scparate com-
partment. screencd from the rest of the sct. and
it should be noted that. duc to the screening, it
is not possible o operate the set without a short
aerial.

In order to provide an output signal of more
than average consistency of amplitude. especially
when receiving Radio Luxembourg. it was con-
sidered necessary to amplify the A V.C. supply.

In order to provide an adequate range of
amplification values to make full use of the
amplifiecd A.V.C.. two stages of variable-mu LF.
amplification have been uced.

()| ) ) € ) ) G () G () G- ) S ) S 1 . D ) D ) QU () AR |
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How the sections are housed in the upper part of

the eabiner.

Foliowing the detector stage
the audio frequency signal is
made available on a switch, in
common with any other desired,
audio {requency signal. by which
any onc signal may be selected
at will. A simple mcans is pro-
vided for rcgulating the ampli-
tude of cach signal. so as to
allow them all to be adjusted to

a similar level, to avoid the
necessity of readjusting  the
volume ~ control on changing

from radio to gramophone, or
vice versa.

1t was thought desirable to fit
a simple scratch filter at this
stage, and this is performed by
a single R.C. filter network. The
filter is continuously variable for *
the sake of convenience. and is
arranged to attenuate all fre-
quencies above a fixed cut-ofl
frequency at a rate of approxi-
matcly six db per octave. The
cut-off frequency may be fixed
at any value between 2 kefs and
20 k¢ss by a knob on the-front
panel. at the latter setting having
no cffect on the amplifier
performance.

The signal is then passed to
an unbiased cathode follower
circuit. which cnables the out-
put of this unit to be connected
to any onc of the wide range-
of load values, as required.

In normal usc. the signal is
then passed down a coaxial

lcad to a Mullard 5-10; or
similar  high quality audio
frequency amplifier. The out: -

put is by a Goodmans Axicttc
loudspeaher in a  cabinet

The cor

e 1 e < ) € ) D | o ) S () i ()€ Yo T 1
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View of the second wiit.

This
the

specially designed for it.
cabinet is integral with
housing of the main chassis.

The Cabinct

The complete unit is built into
one cabinet. as it was intended
that it should be used in a
normal living-room. and numer-
ous separate units arc definitely
frowned upon by non-technical
observers under such circum-
stances. This requircment also
demanded that the unit should
be of attractive appearance, and
as a result some considerable
amount of planning went into
the design of the cabinet in
order to make it suitable for
home construction whilst simul-
taneously fulfilling all other
requirements. both technical and
aesthetic.

The Fedder Unit

The circuit of the feeder unit
is shown in Fie, I{a) ard should
be mainly self-cxplanatory., but
the follcwing notes are intended
as a comment on the design
and functicn cf the receiver.
and also as an cxplanation
of the few unconventicnal
Jfeatures.  The treatment is
stage by stage for casy
reference. and, in order to
save comment, the reason
“ for not starting the number-
ing of the components at |
is 1o avoid confusicn wijth
the reference numbeis of
components in the Mullard
5-10 booklet if you are
going to usc this in the
complete set.

ed receiver,

T T () D 1 ] D () O (1 T | A { ) G (D 1 (D ¢ DD ) () SR (D ) | NS A | DD AT s | o D | ) T
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The Frequency Changer Stage

As has been stated earlier the tuning coilpack
is an Osmor preset model. of which several
versions are available. the prototype using type
LLH. The circuitry of the coilpack has been
included for casy reference, although the
switching has been omitted for simplicity. The
details of connections will be found in the instruc-
tions with the ceilpack.

The valve, V6. is an Osram X.79, or equivalent.
The hexode scction is operated at an H.T. of
250 volts. decoupled by C20 and R31. An
identical decoupling network is used on  all
stages. The H.T. supply to the anode of the
triode is 150 volts stabilised: R37 is the anode
load of the triode.

The acrial network., CI8. R29, is intended to
cxclude SO ¢/s signals from the aerial input.
and thus climinate modulation hum. In somc
areas, where this type of interference is common.
R29 should be replaced by a R.F. choke, as
reccommendced in the coilpack instructions.

Note that A.V.C. is fed to this section of thc
circuit at half the level used for the other
stages.  This is brought -about by the potential

divider R34, R33. The network R32. C34. is
inscrted to prevent stray signals from the AV.C.
line causing interference in the grid circuit of
V6. An identical network is used on all stagcs.
C19 is inserted to isolate the A V.C. voltage from
R32 from the carth on R29.

The oscillator uses a straightforward Colpiits
circuit. this arrangement bung perfectly normal
in this application.  Grid bias, for this section
i3 cbt'uncd in the usual magner 10r this arrange-

Underside viov of the section shown in Fig. 1(a).
ment, C23. R36 providing the ~leaky grid ”
circuit.

The anode signal ouiput of the stage is fed via
LET.I to V7. The LF. is 465 lc/s, and the
ILF.T. is a Denco tvpe LF.T.11.

The I.F. Amplifier Stage

The “earthy ™ end of LET.l is fed with
AV.C., via the filter C25. R38, which is included
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to climinate stray signals and interaction. The
other end is connected to the grid of V7. and
it should be noted that. by careful design. both
this tead and the anode lead have been reduced
to half an inch in ‘length. Care should be
taken when drilling the chassis to orientate the
valveholder correctly so as to maintain this
condition. The stage is fed by a decoupled H.T.
of 200 volts. and is perfcctly conventional in
circuiiry.

The valve is a Brimar 9D6 (Osram W77) or
cquivalent.  This is a
A

PRACTICAL

VALVES

WIRELESS June, 1958
As is normal, the signal is fed to the anode
of a diode whose cathode is held at a positive
voltage. decoupled by C35. The A.V.C. signal
s then taken directly from this anode. It will
be recalled that the circuit commonly used is
similar. except that the cathode of the diode
is also used as the cathode of the first audio
frequency amplifier. The present arrangement is
necessary here as a higher value of voltage
delay is required due to the amplification of the
A.V.C. signal.  This voitage is obtained from the
) potential divider R47.
VR48, of which VR48 is

tode. on a B7G base. i used to control the

The oulpulf 3f this :’6 X79 8sram Frequency changer DA ¢ voltage. - The PLO-
circuit  is [ via 3 V71 (W77 STAM ) (.o K i cedure of sctting this
ILFT2 to a similar \’,3‘ {'_906 B"}"‘“” \‘ﬁ]‘r'abl‘ O pEede BYE ¢ potentiometer will be
stage acting as a Vo “§7777 (O)sram) Hgl‘f")h-mu pentode  B7C §  goseribed later

e + . sram et ctor o B = _ 3 P

sccond LF. amplifier. £ vigjears Brimar§ | A.V.C.rectifer  D7G i The valve. V10a. is
The only difference in : vy 177 Osram  Triode 376 ¢ half a G6ALS (Osram
the circuit of V8 is [ yy2 QS 15015 Osram  Sabiliser B7G ¢ D77 or other equiva-
that the A.V.C. supply : vn{l)77 Osram | Sajety vahve (see g i lent).
signal is taken via a : 2 16ALS Brimar | text)

capacitor C30 from the % ... I
anode. so no further 2
comment is necessary.
The A.V.C. Amplifier Stuge

This circuit is similar to the IF. amplifiers.

but is fed by an R.C. circuit. R44, C30. 'This
stage, of course. has no A.V.C. so R44 is
carthed. The valve is an Osram Z77 or

equivalent, although another W77 will wark just
as well without modification. The H.T is 200
volts, and the output is via LF.T.4.

The A.V.C. Detector Stage

The circuit of the A.V.C. detector may appear
confusing at first sight. but is. in reality. perfectly
conventional.

The Signal Detector

Stage

This stage is not quite the same as the circuit
commonly used. becausc we take advantage of
the fact that the cathode has only one use
(instead of three. as is usual). and cmploy the
diode in a simpler circuit. after the fashion of
a half-wave power rectifier. The valve. V10b, is
the other half of the double diode used as the
AV.C. detector. The choice of which section
to use for which purpose is entirely a matter of
convenience. but the screen between the sections
should be earthed. :

After detection. the audio signal is passed to
an amplitude control. VR49. The reason for
this is that it may be found that the signal
obtained from the radio is considerably greater

: - ) g-——‘WVWWVW_—
+ 200V Line & C42_1 = RS6 /S./Jp-;ly
Input from §§ = :R57 Seermd
Vi S 3
_L ( +250V. Line
v8 £
-
———
——
c3r/
-l
———
c29
£
AVC.

Fig. Wb).—Circuit of the LE.s axd detector, with the first audio stuge.
&>
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than that from (he gramophone. in which case
VR49 is used to preset the signal to a lower level
in order to minimise the necessity for adjusting
the volume control on switching from radio to
gramophone and vice versa. This control is pre-
set. and docs not appear on the control pancl.
1t is very useful. especially in reducing the wear
on the main volume control. and the advantages
gained by its insertion easily justify the slight
extra cxpensc.

In order to ensure that no R.F. component
remains in the signal after this stage, the control
VR49 is decoupled on both sides by €36, C37.

The “ Gram-radio’’ Switch

When designing this receiver. it was thought
that it would be useful to fit a number of audio
frequency input sockets, from which signals
could be sclected at will by means of a switch.

f

(The following items are required in addition to those
needed for the Mullard Amplifier, Type 510.)

Resistors
All are ] watt minimum rating except where other-

2000800008 20126 ca g sbtw o0 s

wise specified.

Resistor Resistance Dissipation Function
R29 10k Hum freq. decoupler
R30 33k iw Dropper for V6/G2-3
R31 2.2k H.T. decoupler
R32 220 k A.V.C. tine blocker
R33 220 k ‘; A.V.C. potl.

R34 220 k divider
R35 220 ohms Cathede resistor, V6
R36 47 k O Grid bias resistor, V6t
i R37 33k W  Anode Load,
1 R38 220k A.V.C. line blocker
H R39 2.2k H.T. decoupler
: R40 220 ohms Cathode resistor, V7
R41 220 k A.V.C. line blocker
R42 2.2K H.T. decoupler
R43 220 ohms Cathode resistor, V8
R44 220 k Grid leak, V9
R45 2.2k H.T. decoupler
R46 220 ohms Cathode resistor, V9
R47 150 k H.T. potl. divider
VR48 S0k H.T. potl. divider
VR49 250 k Volume control
R50 1M Grid leak, V11
RS51 220 k
RS2 220 k } Grid leaks, V11
R53 220 k
R54 150 k Scratch filter network
R55 220k __ Cathode load, V11
R56 1.5k 3w N
RS7 1.5k 3w - H.T. voltage
R58 1.5k 3w o droppers
R59 39k 2 W
R60 10 k 2w Safety resistor for V12
(see text)
R61 1 Mo Discharge resistor

Coils

AN LLF.T.s are Denco LF.T.11, 465 kc/s.

Note : Connection instructions arc inciuded in the
carton, and these should be closely adhered to.
Pin 4 of 1.LF.T.4 should be earthed.

Coilpack is Osmor ‘' Switchpack ** (any type) or
home-constructed switch unit using standard coils.
N.B.—No special instructions available from this
magazine. Connection instructions in carton.
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but it is obviously superfluous to have any morc
than the two words *GRAM ™ and * RADIO ~
on the front panel. This will explain the apparent
discrepancy between the diagrams.  Further
“ Gram ~ channels arc seclected by turning the
knob anti-clockwise. past the position marked.

it will be scen that-each switch position has
its own grid leak. There are two main rcasons
for this: first. to provide a load on the signal
sources not in use, and to prevent the possible
formation of stalic charges on the contacts, and
sccondly, to provide an internal arm of a
potential divider. by means of which the gram
or other external signals may conveniently be
reduced in amplitude by the insertion of a series
resistor.  The reasons for requiring the latter
are. of course, the same as those given for the
inscrtion of VR49.

(To be continucd)
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Capacitors
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C18 0.01 Hum freq. filter.

C19 0.01 Isolating A.V.C. ' from

earth

C20 0.01 H.T. decoupler

C21 0.01 Screen decoupler, V6

C22 150 pF Isolating osc. coils froi:

H.T. :

C23 100 pF Bias capr., V6t H

C24 0.01 Cathode decoupler, V6 :

C25 0.01 A.V.C. decoupler,” V7 H

C26 0.01 Cathode decoupler, V7 :

C27 0.01 H.T. decoupler ¢ g

C28 0.01 A.V.C. decoupler, V8§ i

C29 0.01 Cathode decouple , V8 :

C30 390 pF Coupling capr., V8/V9 i

C31 0.01 H.T. decoupler B

C32 0.01 Cathode decoupler, V9

C33 0.01 H.T. decoupler . 8

C34 0.01 A.V.C. decoupler, V10 o

C35 0.01 Cathode decoupler, ¢

C36 390 pF R.F. filter 8

C37 390 pF - R.F. fiiter :

C38 0.05 Coupling capr., VIO, VIl

?33 ;g :;E }Scratch filter H

C41 300 F 450  Mlain reservoir H
(24 , |!~5m 450

C42 64 /F . H

C43 120 +F }Onc Can Smoothing i

C44 32 «F ) 350 :

C45 32 4F  {One Can Smoothing

(All Capacitors not otherwisc specitied should have
minimum rating 250 VW) M

Sundries H
Valveholders : 1—B9A with skirt and screen, H
1—B7G with skirt and screen, 6
6—B7G (screens not essential).

Coaxial sockets (Aerialite) qty.. 5.

Single aerial socket. :
3 7in. lengths of 6 B.A. screwed rod (see Part 3). B
1-pole, 4-way switch, . H
3-way connectmg blocI\ (for power mlet) g

Alumini for ch
knobs, etc.

, nuts, bolts, wire, grommets, ¢
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= A Cape Economiser=

OBTAINING GOOD QUALITY SIGNALS

VERY owner of a tape-recorder giving taps
speeds of 33 and 7}in. per sec. must have
tried the effect of recording music at the

slower speed, and if he is accustomed to the wide
frequency range of modern V.H.F. broadcasting
and L.P. records. he must have come reluctantly
to the conclusion that results are barely. satis-
factory. The trouble is. of course. that the tapc

/ . [ I
200
820 .
KQ P
E
'T Fig. \.—The circuit of
Input . .
i 3~ thedevicedescribed here.
z ] %

output at this slow speed falls away rapidly at
trequencies above about 1.000 cycles. and even
with suitable compensation in the playback
amplifier it is difficult to reproduce frequencies
above about 5.000 cycles. The price onc must
pay for these f{requencies is a doubling of the
tape speed, and so of the running costs involved.

However. under certain circumstances to be
mentioned later. it is possible to emphasise the
upper frequencies while recording at 3%in. so as
to make up for the loss of output compared
with that at 74in. and so obtain results identical
with those normally achieved at the faster speed.
Fig. 1 shows the circuit of a very simple device
which does this. It can be built up in a few
minuics on. the type of socket pair which is
used for the ' extension speaker = or “gram”
connection of a radio.

The Apparatus
Fig. 2 shows thc appearance when completed.

Input
Fig. 2.—Layour of the parts.

If desired a small wooden box can be made
with one side open so that the sockets can be
screwed on to it with the “works ™ inside. and
a simall hole for the leads to be taken through.

AT LOW SPEEDS By H. C. Parr

The appearance will then be as in Fig. 3.

The reader must suspect by now that there
is some snag in expecting so simple a device to
achieve so much. and he is not mistaken. The
drawback is a reduction of 20 db in the available
input. and so in general the device is uscless
when recording from a  microphone. for the

Fig. 3.—The finished unit.

resulting signal will not bz strong enough to load
the recorder fully. This does not apply when
recording from the radio. whether the output be
taken from the extension speaker terminals or
direct from the tuner. .The plugs shown in Figs.
2 and 3 are connected to the appropriate sochet on
the radio. and the output from the sockets shown
is taken to the rccorder through screened cable.
If sufficient signal is not available when it is
applied to the “radio ™ input. then the “ micro-
phonc ™ input can be used.

Precautions

There are two precautions to be observed in
using this device. Firstly. the terminals 2 and
4 must be connected respectively to the carthy
side of the radio and recorder. or hum may be
introduced. Secondly. since the purpose is 1o
make the tape response at 3$in. equal to that at
74in.. the playback amplifier. if it provides
compensation for both these spceds. should be
switched to the “ 717 setting. If the switching
is linked to the speed change mechanism some
modification will be needed for the amplifier
to be in the “ 747 setting while the tape runs
at 33in.

There will be no_ great difterence in  the
behaviour of the recording level meter or magic
eye. for in normal music the energy level is quite
low at the frequencies involved.

The results at the slow speed. provided the
rccorder does not suffer from wow or flutter
troubles. are then quite indistinguishable from
those obtainable at 74in. If the machine is used
frequently for making permanent recordings from
the radio. a considerable saving in tapc costs will
result.

'
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AN ESSENTIAL < PIECE OF EQUIPMENT’ FOR

RADIO & TV ENGE

Techinicians and Radio Amateurs

This new 2nd Edition provides in compact form all the information
required by those engaged in design, maintenance, technical sales,
operation and servicing of modern radio and TV transmitting and
receiving  equipment. It supplies the practical data, formulw,
calculations and information you nced, and which is often not obtain-
able without recourse to numerous references. For the technician and
executive-to-be it is indispensable.

CRAMMED WITH FACTS, FIGURES AND DATA
WRITTEN BY 41 SPECIALISTS

Formule & Calculations. Electron Optics & Colour TV. Materials.
Studios & LEquipment—planning, lighting, camera tubes, etc. Broad-
casting Transmitters & Power Plant. Communication Transmitters—
design, components, marine, ground-to-air, mobile, international call
signs, etc. Amateur Radio Equipment—iicences, frequencies, H-F
rransmitter and receiver design, etc. R.F. Transmission Lines. Wave-
guides. Broadcasting Receivers—design, developments, V.H.F., erc.
TV Receiver Design—frequency conversion, channel selection, V.H_F.
Converters, colour TV, etc. Commercial H.F. Radio Links. Broad-
Band Radio Systems. Navigation & Radar. Aero Equipment.

+

IN YOUR GWN HOME
WITHOUT COST OR

Industrial TV. Acrials—vertical rod- inverted L- loop-aerials, OBLIGATION
V.H.F.—bhand [1l—car aerials, fundamentals, fringe equipment, etc. B ok
Transistors. Crysial Diodes. Resisters.  Capacitors.  Infuctors & . sohini s
Transformers. Microphones. Loudspeakers. Interference—causes, @ lli;ﬁ(‘)l() "’g‘f‘? ,?lfee‘tt l";(;::ll.
etc. Recording. Gramophone Mechanisms. Batteries & Conversion everyday nceds
LEquipment——dry, storage, charger, vibrators, etc. Measuring & Test L . .
Equipment. Radio & TV Installation & Servicing—equipment, B 46 main sections, wrilfen
alignment, precautions, fauli-finding, etc.  Projection TV—rubes, and compiled by leading
adjustment, theatre, etc. Quartz Oscillators & Frequency Allocations. authorities.

Units & Symbols, cte. etc. & 2,000 diagrams, tables,
'BROADCASTING ® COMMUNICATIONS © NAVIGATION o SERVICING BN e

lations. measurements.

3,260  cross - referenced
index entries  enabling
wanted information to be
found in an instant.

PROVE ITS VALUE—

FREE FOR

70Ays

e s Bt i T B e YT
Post coupon in 2d. unsealed l
enve'ope, §
To : George Newnes. Ltd.. 66-69. Great Queen Street. Londen. W.C.99. E
Please send me Newnes RADLIO AND TELEVISION ENGINEERS' REFERENCE H

POST To - DAY BOOK without obligation to purchase. 1 will either return the ork within eight
days or | willsend the tirst payment of 7s. 6d. eight Jdays afier delivery. and then seven [1
) monthly subscriptions ot 10s. until the sum ol 77/6 has been paid.  Cash price within E
We cannot list above cight days is 72~ I
more than a small fraction NEED oo™ - — ) e I \

of its invaluable contents
. . . Address ... . boFonoooad oo T TP D R e o I
—-seize this opportunity to Pluce X where it applies, ]
Sl . X |
examine it freely in your § - i eooodi 0ooiia 0o s HouseOWNER E
own home. A “must” OCCUPALION. .ot e e Householder i
. N . Living with Parents

for the radio cnthusiast. I Your SIgNature o - RB2 Lod A ddres E
I (Or your parent’s signature it under 21) gme S5 l
S
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Tel. : Mitcham 6201
Open Daily to Callers

PRACTICAL WIRELESS

RST

June, 1958

All Vaives- Brand New
and Fuilly Guaranteed

211, STREATHAM ROAD, MITCHAM, SURREY

SPECIAL 24 HOUR EXPRESS MAIL ORDER SERVICE

917hs 21 - 19SNT 13 €1 R0 9 8 e 9.6
8i7be 2l - 15 -|R5ae 15 [ -1
Sl 21wy 14 8{LAHT 7 5 9!
8| 7H7 8 6l 10005 9/, 4NUA 159 5
817K7 17 - 1eBaeG 418TH 23 8 9
611 el7sr 123 8
6F13 67 9
[ -{R 9
8l¢ 8
8
8
9
10
8
h
10
9
8
11
[]
9
13
® 8
B LU 8
ACTP 29 6|DLY6 8
ACHL 11€[EA30 2
AC PLN  |EAB(S0 9
£1 -1EACHL 10
ACTHI £9 (13A1'32 10
ACVIL 23 6|1EB4L 10
ACVP 23 BIEBML 5
1 15€ 7
G065 X 10 EF 9
SUCDGE 15€ 9
% 86 9
SORACGT 10 - 126 21
42 138 52l .i 21
146 18 8|k 12
g 10 - 15 6|1 3
W4 g 78 15 8| 3
6Ch6G 27/-17C6 8' 1nQ7 w6 n 9 6L 14

TERMS OF BUSINESS C.W.O. or C.O.D.
2/9 PACKING CHARGE ON ALL C.0.D.
ORDERS. POSTAGE 3d. PER VALVE.

PrTRRDDTLNRORDDD

RPODR I FEARMP DI D POND

8813 15 S TH4L 23
17 8lnzss 9 - 8|Tre 12
8 Bl 8 - y 23
10 6 168U 13
8 - po8-(Uls 11
8 - 136U 27
79 2361 27
14 6 18 8|1 13
148 96|t [
¢ 148 9-P 116/ 23
a0 3 10 - 21 -1 23
68 10 -1t 8
128 12 6| U 8
126 1881 8-
88 ¥ 19 61 8
18 6 w2 158U 13
128 18 8|1 9
MKRTIG T 83| 18
78 2 96| 21
15 - MSP Y 86| 18
8 €& 881 20
12 - 18611 21
48 22 -| U 21
86 19-|U 9
76 12 3| Udnt
15 - 15 6| Urol
10 - 36| CARCS010-
8¢ 128|UAK2 10
9 - 36| UR4
58 21 - ULCH
183 18 8|1 BFro
UBIFRG
18 8| U Ce

RML, 7 1BRA 1-1-R-1.4 8 16RE!
RM2. 8 - 1 1.868 IRRA -2
3 1.92 14486, 1
.19 13A07,28 8

14RA 1-2-8-5, 24 -

OBSOLETE VALVES A SPECIALITY
QUOTATIONS GIVEN .ON ANY TYPE
NOT LISTED.

14A100, 28 -

REPANCO

HIGH GAIN TRANSISTOR COMPONENTS

STANDARD RANGE

Ferrite Slab Aerials Type FS2. Designed for Long and Medium

Wave reception with transistor portable superhat receivers,

Slab size 5kin. x jin. x 5/32in. Complate with fixing brackets. 13/6.

Combined Oscillator and Ist ILF. transformer Type OT!.

13/16in. sq. x t}in. L.F. Frequency 315 Kefs., 114,

2ad I.F. Transformer (315 Kc/s.) Type TT2, 5/-.

1rd I.F. Transformer (315 K¢/s.) Typ. TT3, 5/~

I.F. Transformers enclosed in iron dust pots with slug tuning.

Push Pull Interstage Transformer Type TT4. Ratio | : |

C.T. Stack size 1iin. x ! 1/16in. x 7/16in.. 8/6.

Push Pult Output Transformer Type TT5. Ratio 15:1CT

Size as TT4 Matched to 3 ohm speaker, 8/-.
MINIATURE RANGE.—For poacket receivers.

Ferrite Slab Aerial Typa FS3. Medium Wave only.

fixing grommets. Size 3in. X $in. x 5/32in., 7/6

Oscillator Coil Type XO8. Medium Wave only. Ovzrall size

lin, dia x tin. Enclosed in Ferrite pots. 5/~

LF. Transformer Type XTé. Suitable for Ist and 2nd |.F. 455

Kcfs. Size din. sq. x I1/16in., 10/

I.F. Transformer Type XT7. Designed for 3rd I.LF.T. or detector

I.LE.T. 455 Kc/s. Size as XTé, 10/-.

Push Pull lnterstage Transformor Type TT9. Ratio | : | C.T.

Radiometal Core. Size §in x fin. x _13/32in., 12/6.

Push Pull Output Transformer Type TTI0. Ratio 8 : | C.T.

Matched to 3 ohm speaker. Size as TT9, 12/6.

Practical and Theoretical circuits enclosed with each Repanco

Transistor Component.

“THE MINI-? " a new per:onal portable

Size 5lin. x 3lin. x 1Zin. Send /9 P.O. for

With

JUST RELEASED.
transistor receiver.
instructions.

Wholesale Enquiries aad Export :
REPANCO, LTD.
O'Brien’s Buildings
203-269 Foleshilt Rd.
COVENTRY
Tel. : 40594

Mail Order and Trade:
RADIO EXPERIMENTAL
PRODUCTS, LTD.
33 Much Park St.
COVENTRY
Tel. : 62572

. ience needed — and

‘EMISTRUCTOR’ HI-FI

s% ASSEMBLE THE UNITS

LEARN AS YOU BUILD

als
"‘
Atlast!Here'sYOUR
opportunity to own a
magnificent Hi-Fi—a
complete hi-fi system
in a beautifully-styled
cabinet at two-thirds
of normal price—plus
all the extra satisfac-
tion and fun of build-
ing it yourself! The
units a-e easy to ase
semble — no exper-

the instruction man-
vals guide you at each
stage and teach you
all about Hi-Fi!

CHOICE OF UNITS AVAILABLE:
Superb contamporary style cabinet - 8 or 14 watt high quazlity
amplifier (push-pull output with feed back) - 4-speed auto-
change record player with compensation - High quality speaker
system - Tape transcriptor with pre-amplifier - Record storage
compartment - Instruction Manuals on assembly and on Hi-Fi
sound reproduction. All equipment available on deferred terms.

SO ET. TO DAY
E M' . »;To: E.M.1. Institutes, Dept. H.F.32.i
London, W.4,
INSTITUTES { Please send, without any obligation, yourl

- 'Il'bbe | free Brochure to:— |

& rganisation =
ucgs/;:’nga tedgwi t:x | NAME I
“H1S MASTER'S VOICE"'| ADDRESS i
CAPITOL, COLUMBIA, |, 1
ETC. { JUNE 3 icia2)
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A FREQUENLY LOMPARA TR

STANDARD method of comparing and

checking frequencies in the laboratory is

by means of Lissajous Figures on the
screcen of a cathode ray oscilloscope.  For the
cxperimenter. who does not possess an oscillo-
scope. or who has only onc which is ticd up in
another part of the rig at the moment when he
wishes to check on some frequencies. an alterna-
tive and simpler method is desirable. In this
connection it is ironic to note that in the pro-
fessional laboratory,
where frequency  stan-
dards arc cxpensive and
rcliable. there is likely
to be a cufficient number
of C.R.O.s for moni-

A Simple Method of Frequency Checking
Which Does Not Call for the Use of a
Cathode-ray Osciiloscope.

frequency source. the 50 ¢/s mains. Hence, with
the aid of a pracllcal form of this instrument.
we can use the mains to determine the accuracy
of an audio oscillator in steps of 50 cycles up
to 500 c/s; and hence. by means of a simple
auxiliary oscillator. we can proceced up to
5.000 ¢/s, 50,000 ¢/s. etc. Likewise. from a single
crystal oscillator, we can work downwards. in
small enough steps to obtain excellent calibration,
in checking a signal generator.
The Circuit

A suitable  cireuit.
using a 6ES. is shown in
Fig. 2. Here a triode is
added to provide ampli-
fication for the f2 signal.

The Arrange-

toring their accuracy; i Any valve you have
but that the amateur. ment Described Here Makss Use of the { available in the spares -
whose  oscillators  and Standard “'Magic Eye” Tuning. Indicator { box will do, and there
signal  generators are : need to work

likely to be home-made
and distinctly sub-
standard  will  seldom
have more than one C.R.O.. and quite often not
cven that. It is thought. thercfore. that the
instrument described in this article will be of
grcat usc both *to the serviceman and to the
home constructor.

In the first place. any such device, to be of
value over a wide range of f{requencies,” must
make use of the cathode ray tube in some form
or another. No other device can offer the speed
and freedom from inertia necessary for H.F. use.
But fortunately .the cathode ray tube is available
in a chcap and simple form perfectly suited to
frequericy measuring systems. a form requiring
no EHT. no time-bases, no focusing devices.
.and no deflection arrangements. [ refer to the
“ Magic Eye.”

The Principle

Fig. 1 shows the principle of the device. The
tube, here is a 6ES. One frequency. f1 is applied
to thé triode grid. and appears on the target
grid via the amplifying section .of the magic eye.
The other frequency f2 is applied to the target
anode. If the two frcquencnes arc approximately
cqual. this will result in periods when the target
grid and anodec are in-phase. alternating with
pumds when they are out of phase. The rate
of alternation will be the beat frequency. the
difference between fI and f2, and this will. of
course, be clearly visible in the form of a regular
ﬂlckerxno of the display. If we adjust the variable
trc,qm,my to obtain zcro beat. it is then cqual to
the comparison frequency.

This is simple cnough. and quite useful. But
the great usefulness of the principle in practice
depends upon two further facts. The device

works not only when fI = {2, but also when

t1 = ki2 (or when kil = {2). where k is any
whole number from onc up to ten or twelve;
and cvery amatcur has at least onc good

By A. M. St. Clair B

under linear conditions.

A pentode may be used,

either triode-strapped or
otherwise. Far from nceding lincar amplificrs.
this system works better when the distorticn is
high. particularly when beating against harmonics.
It is for this reason that rectifiers are wired into
the grid circuits. They are for ‘the introduction
of deliberate distortion in order to sensitise the
apparatus to harmonics.

An Alternative

An alternative scheme is shown in Fig. 3. vsing
an EM34 maglc eye. In this' version, the \lgnalg
are mixed in the common anode load, and the

. beat is fed to the eye through a Iow-pass filter.

This is advantageous where R.F. signals are being
monitored. since no R.F. reaches the eye itself.
The possible frequency range of this variation
is limited only by the valve used in the earlicr
stage (mixer). and the style of wmng Since this
particular form of instrument is sensitive to ripple

L /-/.T.'+259
100K = 47-=150K0
= determine by
= 2 uF experiment,
1 depending on
| valve

2 UF

/M0
e
7 2
Sensitivity Sensitivity
e, O
% 7 Fig. 2—The circuit in a simple form
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and variations in the H.T. linc. a neon stabiliscr
is included. This limits the H.T. on the mixer to
the lit voltage of the tube used: this is preferably
a 120 volt tube. but even an 85 volt onc will
serve. The value of R1 should be adjusted
cxperimentally to a point where the neon is just

WIRELESS Juns, 1958

point. Advance the oscillator dial to a nominal
100 c/s. and repeat the process. Working in this
wav vou will dbtain an accurate point on the
dial for every 50 cycles up to 500 c¢fs. Beyond
that. another oscillator is required: but it does
not have to be accurate or cven calibrated. Of

stably lit. and this resistor should be heavy course. if you have a second oscillator also
cnough to carry the [ull neon current as well as  requiring calibration. it will serve. and each
oscillator  will  help in the
3 calibration of the other. But
7 it vou have-to build the
50 . £/ Sen. @ 72 Sen. auxiliary ()SCl”al(?l‘.l keep it
3 S v, Auxilisry simple—a onc-valve  trans-
2 @ - = 0 8 Oscillator former coupled or R.C. job—
ro o o zcause it does not even have
(o i 12, o to be stable for more than a
[ c tew seconds en end.
omparator . . q
. The sct-up is as in Fig. 4.
LI The auxiliary oscillator is wired across the f2
terminals. in place of the oscillator under test. The
Oscillstor | Fig. 4.—How the appa- latter is wired so that it may be switched to the fl
OoNZEsy ratus is set 1ip. terminals alternatively with the A.C. source. The
auxiliary is sct to 500 c¢/s by beating with either

the valve supply. Otherwisc. the circuit. for
the same reasons as given above—no linearity
requirement—is  singularly  uncritical. I a
stabilised power supply is available there is no
need to include the neon stabiliser. in which case
the double triode may be given the full source
voltage, with ansattendant increasc in sensitivity.

Using the Unit

A word or two. on how to usc the equipment.
Let us suppose that you have a home-built audio
oscillator. such as has been often described in
these pages. and that you wish to make an
accurate calibration of its dial. Apply a voltage
of about 2 to 5 volts A.C. derived from the
50 c/s mains via a suitable transformer to the
f1 terminals. Apply the output of the oscillator
to the f2 terminals. Adjust the output of the
oscillator to a suitable level. and set it to a
nominal 50 c/s as shown on the dial. A beat
will be scen on the eve. Adjust the oscillator
for zero beat. and mark the dial “ 50 ¢/s ™ at that

the mains or with the oscillator under test. which
is now accurate at 500 c¢/s. With the switch in
position 1. the oscillator undzr test is made to
beat with consecutive harmonics of the auxiliary.
giving accurate calibration points at 500. 1.000.
1.500. 2.000 c¢/s. and so on up to 5 or 6 Kcfs.
If a finer division is required. the auxiliary
oscillator will have to be set to a lower frequency.
say. 100 or 250 c¢/s. To cover a wider range.
the auxiliary should be modified to work at a
higher  frequency. Before  each  reading.
immediately before. the switch should be sct to
position 2. and the auxiliary thus checked against
the mains.

The proceedings for checking. cither up or
down. against a crystal standard. are exactly the
same in principle. The comparator finds a very
useful application. rather less laborious. in check-
ing an oscillator against a known standard. Here.
we merely beat the setting of the uncalibrated
oscillator against. the sctting of the standard
without using either harmonics or auxiliarics.
Broadcast stations can perform uscful scrvice as
“ known standards.”

HT+ 250U

HT+ f AW
= R A I~IOKQ Swatt
= or suitable
= = }“ixeg Zesisf,‘or
= . =z
ES f2 = ound by trial
4 5
e | o 1D 6SN7 L
fr 6ES c2uF e =
) e oo
It I fa. X0
E =t soka | 33m0)
= »= Vet | Bevpeon
HIT~— éE/MO /M0 2uF
T P - -
% Sensitivity | Sensitivity s S
Fig. 1.—This circuir  illustrates O=— 0 & . “rs
the principle of the arrangement %
describad here. fishasd Fig. 3.—A circuit for an aliernative scheme.
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HOME RADIO OF MITCHAM

187 LONDON ROAD, MITCHAM, SURREY.

London and Homz Counties distributors for Panda Transmitters.

We are stockists for: EDDYSTON{,
PANDA. ARMSTRONG, DULOY,
DENCO. 1.B.. STENTORIAN., REPAN-
CO. TELETRON, GOODMANS,
OSMOR. WHARFEDALE, GRAY-
SHAW.

MIT 3282

A NEW SPEAKER BY STENTORIAN
STRAIGHT FROM
THE AUDIO FAIR

NO OTHER SPEAKER
HAS ALL THESE FEA-
TURES. 10in. Die-cast
chassis. 16,000 gauss mag-
nct. 10 waus handiing
capacity. Universal specch
coil. 30 to 15,000 c.p.s.
Arequercy resporse. 3Sc.p.s.
bass  resonarce. PRICE

£8.0.0.

FAMOUS COSSOR AMPLIFIER AND
SPEAKER KIT

Model 562K. Contains
allthe components and
material to build a 3-
watt high quality
amplifier complete
with valves and 1wo
matched speakers.
Easily construetcd
from detailed instruc-
tions. Printed circuit
chassis. Delivery from
stock. PRICE £9.15.0
post paid.

-.-\1

Mﬁll ""{
< ot

START BUILDING THE AMAZING NEW

F.M. TUNER KITS

G.E.C. ‘“FM. PLUS™”

MINL-7 tuner. Fringe area high

A 7 transistor superhzg ggi’e‘l‘_yun;:’gf‘a s;:‘elclir'lil')o:en

B i ot oAy | S

b e suaranteed results on its | L . o So

g a2 ? g < S able for any Hi-Fi amplifier.

- T internalferrite rodaerial, | Constructional  data  and

# i I Can be easily assembled price list 2710, Alsc hits

B 3 in four stages. Build one stocked for the famous

o = * now ready for the holi- JASON (uners. SWqu}{

% %‘ %‘%i ¥ days and amaze all your 'T%NEAD ;[elgsxon with y;\.t.c.

W friends. SEND Now— | 2rd MANUAL ‘TUNING

£ B 2 P full . | version available. Ful!con-

g .%; 1 or full constructiona sticctional data of either of

i g?l:nls_ point-to-point these popular kits 2 4 post

L lagrams,  wiring  in- paid.  Parts lists free on
structions and detailcd price list, 1/9 post paid. request.

LOUDSPEAKERS

Brand new by famous makers.
permanent magnet 3-olun speech
coil :

MULLARD ‘3-3° AMPLIFIER

! Separate Bass and tr2ble con-

trols ard suitable for gramo-

pick-ups with

i standard and

f PICK-

i ridge and sapphire stylus for

UPS

Latest type lightweight criystal

turn-over cart-

long playing

0 . iR phone, radio, or microphone
3.‘" N 5,"'" Db 17’/6 inputs. Really amazing guality
7fn. X 4|.n. elh.ml‘cal IS’— and performance. Ready
9in. x Sin. elliptical ... 25”_ wired, assemblcd and tested-
g o e U pRICE ONLY £8.8.0 post
Pleasc add 2/- posl on allspeaker und packing 2 6.

orders.

records. PRICE ONLY 376

(post 9d.).

CABINETS

1 A full range of beautifully finished
cabinets for speakers, record players.
amplifiers, Send 3d.
stamp for fully illustrated leaflet in-
Prelude ™
These cabinets are
packed flat in cartons and can be

tuners, etc.

cluding the new contem-
porary models.

quickly and easily assembled with
only a screwdriver.
Carriage charge 3 6 (U.K.

Despaich by
return.

only).

SPECIAL MOTORISTS’ AND CAMPERS’
3 COLOUR TORCHES

Long range focusing torches with novel device giving Red.
Green, or White beam. Takes two U.2 batterics. Including
bulb but less batteriec ONLY 5 - post paid.

BATTERY PORTABLE KITS

TRANSEVEN  7-transistor
portable with 7 x 4 spcaker
and low running costs from
7} V. battery. Smart com-
pact cabinet measuring 9in.
x 7in. x 4in,

HIWAYMAN well tried 4

valve all-dry with ferrite

rod aerial in straight-
i torward supcrhet circuit.

Full constructional data on either of
post paid.

these sets, 1 9 cach

TRANSISTOR COMPONENTS
Full range of ARDENTE and REPANCO miniature com-
porents in stock and illustrated leatlcts available on request.

IMPROVE YOUR COMMERCIAL TV.
High gain Band I pre-amplifier with own power pack.
Amazing improvement. Easily assembled on ready punched
chassis. Full data 16. Complete kit £2,14.0 post 'paid.
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‘DIATONIC’

A 10-WATT HiIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactness
of the unit. Full advantage has been
taken of latest component miniatur-
isation developments 1o produce a
10-watt  Hi-Fi push-pull  amplifier
incorporating tonc control pre-amp-
lifier stages within the measurements
of 9 x 7 x 6} ins.

In addition fwo high impedance in-
put sockets are provided for micro-
phone and gram. cte. Each input has
s associated vol. control, five B.V.A.
valves arc employed ECC83, ECCB83,
EL84. EL84, EZ8!. H.T. and L.T.
power supply point is included ior a
radio tuner.

L45 MINIATURE 4/5-WATT |
QUALITY AMPLIFIER

Sire only 6 x 5 x S%in. high. 12 d.b.
Negative Feedback. Sensitivity 30 m.v.
Multard  valves.

tor full output. 3

ECC83} Twin Triode. EL84 Power
Owput.  EZY90  Rectitier. Separate
Bass and Treble Controls. Mains
switch incorporated in control. For
200—230 v. 30 c.p.s. AC, Muins. An
ideal unit for use with (‘r_nm or ' Mike.

Oulput matching for 2-3 ohm speakers.
Retail Pricz £5-19-6

Also  availaple :  LG3Y 3-watt Gram

Amplifier. §5/9. LT 45 Complele Tape

Amplitier. 12 gans, ** Conchord V' 30

watt Amplifier. IS gns,

Weight 12} ibs. Power consumption 90 watts.
A.C. mains.
Outputs tor 3- and 15-ohm speakers.
Chassis linish stoved Blue-Grey hammer.
Retail price

120ns

leading mail order firms,
Send S.A.E. for descriptive

For 200-230-230v. 50 c.p.s.

HIGHEST QUALITY !
MAXIMUM RELIABILITY!
AT A PRICE YOU CAN
AFFORD. Available through
your local dealer,
or direct from us,
literature.

TRADE ENQUIRIES to
ELECTRON WORKS, ARMLEY

LINEAR PRODUCTS LTD.

FREQUENCY RESPONSE
42 d.b., 30-20.000 c.p.s.
MAXIMUM POWER
ouTeur
Tn excess ol 14 watis.
RATED OUTPUT 10
WATTS.
SENSITIVITY
Volume (1) 22 millivolts
for rated output.
Volume (2) 220 milli-
volts for rated output.
TREBLE LIFF CONTROL
Continuously variable --
b

6 o —13 at
12.000 c.p.s.

BASS CONTROIL
Continuously variable +
13 d.b. to — 18 d.b. at
15 c.p.s.

HUM LEVEL
Referred to maximum out-
put and inctuding integral
b.

pre-amp - 60
HARMONIC DISTOR-
TION
0.19", measured at 6
watts,
NEGATIVE FEEDBACK
Total 32 d.b. including
24 d.b. in main ioop.

LEEDS.

TELETRON TYPE FX.25

B [E

Self-tuned, Dual-wave Ferrite Rod
Aerial, 15/- each.

Designed for use in pocket Tran-
sistor receivers. Descriptive folder
with circuit-component Jayout, and
wiring instructions for a three-
Transistor regenerative receiver. Price
6d. NO acrial, eafth or tuning con-
denser reqmred Opcrates speaker
from 3 Penlight cells. Al parts,
including cabinet and chassis, avail-
able from component stockists.

Miniature Transistor [FTs & Osc
coil for 315 kc/s, 6/6 ca. FRM/2
Transistor Ferrite Rod Aerial, 10/-,

Available from component stockists.
Stamp for complete lists and circuits.

THE TELETRON Co. Ltd.
266 Nightingale Rd., London N9
HOW 2527

CHASSIS

UNDRILLED
ALUMINIUM CHASSIS

4 Sided C/zam\ ca.
8in. 6/-
8in. . 6’6
8in. x 8in. x 2'in. 7/~
10in. x 6}in. x 2|n. 6/6
10in. lin. 716
Hin. 6'6
12in. 8/
14in. lin. 8/6
16%in. x 8in. x 2in. 9'-

2 Sided Ounlv
7in. x 4in. x 2in. 3/~
10in. x 8in. x 2}in. 4/9
16%in. x 8}in. x 2%in. 6/9

Onc minute hole punches and
screw-up type hole punches avail-
able from {in. dia. to 2in. dia, in

din. steps. Send for price list.
Postage and packing charged
extra 1/9.  Send sketch of your

requlrcmenls for prices by return

Oliver & Randall

LIMITED

40 Perry Hill, London

S.E.6

COPPE R W IRE
ENAMELLED TINNED LlTZ
COTTON AND SILtK COVERED.
RESISTANCE WIRES.

1 oz.. 2 oz. & 4 oz. REELS.
All gauges available.

B.A. SCREWS. NUTS., WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
‘ TUFNOL ROD, PAXOLIN TYPE COtL
FORMERS AND TUBES.

ALL DIAMETERS.

Latast Radio Publications.
SEND STAMP FOR LISTS

SPECIAL OFFER

.E.C.,, B.TH. & WESTINGHOUSE

|

|

|

|

’ GERMANIUM

CRYSTAL DIODES

, |/- each. Postaze 3d.

I —_—

| Diagrams and three Crysta! Set Circuits
| Free with each diode.

A large purchase of these fully
GUARANTEED diodes from the
| manufacturers enables us to make this

attractive cffer‘

CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable Iron Cored Coil.
RECEPTION GUARANTEED
I Polished wood cabinet, #5/-, post 1/6
A REAL CRYSTAL SET, NOT A TOY

{POST RADIO SUPPLIES

33 Bourn: Garacns, Landon, E.4
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RAN S MITTIRE vop

MODULATING -WITH THE CLAMP TUBE
By O. J. Russell, B.Sc.(Hons), G3BH)

NE of the recasons why the clamp tube is
a permancnt feature of the present-day
transmitters is the fact that it may rcadily

be used to provide modulation. This is in
addition to its value and original purpose of
providing a *“safety " decvice that protects the

P.A. valve from cxcessive dissipation when drive
or bias fails.

To clucidate the mysterics of *“series screen.”
*gating  clamp and similar modulators. it must
be realised that they are all forms of screen
modulation. Consider the simple transformer
coupled screen modulator of Fig. 1. This may
be simplified to the choke coupled modulator
shown in" Fig. 2. If the chole_is replaced by a
resistor, we get the basic * clamp tube " modulaior
of Fig. 3. Thus the clamp tube system is purcly
“resistance coupled 7 screen modulation. Viewed
in this way. there would hardly secem to be any
need to stress this.  However. a legend scems
to. have arisen in which ““clamp medulation ™ s
regarded as  having  csoteric and  vondertul
properties quite unrclated to screen modulation,

and presumably  conferring mysterious  and
ncbulous  benefits  not  to mention  greater
cfficiency, than ordinary " ofd fashioned ™ screen
modulators.

The cautious reader may now in fact begin to
suspect that “—simplifying ™ screen modulation
down to a resistance coupled version may mean
a sacrifice of cfiiciency. This is in fact the casc.
and a simple clamp tubc modulator is not as

cffective as a straightforward transformer coupled |

RFC % RA HT+
=
>

- £
= F;;///: E%
—— =
003 =
HE ]
7o

Bies

Fig. 1 .—.4 conventional transformer coupled screen
modutation  circuit. .

PRACTICAL WIRELESS

Before
- considering this further. it is as well 1o consider
the limitations and properties of screen modula-

screen modulator as shown in Fig. 1.

tion from first principles. Without rcpeating the
“step by step " detailed arguments which the
writer has previously given. the following points
should be noted.  Sciecen modulation is an
*efficiency ” method. and the simple forms suffer
from the following limitation . . . that the actual
R.F. carricr output is onc-quarter of the carrier
output that the P.A. valve is capable of giving
under normal C.W. conditions at the samec H.T.
voltage. Duc to cfliciency considerations the
maximum carricr output the P.A. valve is capable

“of giving at “all out ™ conditions is onc-half that

obtainable under C.W. conditions. To make this
clear. if we have a P.A. stage running flat out at
full anode dissipation at 100 watts vnder normal
C.W. conditions. then with the same H.T. voltage
under screen modulation conditions we shall only
be able to run at 50 watts input, and at half the
R.F. cfficicncy of normal ‘opcration. Hence eour
actual R.F. carricr output is that of a normal
25 watts P.A. stage. If we run under maximum
possible dissipation and output. a substantial
incrcase in H.T. voltage is necessary.  Thus to
takc_a’ familiar example. the humble 307 needs
voltages of seme 1.200 volts for * good ™ cfliciency
modulation. Below some 1.000 volts of ILT. the
characteristics of the tube arc not fully exploited.
This is a far cry from the “simple low power
rigs ” that utilise ** simple and economical ™ screen
or clamp modulators. Thus some of the 10 watt
topband rigs with clamp modulators are cquiva-

0000 ————5°
HT+ "
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ig. 2—A chohe coupled screeir modilater.
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lent to, say. S watt anode modulated rigs. Thus
a 6V6 “ clamp tube " might just as well be utilised
as an anode modulator 'when it would be capable
of directly anode modulating at least a 9 watt
P.A. stage running at full C.W. cfficiency.

'

Advantages

Considerations such as the above thus tend to
deflate the much boosted valuc of “clamp tube ™
modulators for users of simple low power rigs.
Thus the Tx running at 40 watt P.A. input under
clamp modulation. is at best cquivalent to a
20 watt P.A. stage. and if a 6L.6 clamp tube is

HT-+

RS

AAMAAAAAAA
VWYYV

70 Bigs
potentiometr

- Fig. 3.—The conventional clamp tude modulator is.
in effect, a resistance coupled scree.. modulator.

uscd that could modulatc a 20 wati P.A. stage.
What benefit is clamp tube modulation therefore.
:and surely it gives ‘““better ™ results than that.
At the risk of an explosion from the * defenders
of clamp tubes.” the efficiency figure for simple
clamp tube modulators are as given. The chief
advantage of the clamp tube modulator is that it
-is a simple system giving good speech with very
simple audio cquipment. To counterbalance the
loss of carrier output. no’ scparatc modulator,
powerpack and modulation transformer arc
required. Thus screcen modulation systems merely
require a small speech amplifier ahead of the
clamp tube to provide clamp tube modulation.
However. the fact that a simple system will pro-
vide good specch does not mean that a price is
not paid in the form of loss of carrier. Morcover.
thc ““efficiency © arguments indicate that the
clamp tube system is hardly worthwhile for the
low-power man. whercas a high-power C.W. rig
can still run a respectable. though reduced. carrier
output. An input of 150 watts clamp modulated.
for example. equals a 75 watt anode modulated
input . . . at least ideally. Thus. with high inputs.
a clamp tube modulated rig can give a respectable
amount of modulated carrier. Note. however. that
there is a hidden fallacy to bewarc of. Just
DLecause one can run 130 watts of C.W. that does
not mcan that onc can run 150 watts input of
clamp tube modulated telephony. To be able to
do that. the P.A. valve would have to be * over-
sized,” and capable of some 300 watts of C.W.

WIRELESS June, 1958
input. Thus the owner of a pair of 807's capable
of just 150 watts of C.W. input would be able
to run only about 735 watts of clamp modulated
P.A. input. An amateur using an 813 in his P.A.
stage. and with a power pack capable of some
2.000 volts output. could readily run an input
of around 150 watts ofsclamp tubc modulated
mnput.

The above may scem to be discouraging to the
amateur who. has hoped that clamp tube modula-
tion can automatically be applicd to provide full
medulation of his normal C.W. input. Unless his
normal C.W. input is an unduly conservative ore.
both efficiency and power input must be reduced
to obtain cifective modulation. With this limita-
tion. effective speech may be readily obtained.
This leads us to consider how the amateur may
“set up " his clamp tube modulator system for
good modulation.

Satisfactory Circuits

As indicated. the audio input from a small
speech -amplifier (Fig. 4) is applied to the grid
of the clamp tube. The circuit of Fig. 4 should
be adequate to modulate the usual clamp tube
circuits. It is best to adjust such systems by
running the transmitter into some form of
artificial load. According to the power level to
be expzcied. a 12 watt car bulb or a 25, or 50
watt domestic light bulb should be tapped in
across the acrial tuner in place of an aerial.
Load up the full C.W. input with the clamp
potentiometer turned for full carrier input. ie.
with the clamp tube fully cut off. This is the
normal C.W. operation. and the electric famp used
as artificial load should be lit to full brilliance.
With the receiver aerial removed. and the gain
turned down. it should be possible to monitor the
carrier. Alternatively a pair of phones and a
germanium rectifier plus an R.F. pickup coil
should cnable the speech to be monitored. To
adjust to approximately the correct clamp tube
sctting for modulation. turn the clamp tube
bias potentiometer so that the clamp tube starts
to conduct. This will be shown by the P.A. plate
milliammeter falling back from its normal C.W.
reading. Ruthlessly reduce the P.A. plate mcter
input to half the normal C.W. current reading.
This is a good position to start modulation tests.
To attempt modulation. cautiously advance the
audio gain of the speech amplificr feeding the
clamp tube. and listen to the quality of the specch
on the monitor. If good. clear speech is obtained.
observe the lamp used as a load. This should
flicker upwards in brilliancy on speech. 1If no
noticcable flicker is obtained. the moduiation
percentage is quite low. If this low modulation
percentage gives very loud headphone signals on
your monitor. reduce the gain or pickup of the
monitor so that speech is reproduced at a low
level. To avoid confusion an assistant may be
pressed into service to speak into th¢ mocrophone.
or even a broadcast programme may be utilised
as the audio input. provided onc is surc no
radiation of R.F. from your transmitter is occurr- -
ing. Finally. onc should be able to get cnough
audio gain to produce noticecable flickering of the
load lamp. However. watch the P.A. platc meter.

(Continuzd on pagz 305)
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INDICATOR UNIT 277

Consisting of [in. C.R. Tubc
type VCRS522, 6 valve®
EFS0, 2 VR92. Incorporates
Focus, Brightness and Gain
¢ Controls. Size, 710 Sin.
P Manufactured by Cossor Only

p €5/-

Input 12 v., output 150 v. at 100
milliamps. 2 bias packs 50 v. each.
Complete with screen lead for
battery. Completely smoothed.
Brand new. Price 29/-. Postage
and packing 3/6.

POCKETVOLT TEST METER
Two ranges :  0-250 v.
and 0-15 v. Complete with test
prods. Brand New. Very limited
quantity. ONLY 10/6 P. & P. [ /6.

CONVERTERS. Easily the
most useful units released by the
Ministry.  Within minutes you
can extend the frequency of any
receiver to cover the following :
R.F.26, 50-65 Mc's, 20/- each.
R.F.25, 40-50 Mc/s, 8/6 <cach.
¢ Complete with valves and circuit.
3/6 Postage on each.

500 MICROAMPS METER.
§ 2in. circular calibrated C-15 and
F 0-600 volts. New and . koxed.
'7/6. P. & P. 2/6

BENDIX RECEIVER RAIO.
y A 4 waveband superhet covering

150 Kefs-10 Mc/s. Valves 65K7
Ist R.F. 6K8 Mixer. 65K7 lIst
y and 2nd |.F. 6R7 2nd Det. 6C5S

b B.F.O. 6Ké output. Size 6!
¥ 151in. Easily converted to mains
operation as described on page
453 of the Seprember ** Practical
Wireless.”” £5/10/-, Carr. 7/6.

PHONES. 4,000 ohms.
new, 11/6 each. P. & P

Brand

/-

. COMPLETE HEADPHONE
AND MICROPHONE
ASSEMBLY. A must for every

Constructor and ‘" Ham,”" con-
sists of moving coil, padded
keadphones and ' press to talk ’
microphone. 10/-. P. & P. 3/6.

y C-1 M.A. METER. 2in. square
& flush mounting. Brand New, 22/6.
P. & P. /6.

WHEATSTCNE BRIDGE.
[ Consisting of four stud switches
0-10 ohms, C-100 ohms, O-1NF
) Gilvanometer centre zero F.S.D
§ 2.5 mA. Ranges easily extended.
R Housed in oak cabinet 167}
éin.
§ 40/-.

Complete with instructions,
P. & P. 4/-.

WHY PAY MORE!

VIBRATOR POWER PACK.‘

¢ HIGH RESISTANCE HEAD- |

PRACTICAL WIRELESS

'W&&KEE/TA&.KIE

o SET

60/- _
consisting of transreceiver cov-

EACH ering 7.4-9 Mc/s range approx.

10 miles. complete with S valves,
headphones, microphone, junc-
tion box, & 6ft. telescopic aerial.
Only requires 120 v. & 3 v.
dry battery. These magnificent
Woalkie/Talkie sets (as used by
H.M. Forces} are ideal for any
application and can be operated
with case by young and old

/4& alike.
: TWO FOR £6, POST FREE.

[COMMUNICATION
RECEIVER R.1155

This magnificent receiver covers 5 ranges : 75-200 Kc/s,
200-500 Kc/s, 600-1,500 Kc/s, 3-2.5 Mc/s, 7.5-18.5 Mc/s.
Fully tested before despatch. Complete with N type
drive circuit and instruction booklet £8/10/-. Carr. 10/-

UNSPILLABLE ACCUMULATORS

2 volts 16 A.H. Ideal for 6 and 12 volts supply, etc. Brand
new original cartons. Size 4in. <7in. - 2in., 5/6 each.
| P.&P. 2/6 3 for 15/-. F. & P. 3/6. 6 for 27/6. P. & P. 5/-.

WIRELESS SET NoO. 19

As described. and recommended for Amateur use in
April and May issues of '* Practical W»reless ' This
famous Transmitter-Recciver incorporates ' Set—
TX/RX covering 2-8 Mc/s (37.5-150 metrc<) B’

set—VYHF TX/RX covering 230-240 Mc/s (1.2-1.3 mecres)

P.&P. 4/- 4

5

and intercom. amplifier. Complete with 15 valves,
500 mucroamp check and tuning meter, circuits and
instruction bock. (American manufacture.)

In magnificent condition, 60/-, carr. }0/-.

ATTACHMENTS FOR ABOVE :

Variometers - 20/-
Headphone and m'crophone assem bly 13/6
Morse key asscmbly . . 4/6
12fc. aerial N 7/6

9&w@wnwwww

TELEPHONE

25,_ P. 3§6P.

Install  your own
intercom L 00
with this brand new
kit consisting of 2

X " press o ralk
hand telephones,
long life  batcery.
1CC{t. of cable and

simple wiring details.

| Ideal for garage, office, workshop, factory. farm, camping,

and home. Will give endless hours of pleasure and has
proved reliable under all condicions,

(Dept.

www americanradiohistorv com

V|S|t our SELF SERVICE
SURPLUS STORES

and 120 votts. Unit housed in
copper-lined wooden case. Size
| 1550, < 13in. % 144in., 45/, Plus
10/-. P. & P. 5

LUMINOUS MAGNETIC
MARCHING COMPASS.

| SLOW MOTION DRIVES.

32A, COPTIC STREET, LONDON, W.C.I.
AND
87, TOTTENHAM CT. RD.,, LONDON, W.I.

All test orders and correspandence to :
‘P’) 32A, Coptic Street, London, W.C.I.

303

INFRA RED MONGCULAR

Ideal for night viewing, etc.
Complete with push  button
power unit and focus lenses.

Brand new in beautiful carrying
case. Originally cost Govt. £40.
Qur Price, 25/-. P. & P. 3/6.

AMERICAN
ACCUMULATORS. 36 volrs,
lead acid type. 2/6 ca, P. & P. |/-.

MIDGET

R.C.A. MAINS TRANS-
FORMERS. input 110-240 v.
output 345-0-345 v. at 150 mA.,
6.4v. 2t 45 amps., 5 v. at 2 amps.
Brand new, fully shrouded. Limit-
edquantity. Write now. Only 35/-.

P. & P. 3/-.
R.T.-7/APN-I{ ALTIMETER
TRANSCEIVER. Brand new

complete with 14 valves : 3 125)7,
4 125H7, 2 12H6, 1 VRISQ, 2
2004, 2 955. Famous Wobbulator
Unic. Dynamotor, Relays 3,500
ohms and 6,500 ohms. A_F. ampli-
fier Receiver section covers
400-450  Mc/s. Transmitter
sweeps 418 to 462 Mc/s. Ideal for
model control work, etc. Only
35/-,carriage 10/-

RELAYS, 6,560 ohms and 3,500
ohms.  8/- pair. Post paid.

SIGNAL GENERATOR AND

<
§
WAVYEMETER., Type W. I649. z

140 to 240 Mc/s. Accuracy

0.5 Mc/s. Frequency of Hetero-
dyne Wavemeter 155-255
Mc/s.  Accuracy+ 0.2 Mc/s.

Containing  VRI35 and 4 VR9!,
5 meg. crystal. Retractable acrial,
Power requirements :

Pocket size.

structions. Only 12/6. P. & P. I/,

Frequency of Signal generator
6.3 volts

Brand new with in-

MUIRHEAD VERNIER

Scaled 0-1B0 deg. Ratio 25 to |,

3in. dia. 10/6. P. & P. 1/6.

INDICATOR UNIT SLC No.
5. Idcal for conversion into an
Oscilloscope using a 139A or
ACRIO :tube. WUnit consists of
2 VRES, | VR&6, various re-
sistors. condensers and .pots.
Size 11 6 3in. Brand new,

complete with modification cir-
cuit, 20/-. P. & P. 3/- cach.

ARMOUR RECORDING
WIRE. U.S.A. top quality on
original reels. Length. 3,700 yds.
10/-. P. & P. 1/6.
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ELECTRIC Chasss gutters with Keys | NEW ALL-ELECTRIC
PAINT SPRAYER W est and | GOPING
quickes
Gown "spraving or “ail way of|SAW
painting jobs in scutting
& out-doors, 3/- i holes in
down - o sheet

also 2in. Modeél 14:8.

1nulty and Resistance

m'ly pmts. s meatal. The cutter consists of
of 9/8 or = three parts: a dle. a punch
Cash Price and an Allen screw. The
Reduction operation is quite simple. 4
Offer at Prices lnc] kev Sizz iin Syws lin. Timber, Hardboard,
7/6. down | 139 ln 14/ :lin.. Ltk Harland Soft Woods, Plastics,
. Lo, Freowork, Asbestos and Soft
— r Mz:ials. High-speed action,
2 i 40/9 lin. sq. | Complete with 4 Standard
hote, "7/- Post 1/- Blades, 52'8, or 10'- down & &
All price; are with kay: mathlvol 13 -, Post 2/6.
UU
.001-17 MISROMETER RIRCS Gu Multimi
All-in - one ) uityminor
Invaluable to engineecs | Radiometer @
apprentices, model e ]9 Range Metef
makers, Precision In- pome it (5
stryment  for  Schoo s, AF £9.10 or 10/~ down & 19 weekly
Garages, Workshops, pivymeants of 10/- Like all
Students, Handymen, AVO moters it is a very fine in-
Engineers, Valuable J strument : it has a sensitivity
Micrometer Bargain, of 10,00) ohms per volt and 19

most useful ranges as follows :
D.C.v)1ts0-1,000(sevenranges),
A.C. vyolts 0-1,000 (five ranges).

June, 1958

DEMOBBED VALVES
MANUAL

2/6

Giving equivalents of British and
American Service and Cross Refer-
ence of Commercial Types with an
Appendix of B.V.A. Equivalents, and

Comprehensive Price List. We have
still some Valves left at very old
Budget Rates (33i°,) which are
actually sold at the old price (1951).
Also ready our

new cumnreh’nsw’

SALE

of VALVES both
RADIO and TV
Types
As listed below

BRITISH,
AMERICAN
BATTERY,

A.C.
ond

UNIVERSAL

This New Blowlamp Tests Complete with-Test | D/C.Carrent0-1amp. (5ranges), | From
Post 9d. == 2/6 rasistance 0-2 megs. (2 ranges) .
B g!sm o g ([C)mp:li?tg Am\t"h test leads). 4

z1n. v mmedlate delivery.
weighs only 7 ozs. R - to 21 /-
anﬂd jsf sturd}ﬁ'
made rom SoO. ks .
brasks_ tube. . No coLLARo ‘¢ Junior”
;vomv.vl}é‘ri:g.p[%ll;asl rg(r)‘ 4-speed motor and pick- 92/6 1D5 10- . 42 12/- ' PenAd |
tinning and sweat- upwith HGP59 cartridge, / 114 4:- 12/- 10'-
ing, silver solder- g%; 15 - 1 38%; 5?5- | PeniV.‘;OI
SRR, D, e e < L3 B 3 penssc
Arawing. Uses meth- SERVICE SHEETS watt Ri%% 187 ' & 1§87, 10
e hies iy 14/T { tne “one you require en- | 25A7 21'- | MX40 10- : PX25 15'-
vlated sp @iba closed If available In a dozen | with one EL84 and one 52/6
MAJOR_ Model 6 times | assorted of our best 10/6 Metal Rectiﬂer._ X apd full range of T.V. Post /-
stronger Flame. 30'-. cholce. A Superior Unit & Radio Valves. ;

Train for a Wonderful future
in RADIO &

TELEVISION...

Radio and Television techniques are continuaily
advancing and their applications ever increasing.
These fields offer to the trained technician a carcer
with an assurcd and remunerative {uture.

Here is your opportunily to enter for:—

.| YEAR COURSE QoW day course in the

Principles and Practicz of Radio and Television.
Designed for the training of Radio and Television
Servicing Engineers and others simitarly cngaged in
the Electronics industry. Next coursz commences
September 9th, 1958: others in January and
May, 1959.

The E.M.I. College of Electronics, Dept. 32,
10, Pembridge Squarc, London, W.2.
Telephone: BAYswater 5131/2.

The College is part of the EMLI Group. .. Britain's foremost
electronic engineers .. . Pioneers of the world's first public
television service.

THE E.M.l. COLLEGE ~

OF ELECTRONICS

MINIATURE

COILS

FOR TRANSISTOR
RADIO  CIRCUITS

These are the smallest
screenad coils available on
the British market or the
Continent

Height (Excludlng Lugs\ SABY.
DIMENSIONS3 Diameter (Top),

Diameter (Base), 5 8
JrlLatest high-efficiency ferrite pot cores and litz windings
YHigh Q for maximum gain and selectivity.

Y Coupling ratios carefully designed to match latest
R.F. transistors. |.F. 460/470 Kc/s.

Y Low-loss moulded nylon formers.
THREE TYPES AVAILASBLE

¥EE ©
735 Oscillator Coil,
735 Ist or 2nd I.F. transformer. 1V/3 each
737 3rd L.F. transformer. postage 6d. extra.
Connection diagram supplied

Ex Stock. C.W.O. or C.O.D. (1/6 extra).
Manufacturers, and Export enquiries invited

List Price

DELIVERY :
Trade,

Orders and enquiries direct to the manufacturers :

CHANNEL ELECTRONIC INDUSTRIES Lid.,

Components Division
DUNSTAN ROAD, BURNHAM-ON-SEA, SOMERBET. Phonea 3167.
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It will be found that with enough audio input.
and with adjustment of the clamp tube bias
control. the P.A. platc meter will kick strongly.
This is an indication of incorrect bias setting.
and not (as some imagine) a demonstration of
“modulation.” This warning is necessary. as
some operators with a kicking meter gleefully
quole “ peak modulated input ™ readings from the

‘maximum kick height ™ and delude themselves
into believing they arc running very cfficiently.
Actually the kicks are a warning that adjustments
are not right If the meter kicks violently
upward, adjust the clamp tube bias potentiometer
so. that the P.A. draws more current. If the P.A.
stage is drawing too much current. the P.A.
meter will kick downwards. and the bias control
for the clamp tube should be adjusted so that the
P.A. stage draws less current. Finally. with the
P.A. stage adjusted for minimum kicking, if the
audio input is increased, too much. kicking will
take place irrespective of the bias control setting.
In general the P.A. meter kicking slightly upwards
seems to be a favourite position for good modula-
tion and cfficiency. However. this position is not
far from the original trial position obtained by
turning on the clamp tube so that the P.A. input
is around half the normal full C.W. input.
Cautious adjustment on the above lines. coupled
with monitoring the signal on a simple crystal
monitor will reveal much more about clamp
modulation than might be suspected. [If a
cathode-ray tube modulation monitor is available.
the results will amaze those who imagine that a
wildly kicking P.A. meter is a sign of a high
modulation depth. as it will reveal a very lop-
sided modulation envelope. Morcover a cathode-
ray modulation check will reveal that the modula-
tion depth falls short of the 100 per cent. mark,
no matter how much distortion is tolerated.

The fact that the modulation depth does not

——"0000 —0
REC. = HT
. , ’ =Rs ’
. ‘f =
KB
—
L
Audio
RE Input
L;r/ve
S
‘bas = =
PE 2 E N \ L
T N Jf ? [
! } L

Fig. 5.—Transformer coupling combined with the”
conventional clamp valve perniits of more effective
screen modnlation:

PRACTICAL WIRELESS

“the “ best ™
- sct so that there is a gentle upward kicking of
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exceed the 100 per cent. mark. or in fact with
the simple clamp tube modulator falls far short
of it, is even hailed as an advantage by some.
The severe clipping that occurs with excessive
audio input producés exactly the same pernicious
cffects as overmodulation. viz., splatter and
spread. The clamp tube modulator merely pro-
vides these cffects below the full modulation
mark. in at any rate the simple circuits generally
described. As these effects are clearly audible to

AMAAAAAAARAN
VWYY O

Gri

H.T+
= . 70
470= 220= Clamp
— KQZ KN Tube

OluF

4
.
,
<2

Microphone
Input
N
’
= ) -
S 1 270 -
MOZ™S q g KQSE — [
X l b3 wF = I.?S/JF
. L2 E = =
= 5 1K=
K0Z -FS’IF T
. L]

_é_

Fig. 4.—A4 simple two- stage speech amplifier pre-
ceeding the clamp \alw is adequate to give good
modulation from a crystal microphone. Thé thrrent
taken need only beta few milliamps at, say, 250
volts.  The preamplifier mav generally be fed. jlom
rhe nansmum power m/)p//es without need Jot «a

separate power [7(1¢k i e

anyong with a monitor and a Llamp lube modu-
lated transmitter. the *“advantage " of *“not over-
modulating * is largely illusory.
What is serious is the fact
obtain full modulation with the simple clamp
tube circuit.  Even if the anode of the clamp
tube could provide distortionless audio ecven when
its anode swung down to zero volts. the carricr
would still not be 100 per cent. modulated in-a
downward direction.  This is because the screch
must be swung appreciably negative to reduce
carrier output to a full stop. With the generally
used clamp tubes. an inspection of their triode
characteristics reveals that generally the limit of
rcasonably distortionless swing in the negative
direction is at a point where the screen and

that onc does not

- clamp anode arc at a potential of around 50 volts
. positive.

This seriously limits modulation depth
ideally to somec¢ 66 per cent. in the downward
direction for linear modulation. It is in fact why
position of clamp bias adjustment is

the P.A. meter. By this means the upward or
positive modulation is at its full level, with slight
clipping of the negative peaks that wou]d other-
wise swmg below the 50 volt mark. This some-
what increases distortion. but gives a somewhat
higher effective modulation fevel
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Full Modulation

Once adjustments reach the “somewhat = class.
they are obviously at the mercy of the individual
temperament of the operator. and tend to lead to
the wildly kicking plate meter of the man who
thinks he is getting his money’s worth of modu-
lation if the meter swings violently., This poses
the question of whether there is a clamp tube
circuit that will modulate fully. This question
is settled by combining classical transformer
coupled modulation with the clamp tube principle
as shown in Fig. S. This circuit will behave
precisely as a normal clamp tube controlled P.A.
By using a small audio coupling transformer. say.
a step-up ratio of around two to one. the screen
may be supplicd with ample power. Where a

3

REC = AT+
Z (ks —r0)
&= Clamp
Rd
! Auadio
s \‘
-
q-
8
REC por
«005uF
7 2003
Yezl”
= A \ N
T r (
HT—
_ ]
|

Fig. 6.—A small by-passed auxiliary dropper resistor

(Rd) enables fuller modulation to be obtained. If Rd

exceeds 1,000 ohms, the screen resistor should be
reduced in valne to compensate.

WIRELESS June, 1938

small amount extra of modulation depth is still,
needed. an auxiliary by-passed dropper resistance
may be inserted in scries with the screen feed.
as shown in Fig. 6. This by-passed series resistor
cannot be made too big. as it will result in an
excessive drop of screen potential unless adjust-
ments arc made to the main screen dropping
resistor value. 1f the resulting increase in “ stand-
by " current may be tolerated. it is quite
practicable to use an auxiliary screen dropper
resistor by-passed for audio. and obtain full
screen modulation with purely resistance coupled
clamp tube modulation. This is illustrated. in
Fig. 7. and is recommended as a simple improve-
ment that may be readily applied to existing
*simple  clamp tube modulator circuits.

HT+

REC

Rs—RI

4

A

AMAAMAAAR
VYWY

HT

1ig. 1.—Aby-passed auxiliary screen diopping resistor
will enable even the simple clamp tube modulator
to give deeper modulation. The clamp tube operates
at a higher voltage than the P.A. screen, and is thus
enabled 1o swing the screen volts to nearly zero volts.
The auxiliary resistor should be a few thousand ohnis.

News from the Clubs

LALING YOUTH RADIO SOCIETY
THIS club. whose mauin interests are : (1) Radio Construction.
(2) Radio and TV Maintenance. (3) Amateur Radio
Communication. would welcome new members. The meetings
are held every Monday. 7.30 p.m. at the Brentside Centre (old
Nursery School). Bordars Road, Hanwell, W.7.  The club is
sponsored by the Ealing Youth Sub-committee. and is open to
boys between the ages of 14 and 20 years.

BRIGHTON AND DISTRICT RADIO CLUB

Hon. Sec. : R. Purdy. 37. Bond Street. Brighton, L.

MORSE classes and ** Fundamentals ™ classes are held on all

evenings where possible 1o fit in with the existing pro-
gramme.
As always. visilors and prospective members are invited to

*drop in.” May fixtures are as follows :

Tuesday. May 6th—Multard Sound Film on the manufacture of
television cathode ray tubes entitled *“ Made for Life.”
Committee meeting to arrange future programme.

Tuesday, May I13th—A wlk by Mr. H. R, Henly. title to be
announced.

Tuesday, May 20th—Mr. J. P. Clement. the “ C.R.0.”

Tuesday, May 27th—National Field Day. Final details to be
arranged.

NORTHAMPTON SHORT WAVE RADIO CLUB (G3GWB)
Hon. Sec. @ S. F. Berridge (G3(TW). 20. Ethel Street, North-
ampton.
OWING to altercd domestic arrangements of tie owner of the
premises. meetings are still held at the Club Rooms. Allen’s
Pram Works. 8. Duke Street. Northampton, but on Thursdars
instead of on Fridays. It is hoped to revert to the usuil Friday
meetings at the end of October. A No. 19 set is bzing prepared
for portable operation during the summer months as ™ ficld
days " are planned using the Club call-sign GIGWB P.

TORBAY AMATEUR RADIO SOCIETY
Hoa. Sec.: G. A. Western (G3ILFL). 118. Salisbhury Asvenue.
Barton. Torquay.
HE Annua! Dinner and Social held at the Oswalds Hotel,
Torquay. was attended by over 50 members. XYL's and
visiting hams and proved a marked success. The President.
W. B. Sydenham (G5SY). expressed his pleasure in having such
2 well attended function. this being responded to by the Acting
Chairman. F. D. Cawley (G2GM), who in his brief review ot
Ctlub activities commented favourably upon the large increase of
members during the past vear. He extended a warm welcome to
the committec members of the Exeter R.S.G.B. Group. whica
inctuded the county rcpresentative. B. Muaro (GIFLK).
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SERVICE

—— —JASON FM TUNER KIT

We can wholeheartedly recommend this tuner as heing onc of
the most satisiacrory of all the FM Kits. Construction is
easv and results first clars

vur Kit s really 'umplow the In~n'\:uti0n Book. atl com-
nonents, valves and small items ~uch as wire, nuts, bolts and
soldor Tring included. Definitely rothing clse to bay.

COMIP 't KIT. £6.19.6. Po=t free. Credit Terms.
rorit 19,6 and seven monthly paviments of £1.0.

All paris ate available separately and our fully de‘ abted list
is available free npon request. Insticceticn Peek cin be
supplicd for 2 - plus 3¢, postage,

De-

AMPLIFIERS———

MULLARD 510 and GEC 912 PLUS

We carry tull ~tocks for ail versions of these populatr Ampli-
fiers and our price lists arve available [1ce.

.2 VALVE PRE-AMPLIFIER
Latest Mullald«' uit for use with the 510 Amplifier.
giving full details now available 1,3 post frce.
Complete Kit, including drilled chacsis and controf pancl,
£8.12.0. Credit Terms Deposit 19.- and seven monthly
payments of 19 -.

NEW COSSOR AMPLIFIER KIT—

2-valve amplifier ready built, supplied with valves, speaker
and separate tweeter for home assembly on e or In
cabinet. Complete instructions jncluded. £9.15.0.
Cg%{}ne'léerm< Deposit £1.9.8 and seven monthly puyments
O «0.0.

Boolkiet

——MULLARD TAPE AMPLIFIER—
TYPE “C”

THE MULLARD TAPE AMPLIFIER TYPE € §s a new
version of the Ty¥pe B Amnlifier. It compnse a recording
amplifier and a plav-back Pre-amplifier, and is intended 10

1se an existing amiplifier for play-pack. It uses a Ferroxeuhe
Inductor in the treble beost circuit and has a switch for the
speed equalising circuits in place of the plug-in unit on the
Type B Amplifier,
Brenoll

The circnit gives details for w ¢ w th
Collaro, Truvox and Lane Tare Declis,

JON WMANUAL is available from us tree of
d 4d. in stamps to cover cort Of nostaze,
I' rontaining all components, (oI Il

With.alternative valves, £14.0.0.
-With Mullard valves, £15.15.0,
available separately. Detailed tist [rre.
R PACK KIT, £4.0.0. Items available separate's |

send for 1i
CREDIT RS —Kit A, 52,16 and yen
Derosit £2.7.0

monthly payments of £1.17.6.
seven monthty payments of £2

Deposit
I\l( (1N

.2.0.

——NEW JASON “ MERCURY "—

FM SWITCHED TUNER KIT

This fine new switched tuner providesall three BBC p1+ Gigm-
mes at the turn of a switch. he front end unit is fupplicd
ready wired and tested. See our advertisement in Dec cmber
PracTicarn, Wiretasss or send for full details. Instinetien
hook 2/3 post free.

COMPLI
LDIT
payments of £1.7.0.

L KIT, £0.19.0 POST Fn
Deposit £1.10.0 and scyen nonthly

GRAMOPHONE EQUIPMENT

BSR MONARCIE RECORD CHANGER. latest [oul-
speed modei. £8.12.8. Credit Teims. Deposit, £1.4.6 and
seven ironthly raymenis of £1.4.C,

COLLARO ** CONQUENST,” Latest Collaro model with
Stvudio pick-up. £2.19.8. Crcdit Terms. Depusit £1.10.6
and scven monthly payments of £1.7.0.

SINGLE RECORD FLAYERS
GARRARD 4SP.—Th~ latest Garrard four pwd player
unit. Fitted with Garrard GC2 Crystal Pick-up
Credit Terms. Deposn £1.4.3 and seven munthly ye
of £1.2.6.

COLLARO 4,564.———}-our frced me ht,lrd with the well-
known studlo Pick-up = O 9.7.0. Credit Terms.
Deposit., £1.9.8 and seven momhlv pa. ments of £1.5.
Special Offer ol‘ the same unit fitted with ** T " (High outpum
Pick-up only, £7.13.3. Credit Terms. Deposit, £1.5.6 and
seven monthly rayments of £1.2.C.

R8It TU?.-—Four speed motor with serarate Pick-up titted
with BSR TC8 cartridge, £4.15.0. Cl(dl 1ms. De posit.,
£1.5.0 and threc monthly TaymeLts of £1.€.F.,

COLLARG JUNIOR.--Four-speed motor with scparate
piek-up. The Pick-upis an ACOS model and is fitted with the

5 mcnls

——LATEST AVO TEST METERS—

AVO METER MODEL 8 MARK J1
The latest version of this finest of all test metcrs is new
available from stock. 50 microamp movement (20.(C0 ohims
ver volt). Eight DC Voltage, Seven DC Current, Scvrn AC
Voltage. IFour AC Current and three obhms ranges. Wully
detailed literature available free. Price £23.10.0. Cieait
Terms. Deposit £3.9.0 and seven monthly rayments or
£3.3.0. Leather carrying case, £3.0.0.
AVO MULTIMINGR

A new und very attractive pocket size instrumcpt at a
modest price. Movement is 100 microamps (10,000 ohms per
volt). $ix DC Voltage. Five AC Voltage, Five DC Current
and two ohms ranges. Descriptive leaflet avallable free upon
request.

Price £8.10.0 Crcdit Teims. Derosit £1.8.0 and ieven
monthly payments of £1.6.0. Leather carrying case. 32 6.

TRANSISTORS
SURPLUS TYPES

RF Junction Type. Red Yellow Spot. 21 -

HGP59 Cartridge, £4.13.6. Credit Terms. Deposit. £1.3.6 AF Junction Type. Yeltow, Green Spot. Pair i e
and three monthly rayments of £1.€.€. 250 mW, 10/~ (“r“’h Do 1 puzh-pu e
TRANSCRIPTION UNIT MULLARD TYPES
COLLARO 4T 200.—4-speed with transcription piok-up. e - 7 _ = Aol
£19.10.0. Credit Terms. Deposit £2.18.0 and scven monthly 0C70, 21 - OCTL, 24 -. QCT2 Matched Pairs, €0 -.
vaymewts cf £2,12.0. Al transistors rost free.
CREDEY TERMS

Any of the wbove items can e supplied on Credit Terms.
SEVEN VONTHLY PAYMEN
charge 1) payable in seven monthly jayments,
THREE MONTHLY PAYMENTS, Derosit 6 - in the &
charge 10 -) payable in thrce monthly payments.
TERMS OF BUSINESS.--Cazh with order or C.O.D.
postage and C.0.D. fee, minimum 28.

Details are
S, Derosit 8- in the & and balance plus a small service carge (107, of balance, Lut minmy m

mld halunce plus a small sc1vice chaige 5

Poatdxe extra under £3.
Over £3 and under £5, C.0.D. fee only 186,

as follows — '
% of ralance, but minfroum

We charge C.0.D. orders &s Iollows. Up in &4,

Over £5 no charge.

MAIL

“TA\TTS “ADI“ (61&)151:) LTD.

54 CHURCH STREET, WEYBRIDGE,
POSTAL BUSINESS ONLY FROM THIS ADDRESS.

PLLEASE NOTE.

SURREY. Telephone :  Weybridge 4556

ANNUAL HOLIDAYS—CLOSED FROM AUGUST 9th to 23rd.

2
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YOU can build any
ISTOR RADIO

AN IDEAL PRESENT

A two-stage highly sensitiva circuit
usss a new super high gain transistor

coit and  mini tuning et buiid-
condenzer. Gives re- ing costs

markable performance.

With step-by-step in- 37,6
structions. Beginncrs ]rvl wles

can't go wrong

Get your order ir while
prices are low. Send 2/-
ior wiring diagram and
component price list.

ideal for :
€ Late night

lictening.
@ Children’s nursery, etc.

EXPLORE THE WORLD
ON SHORT WAVES!
from our list of

30/-
components

which can all b2 purchased
separately, covers 10-102
metres and is capable of
receiving speech and music
from all over the world. Price includes the famous 954 acorn
valve and one coil covering 40-100 metres.

Provision is made to increase to two or three valves and all
components are colour coded. Send 2/- for point to point
wiring diagram, layout and price list.

Post and packing :

Can be built for

PRACTICAL

Under 10/- add 9d. : under 40/- add /8 :

WIRELESS June, 1958 7

of these at Low Cost!

TRANSISTOR POCKET RADIO

Tha ideal low cost transistor
pocket radio for the begianar.
The Two-Stage circuit utilises the
new R.C.S. VARILOOPSTICK
transistor coil. A specially designed
miniature .0005 tuninz condenser
permits the receiver to be in a
cas2 which fits in the palm of your
hand, Works for months off

small battery costing
7d.  Can ba built in 30/-
32 minuzes. PRICE

All components are sold separately,
including plan to parts for 2/-.

PERSONAL PORTABLE RADIO

THE SET FOR PERSONAL LISTENING

This little cet was designed to give you a real personal
portabls radio that you can listen to anywhere with-
out disturbingz othars  Use it on caraping trips, in
bed, in your office. Suppliad with
decachable rod aerial, it covers all the

full construction data,

meadium  waves  200-500
metres.  Average building 30,_
time one hour, PRICE

Send 2/- for specification, point to point
circuit and parts price list.

over POST FREE.

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

(Mail Order only)

HANNEY

offers
'COSSOR 3 VALVE 3 WATT

HI-FI AMPLIFIER KITS,
£9-15-0
CARRIAGE PAID

AYO MULTIMINOR
£9-10-0

Components for

OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER
MULLARD 510 AMPLIFIER
MULLARD 510 ** A" PRE-AMPLIFIER
MULLARD 510 ** B '* PRE-AMPLIFIER
MULLARD 3/3 AMPLIFIER
MULLARD F.M. TUNER UNIT
DENCO MAX!I-Q F.M. TUNER UNIT
Manuals available :
912 PLUS AMPLIFIER—4/- MULLARD HIGH QUALITY
| AMPLIFIER MANUAL (contains F.M. details)—3/6 ; DENCO
F.M. TUNER—I1/6.
Send 3d. postage, stating lists requirad.
list also available.

L. F. HANNEY -

Lower Bristol Road
Bath

General Componznis

' 77,

EDDY’S (Nottm.) LTD.

Dept. P.W.
172 ALFRETON ROAD,

lllr Bl\“(- ALY OF TIIE YEAR
ACOS C ALTURNOVER IPICKUPS (2 Sapphlre Stylii).
llr:\ml \l‘\\ Boxed, 29/11 each. Postage 2/6 Extra

DR, CECIL'S RADIO CRYSTALS, 6d. Each (List Price 1/6).

MAP CASES, 2'8 Each. Post 6d. Ideal for Service Sheet
holders, Job Cards, Etc.

NOTTINGHAM

SINGLE PIECE THROAT MIKES, 1'- Bach. Post 6d. Extra.
Could be used for electrifving Musical Instruments.

MIDGET BATFERY ELIMINATORS, To convertall tynes

Battery Portables (Please state make and model No.) to mains

operation. 57/6 Each. Plus Post. etc.. 2 6.

Smaller than H.T. Battery Alone.
AZl 12/11 ELAL 911 UBCil 8'6,5Z4M 10’11 6V6G 511
AZ31 12'11|ELSY 9- 3AGS5 78 6X4 6’
B3 1911/ EY83 15 - 76:8X6GT 71
cysl 1211|E78 8 78 10FL 51
DAF23 9/ /HY® 81 2 211 10F. 1'
DF33 98 KT33C 66! 7
DK9j5 9' |L‘J~3 g 7681 8’
DL93 9/8'MU14 311 12K7G 7
EBCH 9 ]OZL 311, 7
FBF30 9 6iPCC81 - 311 5
ECC3; 811/PCF3) 12 211
ECC35 8/11,PCL33" 15 96 1911
ECH35 101 ‘PEN3JC 1 26118 14'8
ECH12 911/PLI3 91 76 19AQ% "9-
ECHal 811 PLIl 13 711 25466 12 11
EF# 13/11'EL32 9 511 35A5 108
EF!l . 96 g{;?f, 91 176 BWL T8
EF42 12/6 PY8L 8 11 807 411
EF3) 88 pyvaz 951 '3
EF  126luzs 1 ! 1195 811
EF31 811 UUs 18. '6U4GT 13 11 936 211
Any parcel insured Surplus. New and . a
against’ damage or Guaranteed valves. E2;C. Sfftm(’d'olsgg
Iyss in trausit. Gd. All tested bduro £, Froo
EXtra. despatch. &S

S.AE WITIT ALL ENQUIRTES
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S an introduction to the commercial applica-
tion of transitors. we deal this month with
the Cossor Transistor Record Plaver (Fig.

1).  While this instrument serves only as a record
player and has no provision flor the reception
of radio signals. it represents admirably the way
in  which transistors are now used lor the
amplification of audio-frequency signals.
The full circuit is given in Fig. 2. from
readers will have little difficulty in followit
signal path. in spi‘e of the less familiar symbols
of the transistors. From recent articles on the
transistor. it will be recalled that. like a thermionic
valve, a transistor requires a D.C. bias supply.
and that the bias has to be arranged in the
reverse direction between the collector and base.
In this sense. the transistor can be looked upon
as two -crystal- diodes formed between  the
emitter and base and the collector and base (in
the circuit at Fig. 1 the letters B. (" and E around

which
g the

PRACTICAL WIRELESS

COSSOR TRANSISTOR RECORD PLAYE
* MODEL 544 -

By Gordug J. King, AM.IPRE.

and emitter respecdively).  These three points are
often likened to the clectrodes of a triode vahe
as foflows: collefor and anode, base and grid
and emitter and csfhode.

The forward diru'[:tion of current in the emitter !
base circuit due td the biasing gives this circuit
a lower resistance. while a relatively higher
resistance is  possessed by the collector/base
circuit. which is biased in the reverse direction.
When the current in the base/emitter circuit
increases. the current in  the baSe/collector
circuit also increases, but to a greater extent.
Generally speaking. this action is promoted by
the emission of so-called positive holes from {he
cmitter to the collector circuit with a conseqnent
lowering of the resistance of the base/collector
circuit. :

The signal is applied to the transistor, so us
to cause variation of the negative current in the
basc/emitter -circuit. which tesults “in an 2qual

the transistor symbols represent base, collector  or greater wariation of current in the basce
R7 1ka
- W
o
éﬂ3 {Rb
220K
ca L -
SO T I S
' "
1 1R ANG,
| NMCTOR,
. ]
i I
Cl ' o
R2 220kn | OOWF ) { TWiT ke
F ~ i
R1
GRAM, (LY cs L
U $00,F ==
I R4
) R13 ivn son
VW
L—II—I >
Cé 22 of

-

1iy.

Theoretical circuit of the record player.
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collector circuit.  Power gain is thus secured by
reason of the applied signal causing a curreint
change in a low resistance circuit while promo'-
ing a similar current change in a high resistance
circuit.  With these brief facts in mind we can
investigate the Cossor circuit.

Circuit Description

The signal from the crystal pick-up is coupiced
to the base of the first transistor (V1) by way of
the volume control RI (note that in this case
the slider of the control is conneccted to the
pick-up and not to VI as it would be with a
thermionic valve). resistor R2 and capacitor CI.
These serve as cqualising and matching com-
The
which. as

ponents from the pick-up to the transistor.
base.

signal is thus applied to the

v

Fig. 3.—The single-ended push-pull output stage,
using a 1apped H.T. battery.
already mentioned. may be likened to the zrid

of a thermionic valve.

From the signal point of view, the collector
{ VI is at chassis potential (via (3). and the
utpul signal is taken from the emitter circuit.
From the valve aspect. this means that anode is
at chassis potential from the signal point of view
and that the signal is taken from the cathode.
In other words. the stage is arranged in form
analogous to the cathode-follower, and is usually
referred to as a grounded-collector amplifier.
The advantage of this arrangement lies in the
fact that it has a relatively high input impedance
and can be matched into a pick-up circuit, for
example. without calling for a transformer. [ts
output impedance is low. however. but this is
often desirable as a matching artifice when the
input impedance of a procecding stagé is 't’airly
Tow,
the Cossor circuit.

The second  stage. in fact, consists of a
grounded-emitter  amplifier. Here  the  inpit

impedance- at the base is lower than the output

impedance at the collector. and to avoid low
frequency atienuation as the result of the
low impedances involved coupling between VI

and V2 is made by way of an 8 nxF capacitor
C2. 1t will be appreciated, of course. that this

PRACTICAL WIRELESS

~ primary of a centre-tapped output

such as the input impedance of stage V2 in -

. idea

June, 1958

stage has a distinct resemblance to a signal triode
stage in which the cathode is grounded and the
signal is taken from the anode.

The current variations in the collector/base
circuit and the power produced by them is
abstracted by the driver transformer. the primary
winding being connected in the collector circuit of
V2. The transformer is designed to drive the
push-pull class B "™ output transistors V3 and
V4 to provide an audio output of some 300 mW
with very little distortion.

The Output Stuge

The output stage is worth mvcslloauon since
it represents & fdlll) recent dwdopmun (m
valve circuits as well as transistors) which
dispenses with the usual split- primary transformer
in push-pull oulpul stages. It is described by
the Lunously Lonﬂxe( gaerm “ single-ended push-
pull output.” -~ -

Let us first Iook’ 5

idea in terms of valves
with which we are possibly more familiar. In
Fig. 3 are shown the two output valves Vi and
V2. but instead of being connected across ihe
transformer.
they are effectively connected in series with the

H.T. supply. The loudspeaker is connected
between the anode/cathode junction and a centre
voltage tap on the H.T. supply. On the face
of it. it may appear that the loudspcaker is
going to suflfer a burn-out. but if the problem

is considered a little more deeply it will become
evident that the valves, H.T. and loudspeaker
form a type of bridge circuit. This is. indeed.
the case. and provided each valve is taking 2qual
current. as governed by the matching and biasing.
the ‘circuit will be in balance and no current
will flow in the loudspeaker speech coil.  This
is the static D.C. condition.

However. when the valves are driven alternaicly
by the signal. the condition of balance will be
disturbed in sympathy with the signal and the
differcnce current will flow through the speech
coil. thus causing it to operate precisely the
same as if it were connected to the secondary
of a conventional output transformer. One of
the most eapensive +and  distortion-producing
components has by this means becn climinated.
but since a transformer is not available for
malching purposes. the impedance ol the loud-

peaker requires to be greater than that of «
|0le5p\.a.\\. used with a conventional output
stage. In  this conncction. the speech  coit
lmpcdanu, necessary is halt the optimum load
of a single valve.

. The circuit- in Fig. 4 illustrates how the tapped
HT supply can ’bs, avoided. Since the signal

*sees ” a_ low impedance over the whole of the
H.T. baner) it matters little whether connection
is-made at a centre-tap or'at onc end. The out-
of-balance D.C. is blocked by capacitor C.

“The circuit at Fig.- 2 shows clearly how the
is extended to transistor circuits. Here a
tapped bias source is adopted for V3 and V4.
This is much a matter of convenience. though it
does ease the balancing problem somewhat. since
the tap is taken from the junction of two series-
connected 4.5 volt batteries (Ever Ready AB28s
(Continnzd on page _»l %)
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Total building cost
including

i choice
of bzsautiful wal-
nat veneered cabi-

net or ivory ot

brown hakelite., Fhi~ Is the
Iowest possible price con-
sistent with high qaality. No

radio knowledgze wi or
needed ... can be bailt by
anyone in 2-3 honrs, using out
very simnple easy-to-follow dia-
grams. The terrific new circuit
of the " OCEAN-IIPPER ™
covars all medium and lony
waves with ontional negative
feedback, ha= ryzor-edge
selectivity, and excevtionally
8004 tone. Price also includes

ready drilted and punched
chassts. set of simble easv-to-

L}
helore

single  part tested
despatching., Uses standard
octal-base valves. For A.C.

Mains, 209-230 volts “low ran-
ning Cd:ta—np)mnmatcly 18
Wwatts 1. Size 12in. x 5in. x 5in.
§ this Jong range power-
nidget NOW, Al parts

and sel of plans. £5.7.6. (Post
and par’k\nz 36.)
separately.
1/6,

Tarts sold
Priced Parts List.,
C.0.D. 2 - extra.

150 ONLY ! . . . The famous
* Galaxy ' Staar, 4-speed auto-
change units in maker's scaled

carions. Advanced design.
finger-tip stop, start and spced-
change, A.C. mains 110 to 250
volts. Size 104" x 121" ist,
price £13.15.0. OUR PI'RICE
WIHLE STOUKS LANT
79/8! plus 46 PZOGC tp?l.c C.0.D,
- ex

]
BEFORLE W

Orders receive prompt atlention.
Suppliers to Schosis.
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[h'v CSKY l' [V X0 9 D1 l
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~imple, pictorial plans (ake
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design
Vest-
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MORE?

. our desfgn department in
3¢ Lo a great many
ha
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»

Build this ex
tionally  scusit
TSKYRODMA"
radio. Uses unique
assembly system
and can be built by anyone
without any radio Know-
ledge whatever in 45 minutes.
! Handsome black-crackle steel
1 case with specially made black
1 and gold dial with stations
1

GALN !

printed. Size of radio only 6}in.

d thi
ComuS X 5in. x 3in. Covers all Medium

Packet

1 ° v B TOR RADIO and Long waves—uses all-dry
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|

| - .
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} complete with High-tidelity ;jﬂ.'l‘f_m fuﬂ'f;s Tit ROt

| - turnover ™ head. Type HGP =
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maker's  sealed

CCOLLARO® JUNIOR 4
speed record player units,
exceptionally easy to fix, with
ligbtweight pick-up, Incor-
porating crystal turnover head

> | U TRANCISTAR CET
| D]aVaJIZm 10in. jmd .7m mt&;— N .r“‘ls TRANSISTOR SET and separate sapphire stylii
mixed in any vrder, 78 i | tor Standard and Long-Playing.
| and15r.p.m. For A.C.mains 100 Fonr 29 6 ] " With full instructions and
| to 2,«1\01[% Exclusive " mag- [ ONLY fixing plans. Unbeatable
|fins(}< gelevtor gives quickest : :CIAL  OFFER  price, 95-. plus 3G Post,
;m“ quietest : hange evsr a 11 'OCK OF IPARTS | Packing, etc. C.0.D. 2/- extra.
i lons an ‘x ng he * Sky-Scout ¥ RUSIH YOUR ORDER NOW
£8'70.0 plua‘:iuﬁdP i'tm%‘alcl‘(n:g Pocket two-stage transistor | —BEFORE I'TS TOO LATE !
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and packm"
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(CO,

LY SIm

69. PRESTON

Univerailies, Government and Research Establishments.
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Covers all medium-waves and
works entirely off tiny ** pen-
light ’* battery which costs 6d.
and fits inside case. All parts
ch, Can
post

be built for 29/, plus 2/-
including
STEM-BY
ARBSOLY

priced parts list

[
etc
2 - extra.) Parts sold
separately,
te., 1/6. ©
BUILD,

olts,

PLLE FO

STREET , BRIGHTON .

("Reques accepted. Cash on delivery 2/-extra. Please print namz and address in block letters.
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abroad.
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i N

“WEYRAD”

SIGNAL

AN

Py e

@ Accuracy better than

@ 500 ¢/s A.F. source.

volts.

|
|
i
Ié'
i
j

}'

® S.G.M.]—A.C. mains operation.
varnish-impregnated transformer, tapped 210/225/250

GENERATOR

INSTRUMENT OF HIGH
ACCURACY AT LOW COST

| @ Coverage 100 Kc/s-70 Mc’s (on fundamentals).
4 2%, on all ranges.

| @ Large, clearly calibrated scale.

| @ Modulated or C.W. output.

Double wound,

@ S.G.B.I—All dry battery operated.

@® All components are by well-known manufacturers
ensuring maximum reliability.

@ Both types in quantity production.

@ lilustrated leaflet available, price 2d.

WEYMOUTH RADIO MANUFACTURING Cco.,
CRESCENT STREET, WEYMOUTH, DORSET

LTD.

FREE To AMBITIOUS
ENGINEERS!

Have you sent for your copy ?

I This 148-page Book I

£ ‘ ENGINEERING
OPPORTUNITIES '

is a highly informative
guide to the best-paid
Engineering posts. It
! tells you how you can
.4 quickly prepare at home
on ‘**NO PASS—NO
FEE*” terms for a
recognised engineering
qualification,outlinesthe
1 widest range of modern
* Home-Study Courses in
all branches of Engineer=
' ing and explains the
benefits of our Employ-
i ment Dept.  If you're
carning less than £20 a
week you cannot afford
to miss reading this
unique book. Send for
;our  copy  to-day—
REE.

--- FREE COUPON---1

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

*NAME
* ADDRESS.

:Subiecz or Exam.

2 thatinterests Me...ueieeraaesseninneneinnes

» British Institute of Engineering Technotogy ;

'4098 College House, 29-31, Wright's l.ane,
Kensington, w 8.

WHICH IS
YOUR PET
SUBJECT ?
Mechanical Eng.
Electrical Eng.
Civil Engvncenng
Radio Engineering
Automobile Eng.
Aeronautical Eng.
Production Eng.
Building. Plastics,
Draughtsmanship,
Television, etc.

BIET

THE SUPEREX «55”
BATTERY PORTABLE
EUILDING cOsT £7.12.0

Plus 5/- P.P.
@ 4-VALVE SUPERHET.
@ LONG/MEDIUM WAVES..
in. x 4in. SPEAKER
@ B7G 1.4 v. VALVES.
@ SIMPLE CONSTRUCTION.

|senp 176 FOR BOOKLET. |

CHASSIS ASSEMBLY
CONTAINING :

GET SOME DRILLED CHASSIS AND
LETTERS BACKPLATE, SIZE
AFTER YOUR 12 x 7 x 8in.. GLASS DIAL
NAME ! L.M.5.G., DRIVE DRUM
A.:li‘llib"lécféf. AND SPINDLE, KNOBS.
M.LC.E. , 3
AMIPE. T =1 PRICE 22/6 PLUS 2/6 P.F.
(i ALWAYS IN STOCK
A.F.R.Ae.S. RESISTORS, CONDENSERS, TRANSFORMERS., VALVES,
8.Sc. AMPLIFIERS, AUTOCHANGERS. RADIO CHASS!S,
AM.BritlR.E SPEAKERS, CABINETS, PICK-UPS, SPEAKER FABRIC,
CITY & GUILDS RECORDING TAPE, MICROPHONES, ETC.
OFGEEB‘U(E:AE'?I‘E)N Shop Open : 9 a.m.—6 p.m. Early Closing : Thursday, | p.m.
etc,etc. | |0 T T o Tt

SUPERIOR RADIO SUPPLIES LTD

37, HILLSIDE, STONEBRIDGE,
PHONE :

N.W.I10
ELGAR 3644
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or equivalents). which also serve 1o provide the
required power for operating the Garrard Type
BALl record player by way of the speed control
potentiometer R14.

As already mentioned.  the two  output
transistors operate in class " B.” or nearly so.
In practice they pass a smail quiescent current
so as to reduce’ distortion as the result of
transistor non-linearity. Potentiometer networks
comprising R9. RI1 and R10. RI2 serve to bias
the transistors in this way and also promote a
small degree of negative feedback and damping
of resonances f{ormed by the transformer and
transistor input capacitances. From our previous
discussion. it will be clear that V3 and V4 are
operated in the grounded-emitter mode.

Capacitor C7 smooths the cHects caused by
alternate *switching ™ of the output transistors.
while resistor R13} and capacitor (4 form an
averall negative feedback loop, giving some 10 dB
of feedback at 400 ¢/s. and provide a ift in
bass response duc to the frequency selective
nature of the circuit. Capacitor €6 1s included
to give enhanced stability &t the  higher
frequencies.

Decoupling of the bias to V1 and \ 2 is secured
by R7 and C3. as in ordinary valve circuits. The
operating conditions of V1 are stabilised by R3
and RIS in conjunction with the emilter resistor
R4, while the operating conditions of V2 are
similarly stabilised by R6. RS und R&.

June.

Servicing Notes

As the operating conditions would be severely
disturbed by shunting any network resistor by u
resistor of refatively tow value. and thus possibly
result in permancnt daumage o a {iransistor.
voltage checks within the circuit must be made
with a voltmeter of. at least. 1000 ohms-per-volt
sensitivity. Similarly. it is not desirable to make
or break connection within the circuit with the
amplifier switched on. For example, if a current
check is required. the amplifier must first be

switched off. the civcuit broken and milliammeter

Fig. 1 —
This 1y
the Cossor

Record  Plave;
dealt with in ths
article.
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inserted. The amplifier can then be switched on
and the measurement made. The same applics.
of course, on re-connecting the circuit.

The total *“ no-signal =" current of the amplifier
should range between 3.8 mA and 4.2 mA depend-
ing on the condition of the batteries. This is
made up by current in the potentiometers. 0.4 mA
of collector current in VI. 2 mA of collector
current in V2 (taken between point A on L1 and
the negative line) and 150 pA to 400 zA of
collector current in V3 and V4. The out-of-
balance loudspeaker current should not exceed
S0 uA. Taken on a 20,000 ohms-per-volt instru-
ment. V1 collector should rcgister negative 8.25

ik

8e
:|!+
" Fig. 4.—The H.T, tap can be avoided by the use of
a coupling capacitor, C.

volts. VI emitter negative 2 volts and V2 emitter
negative 1.25 volts.

Transistors are very heat-conscious. and if
overheated when operating are liable to destroy
themselves in a very short time. They should
thus be kept clear of soldering irons and other
heat-producing devices. Soldering in and out of
circuit should never be a prolonged process. A
miniature low-power soldering iron is desirable.
and even then a heat “sink ~ should be produced
by a pair of long-nose pliers held tight on the
transistor connecting lead, between the point of
soldering and the transistor itsell. Moreover.
the transistor leads should not be hent close
to the seal.

Inadvertently reversing the supply polarity will
almost certainly destroy a transistor. and this
should also be borne in mind when making
in situ resistance checks with an ohmmeter.
The negative terminal of most multi-range meters
is usually in connection with the internal battery
positive lead when used as ohmmeters—this is
a point worth remembering.

When replacing components on the printed
circuit, the faulty part should be snipped out so
that sufficient connecting wire is available for the
replacement part. The connecting leads of the
new part should be tinned before attempting
connection to the wire ends remaining above the
board. In this way the heat period.of soldering
can be kept to a minimum. . 89 98 ¥oow
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Programe Poin

OMEQ and ‘Juliet, Paolo and Francesca.
Antony  and  Cleopatra.  Faust  and
Marguerite: and so on through hosts of

others whose loves. invariably crowned with
tragedy. have brought tears to mitlions of readers.
theatregoers and opera audiences.  Until we
reach 19358, the age of Ron and Eth. the culmina-
tion of all earthly passion and desire. the
ne plus ulira of trembling trepidity and the
incarnation of inconsequential insipidity— desire
under the aspidistra—whose saga of frustration
and impotence pursues us weekly.

I have. of course. referred to those cerebral
offsprings of Frank Muir and Denis Norden.
radioed by Dick Bentley and Jimmy Edwards
and so lugubriously impersonated by Wallas
Eaton and June Whitfield.

Whither wendest them? How will they perish?
Only Messrs. Muir and Norden know this.  So
far as we are concerned. they follow the pattern
set by famous predecessors such as Dan and Doris
Archer or Dr. and Mrs. Dale—also Peter Pan:
they never grow up. So far as we can see into the
future, they can only terminate their existence by
consummating their love which would. of course.
transmogrify them completely. But Ron and Eth
married—there would be crowds besieging Broad-
casting House and the G.P.O. commandering
flcets of auxiliary vans to carry the protest mail
there: it would be unthinkable and unpardonable.

in the meantime may Eth’s romantic illusions
remain unshattered and Ron’s frightening timidity
be continued for some time to come.

Talking About Music

Antony Hopkins has made a name for himsclf
as a conductor and broadcast critic which is
wholly justified. His Sunday evening serics.
*Talking About Music.” is quite delightful. very
informative and cqually refreshing to the novice
or the devotee. Mr. Hopkins always has a happy
simile ready and can illustrate passages on the
piano with no mean dexterity. His programmes
are most cnjoyable.

Lady Godiva. ever since she rode the streets
ol Coventry in a costume that wouldnt pay a
dividend for any silk or nylon merchant these
days. has been a godsend to lyric writers, music-
hail jesters and dealers in ribaldry generally. A
few years ago a famous judge had cause to
remark that when he was a boy it took a sheep
to dress a woman but. when he was speaking. it
only required a couple of silkworms. The learned
judge lived four or five hundred years too late.

In *“Scandal at Coventry "—specially written
for radio—Clemence Dane treated the subject
seriously and quite beautifully. The *ride,” to
the. accompaniment of the slow clop/clop of
hooves. sounded most eflective and suggestive.

WwWWW.americanradiohistorv.com
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Cur Critic, Maurice
Reeve, Reviews Some
Recani Programmes

it provoked a thought: on ielevision the scene
would cither have been  producd in an
inhibited or meaningless manner or completely
exorcised. but in “blind” radio it remained
undistutbed.  Up radio!

Famous Trials

The Thompson-Bywaters murder trial was onc
of the most famous and exciting of all time  So
it was natural that it would find a place in the
“ Famous Frials 7 series: No. 4. in fact. It made
both a dramatic play and an historical docui-
menatary.  Written by F. Tennyson-Jesse, com-
mented on by Lord Birkett and produced by
Nesta Pain. all the poignancy and futility of the
wretched alatr were made crystal clear. as was
the savage brutalitn  of  sentencing  Edith
Thompson. Mary Wimbush
tragic simplicity and heartrending realism.

March 21st. 1918, That date means little or
nothing to anyone younger than the present
writer; not so much. perhaps. as Waterloo or
Agincourt.  But to those of his own generation
it ushered in a period during which neither
Lloyd George nor Haig themselves knew whether
the first world war was not. after all. going to
be lost. The programme. = The March Retreat ™
(the title scems something lihe a masterpicce of
understatement). vividly recalled those pulsating
days. 1 hope it is followed up by one which
I style in advance = The Turn of the Tide and
Victory.” For it was less than cight months
later that that frightful war was all over and
*“in the bag.”

As there was nothing new to say about it
nothing new was sought. Bul. with the Fifth
Army Commander himsell taking part. plus
several important  participants. it was a stern
reminder. well presented. of events which  will
for ever remain in the memories ol those cven
remotely connected with it

TheLyons

“Life With the thons ™ proceeds pleasantly if
not always with perfect tranquility!  They make
a delightful family-—they are. ol course. very
old friends now——and it is always a pleasure
to pop in on them. The seript maintains a
reasonably high average with very few wholly
dull sessions.  Like “The Archers.” they will
never grew up; il they did, that would be that?

played her with °
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C.R.T. ISOLATION TRANSFORMER
Type A. Louw leskage windings. Ratio §:1.25
¥iving a 25%; boest on secondary. .
2v.. 10 4 v..10,8: 635v., 106 X v, '
106; 13.3v..106.
iJitto with nmins primaries, 12

B, Mains inpnl 220 74

COSSOR COMPANION
| | SUPFRBET MODEL 527/X FOR ALL-DRY
l BATTERY OPERATION

126 to 43 metrey, HAW.2 G208 te 106
Meditn 187 to 575 metres.

All-wave recviver giving world-wide
reception on three wavebands. #in. ~peaker.
inek i marcon and beige with gold
ngs.  Valven: DK92, DF35, DAFYS,

Output 2 input
his two xapx uhuh increase .,m;.ut volts by | |
23% and P, respectively. Low capacily
<nitable for Inost Cathode Ray Tubtes, 21 -.
Ditto for § v. C.R. Tutes only, 17 €.

Type C. Low ca) ¥ wonnd trmusfotnier for

DLOs,
RIZE 9in ~ siin x 44in. Lenfer MALK.

53k, £6.6.0. (515,71

e with 1oit Tubes with falling ennssmn '
Enpu S volte,  Quiput 2-24-2
vl e 2 amps. Noih Tag Paner, 15 & onth. 1958 RADIOGRAM CHASSIS Velume Gontrols | 80 o=, . COAX
NOTE.—-It is esseutial 10 use maius primary i Taars termion : B
GO = E - THREE WAVEBANDS. FIVE VALVES Lamg sepindier, ¢iuaran- | ¥emi-air sp(\LE-I rols-
types with T.V. receivers huving series- WLt m— LA teed | year. Midiget | thene itzgtutend. lin, dia,
counected heuters. MAY. 200 m . ECH4 uu E 10,604 «bins {0 2 Meg. | stranded or-re, 9d "
30, 50, 7 i LW, 8 m— « EL{L, r:zw No Nw. [EAVEL S Lugsges cut 209y . 74
TRIMMERS, C ic, 30, S0, Tu pf., 9d.; 100 pi. b P i T,
150 pi.. 138 ze';?l;‘f 1.8 500 pr!..pmn nf., 149 s 129nouth guars utee, ;B 4o i (e 1/6 vd
RESISTORS. Preferred values. 16 ohms to 10 ;ne“_. A.CoCufh 250 v, 4-uay Switch 3 Short-Mediow- Linear or top 'Trocks. Ajr Spaced. a
i, 4d, ;3w 4d.; 1w..8d.; 14 w..8d.; 2w.. 1., Loug-firam.  A.V.C. and \eﬂa"w ieedback || COAX PLUGS ... 1 - DOUBLE fOCEET .. 13
HIGH STABILITY. § w., | 2 : Prefexml values. 4.2 watts. 8is 131 x 34 A 24in. Ulaes din} SOCKETS ... 1- OUTLET EOXEFS .. 48
i) ohins 1o 10 meg. Ditto, 5%, In x +lin. horizental or verticsl availelle. || BALANCED TWIN FEEDER yd. €d. £0 ¢ Zufh vhane,
3 watt WIRE-WOUKND B,ESISTORS 13 2 Pilot Lawps. Four Knots, Walnut or lvery. DITTO SCRBENED per yd. 1-. S0 chms only,
0 w;n.t) 25 hms— 10,000 chme. ... .... § 16 Aligued amd culilvated. Chasals isolited trom WIRE-WOK‘ND POTS. 3 WATT. Pre-set Min.
15 watt ig - waing. 0 s Al values 25 ohms 10 i0 K., 3 - eu.
13,000 ohms— L0600 vhms, § w., 1.8: 10 w., 23. | -; Trs s hidl = t1'arbon 5 K. {o 2 m., 8,-0
d e e 10 gns. cor st 1w WIRELWGURD. 4" WATE. “Fets “2tin vyiradie
12/6 PURETONE RECORDING TAPE TERMH (l‘epuent £5.5.0 and eix mouthlv Valuee, Lo uhms fo 50 K., 56: 10 K., 8 8.
PAYMENTR o ‘RS, 3 . luel nad. 7 kv,
1,200 ft. on standard 7° Metal reels. MATCBED SPEAKERS FOR ABOVE CHASSIS. 98 1L0 b, te 506 f,
Spare Reels 77 plastic 4/-, 7" metal, 2/3. fip.. 17 @ : 10in.. 25 - ; IZin., 50 - Bt uml es.. 1 i :
5 8o .luo V. v |
SUPERIOR 1,200it. Plastic Tape COLLARO % GE2 a6 L, 18 1 mid., S.000 \th A
on 7" Plastic Reels, 21/-. TG '“{,',“"" HES S LIRS CERAMIC CONDS. 004 v., .5 pi. to .01 mifd.. 10d.
Xerpalode SILVER MICA CONDENRSERS. 10°, 5 pf. ro .ua

0.P. TRANSFORMERS. Heavy Duty 50 mA.. 4,8, SPEEDS—10 Rl‘“’““* B 1~ 600 Bt to 3,000 pf., 18. (lose telerance
Multiratio, push-pull, 7 8. Mininture, 3104, etc., 4/6. ith Studto * 0 7 hick-u ¢ UuFD 1D pF. te A7 pF., 1,8. Ditto 10, 30 pk.
L.F. CHOKES 15-10 H. 60,65 mA., 5-; 10 H. BRAND NEW IN MAI\I-R s lK(‘\h e M3 P, T8 LEno pR. to 3.000 pE. 2 -

S0mA., 86 10 H. . , T R
MAINS TRANS. ovr pricr £9.15.0. post sres I.F. TRANSFORMERS 7/6 pair.
¥, TERMS 1 Derosit £5,50 and ~ix 465 Kc s Slug tuning Minieture Cao. 2iin. x
monthly payments of £1, lin. 1 lLin. Bigh Q and gaod bandwidth.
Suitable Player Cabinets, 48 6. By Pye Radic. Data sheet
Amplifier Player Cabinets, €3'-. Wearite ME00 1.F. 460 Kos 126 per pai
Weerite 550 I.F. 465 Kcs 1268 per p

Il Ampn.

3 wp..
IN TORHE’RS aml core, 1|u o fin., t0d.

A —— - ors
n. FORMERS 5637, 8 and Cans Tv:(rz Hu. sq. x IMPORTANT NOTICE

. % | in., 2'e ea.. with core ALL THESE RECORD PLAYERR ARE NEW ELECTROLYTICS. FAMOUS MAKES
et Soldering Iron. 200,2u0 1. er FULLY GUARANTEED AN [» SPARES UBULAR | TYUBULAR CAN TYPES
& .. 18:9. Solon Insirument 1ron, 24 -. ' ARE AVAILABLE B RO Y. 2o Rol Soby, 58
MAINS D ROPPER S, g P X Hin Adi. o, 23 gm0 48 16218 o 58
%3 amp. 750 ohmse, . 0.2 amp., 1,000 ghms. 4 3. GARRARD 4-SPEED SINGLE - - 16 3 3 56
LINE CORD. .i amp.. K0 ohine per foot, 2 amy., 100 23 L
b per foot. 2.war, €0, per foat. S-waz. 7d. por it, : RECORD PLAYER 4SP. > 8 e AR SoAd IEESN ;:
LOUDSPEAKER P.M. 3 OHM. ‘2}in. cquare, 17 6. B e D . s
sin. Goodans, 17 6. 211171 AN 4;‘1.1. m[uldumnq. t lA UDIO PERFECTIO .\" § .b R 4%3".41 N A EowiD g
J= &in. rssey, . 19 .;3 ":';o 8 & Itn. 20 .- k4
86 '”';", R & A . Designed to play 16, 33, 45, 78 r.p.m. Records, : 1 g b...,";_v : 30~ l 00 100 ,."]‘ e
. .].-pm 01; LI_.(:::[\ . dim., 10in., 12in. nghtwelght Xtal pick- ulp 2816 0w, 5 - Py
15 ohm Ple.'uy 10 wt. 12in. with Tweeter, | REcRlicencreslisad iz ofcerazatebarrbine ol ] &

SENTERCFL RECT: IERS E H.T. IYPE FLY
our rricE  £8.0.0. cseb. Post Free. || BACK VO'-T“",E' AR
Terms : Derosit £6 2nd 4 monthly TAYMmerts Lo N LV 146, 'm c.p.a. mltage

;A :
Jk\ -

05 of :\' ove,

CRYSTAL DIODE G.E.(".. 2 -. GEX34, 4 -,
HIGH RESISTARCE PHONES 4,000 uhlm 16 8 pr.
MIKE TRANSF. 50 : 1,39 en. ; 300 : 1, Potted, 10,8,

SWITCH CLEANER Fluid sguirt spout, q 3 Cin. of £1. Spece required 14in. x 12}in. MAINS TYPE SELE!IUM 900 V.8 AL, T8,
TWIN GANG TUNING CONDENSEM Amplifier Flayer Cabinets 45 -. . CONTACT COOLED 250 v. 50 mA., 7 6; 61 1., 8 8;
miniature Iin. x 3o, 8 Hin, 164-. BUILD THIS REPRODUCER BARGAIN 1 “5nAlL 08,

with tilinipers, 8- |esslr1mu.en-, & special  ®ingle  Phoer  Kite. | CO)LS \\nnl: P type, § o euch. Cemsor Midget
SINGLE, 50 pF., 2.6 100 pF., 7~ 150 pF., 8 6. Famuis aker's  surplus  stochs.  d-rpeeid 1 Totyge j. dust core, from 4 - AN ranged.
Hotid diclectric 100 TURSSTHIIE Y L 3 B vollare Junier ¢ ramp. pick-up upit. £4 12 8. | TELETRON. L. & Med. T.R. ., unh rear mm 36.

SPEAKER FRET.
13lin. 3 8)in, 2 - el

aapanded  Metal  xitver. Haudsowe porfable case, 174in. x {#¢in. y 7in.. || FERRITE ROD AERIALS. M.W., 8 9 : M. 128
£2 5 0. Reae and Cream Rexine. T.R.F. COILS A HF 7'- pair. 7. CFOKES 2 8.
Ready-built -watt awmplitier with vaives 1. FERRLITE ROD 7in. \ 3 8in. dia., 2 &

Ti

elliptical lovdepesker, £3 12 €,

Tysgan +it. din. \\lde, 10'

AN d : A1 available separately cr if all purchaset || JASON F.M. TUNER COIL SET, 28 .. H.F.
Eoze VALVES h‘" & Guarenteed toxether, 28 15 0, complete kit, post ree. | 1§ vorl. acmat vmil, Qseillater coil, twi L. trans-
M Detector trapsferiner and

86 '5;{5 8 §1EBCs: 8 6|HABCKR) £3 5 0 extra. with Garrard 4 Sp.
68L6

Cirenit took vsing forr 4 VMG,
splied free with Kit.

Narh Jrson ruperior calibrated v, £6.15.0.
Frowe atea kit, 22/8 extra.

FULL WAVF BRIDGE SELENIUM RECTIFIERS :
Fo6 o 12 13 amp.. 88 2a., 118: 1a., 176,
ARGER TRANSFORMERS, Tapped iupur 2on
By fer chaming at 2, 6 or 12 v, 14 ampe.. 16 8.

v 4 amps, 22 6. Circnit mchinled,

LBCsl 106 126
uBEsy 8 €HVR2A 78

it

NuNBuR2oo

ALUMINIUM CHASSIS., 1» R
. With 4 sives, riveted coruens an
ECCAs 12 ¢[MU14 106 . 810k, T % 4D 465 B T 58
1BCFR0 10 6 P6! 86 < Fin, €8: 131 9in., 8.8: 14 1iin., 108:
126 15\ i4in., 12 6: 18 x 16 % Lin. 16 6.

TRANSISTORS. Audio. 10 -.

21 -. Mullard OC7), £0 - -
HANDY VOLT m:nms iy, Twin €.
123 v 0230 v DU with Jeads and Imlh.:

tndribed

E X

-

PR IDB NS WO OO SND N W®D D
L L L e e L L X R L X Y R

bt
S
3

64 n
BBEGS . S ardl T.V. TUBE equivalcnr bunks, 5 -,
SBHS 1 §g g | oraceg’ “L"""l;("’“’- T | TCGGLE swrggngi;bP.z'-. D.P.3 B D.PT. § o
BB CRYSTAL MIKE IN ue, precisivn WAVECHAN HES
v:B\\‘7y . 10 8 enginecred. size only 1lin. v ' 18in. Baigain 1 fer long spindte .. 88
GG 86 106 Price 8 8. Nu transiormer required. way vl.nrl spindle ... 28
aDS 0 6ix 56 TELETRON CRYSTAL SET KIT Tabinet p. 2-way 4 p. d-way long wn.dlr 38
GFG 586 106! o O N B p d-nay. | p. 12vway, h»ng spindle .. 3-8
GH6 56[UCH 106 ¢ | yhasis coapponents.  Price 15 etk |G EROLDERS, Pax: tnt et 4. 45
06 106 | —_— 8d. BIZA RV, 1 3. Eng. rod Anel b
i 28 108 HI-GAIN BAND 3 PRE-AMP KIT. tu-cmic EOLLDED MAZDA ami Int. Oct.. 64
06l 108 | | virouit vsing valve ECCS4. Price 27 8. With BrGs, 8d., BTG with can
16 1086 Fower Pack, 49 6. [nstructions suls 1 6. | By 2 6. CERAMIC N
16 108 J 0 P'VA Iu(. € BTG with can. 10,

NEW AND ENLARGED SHOWROOMS NOW OPEN
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mait Orders correctly as below.

RADIO COMPONENT SPECIALISTS 23 MHITERORSE RO. WEST CROYDON

Tel. THO 1665, Buses 133 or 68 pass door. 48-hour postal service,P. & P. |/-, over £2 past free. (Export Extra.) C.0.D. Service 1/6
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Lirenell

Why are so many tape recording experts turning to the Brenelf Dec
greater speed stability, the best value for money, freedom from troublesome

speeds ?

All these features ara combined in Brenell Equipment,

Choice.’

PRACTICAL WIRELESS

June, 1958

TAPE RECORDING EQUIPMENT
The Connot:

k ? ls it because they want precision engineering,
gadgets, high quality materials, multiple

our's Choice

you can buy Brenell and know you have bought * the Expert’s

Brenell have control during manufacture of all the essential parts—they are not merely ** assemblers,”” and every part

must conform to a critically high standard,

Skitful design is followed up by high degree of craftsmanship in manufacture,

resulting in equipment which is rightly held in the highest esteem throughout the world. .
In the Mark 5 Tape Deck, all the provad features which have given Brenell its great reputation are retained, and new

features make available TODAY cthe Deck of the FUTURE.

BRENELL MARK 5

TAPE DECK

4 Speads |, 33, 7L, 15 i.p.s.

3 Motors.

Up to 8{" dia. spools.

Provision for Extra Heads
(up to 4 in all)

Interlocked Switching

Safsty Switch to
Erasure.

Pause Control.

Digital Revolution Counter,

Fast Wind and Rewind.

Prevent  Accidental

TAPE PRE-AMPLIFIER T.P.2

Monitoring facilities via main amplifier |
equipment.

Head DE-MAGNETISING facilities. .

Microphone input sensitivity 2.5 m.V. into

1
|
t 2 megohms for full modulation.
:
i
4
!
|

Radio/Pick-up input sensitivity 250 m.V.
into 700K ohms for full modulation.

Erase and Bias oscillator 50 Kc/s.
Frequency responsa :
3% i.p.s. 60 c/s— 600043 db.

175 i.p.s. 60 c/s—10,000 -3 db.
15 i.ps. 60 ¢/s—14,00013 db. .

! Qutput to_main equipment approximacely

i} y. at 50.000 ohms.

. Valves : EF86, ECCB83, ELB4, EM8I.

BRENELL ‘3 STAR' PORTABLE
TAPE RECORDER
This attractive tape recorder combines a

deck and amplifier of outstanding quality

. with a large loudspeaker in a modern styled

cabinet ;  delightful performance and
appearance will make this recorder one of
the most popular types available,
Salient features:

Push button deck control,

Interlocked switching.

Pause Control.

3 speeds 1§, 3} and 7! i.pss.

Switched frequency correction.

Digita! Revolution counter,

Designed to suit any Brenell Dack. incor-
porates all the best features of the modern
tape pre-amplifier.

F t i. 7L 15
requency correction for 3. 7% and POWER UNIT T.U.2 \

i.p.s.
Monitoring facilities via headphones.

BRENELL ENGINEERING CO. LTD.

- Power requirements :
© 300 v. at 40 Milliamps. H.T. Supply.
6.3 v. at 1.5 amps. Heater.

\ Available for use with Tape Pre-Amplifier. |

IA DOUGHTY ST., LONDON, W.C.], ENGLAND

PRINTED C!RCUIT AMPLIFIER.

Separate Bass znd Treble Controls.

Cathode Ray Type Recording
!ndicator.

Extension loudspeaker socket.

Monitoring facitities.

Level

Telephone : HOLborn 7358 and CHAncery 5809.

BE TRANSISTORWISE

and build these fine transistor kits

“ RECQ " TRANSISTOR ONI WITIHT TELESCOPIC
AERIAL, vari Q ferrite oo personal phone, etc.
Case size and lavout now as °* Rec Two. Complete
ring diagram, etc., 1;-.

“RECO” TRANSISTOR TWO

An amazing receiver which on test (50 miles

i,
L2

kit 37/8. p.p. 1/9. Pictorial wi

with only a few vards of nerial wire. The
Home and the Third were received on butlt-
. in Vari **Q " ferrite aerial. All parts and
plastic case, 1¥in. x 4iin. x 4:in. 49 6. Personal phone free with
kit or balanced armature output. unit 4 § extra. P.P. 2.3. Plc-
rorial wiring diagram, parts price Jists, ete. 1~

RECO ” SPECIAL TRANSISTOR THREE

This fine receiver has now been greatly
improved with thesaddition of a hand-
some lovking chromium plated telescopic
aertal 11iin. closed. 48in. extended. Has
sensitivity contro) and High Q Frame
Aerial. Complete kit with choice of
minjature carphone or bulanced armature output
in areas of reasgnable signal reception, can be

- Sunotone
unit which.
mounted inside case. Case size 6iin. x4iin. x liin. with red plastic

ornamental unit cover. 77 8. Less Lelescopic aerial and with
balanced armature output unit 85 - Pictorial wiring diagram,
parts price list, etc.. 1,3,

“RECO” MiDDY TRANSIS-
TOR THREE

Small in siza big jn performance. Ideal for
invalids. Take it on holiday. Vest pocket
size 43in. x 34in. x #in. Inareas of reasonable
signal receptiou receives local stations on
built-in ferrite rod vari = Q" aerial. Covers
180 to 500 inetres. Complete with three

- transistors and pencell. = Price including
miniature earphone with moulded ear insert and
lead B5/-. Pictorial wiring diagram, parts prite Jist, etc.13.

Overseus orders. Carr. 10,- erfra.

RADIO EXCHANGE CO., Dept. P.W.
27A Harpur Street . BEDFORD

 Sonotone '

from London) received Continental stations|,

SAHE DAY

VALVE S ° SERVICE

All Guaranteed New and Boxed
1.4v. mldzet, 1R5, 185, 1T4, 3S'4. 3Q4. 3V4, DAF91, DF81, DKS1, DL92,
DK92, DL94 : ANY 4 for 276 0

1ATGT 13/8 6U4GT 11:-/B33 15/-|EF42  11'6,PL8L  16'-
1C5GT 13 -|6V6G 7:=|CL33  16/9|EF30 PL82 86

D3 12'8 6VBGT 7,8/D77 5/8 SYL 6/6/PL83  10'6
1H5GT 11/-|6X4 ,-IDAC32 11/-|EF35 9, 8{PY8) 8-
IN5GT 1li- 6X5GYX  6/6|DAF96 8/6/EF80 7/8|PY81 8.~
1R5 8'-'7186 12/8|DF33  11/-|EF3i 713|PY82 8-
185 7.6 1B7 8/-|DF9% /6| EF92 5/6/PY83 86
1T4 7-|7Ca 8/-|DHT6 7/8|EL33  16/9/PZ30 18 -
3A5 10'6|7C6 8/« DHIT 73| EL38  22/8|R19 15'-
3Q4 7.6|THT 8:-|DK32 13/8|ELAL 9/8/SP4l1 318
3Q5GT  9.8|757 8/-| DK 86|EL42  11/6/SP6l 3/8
351 76,754 8/-|DK98 8/6|EL84 8/91U50 716
3V4 8:/6[12AH8  9/-|DL: 9/-|[EM80  8/6 UT6 16
5U4G 8- | 12A 8-DL35  13/-[EM8L  10/-|U78 7-

V4G 11/9/12AT7  8i-|DL96 8/6|EY5l  1L:6/UABCS80 9 -
5v3GT  7/6|12AU7  8.-EABCS0 7/8/EY86  15/-|UAF42 9/6
574G 96/12AX, 8-|EAF42 9/6\EZ40 7/9|UBC41  8/8
6ALS5 5/6|12BAS 8- EBSL 8 -|EZ41 8:6/UBF8) 9'-
6AMS 5/-112J7GT 10/6|EBC33  7/6|EZ80 7:8lucces 9~
6AM6  7,3|12K7GT 7/6|EBC4l  9/6/EZ81 9/-lUCH42 8-
6AQ5 7'6|12K8GT 13/6|EBFB0  8/8|FW4/50011/6/UCHSL 9@
6AT6 7.3|12Q7GT "§/6/ECC81  8/-|GZ32  1L:-/UCL83 15/6
6BAG 7/-11223 7/8/ECC82  8/-|[KT33C  8/6|UF4l 8-
6BE6 -11487 2 -|KCC83  8/-[KT63 8/8|{UF42  15-
6BHA 9/~ 19AQ5 /6|ECC84  8/6|MH4 8/-|UF" 9/~
6BJ6 7/-125A6C  13/8/ ECC85 /8{MU 14 9/-|UL4 8/9
6BRT 8 6125L6GT ~8/6/ECF80 10/6|N18 76|UL44 228
6BW6  7/6 25Z4 9/6/ECF82 11,-|PCC84  8/-UL8 8.6
6BW7  7,6/2526GT 9-ECH21 16/8|PCK80 10/-URIC 12.8
6CD6C: 25 -|BLEGT 9,6/ECH3> 10/-|PCF82 10-1UY21 14'6
6F6G 8/6(35Z24CT 7,8/ECH42 /- PCL82  10/-|UY41 8'6
6KT1G 4/6,3525G'T 9;6/ECH81  8/-{PCL83 12/-\UY85 ]
6KTGT  6/-143 12 6|ECL80 10.-lPENA4 11/~{VP4B 14/8
6K8G 7.8/50CDEC ECL82 12:-|[PEN36C 14/6{VP4l 36
GL18 28, 18/8|EF37A '8/6|PEN46 _6/- VP1321 21.-

Q7GT ~ 9-|50L6GT 8/8|EF39 8/-|PL48 15'-‘W76 7.8
6SLTGT 7.-1AZ31  10/3|EF41 9/6/PL38  22/8\W17 56
8SNTGT 7.6 I Postage 6d. per valve extra. ars 7'3

Any Parcel Tnsured Against Damage in Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16 STA. 4581
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Improving the " Soundmaster ”
SlR,——The following suggestions will be found

to improve the performance of the Sound-
master tape-recorder considerably :

1. Increase the value of the screen resistors
of VI and V2 to 330k. The 33k 1esistors
specified and supplied in the kit are incorrect
and ruin the performance of the instrument.
{The circuit diagram is correct.)

2. To prevent flutter and wow. especiaily with
long-play tapes. the 500 ohm resistor in series
with the takec-off motor should be increased to
at least 2k. (i0w.).
The tape will not spill

3

The Editor does not necessarily agree with opinions expressed by his correspondents

and great accuracy cannot be cxpected since the
resistance of the rectifier varies somewhat with
temperature. but it is quite good enough for
testing.

Using a single resistor (R13. Fig. 1. April issue)
to limit the current on all ranges is very unsatis-
factory because if it is of sufficient value for the
higher ranges it will grossly reduce the current
at lower voltages. with misleading results. It is
therefore best to put a limiting resistor in each
range. except the lowest ones where there s
sufficient resistance in circuit already to limit it
to 25 mA.

It is interesting tv notc
that. using the circuit

i

PRSP

and the resuhant “slack
flutter 1s  completely
damped  out by the
pressure  pads.

3. The pinch-wheelcam
spring may be shortened
by about 2in. to increase
the pressure if there is

8 re L8 rbies ve 8 08 seuh ~a B e ep

Whilst we are always pleased to assist readers with
their technical difficulties, we regret thar we are unuble
to supnly diagrams or provide instructions for modilying
commercial or surplus eguipment.
alterngtive details for receivers described in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE FELEPHONE. If a postal reply is required
a stamped and addressed envelope must be enclosed with
the coupon from page iii of cover.

shown, a § mA meter
can be made to read
I amp. and yet have a
half-scale deflection of
under 15 mA. TFor this
a4 Westinghouse L.T.-7A
rectifier and resistance of
about 130 ohms s

HWe cannot supply

$er 8 1 00- 91 8. 803 81 04- W 81 000 B Bur

any sign of slipping.
though this should not
be necessary.

4. The pressure pads should be applied as
lightly as is consistent with good high-frequency
response.—J. H. WHITELEY (G3AES) (Hull).

A Condenser Condition Tester

IR.—Mr. J. Brown is apparently unawarc of
the exCellent protection afforded by a metal
rectifier shunted across a meter so as to give
it a logarithmic scale. which is ideal for measur-
ing the forming and leakage current of capacitors.
‘the arrangement is shown in the accompanying
circuit diagram. At very low voltages a me:al
rectifier has considerable resistance and makes
little effect on the lower readings of the meter.
but as the voltage is increased the resistance of
the rectifier decreases and so shunts a greater
proportion of the current away from the meter.
Two half-wave metal rectifiers are vsed connected
as shown in order to give protection in both
directions. and the resistance in series with the
meter is adjusted 1o get full-scale deflection at
the current required.

A | mA meter shunted in this way can have
a half-scale deflection of about 2 mA while
reading 25 mA full scale. and for this a Westing-
house Type 2/6A rectifier. with its outside ends
connected together. and a variable resistance of
2.500 ohms is suitable. Or the rectifier may be
made up from an old copper-oxide one, using
6 discs for each section. no cooling fins being
needed. A S mA meter can be used instead of
the 1 mA. but the scale will be less open. The
meter will need re-calibrating or a graph made,

0 0t b B e an 6e 6 sl e 0O e B O G

required.—R. V. GoopE
(Totland Bay).

Intermiitent Heater Circuit

IR.—Occasionally an annoying fault occurs in
A.C./D.C. sets which can prove difficult to
trace. It is an intermittent heater. when the
set has warmed up which results in all the valves
having no hecater current. ‘The offending valve
often will not show up when tested with no
anode current taken. as H may not rise to the
same temperature.
By a sketch. it can be seen that if a heater
becomes o/c¢ in a series heater chain. then the
full mains volts are developed across the faulty

o
Safeguarding a meter. See
Mr. R. V. Goodc's lenier
on the lefr.
o— : b
heater because with no hcater “current flowing

there can be no voltage drop across the other
resistances.

If a voltmeter is placed across a good vahe.
then when the break occurs the heater volts will
fall to zero.

Therefore 1o determine which is the faulty
valve a voltage check is rade -on cach heater.
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when one rises as the fault occurs this is the
valve concerned.—-Moniy Livy  (Islington).

Using Old Eliminators

SR, —In reply to H. Young (Reading). he may
»J) bz interested to know that [ have been
using an old battery climinutor as a very useful
condenser leakage tester for many years. Al
that is needed is a ncon lamp and holder and
.a bracket to fix it on top of the eliminator: then
fix two flexible leads in the H.T. positive and
negative sockets with the neon in series with one
of them. and terminated in spring clips.

In use I find that.condensers down to 005 uF
give a useful indication on first switching on.
L.eaky condensers arc immediatedy revealed by a
steady glow or continuous flashing. High value
resistors. which may give no indication on an
ohmmster. may also be  readily  tested  for
continuity.

I hope the above hint may be uscful to Mr.
Young and other readers. -H. E. Howarbp
(Bournemouth).

Tapa Recorder Improvement

IR. —Almost all tape recorders have at least

two heads. record-play. and crasc.

The record-play hcad is in usc all the time.
but the erase head stands idle when playing
back. or recording additions to a previous record-
ing. This is obviously a waste of perfectly good
head, and the following notes show how it may
be used as a monitoring head and for giving
ccho effects. The illustration shows the sysiem
used.  The signal from the low-impedance crase

Aligning Alba Models 3211,
6221, 6231, 6241 and 6251

'I‘HE following arc the trimming details for the
alignment of the above reccivers which were
dealt with in our April issuc.

Retune the generator to 154 Ke/s and the
receiver 1o 1,950 metres and adjust L15 and L8
for maximum output. Alter tuning to 250 Kc/s
(1.200 metres) and adjust X6 and CX3 for
maximum output.

tinally, the S.W. band: Tunc the receiver to
50 metres and the generator to 6 Me s and adjust
1.13 and L6 for maximum output. Retune to
17 metres (17.65 Mc/s) and adjust €CX4 and CX1
for maximum output. For best overall results
the operations should be repeated for optimum
tracking and sensitivity.

F.M, Alignment

Switch the receiver to F.M. and tunc to the
low-frequency end of Band Il.  Adjust the R.F.
and oscillator trimmers €3 and (Y to the centre
of their range. Connect a valve voltmeter
between the junction of C7 and €8 on the F.M.
tuner and adjust C10 for minimum reading.
ohserving only the dip in meter indication which
occurs when C10 is nearest its minimum value.

‘Gonneét a microammeter and serics 200K resistor
between pin 2 of V4 and chassis, with the positive

June, 1958 .

head is fed to a high gain iransistor amplifier. T he
circuit shown gives a gain of about 300 and
takes 0.8 mA from the 250v. supply. The output
is suitable for feeding to a valve amplifier or to
high-irnpedance  headphones.  Other  types  of
transistor mayv be ased if care is taken not to
exceed their permitted  voltage and  current
ratings. ‘Fhe spare contacts on mwost push-button
tape. dechs can be arranged to give the switching
arrangements S,

330K + s

Fror 47om£ % 250w,
1 OFrase \""} %‘ij K &

G :QOFf 100uF ~
i

2 v&,l[}j
ey 100N
4_._CI§ 100K %

7o erase osc/liator 1

£ O F

Qutput

Ve//on/_qreen spos

The tape recorder switching arrangement described
by Ar. Dobson.

The quality of the output will depend on the
crase head gap and the tape speed. Some top
cut is inevitable with wider gaps. ‘The device
is most suitable for monitoring. when adding to
recordings already. on the tape. but intcresting

echo efiects may also be obtained by feeding the .

monitorinng signal from the erase head amplifier
back to the record head.--1. Dossox (Sheffield).

meter terminal to chassis, apply a 107 Mcg/s
unmodulated signal across LS and adjust LIS,
[.12 and L1I for maximum indication on micro-
ammeter.  Make a note of this reading. Transfer
negative meler connection “to pointa “T 7 on
circuit diagram and carefully adjust the core in
1.19 for a meter reading exactly half of. that noted
above.  Repeat all the operations given in this
paragraph.

Reconnect the negative meter lead to pin 2 of

V4. inject a 10.7 Mc/s unmodulated signal to the
tuner by way of a tight loop of wire around the
ECCHS and adjust 1.4 and LS for maximum indi-
cation on the meter. 11 is recommended that a
check of the F.M. LF. 1esponse is made at this
point by detuning the generator 100 Ke/s either
side of the 10.7 Mc¢/s (plus and minus 100 Kc/s)
and checking that the reduction in meter indica-
tion is no greater than 40 per cent. (3 db).

Set the receiver tuning to the calibration mark
at the low frequeney of Band Il inject into the
Band 1 acrial terminals a signal of 87.9 Mcys.
deviated at 25 Kejs. and adjust €'Y and CS for
maximum indication on an output meter con-
nected to the extension loudspeaker sockets. Tunc
the receiver to 95 Mceys and retune the gencrator
to coincide.  Adjust the spacing between (7 and
C8 for calibration at this frequency.

Disconnect meter and signal generator. connect
F.M. acrial and adjust C1 for optimum sensitivity.
Scal all trimmers lightly with wax,
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Industry and Commerce offer their best posts to those with the

qualifications—appointments that will bring personal satisfaction, good money, status
and security. As part of a modern industrial organisation, we have skilled knowledge
of what is required and the best means of training personnel for present day and

I future requirements. We specialise also in teaching for hobbies, new interests or
part-time occupations in any of the subjects listed here. Write to us to-day for further
information. There is no obligation of any kind. -

The E.M.I. Factories at ayes, England.

The only Home Study College

operated by a world-wide

manufacturing organisation

EMI

INSTITUTES

~FPart of Hies Ha

PERSONAL & INDIVIDUAL TRAINING IN —

Accountancy Draughtsmanship Mathematics Sales Management
Advertising Economics M.C.A, Licences Sanitary .
Aeronautical Eng, Electrical Eng. Mechanical Eng. Engineering
A.R.B. Licences Electrical Instal. Metatiurgy Salesmanship
Arx (Fashion, Hlus- Electronics Motor Eng. Secretaryship
trating, Humorous) Electronic Painting & Servo Mechanisms
Automobile Eng. Draughtsmanship Occorating Shorthand & Tygi_nz
Banking Eng. DPrawing Photegraphy Short Story Writing
Book-keeping Export F.M.G. Certs. Short Wave Radio
Building Gen. Cert. of Pelice Sound Recording
Business Education Production Eng. Telecornmuni-
Management Heat& Vent. Enr. Froduction cations
Carpentry ‘Hi-Fi' Equipment Planning Television
Chemistry High Speed Radar Time & Motion
City & Guilds Exams ©Oil Engines Radio Study
Civil Service Industrial Admin. Radic Amateur Tracing
Ccmmercial Jig & Tool Design {(C& G) Licence Transistors
Subjects Journalism Radio Engineering Welding
Commercial Art Languages Radio & Tele- Workshop Practice
Computers Management vision Servicine Waorks M'gement
Customs Officer Maintenance Eng. Refrigeration etc., etc.

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.IL.H.&V.E.,
A.M.S.E, A.M.Brit..LR.E., A.M.l.Mech.E., A.M.LE.D, A.M.ILM.I, AFRAeS,
A.M.LP.E., A.MILA, A CCA,ACIS, ACLC.S, A C.W.A, City & Guilds Exams,,
R.T.E.B. Servicing Certificates, R.S.A. Certs,, etc., etc. Moderate fess.

Courses with Sia 7
PRACTICAL EQUIPMENT Cra.]’

Y
in RADIO - TELEVISION - MECHANICS <25 Saten ‘A
CHEMISTRY - ELECTRICITY St &

ORAUGHTSMANSHIP - PHOTOGRAPHY etc.,h\ Zh ﬂ

POST THIS TODAY FR

| Te = E.M.L INSTITUTES, Dept. 32K, Londan, W.4. 9 /‘

t
| NAME AGE . iy A
| (f under 21) == '
| ADDRESS . BLOCK l
| CAPS |
.- — e PLEASE
| t{s) w.thfwithout eCuipment l
! I !
1 JUNE/58 (We shall not worry you with person tcor {

ter's Voiee  Columbia, clc. dle.
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~' I'(N K ( LEARANCE OF CH \\\l\ TERMS AVAILARBI
SUPER CHASsIS, 99/6 ! TV, TUBES 17" £7.10.0 14" £5.10.0.

A valve coctaly s het chassis, including 12 maonth guarantee, =
8 speaker, 4 control knobs (Tone, We wtill eetitin our high quatity /
Volume, Puning. wchange sw.h 4 after8years, Sel tested. Recinlmed. 5 \
woand with position for gram P.U. .\hnwu working to personal shopoer. i
and exrension speaker. AC. Ind. | SPECEAL OFFER © of 147, 15, 14

Carr., S mund TN tubes at £5. Convert vout

LOOK ! , 107, 12t i“ these siv Full details
m our catalogue on request
12TV TUBEN.£6. 3month guaran-
COMPLETE T.V. CHASS'S 49/6 teconall round tubes. Ins, Care.. 16 6. g
Made by famous manufacturcr. R.T. T. unit included. %
me'nz 26 or FREE with order. Chis i arate units SPEAKER SALE ===
1Powar. s vigion, Timebase inter-connected: ] scun 203, b \tvp-lum m cabinets. Complete. fitted with § .3
casily be fitted into cxisting coasole cabin C s und  speiler ” WoR o Goodmans © of the highest guality. Stand-
Tube, (hmmv] =243 nasils conver-  ard matc hmg to any receiver. (3-5 ohme), Flox and switch ip
tod Lo BELA Iosl Care, 10 4, cluded. Money refunded if not complete 13 satistied. [ns., Carr.,
3 6.
I 1 8 1. M. Speakee. 8 9. Ideal for kKitchen and hedroom extensio
HOME R.ADlo' 79/ Lot the lndy of the house enjoy that Ra;‘lm or T.V. progr

ACOD.C Univer=al mair Svalve Complete wath 02, trans., 106 - 1. & 7. 2 4.

ortal 8 het 8 w band receiver, can 17in, T.V. cHASS|s TUBE & SPEAKER £19.19.6
ho adupied to gram P In an T T mmmarier e
aliractive woodon cabiner. 180 x higher E 1}{']' (Hrilli f\t
114 38 Ins. Car. 7o, plcture), improved sensi-
tivity (forgreaterrange).
Chassis easily adanted Lo
any cahinet. 17" Rec-
L‘m'ru](u t ube on adapt(d
‘hassls,  Channels  1-5
valves. With a]l~
channel Tarret Tuner.
50, - extra. Chassis size:
14} x 11¥ deen. With 5
valves BSNIGT,  6VE,

3 wband and gram. 5 valve sThet,
International octal. Ideal table pram.
but still giving high quality cutput.
4 knob control 8" P.M. speaker. 79
extra. Set of knobs, 8 - Chassis~ize - / |
2"x6"x 9" Lessvalves. Ins. Carr,t 8 |
HEADPHONES. 19, Single mlphnno and hand ;
C.I.R Ideal for crystal sets, extension on radio,

ete. Post 13 rguarani ee on tube,

('l(ll,\\‘t\'lsi 1 :Jv;u'll. G xx\%i \'dll‘:'f‘\.‘ La'eddt\ pe  channel and LT.A. s

midget valve design for or .M. Bran ne\»

(admium platpd on e s y 14in. T.V. GHASSIS TUBE & SPEAKER £13.19. 6
L& Poaa dfor 4] ’ fﬂl " As ahove, with 14 round tube. CGuaranteed 3 months. With &

10 - h- I valves, £15.19.6. With all vulves, £19,19.6. All- hannel TURRET

INSULATING TAT Iu 1 8. Finerrquality 75 » 0 wide, Post 9d. « TUNER, 50.- extra. Ins,, Carr., 25,6,

Closed Thursdays, | pm. Open all day Saturday. Sead for FREE 1958 Catalogue. Lwerpool St. ta Manor Park Station—I!0 mins.

DUKE & CO. (Dept. 4), 621/3, ROMFORD ROAD, MANOR PARK, E.12.  Tel.: ILF. 60013

Smouths on vatves and ¢t State B.B. (‘
if TURRET TUNRER ordeted. . Carr., 25 6,

Tel.: LANgham 8103
Heald Olitce: 14, suuth Whaet Road. London, W,
Tal.: AMBu~sudor 0151 .

Z & | AERO SERVICES LTD, || “ASPDEN?”
| TAPE RECORDER KITS

ARRSE M. RECEIYERS, Two R.F.stazes two 1.1 \Ln"ek )
two Audio stages ; Automatic Freq y r
quency Range 62-70 mc s. Eaxily converted to B.B.C. |
Band. Price complete wirh converston kit. fall con sic
inatructionsand circuit diagram. . £5.10.0 15 - p. p |

MARCDONT CR-100 2 RECETIVERS IUH\ (.\elhauled and in
parfect condition £27.10.0 20 - p.p.

MARCONT CR-150 RECEIVERS, 290 me & dual superbet,
partect condition £5%.0.0 23,- p.p.
L CTAPE DECRS. 2-speed. awin track, easy to assemble Kits
¢ “:rll“b\\” ™= \\‘“” used. A e m:sot 53 1o Dwith tinest motor, Ferroscube heads and full instructions.
o T Gallers oty MODFEL 382 for Sin. spools, kit £8.5.0.
N ) | MODEL 782 for 7in. spools. kit £9.5.0.
L 2:'&;;3;’7;‘6 lil'(l‘)-:;‘sl\‘;i' “\("“ Vl_‘_‘_”’“ PO ds 76 e i : Tither model assembled and tested, 30, - extra. }
Qutput 309V 200 mA HT-12V L' ... . 486 70 p.p. CAMPLIFIER Lit. 2Y watt, record, replay, 2 recording pozi-
. . Utions, neon indicator, ete., £5.18.0, Power pack kit for
VALVES : above. £2.18.6 (both without valves). Carr. and packing extra,
HU40 7.~ | BAL 4 - 8- BAGS 38
A ML é‘.—; 46,420 B8 |1, YOU CAN BUILD A QUALITY TAPE
1Bg o 5 -
GJD 4.8 | 818 38 8- EB 5/
]‘ HC 4] Zr’- g}sl'*‘)(i" "56- g g (‘;’R l(IJ»J) E}_G RLCORDER
o 3 S i =0 @ = 3 ) S
(MN QT e | 8807 8- ] 6' ,; 1221 gor 55 R.C.HML of Co. Durkum writes :
814 70 -1 955 168, 9005 28 EACYL 5'- “.. .1 have beun wsing this equipment very successlully for
Manv other 1vpes in -noc k. sote months now. Many people who have heard it have been
METERS : wsmg,gcu.d that such quality can be obtained tor such a low
25 Rd. Plug-in 60U-0-5001tA phun weale , price.
TMLALC Voltmeter S0V . :This tape dech and amplifier i being ysed in the Antarctic

’N FRAFL M.C.100-0-100 v A
3¢ RA.FI. M.C. 500-0-500 “A
R4.Fl. M.C. 1 mA F3D o a
R4 FI, M.C. 0-120V", 200 ohws VoIl .. 15~

i by an Expedition member. .
Send  stwap fov full particulars w0 -

|
i
31" Rd. Mirror Scale two-range Voltmeu ALl 1008 I j Stanley Works, Back Clevedon Rd., |
hasic movement 1 mA, with icather case dnd mod~ . 25- w s -y
Cross pointer meter (L-R meters) ... .. 12,8 [ * s‘ ASPDEN BLACKPOOL, Lancs.
&> "~
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News from the Trade

SIGNAL GENERATOR

NEW signal generator is announced by
Radio & T.V. Components. Dectails are
as follows:

Coverage 100 Kcjs—100 Mc/s. on funda-
mentals and 100 Mc/s. to 200 Mcjs. on
harmonics. Metal case 10in. X 64in. X Siin..
grey  hammer - finish. Incorporating  threc
miniature valves and metal rectificr. A.C. mains
200/250 v. Internal modulation of 400 c.ps. to
a depth of 30 per cent.; modulated or unmodu-
lated R.F.. output continuously variable 100
milli-volts, C.W. and mod. switch. variable A.F.
output.  Incorporating magic-eye as output
indicator. Accuracy plus or minus 2 per cent.
Price £6 19s. 6d. Or 25s. deposit and 6 monthly
payments of 21s. 6d. Post & packing Ss. extra—
Radio & T.V. Components (Acton) bLid., 23,
High Street. Acton. W.3.

REDUCED BATTERY PRICES
HE Ever Ready Co.. (G.B.) Ltd., have released
the latest edition of their price list for
batteries in form of a wall chart.
All types of radio. lighting.
photoflash. clectronic and transistor ™ powcr
pack © batterics are listed. A special feature
is the battery replacement list for radio receivers.
gramophones and clectronic equipment.
Convenient te be hung on wall or counter.
and casy to read. the wall chart should be
invaluable to Ever Ready dealers all over the
country to whom supplies have been despatched.

hearing  aid,

«“SOUND 777" PRICE INCREASE
OW[NG to the increase in the list price of the
Collaro tape transcriptor from £22 to £25.
Tape Recorders Ltd.. have found it nccessary to
amend the price of the “Sound 7777 tape
recorder from 40 gns. to 44 gns. list.  They
have also been faced with the additional rising
costs of both labour and material and the total
increases have been taken into consideration in
fixing this new price.
The * Sound 777.7 even at the new price. is

P
PRE TR LA A 2 A ]
R B N R

PREEE B R BT T
CRUIE SEIPRFEE SR ]

-
-
)
-
-
-

ST

\‘

-—

The new Cossor A M radio receiver.

still claimed to be the lowest priced 3-speed
and fully automatic push button tape recorder
in the world—Tape Recorders (Electronics)
Lid.. 784-788. High Road. Tottenham, N.17.

THE MOTEK K9 TAPE DECK

‘N?E again show this deck which. unfortunately.
was incorrectly described in the caption in our

April issue as The New Motor Tape Deck. The

manufacturers, who submit each deck to exhaustive

|
L

The new Motek tape deck.
tests before despatch guarantee them for a period of
12 months and we understand that production of the
Motek K9 is now in full swing to meet the ever

increasing trade demand.—Modern Techniques,
Wedmore Street, London, N.i9.

NEW COSSOR A/M RAPIO RECEIVER
NEW AC./D.C. receiver, with  printed
circuit construction and high sensitivity

8in. X Sin. clliptical speaker. has been released
by Cossor Radio & Television Limited. The
receiver, Model S571. operates on long and
medium wavebands.  An attractive tuning scale,
with calibration in red and green. is admirably
set off in a vencered wooden cabinet.

Three Cossor “ multiple 7 valves and rectifier
and internal Ferrodyne rod aerial complete the
specification of this attractive receiver which
retails at £18 18s. (tax paid).—Cossor Radio &
Television Ltd., Cossor House. Highbury Grove,
London, N.5.

PHILIPS REDUCE PRICE OF “MUSETTE"
PORTABLE RADIO

HILIPS ELECTRICAL LTD., announce that
the tax-paid price of their * Musctte ™
battery portable radio receiver has been reduced
from 12 gns. to 9% gns. (List £7 4s. plus P.T.
£2 15s. 6d.).

This reduction has been made possible by the
adoption of new manufacturing techniques at
the company’s Croydon factory, the resultant
savings in production costs being passed on to
the public.

Full rebates will be granted to dealers to cover
stocks in hand. A window strcamer and showcard
are also being supplied.—Philips Electrical
Limited, Century House, Shaftesbury Avenuec,
London, W.C.2. :
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15s net by post 16s 4d

from leading
booksellers

PRACTICAL WIRELESS

7th Ed.

transmitlers, amplification,

included for the first time.

June, 1958

NEW enlarged edition of a book that
has already sold over 170,000 copies

Foundations
of Wireless

by M. G. Scroggie B.SC. M.LE.E.

In an casy style, this book covers the whole basic theory, slarting
from the most elementary principles.

It deals with receivers,

aalves, trinsistors, aerials, power

supplies, and other aspects of the subject. More emphasis is now
made on f.m. and v.h.f., and cascode v.h.f. amplifiers, colour
television, e.n.t. generators and transistor d.c. voltage raisers are

Published for ‘ Wireless World’ by

1liffe & Sons Ltd., Dorset House, Stamford St.,

London, S.E.1

THE BARGAIN OF THE YEAR

BEREC (EVER-READY) BATTERY
RADIO
4 Mullard Valves
MW 200-550 m SW 20-75 m
Brand New in Scaled Cartons.
BLELOW COST £5.19.6.
While they last.
CASH ONLY CARRIAGE PAID
Cancelled Export Order.
Not a kit. A factory built Super-
sensitive Al Dry Battery Receiver.
Uses Ever Ready BI36 or BI103
obtainable cverywhere,
H. P. RADIO SERVICES
LTD.,
51, Counly Road, LIVERPOOL, 4.
Tel. : AlNtree 1445, TELEX 62-244
. Established 1935

TV SPARES

4, CALL LANE,
LEEDS I.

Tel. 28559.

We specialisa in exact replacement

components, e.g.

Mains Droppers for Uitra twin R5,
1,690 1,450, §/3; R7, 17502 4
34012 4100, 5/3. For Phillips : RI.
15042 | 250¢ - 17002100, 6/5. R3,
43042 + 20012 1802, 4/19, etc.

Line Output Transformers : LOP4
fits Pye V4, VT4, V7, VT7, 552
LOPS fits FV2, FV4, 50 7,

TSL H!-STAB ! watt Resistors.
1002 to I10M(2, 5d. each, 4/- per 12
mixed.

Crystal Diodes, 1/3.
sistors. 7/6.

Red Spot Tran-

6 for 5/-. 12 for 9/-.
These are all mixed. No
they are sold

Service Sheets.
P. & P. frea.
enquiries for sheets.
just as they come

New type AVO Muitiminor Metar,
£9/10/-. P. & P. free by registered
post.

Please enclose postage. No lists available

yet.

LYONS RADIO

LTD.
Dept. M.P,, 3 GOLDHAWK ROAD
SHEPHERDS BUSH, LONDON, W.i2
Telephone : SHEpherds Buch 1729

METERS.—AIl moving coil types, in brand
new <ccndition, all 21" dia.

panct mtg. last 2 projection mtg.

0/1mA.—PRICE 19/8. 0'500mA.—PRICE 10/6

Cenire zero 2000.200mA.—PRICE §/6
0 500 micro-amps.-—-PRICE 17/6
0’'50mA.—PRICE 9/6

UNIVERSAL MEASURING BRIDGES
Ex Gov. by Mullards, measure 0.1 oh
to 10 megohms and 10 pF to 10 mfd. Can als
be uced to calculate power factor. for per-
centage tolerance measurement and, with
the use of external standards., inductance
measurement. QOperate from 100 to 250 v.

50 cps. A.C. mains. Supplied in good condi-

tion and working order with instructions.
PRICE ONLY £7, rost 3/6.

TRANSFORMER RECT!F
dnoutputof&) C.atl

1. 230 v. 50 cp:
<17e 5x4x

Sec. 63.
3¢ ins. Rect
10x 24 ins. d\a PRICE the pair, 21/-,

€6
. F.W. blidge Lvr\e
post 3/6.

AMPLIFIER UNITS TYPE A11834A.—
Two stage audio amplifiers which can be
used for intercom. purposes, as a gram.
amplilier and for use w:th crystal receiver,
ete. Valves fitted are onc each VR21 and
VR35. Operate from8or120v. H.T. battery,
2v. ace) umulator and 9 v. G.B. In neat metul

E 7 x5 x 4 ins. In new condition with
ction  details. FRICE ONLY 9/6.
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FROM THE HOME OF HI-FI
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High Fidelity at its finest

motor.

Model H3. Three waveband model (inc. VHF), 6 valves.
For 3 ohm. speaker. Chassis immensely sensitive and ~
stable, giving highest quality reproduction. Wide range
Tone Control, with pick-up, extension speaker and gram
motor sockets. £20.17.0. inc. P.T.

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

DISTINCTLY

Model HAPP. (lllustrated) 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 output. Push-pull
system, wide frequency response, bass and treble controls.
Fits easily into any existing cabinct. 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
size 114 x 57,

Sockets for speaker (3 and 15 ohm.) Mains sockets for
£24.6.6. inc. P.T.
Write for full details

QUALITY PRODUCTS

TELEPHONE: WILLESDEN 6678/9

G2AK: This Month’s Bargéin;
HI-FI EQUIPMENT

AVAILABLE Amplifiers, speakers, pick-ups by
FOR Grampian Leak . Quad
IMMEDIATE Rogers R.C.A. Spectonea

DELIVERY. W.B. Wharfedale. etc.

VOLTMETERS. Dual range 0-5 v. and C-100 v. volimeters.
d 1,000 !2/v. Ranges easily extended. With test prods

and leads. Complete in solid feather carrying case, 6lin. x
Sin. x 2lin. A zift at 25/- post ree.

100 Kcfs XTALS, by famous American makers. 2-pin based
holder. New condition, worth £3.10.0. Only 25/- post free.

PLUG IN NOISE LIMITERS. 3 Position Limiting. No
Rewiring. Best with H.R. Phones. Only 8/6. P. & P. |/6.

HEADPHONES. H.R. Type 4,000 ohms. very sensitive.
Only 12/6 pr. Post [/6. C.L.R. type (low res.) 8/6. Post /6.

CHOKES. 2.5 mH, 120 mH pie-wound R.F. chokes. 2/- each.
3 or more postfree.

AERIAL WIRE.
70ft., §/-. Hard Drawn l4g. :
P. & P. 2/-.

RIBBED GLASS 3in. AERIAL INSULATORS.
or 6 for 7/6. P. & P. |/6.

CONDENSERS. 8 uF 600 v. Trop. 750 v. normal con-
densers., NEW, ex W.D. stocks. 5/6. P. & P. }'6

ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched
bands. Complete with indicater bulb. 17/6 post free.

CHAS. H. YOUNG LTD.
Dept. ‘P’ 110, Dale End, Birmingham, 4. (CEN 1635)
No C.0.D. on orders under 1.

Please Print Your Name and Address.

Copper. 7.2% stranded : 14Cft., 10/-,
140ft., 17/~ 70 fr., 8/6.

1/6 ea.,

P.C.M. SWITCHED TUNER

(as described on P.205, last month’s P.W.)
SUPERB RECEPTION of V.H.F,

This SWITCHED Tuner is a sensitive and entirely drift free
unit fitted with the new DIOMATIC -FREQUENCY
CONTROL which is 0 times as effective as a conventional
reactance valve. DOUBLE VALVES are used throughout,
enabling a SIX VALVE circuit to be constructed on a chassis
3in. x 5iin. An included PRE-AMPLIFIER gives 10 volts
output. All parts and valves £7.19.6 ; less valves £6.5.0. Coii
set including Diomatic control circuit £2.10.0. Chassis and
switch 10/6,
From C. & G. KITS, Dept. F.M,,
185, Lower Addiscombe Rd., Croydon, Surrey.
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RECEIVERS & COMPONENTS
MIDDLESBROUGH. Largest stocks
on N.-East coast. Radio, TV com-
ponents. FM Kits. Gram. Cabinets,

Tape Decks, Leak Amplifiers. Valves,
etc. Callers onlv. PALMERS, 106,
Newport Road. (Phonec: 3096.)

TELEVISIONS NEEDING ATTEN-
TION. 9in.-10in. models, £4/10/- each.
12in. models. £6/6/- eacl. 15in.
models and Philips Projection modeis

£11/10/- each: immediate despatch,
carriage paid. BARKERS. 325.
Brockley Road, S.E.4. (TID 6752.)

Radio, T.V. Com-

VALVES from 1/6.

ponents; low prices. Lists 3d.
J. PALMER, 32, Neasden Lanc,
N.W.10.

T.v. TUBES, 30/-, with cathode
heater shorts. 15/- with burn: carr.
fxtra: ideal {for testing; good pic-
ure.

Please enquire for types and
sizes required.” DUKE CO.. 623,
Romford Road, Manor Park, E.12.
(1LY 6001.)

F.M. AERIAL offers from manufac-
turers. Indoor Dipole. with mast
and base. 12/6; '*‘H" ditto. 22/86,
post free. Send 1/- P.O. for our
full T.V. Aerial Lists with illustrated
parts catalogue and aerial data.
Build your own aerials from our fully
machined parts and save money.
SKYLINE WORKS., Burnsall Road.
Coventry.

PYE POWER TRANSISTORS, brand
uew, 25/- each. A.C. R109 Power
Packs, {ully smoothed. 30/-; Re-
ceivers, 85/-, new. 10 watt Ampli-
fiers. v.1t11 Mullard 5-10 Preamplifier
Mixer. 3’15 ohms. oul.. £6/19/6;
12 volt 12 watt new Amplifiers. with
Mike. maker's guarantee. 6 2zns,
¢-volt charger Transformers. with
Reclifier. 12/6; 12 volt. 15/6, Send
3d. stamp for large list Transistor
Components. Amplifiers. ¢ctc. TRAN-
SISTOR TECHNIQUES. 175. East
Dulwich  Grove., London, S.E.22.
tGIP 1275

TRANSISTORS, Red Spob, 7/§ pastirea.
VALVES.—6K7G, 4/6. EF36, EL32, 3/9.
CRYSTAL DIODES, t/-. All post extra,

Leading Brands of Components Stocked.
B.V. Valvas at list prices.

PETHERICK'S RADIO SUPPLIES
9A, Westzombe, Bideford, N. Devon

XTONS FOR & ALES SE R\l( L AND
ELLIPTIC \|,'.~ P15 A K uwm x 41in. 8,000
L[NE Gauss flux density. 35 Ohms 18 8.

t 16

\\ I‘.\l INGIIDUSEMETALRECTIFIERS
MALFWAVE, LW7Input 210 volts. Qutbut
D.C. nominal 210 volts. Oatout current 33
m A, 198, post 1 -

MAINS TR ANSFORVIERS., PRIMARY
5 230 volts. STC. 280-0-28) 100 m A. 6.3 volis
3 amps. Mounted panel

TONINGS CON-
BALL

post
NG
TRIMMERS,

SRS W1
Rl\(- DRIV

B . 0 to 9.79 pl MINIA-
TURE. 5'6. post I .

VoLLE. AM-FAU TWIN GANG TUNING
CONDENSERS, AM 0 t0 523 pl FM 0 to
10 pf. Ball Beariny drive 98. post 1-.

The abyvaitems areonlyafewo[!.hn ma1ly

lines that we have available at hargain

prices. Send 31, stamp to-day [or latest lists.

MONEY BAPCA GUARANTEE ON ALL
N]

Ti).. 182, Gravs Inn Rd.,
T21. : TARminas 0228-3

EN
lmml m. WL,

PRACTICAL WIRELESS CLASSIFIED ADVYERTISEMENTS

June, 1958

“ OSMOR NEWS." TFit an Osmor
Band 1’11 Equaliser Tunable Rejec-

RATES: §/8 per line or part

thercof, average five words to l|m o tor. Components lists for ':‘ P W,
minimum 2 lines. Box No. extra. v Consul Car Radie.’ = P.W.” * The
Atl\crlisemenl\ must be prepaid amd Chorister and " R. Constr uctor '

addressed Advertisement Beginuer's &, Wave 1 Valver 7 _on
J}langrz«rim:‘ ngﬂv"lll .m“)tl(l"t"l‘g{' [requeq OSMOR. 418, Brighton Rd..
oW 5S¢ ot O o0
strand, London, W.C.2. ‘, 8. Cro; fl_“[_' (CRO 5148.)
UNREPEATABLE OFFER —12in., b
A N N A KI N Chunne! T.V., £15; 14in.. £22, gOOd
. wn 'm" order.  C. EDWARDS 1070.
The Createst Bargains ever offered @ goyrrow R4.. London, N.W.10.
1143.A goods, less valves and crystals (— (phnne 1.ADbroke 1734.)
Receiver type 71.-3/8 ea.. post 36. _
Transmitter type 50.—2.8 ea., post GG,
Amplifier type 185.—3 - ea., Du& 3. - l%l{\;{PLIUSS atlil?M1P5()/bl.Ea'll;S. 1:/5,: r{))(i’lvl\"
¢ S o A .
. OFIER "\"s_, o . 10 -; ail 2 ohm. O.P. Trans.,
Test Osciltntor 6G219.—Covers 1,122 Mc's | o "0, 0 5 515 v e’ or 12k ohms. 3/6
in 5 bands. Smart dial, handswitch, attenu- .each 465 Ke. L¥.T.s. Std. or midget.
ator and valve. Less hatteries. In smavt ' 5.+ pair. Midget Tuning Cons.. 300
steel case. New. £1 ea., carr. 6:3. | pE.. 5 - Please Include postage.
Handsets No. 2.—Bakelite. L.R.’phoneand ! {7 . &= | 203 Q\xevnstown Rd., 8.

carbon mike, plug. cord. New, 128 e€a., '
post 1/9.

iron LOWEST PRICES and bargain

Monitor Crystal 4.\.—Calibrated 100-120 5

LIeE, 1y Doverdl, B0 Luh mers i D | ?Irf.(}*l? 181111124 f;xwlaglc(::or%r:r?. aFrﬁi
iLh] 1-V(;739, 2VR9L, 1-VRG2 LVRE, 1 and TV Lott and Outdoor Aerials.
Vfg's"Ll" iy L moa“l?md' NA, .Sm’,:'r Cabinets. ote.. send 3d. stamp for
Job. Less crystals. Metal case. New. 55 - j1pqipqiid delails. Easy termns. All

7'6. Money-hack Guarantec.
Above

ea., carriage
Send S.A.F. for lsts or enquiries.
carriage, England/Wales.

25, ASHFIELD PLACE, OTLEY, Yorh<.

poods  new  and .guaranteed
RICHAHDS. Dunked,” Carvoza Road,
Truro. Cornwall.

London, S.E.23. -
T.V. FILTER uf unigue design. easily

. .
LOUDSPEAKERS repaired promptl.. Hs“'_‘g.‘A_'“I”_ ?:.Atkﬁeo-'}((,)& 281&‘:-" 1",_?})‘{&;
MODEL, ~LOUDSPEAKER SERVICE | " 'posi. ~ COTEN SUPPLIES, 10,
gdon oo (0PIl o !Cun-n End. Wurwxck

MAZIN FFER.—Originallv  £10- | T -
2:103 s o, Pyo. H.MV. Mar A RESISTORS-CONDENSERS, 100 ncw
coni, Philips. Murphy, etc., 9-10in. | wire-ended Resistors. 4. 1, watt.
Televisions, complete, not working, 50/- ! mixed. useful values. plus 25 new
each: carriage paid: immediate dis- | moulded Mica Condensers. 108/-, post
pafel); 12in.. £56/5/-; 15in.. £9; Philips frec. Rvsiuors only 8/-. Cash with
17in. Projection Televisions, £8/15.-. 'vrder. WHITE, The Briars, Needing-
TOMLINS. 127,  Brockley  Rise. ;wurm St Hunts.
\ln;:(l“;(l-r.',ng (Nli;l‘l‘- .l‘;)lgtll':"s!\‘&!f;:-gﬁ(’)ar(l ‘tilted. Stops wire netting or pattern-
mountinz, moving iron, 50 cycles A.C.. | INg on rour picture. Only 19/6.
scaled 0-50. Price £4. postage 3.6, Am- LAVLO ELECTRICS. 8. Albert Ter-
meters, 2 in. round, moving ¢oil, complete  racce, Whitehaven, Cumb.

with shunt. 5 m.a. basic movement, scaled

0-2). Price 10'6, postage 1/6. Voltmeters.  GUARANTEED TELEVISION. 12in.

;?sotvalggecglclalgdlgﬂ'l)‘omrl’(;lclxo](,)gosogx:;[;;; 5-Chianncl models. first-class picture,
16, Volfmeters, 2t in. round. moving iron. , 228 each. carriage Da‘d‘) HE
50 cycles. scaled 0-3)). Price 15 -, postaze ' GRAMOPHONE SHOP. 19-21. Brock-
1'6. \'ulnm-lﬂ- 0. round. moving iron, | ley Rise, London. S.E.23.

scaled 0-500. Pr postage 1/6.
SPELD l~ I ECTRICS. K asl“mul Notts,

orGanrorp || FM-AM CHASSIS
p. HAHH' DORSET PUSH-PULL OUTPUT -— 7 VALVES

HIGH SENSITIVITY — GRAM INPUT

30ft. ONE PIECE WOOD POLES, 4in. dia. 7'x5 FULL VIEW SCALE
throughout. perfectly round. straight and AFC—AVC
smooth. Hollow and light vet very strong O\ILY.£1S
made for radio. 335 - (special cheap Tates * .
Il»{\s()"fxufég IRR 7\1 })\1}[‘ }Oljslénoltzpbh )tdos' RBET, SOUND PRODUCTS 0.
7 . No. ender, ar q b ;. 2

BC-221 ; all27 3. MODULATIONTR AN Marlrorot |2;.5h¥'1rdw\ .19 Tel.: ARC 5073
FORMISRS. 8> waLLs au 40/- (71 nins. West End
waths audio, 63'- (10/-), TIANSMIFTER
CARINEI'S, Bendix. totally enclozed, 6ft.
high x 22 x 2I) st'imdard fzack wl&ich i?}(ﬁ? )
RACK SIHELELVES in eep folding | ——
chrome and grev, 12'8 (4 .. PO, RACKS | R.E.P. One valve chassis, 2/3. Coil, 4/-
dz luxe channai sides, drilled both sides, 3 Dial Plates, 2/3. .003> M!d. tuning, 3'10.
3“: 212 6lt., or. (30i-) : |.0003, 3'10. Instructions. 8d. Chassis 3D

Bit.. anzle sidas, 80 - | Transistor, 3'-. Instructions. 8d. Seven

Transistor superhet portable Instructions

120'- (30 -}
STEP l)()\\\ TIRANSFORMERS, 16
TRANSISTORS, Audio.

(I -)
doaubl’ wound totally enclosed, 23)/115v.

230 watts, 45- (7'6): 1,000 watts, 100' 10'-, F.. 21,
(20 -). TIRANSMITTE 1 ClHIOKIEES by Waveband prealigned supcrhv
Wod>n. 20H. 400 m a, 20'- (5'-). TIRRANS- 26/-, plus P.T. 10~

MITIER TR -\‘\'\'l'llll\ll RS, 190/250v. oil set, 8/- Sunerheb coil. pair 8/-.
Primary, 1.000-0-1,000v. 500 m;a, 75'- (10/-}. ALL mlls complete with circuits.
POWIER UNITs, 6v. D.C. input. 230v. 83 Cnnnecr.m" wire, stranded P.V.C. covered.
m‘a, smoothed out. 45 - (7') ; 12v. D.C.

input 303v. mia and 19 mia

pocket 3 TIRANSIS

150v.
VOl l.\ll- TERS,
Complete Kit.
3. . flush @ 3001‘0'100 m/ugil
8). l'l{l‘ CISTON AMERICAN
CRYST \is for BC.22L. octal basa. 1,000
Ke s, 20- (1/8). UNUSUAL VALYVES,
guaranteed GLS metal, 12/ (1/-), AL-60.
DET-12.  83)-B, DA-41. ali 20- (/).
SIEVIENS, high speed relays, 7/ (1/8).
40-page descriptive List of over 1.000 differ-
ent items available. Amount in brackets
is carrige England and Wales.

U
RON STOR
1 \II'A\[U\." 88’8,

ELECTRADIO

18, Broadlands Avenue,
Keynsham, Som.

WwWWW americanradiohistorv com
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SATISFACT
GUARANTE IF R
WITHIN 7 DAYS

TRAN TORS.—Red Spot L.F. (up to
8Y) kes), 7/-. Biue Spot (up to 1.6 Mc/s), 10/-,
White Sp’)t R.F. (up to 2.5 Mc/s), 14/-
Cullins' T.C.S. Trausmitters (store Smled/
1.5-14 Mojs, £8.10.0 ; Recelvers, ditto, |
£4.10.0 (£10 pair).

GUARANTEED T.V. TUBES'

X EQUIPM

i2in. (\IWZ}l 74 331, etc.) .
i4in. (MW33-24, CRM141. etcl)
17in. (MW48-64, 4:15, etc.)
17in. (CRM171 omly) 8.
7All gnaranteed 6 months) (Garr. & ins. 12/6)

4 SPEED AUTO STAAR GALAXY
Modernise your radiogram or build a suver
record player. Famous Ultra-Modern
Autochangers (as shown but less base) with
latest Power Point or ACOS GP65 Light-
weight turnover Sapphire Pickups. Beautj-
ful Cream and Chrome finish. 10 Records
vaken of any size or speed. For all mains
voltages (post 4/-).

£3-19-62 (i)

Above Autochanger mounted
on  streamlined high-finish £5- ' 5-0
Case. asshown, to make com-

plete add-on Player, which will play any 10
Records through your Radio or Amplifier for

MBI
(N () “TE PLAYLR in
covered two- wné qualltv |3 GnS.

portable Case, with above
Autochanger. excellent 3-valve Amplifier.
7-inch  Sazcaker. boaatiful  reproduction
+worth over £20).
GUARANTEED
BOXE

RADID VALVE
OUR RVICE

8-

7.8

5 -

( V6.
56n\' 8-
[ 26

6 9-

5 18

78 #1108 P('Fs0 12 8

7§ ECUY  @-PeRN 1L - i

- p2a7y 8 8 ECFAY 12 - PEN2G 5 - |
Y g . HCPa 13-'PLEL 138
gEECHA 88 Lx: 8-,

“\m w013 8 PLAT 11 - |

a-lpysy g6

66! I |

2- H 7Pyl sa‘
. ' 9.

3 §8 !
il
6" 78 26‘\
2 g 78, o6
s_‘:\'nml') 39 76
§ _ISHTCAM) 5e‘ 66
96'! 94 986
1 7 -0l 986 8-
58 L 16‘ 66
GO FoEBa 18BN 4ol 116 |
,

S.A.E. FOR FREE LIST OF
500 SUPER SNIPS

Al jtems lees 50, and p.)sl free for a Jdoven
“r IIU)
PPastuge ]l -in £171 7 in EICSpdnkeh Trans. ‘

199 l‘ELE\\I/I’:vIO\J slﬁln* JBARCAINS
TEGHNIGAL TRADING Co.

350/352, FRATTON ROAD,
PORTSMOUTH

VOV VYVVVYVVYWVYS

l()\

| TAN

FOR SALE

AMERICAN MAGAZINES. Year's
subsceription ¢ Audio ™ 35/-. - High
Fidelity ©* 56/-, Spec. copies 4/ & 5/- |
e1. Cal. free.  WILLEN LTD. (Dept.
400, 9. Drapers Gdns.. London. E.C.2

IN 22
Sunrav L.mps. Ultra-viotet lnfnzed
combined; usutomatic exposure;  con-
trolled enission; all mains. I.Med
£7 10--, our price, 83/,
illusirated brochure. Dept.
SCIENTIFIC PRODUCTS, Cleveleys.
Lines.

EVERYTHING FOR THE AMATEUR
Write for our new List catering
for home engineers, Hi-Fi Fans, Tape
Recording Fans, ete.. ete.  Prohably
the most comprehensive in the trade.

Frice ;.. H.S., 155, Swan Arcade.
Biadferd. 1.

RADIO SHOP (next to Empire
Cinema)., Normanton, Yorks,—Special
ofler: Ce-uxial Cable, 5d, yd.: 100yd.
Coils, £1/18/-; * Labgear ' Frinted
Circuit-Diplexers, 11/- each. Please

add postage on Co-axial Cable. other

goods post free, ** Rerentone,” brand
new, guaranteed, 4-speed Auto-
(,h:mger handy gram. list price
gns., cur price 20 ans.;
“Cy‘ch " Band III Tuners, our
price £7: ** Brayvhead '’ Turret
Tuners, our price, £6/15/-, Adaptors
7.6 © Collaro ™’ 4-speed Auto-
Changers. brund now, £8/15/-. No
lists-—mail order only. Please
address mail ordess to: 3%, Beckbridze
Estate. Normanton, Yorkshire.
VALVE CARTONS, plain white. irom
12 10 100,600 '~ Off the sheli.”” Minia-
wres, 10/-; G.T.s.” 12/-; " G's.
14,- per 100, plus 2/- postage. May

we qucte you for any type ot printed
carton. uil kinds of printing. catu-
logues, lists, etc.? Quotes and
samiples with pleasurc Joo& AL
BOXMAKERS LTD.. . Gooudwin
St.. Bradford. 1.

TAYLOR MODEL, 67A Signal Gene-
D. P.

rator: little used; £18/10/-.

ROTH. 154, Lewisham Road. S.E.13.
MAINS FROM 12V, BATTERY.--
Brand new American Dynamotor
Unit in beautiful black craeckle case;
weighs ahbout 38lb.. but neat and
compact’ thousands of uses. no con-

versien required. In xeconds makes
marvellcus. powerful 200/250 A.C.7
D.C. electric motor. electric  fan.
dynamotor tgives 250 volts at about
100 watts from 12-volt car batteryi:
runs  mains radios, bulbs. etc:
makes 1deal rotury transtormer. bat-
terv charger. etc.; countinuous duty.
quiet  running. doesn't overheut;
worth £25; our price. 80/-, with n-
structions; carriage paid. Satisfae-
tion wzuaranteed. Send remittance
with order, Dept. A7 EN-
TIFIC PRODUCTS. Manor Works.
Cleveleys., Blackpool.

CABINETS
for
EQUIPMENT,
SPEAKERS,

PYE BLACK
BOX &

RECORDS.

Write for Catalogue

HOURS.—Super-tonie |

t

A. L. STAMFORD (Dept. U29), !

20, College Parade, Salusbury Road,
fondon. N.W.§

www.americanradiohistorv.com

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

WANTED

VALVES WANTED,
EXE6. PL8), PCF80.
ture Types. U253,

ECLEOQ.
and all
10C1.

10C2,

325

EY51,
Minia-
10F1.

ete.. 524G, 6K8G, 6V6G. Brand new

Prommpt  cash by

only
R 1353, Swan Arcace,

tord. 1.

WANTED,
Teceivers,

‘Fransmitter
TR.1520. 1934,
1947, Receivers BC.312 and tv
P.S.U. type 381: Dynamotors
and DM.28. GILFILLAN, 7.
St.. Worthing. (Tel.: 8719,

T.53.

URGENTLY REQUIRED, new

Television. or Industrial Valves.

cld and cbsolete types. Carsh
offeved fe. any quantity.
ol phone: MIT 6202,

Road, Mitcham. Surrey.

1935.

return.
Brad-

Trans-
1936.
e 160.
DM.21
High

Radio.
.50
prices

Write, call
201. Streatham

All types for prompt cash.
new. . State quantity.

103, North Street, Leeds,

WANTED VALVES

Must be

WILLIAM CARVIS LTD.

7.

SERVICE SHEETS

SERVICE SHEETS for sale und hire.
J.

Rudic'T.V. SAE.
FALMER, 32.

SERVICE MANUALS!SHEETS.
Radio for
Mixed
1]

hire, sale
Manuuls and Sheets,
s.q.e. enquxneq w. J.

.24 hville Gdns..

w2!

ENGINEER has complete rang
Radio TV Service Sheets, 3/-
state Mgdel No. reguired; c.w.
BRENNER, 23, Meadw.y
Burnel. BHerts.

enquirizs.
l\easden Lane, N.W.10.

Tel

and wanted.

Londen,

new
r‘ aci
o. L.

Close,

SITUATIONS VACANT

THERE IS . national
Mercaniile Racio Officers.
make Communications
You czan be assured of a
appointment after qualifying
Schoo! of Marine Radio and
tAS ) Hamble, Southa
For dua.ls, npply
quoting A.12.

shortage of
Why not
vour career”
sen- 701“"

at The
Racdar
mpton

Commuandant,

EXPEDITION TO ANTARCTICA. -

Scivnufic Assistant
required by the Falkland
Dependencies Survey tor the
tion  and maintenance of
eiectronic Ionespheric

(Ionospheric
lsiands

opera-
special

recording

apparatus at an Antarctic Base for

2 vears.
ing te
£546 3 r. with
cluding fuod,
sleres.
on  full
ably singie,
must be

atl

Free passages. Liberu
salary. Candidates.

and aged 21-28
of good eduecation.
phivsical st‘mdard and
m  the senvicing of radio or
cquipment. Genuine interest

@t an Anlarctic Base essential.
to the CROWN AGENTS. 4.
Stat
letters, full qualifica-
and quote,

bank. Londen,
name in block
tions and experience.
M3B 44628 PU.
weentinued overlenf)

S.W.1.

Commencing salary, accord-
;0 in scale, £400, rising to
3 found,
clothing and cuanteen

in-

1 leave
prefer-
years.

of high
expericnced

radar
in life
Write

e ape.

Mil-
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PUBLIC APPOINTMENTS

MINISTRY OF TRANSPORT AND
CIVIL AVIATION. — Traince Com-
munications Officers.  Min. uge 18,
Morse, 20 w.p.m.; type or teleprint,
30 g.p.mn.; elementary knowledge of
radio. Pay whilst training £7/5°4
p.w. at age 18 and £10°0 s +meny
and £9/15/11
over; free meals and accommodition.
After training salary £665 Lo £815:

slightly lower for women und dt
certain stations. Abpply: M.T. .
(FSBL/Comm.'. Berkeley Saqi
House, London, W.1l.

EDUCATIONAL

11 -+

EXAMINATION
Write for FREE 24-page GUIDE wnd
Test, stating age o ¢child. to: THE
REGISTRAR ( ept. M8i. Mercer's:

Correspondence College, 69, Wimpalc

St., London, W.1.

LEARN IT AS YOU DO )i wo pro-
vide practical eqummeut combincd
with instructiom in Radio. Television.

Electricity., Mechanics, Chemistry
Photography, etc. write for 1ull
details to:  EM.I. INSTITUTES.

Dept. PW47, London, W.4.

(Electricul. elc.y

CITY AND GUILDS
Over

on ‘“no pass—no fee '’ terms.
95¢% successes. For full
modern courses in all branches of
Electrical Technology send 1ur our
144-page handbook free and post
free. B.ILLE.T. _{Dept 2424, 20,
Wright's Lane, London, W.g.

T/V and RADIO.—A . M.Brit.I.LR.E..
City and Guilds. R.T.E.B. Cerl., etc..
on ' no pass-—no fee ' terms. Over
95% successes, Details of exams.
and home training courses in ail
branches of radio and T V. write
for 144-page handbook free. B.L.E.T.
1Dept. 242G 29, Wright's Lane.
London. W.8.

twomen?  at 23 ov

" Mercantile Radio Officers.

details of .

Enthusiast or for those aiming wt the
AM.Brit.ILR.E, City apd Guiids.
R.T.E.B.., and other Professional
Examinations. Train with thie college
operated by Britain's lurgest Elec-
tronics organisation. Moderate fees.
Write to: EM.I, INSTITUTES, Dept.
Pw28. London, W.4,

. FREE ! Brochure giving detuils uf
( Home Study Training in Rudio, Tele-
i vision., and all branches of Elec-
itmuics Courses for the Hobby

shortuge ol

Why not
your career?
u seda-going

THERE 1S a national
make Communications
You can be assured of
appointment after quulifyving ut The
Schoo! of Marine Radio and Radar
1A.8.1.0. Hamble. Southimpton.
For details, apply Comunuandant,
quoling A.12.

PSS S

WIRELESS. Sre the world us @
Radio Officer in the Merchant T\L\vs'
short training period: low
scholarships, etc available, a
ing and Day students. Stamp 1ul
prospectus. WIRELESS C(OLLEGE,
I Colwyn Bay.

i

MISCELLANEOUS

| THE TAPE RECORDER SPECIAL-
: ISTS  offer wonderful bargains in
Tape. Famous British make. Tin..
1.2001t.. 22/6; 5%in.. 850ft..
850ft. (L.P.y». 19/6; 5in.. &
each plus p. & p. 1/6.
only 500 reels available.
. corders tought for cash:
stocked: no interest

Re-

‘Tape
all makes
terms:  irec

i offers; specialised repair  service

" E. C. KINGSLEY & CO. tG.y. 132,

{ Totienhain  Court Road, London,

t W.1. (EUSton 6500.}

L HCBBIES

! STAMPS -—Wonder[ul oﬂer Great

| Britain Q.EII, 2/6 5/,- and 10 -
values, (ntirel,\‘ free to genuine

| approval applicants enclosing  3d.
postaze. WHITE, Stamp  Dealer.

Dept. 49, Eastleigh. Hampshire.

OSMABET LIMITED

14, HILLSIDE ROAD, TOTTENHAM.
LONDON, N.15,

TRANSISTOR P.P. amplifier, Mullard 6 v.
250 Mw. circuit. complete kit (less =peaker
battery). 90/-, circuit, etc.. 18.
TRANSISTOR WAVEMASTER portahle.
the very last word, can be buflt for £15, |
circuit. etc..

1/8.
TR \\'slsI()Rsélbested guaranteed. Audio. |

10/-, R.F. 8 M
lR-\\slsTOlt mldget electrolytics,
32, 50 m! 1at 3/8 each,
'I'RA\SISI'OR TR \\\I-()R\ll
Mullard_circuit. 16/-
PR lu-A\lP. Band I1I ITV high gain.
ple t 50/-
MULL \Rl) 3-3 amplifier te spec., built.
tested, £€7.15.0. _
KECORD PLAYLR amplifier, 200 250 v.
A.C. two Stage built, tested. 50,-
Rlﬁ(‘()l{l)l\(- TAPE, 1,200 ft., Scoteh Bov,
Puretone on metal reel, 12/8.
NS TR \\SI'()R“L ol Mldi{et 200, 250
C. outpu 10 6.
HEATER Tl{ \\SP()R“P l{\ 4\'0 250 .
A.C.6.3v.1.5a, 7/8, ditto3a. 10 8.
}IULL,\RD 5/10 output trans. 1o =pcc.

K, s
CITARGER, 200/250 v. A.C., 6-12 v. 2 ump.,

47/8.
COILS. TRF m'l, with circuit, 7 6 pair.
HEADPHONES., HR 4,000 ohms, new,

oxed, 16/6. )
INOLATION CRT low capacity trans-
formers. 1-1,25 (25°, boost), 2v., 1v.. 6.3 v. a
1,8 €a., ditto trans, Mainé primary, 200 250
A.C., ,4v.,6.3v., 10v.,13v.at 10 6 each.
boxed, 65 mA, 5/6; 85 mA,
Postage all orders. Trade

G, 8,

s, for

«om-

(‘H()hf,s. New
7:6; 150 mA, 13/
‘-an‘d-!ﬂaﬂﬂrder.

| ROTARY CONVERTERS. D.C./A.C.
200W. 24V, IT amps input ; 50-110-230V
A.C. 50 ¢/s» S.P. output through trans-
, former. Brand new. suitable for T.V.
| and tape recorders where mains are not
available, £8/1o/-, complete with trans-
former ; carr. 10/- extra.

[ “S* METERS. 2" square flush panel
, mounting, sunable for AR88 or other
’recciverq New stock, 39/6, post 1/6.

MORSE PRACTICE SETS. Air
: Ministry  Service type Morse key,
| beautifully balanced and fitted with back
i and frent contacts, heavy insulated knob,
| twin coil buzzer (adjustable note), all
, wired on base, with space for battery,

10/-, post 2/6. Morse Key only, 4'6,

| post 1/-. Practice Buzzer in bakelite case,
{36, post 6d., Twin Coil Buzzer, 56,
post od.

! AUTO TRANSFORMERS. 200W ., s0V.
input, 110;230V. output, §5/=, post 2,6.

1115V, input, 230V. s500W. output, £5,
carr. §/-. 115/230V. 10 KVA, f£25,
carr. 2§/-. .

5 ELECTRADIX RADIOS

| Dept. P., 214 QUEENSTOWN ROAD,
. BATTERSEA, S.W.8. MACaulay 2159

BARGAIN OFFERS

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

!
i

i

|
i
!
!

H
i

June, 1958

COLELINS LY. STATION 1.5 Mes. to 12
‘Mcs, 4-Channel with Power Supply Units for
12 volt D.C., 24 volt D.C., 115 volt A.C.

| and 230 volt A.C. supply.

" WIRELENS SET 1¢—with all ancillary
equipment including Rotarv Plus Vibra-
pack Power Unit, R.F. Amplifier, etc.

WIRELESS SET 31—Manrack Walkic-

; Tallkie 40-18 Mes.

WIRELESS SET 58—Canadian Walkie-

Talkie 6-9 Mos.

" WIRELESS SET E‘S—Wnlkie«Talkic 4-

Channel 40/42 Mcs.

R.C,\, TRANSMITITFRS €RV52082-—
60-80 Mc,s Power Supply 115 volts A.C.

R.C.A. RECEIVERS (#V46068-A—(0-C0
Mc's. Power Supply 115 volt A.C.

MARCONI RECEIVERS K28 'C1R10C-—€0
Kcs. to 20 Me, s (Gap 420-500 Kcs) 230 volt A.C.
HALLICRAFTERS RECEIVFRS S-27
and SX386.

Morse Keys 2 - cach. Magslip ITuntcers,
3 tnch, 4/6 cach.

We Love a large variety of the following:
Please ask for lists. Switches, toggle snd
wafer. Fuses, various types and values.
Jack Plugs and Sockets. Caracitors, fixed
and variable. Ball-races. Potentiometcrs.
Transformers, Rectifiers. Vibrator. synch
and non-synch. Uniselectors. Relays.
Carbon brushes for generators and dyna-
motors,

H.P. cr Credit Facilities on all goocs.

R. GILFILLAN & CO., LTD.
7, High Street, Worthing,
Sussex.

Tel. : Worthing 8719 or 30181,

FOR THE BEST VALUE
in TAPE RECORDERS

...we recommend the

’@Q \\\ \
\"///// e

55ens.
cr 55/- deposit and 8 mcnthly pay-

ments of 137/6. Delivery after first
pcyment.

NO INTEREST TERMS ! !
4 watts output—3 hours playing
time—3 speeds. Completely auto-
matic operation. All other makes
of Tape Recorders in stock.

Write for details to :—

The E & G RADIO CENTRE Ltd.

33 Tottenham Court Rd., London, W.I.

Telephone : MUSeum 6667

www.americanradiohistorv.com
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2% a%ves

LASKYS FIN.LY .TRANSISTORISED PORTABLE

(i
g LE S

FOR HOME CONSTRUCTION
Entirely New ! Note these Ster features

Y Printed Circuit 6}in. x 2iin. ¢ 200 milliwatts p.p.
output. yr Uses 7 Transistois and | germanium diode.
¥ Ferrite rod aerizl. % Fully tunable. ¥ Uses one 6 v.
and one |} v. bactery.Very low consumption. ¥ Choice of
7 x 4in. elliptical or 3!in. P.M. Speaker. % Choica of
cabinet. CAN BE BUILT FOR

Circuit Diagram and building instruc- £9'19-6
tions. 16 post free. Cerr. 36

¥ fine 4-valve, med. and long
4 SPES(;L'QIR)?ER AUTO- wave :uperhet pertakle in an 7 gns-
- CHANGERS hour or so. Performance
equals ready-built cets costing or as mains

Incarporating auto and manual control.
Complete with Studio crystal p.u. and
sapphire styius.
R.C. 456. ‘tisc £13.17.0.

Lasky's Price £7.19.6.

pounds more !

Post on either of above. 3/6. i 3
—————c—c—— o= o=eo tions supplied.
COLLARO 4-SPEED SINGLE

BUILD THIS BATTERY PORTABLE

The printed circuit supplied
rakes construction easy and FOR ONLY

accurate and you can build this

FOR ONLY €7/7)-,
carr.. you can build this Port-
zble using all brand new com-
ponents and valves, only bat-

Latest R.C. 457 (Continental), £8.19.6. teries extra. Printed circuit, FOR ONLY £§:9/-, plus 3/6 carr.. you can build
circuit diagram and full instruc-

plus 3/6 9 Gns.

Circuit Diagram and building Specially designed build-t-vourseli Power Unic for

battery for ontly

this as a irains znd battery Portable using our

200-250 v. A.C.

PLAYERS instructions | /€ post free.
** Junior,”” Moror and separate crystal
p.ua 92/6 Post Free. 5

Motor only, 59/6, post 2/6.

Pick-up only. 29/6, post 2/6.

4564, 4-spd. Single Player Unit with
Studio crystal p.u. £6.19.6. Carr. 5'-.

LASKY'S (HARROW ROAID) L'TD.
42, TOTTENHAM COURT ROAD, w.i.
370, HARROW ROAD, PADDINGTON, W.9.
Open all day SATURDAY. Half-dey Thursdey.
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.

Telephone :  MUSsum 2605.
LAD 4075 and CUN 1979.

FOUR-SIDED BLANK CHASSIS

Made in our own workys from Commetcial Quahey half-hard
Aluminium ol 16 =W, . thichmness (upprox. 1 167) these chassis
will carry components of considerable weight and normally
reguire no corner strengthenine.
THOUSANDS OF S1Z T CHOOS FROM!
DAY as vour order is

We can now supply on the
G half-inch and in depths
1” 138 23" and 37, that you require
ATXNO F\l’l‘l{\ ('Il At Maximum !(*n"t.h IR o
To arrive at the cost of any chassis, you need only add twice
the depth to the lenath and the width, multiply the two and
refer to the table below.

Lg.inr. Frice Post  Sq.1ns. Price Post  Sq. ins. Price Post
18 3- 13 176 8- 16 336 13- 19
58 4- ® 208 9- m w8 14~ w©
80 5 - © 240 10 - o 400 15 - -

112 [ " 22 11 - o 32 16/- «
144 S 20412 164 1%.-

“Full particulars on request.
PANELN~~Cuttoany size up to 3ft. A 3ft. 4L 4 6 per-guare foot.
Poslage »hould be added at the rate of 1 oz, tor cath 9 £q. ins.

H. L. SMITH & CO. LTD. (Metalwork Dept.)
287-289, EDGWARE ROAD, LONDON, W.2, PAD 5891

—| TELEVISION TUBES

HIGH QUALITY REBUILT
FULLY GUARANTEED SIX MONTHS

CRM 121 CRM 171
:“‘/‘4/ 36-24 £8.10 CRM 122 CRM 172
it 1y PE10.00 CRM 1D LY MW ares 0£T2 10
CRM 142 MW 3i-16 MW 42-65
Crm sz~ £12.10 mw 3174 4115
RECLAIMED 127—£6; |4"—£5: 17°—£7.10

PRICES INCLUDE CARRIAGE AND INSURANCE

PRIME ELECTRICS (Dept. W/3)
36 QUEENSDALE ROAD, LONDON, W.I1I
tNear Shepherds Bush, Central Line) Telephone : PARK 1131

CALLERS : 10.30 o 3.0 (Except Wednesdays)

STEREO KITS
FROM JASON

NEW DESIGNS FOR YOU TO BUILD

Be ready for sterco tound with a Jasen <u:re<>phon:c Pre-amp.
Two designs are offered. Model ).4-4 (8 valves) is for the inore
experienced constructor. It has sufficient gain to play off a tape
head. This is the mcdei as designed by Mr. H. Lewis York. and
described in Hi-Fi News. Model 1.2.2 (4 valves) is a somewhat
simpier versicn of the criginal design, and fess complicated
to build. Both can te used for single-channel working,

MODEL }).4-4. Complete with drilled chassis,
instructions. rnuts, bolts. w re, etc.. but without

8 valves . £16.10.0
MODEL 12 2. As .,bcvc Lut without 4 valves
£12.18.0

§.2-2 can also be supplied tuilt, £18.18.0.
JASON ).2-10 STEREO AMPLIFIER £37.10.0

FROM LEADING STOCKISTS, or in cases of difficulty :
THE JASON MOTOR & ELECTRONIC CoO.

3-4(P) Gt. Chapel Street, Oxford Street, London, W.1|
(Between Ozford Cire: & Lot snlam Ct. tid. Sins. Und.) Phone ; Ger. 02734

wwWw americanradiohistorv com
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Coils for
Coliaro Tape

Offeially recommentied
Transcriptor pre-amg.

June, 1958

STOP! |
T.V. Patterning
SIMPLE

STATION
SEPARATOR

—A positive answer

'g/. Coils

= Amazingefr::iencv LK‘! s:f;:ﬁi:ch:,ﬁuf Bias oscitlator '@ / €3 {?g'n:_i.:;'?m'::mi]_ﬂftﬁ REMEDY |O/-
SCRATCH FILTER| DUAL RANGE OSMOR B.B.C. 1 VALVER Also

B.B.C. (T.V.)

COILS Mini-Magic F.M.

coiL 10/6 |_ . Tuner Kic  Jomoens 2T O] “Fitter Choke
Whistle Filter 10/- s-'H'ET), 7/6.. | £1.10-0 | unlno, 7/6
“RIRILN D E, |I.T.A Converter|Dial The World | Experimental
MV%O!S!)A;T_A;;/!) m,ﬁb:!' A lidn.mm.u- zugpllg / on a | Valve DeveI:pment
== |65/~ it £4 |assempLy oud el 6/- Dept.
Special Coils for] OSMOR Satellite Switch-tuned F.M. [F.M. COILS

A GNERS A complesaly Sabia Sk hea un for sde g o For Osmor €'t
|N|ANUFACTURERS Circuit x«éw\:fi;?:; Z;az;z.":r.ﬁgﬂi;que“. Many Designs

/Send 1'- (stamp<) for fully descriptive literature
o AND OSMOR DESIGNS—5-Valve S'Het, Miniature

N\
P~
dirz>. Battery and Battery/Main, Receiver, Mains
T.R.F. S'Het and T.R.F, Freders, Band 3 Converters, F,M. Tuners,
Wiring Diagrams, Chassis Templat:s,Coil and Coilpack information
=nd price lists and information on circuits in ** Wireless World.”
3
v

L jé ; Q”
O5MOR

CRYSTAL |
CALIBRATOR

Jast ihe ioh fur the ham
o short wave enthusiast.
Check puints everv 10, 100.
and 1.00Y ke - Contains
1,000 ke, ~ erystal, 8 valves
in mualti-vibrator cireuait,
wrumu plus or minus
Brand new. Size
x 8in. ¥ 7in. Com-

** Practical Wireless.

** Radio Conztructor.” Full Circuits
inciudad,

Sze a'so classilizd Advts. on pagza 324.

(Dept.P.w.23) 418 BRIGHTON ROAD
SOUTH CROYDON, SURREY

CROydon 5148/9

DI Y™

Foes ! Locan DO TT \()UR\I LF with the aid of om
'Rf\l)llb ll{b\ll' CONSTRU JR'S HANDROOK
v er 102,000 cnihusiasts ulu-nl: have carlier issues of
ihi= frnous publication which gives full parts li-t-,
glrcuits, ¢fe,, ot many rvu‘nn J rorder, oscitio-
T RN h a=ler unit - conaan ni-tt amplitiers.
pmnz ok ervstak sot, ete, (incl. 2 Coronets)
1t is also paelked with data, construction, soldering and
«ts, formulae, colour code, elc. Qur latest
5-4.B.C, " VULL S14ED p . Construction sheets
ﬂable FREE with orders =0 _that even the heginne:
first tim: ' This claim is confirmed

S
tWorth much more ! End
IS THERE A BOOK 80 VALUABLE 70

are a
rets professlanol results
Ly many hundreds of genuine testimonials recelved.

12 in
NPL(‘ 1 transit case with

4 - to-dav for your copy.
NOWHERE

including
valves.
Carr.

“all accessort
phones and spare
£3.19.6. Dplus

ITHITN
P’hone :

THE NOVIGE GONSTRUCTOR AND EXPERT!
RODING LABORATORIES
Hurn Airport,

o

Christchurch, Hants

Birmingham, 4. !
Cent. 5136. |

‘N RRADIIO
inl your nan

83. Show
and addeess,

FIEL Y
Please

lr;((’ gudlo Amateurs llamllnml\. ARR.L.
5

TRANSISTORS 35511

SPECIALTTY
ALL PRICES ARE POST P'A1D

2ed Spot, 7.6. Red Yellow. 21 - White

Spot. 13:6. Green Yellow, 10-  Al<c.

Muliard & Mazda Type=s.

Crystal Diodes, 1 3.

The New © Mini-Seven ©° Civeui. 1 8.

~ Transeven = Portable Ciroalt. LS.

1Kit now ONLY £10.12.6'. .

3-Transistor Radio Ciicuic, 1id.

FLECTROLYTICS —GU \R_\\ll (L)

59 .43

. L 4 cach
86 mid. 450 v. 100 mA. 1, ~ 1. 283
8-16 mfd. 450 v. 100 mA. 1t » 1.823.
50 mid. 50 v., 16 25 mid. 25+, 13
Resistors: All vatues 0, ¢ watt. 8
THERMS : C.W.0. or C.O.D. roner

FGLL COMPONENT  LisT, @6,

OAKFIELD RADIO
44 OAKFIELD ROAD, 3TOCKPORT

'AC/DCMULTIMETER 45/-

March Oifer repeated. 50 only ]eft
$uild this tine \lul(lmrlﬂ n ltange\ NI NN
60,157, 600 v. D.C. ; 15,60, )0\'.—\( G
60, 63 mA D.C. Ohms to M "1.800 ohms per |
volt. Kit comprises : 500 microamy meter
scaled 0-15 and 0-600. Three range 1 hunt.
G:.E.C. meter rectifier.  Twe (1 wire
wound. five 1*, High Stab. Carhon. Two 10%,
Heslstors, WWw pot. Two switches, Cirenit
and inscructions. Definltely no adjustment =
to make. all shunts, etc., ready mude, Tust
wm up. 45 -. postfrec.

Cosalford) Bridge Type lustvument
er-m . 1mAov5)) A tvpe, 8 6 Dost 6d.
AWalt Meter Moving Coil 21 mvter, 0-3 watts
tinear a~ale, 3 ohms impedance, 1ov audio
p:xw measurements at secoudary of O P
15 -, post 16

vast for 1 mA 10) ohe Mete Range-
0 1'» 100, 1,000 mA. 1% accuracy. 86, post 6d.
Lists avalluble,  S.AE. awith enguiries pleose,

'PLANET INSTRUMENT CO.
25, DOMINION AVE., LEEDS 7.

www americanradiohistorv. com

' Radio

32 6 postage 1¢

lnundr Vahve and ll‘L. Tube Mannal
No. 7. 8 -, postage 9d.

Uigh Fidelity Loudsptuber Bnelosiares
hy Babani. § -, postage 6d.

wWaorld Radio Handbowk 1858 by Lund
Johansen. 13 6. postage d.

Eleaentary Telecommunications Prac-

tice by J. R, C. Smith. 12 8, vostape 1 -,

| Pommndation of Wi eless by Scroggie, New

LEdition. 15 -, postage 1 -

Upheep and RRenaivs hy
New Iiditton. 15'-, postage ad,
We al<y have a full range of Slide Rules
and Drawing Instrument Sets. Send for list,

Witts,

-UNIVERSAL BOOK CO.

§2 Little Newport Street, London,
2

rdjoining Lisle Streer)
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Train for a wonderful future i
Every day the demand for the expert in eléctronics 'grows. Radio. television, radar and the whole
[ field of computers and automation are rapidly expanding and the trained specialis: assures for him-
self a well-paid career in this quickly developing profession. Here is your opportunity to enter for:—
- B
l 3 YEAR COURSE TELECOMMUNICATIONS — Entrance standard G.C.E. Ordinary level
or equivalent. This course trains students to become Assistant Development Engineers. It covers
the City and Guilds™ Full Technological Certificate in Telecommunications Enzinecring. 1t aiso
includes theoretical and practical instruction on Computers (Digital and Analogue). Process
Control and Automation. Next course commences September 9th, 1958,
I YEAR COWURSE Full-time 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 Szptember 9th, 1958 ; others in
January and May, 1959,
i
The E_M.I. College ol Licctronices, Depi. 32, 10 Pembridge Squure, London, W.2. Telephone: Bayswater 313t 2
The College is gart of E.M.1. Group. .. Britain's foren.cs! e'ectronic engineers . .. Pioneers of the werld's first fubl ¢ Television Service.
THE E.M.l. COLLEGE
‘ OF ELECTRONICS
A6T
. TN I p(.-;x,-.,k.-,kv—s‘k
; The “TYANA?” él WIRING l Build your own
i Standard Soldering Iron b S POCKET RADIO
& — . - iil ACCESSORIE A_L PARTS NECESSARY TO BUILD
e ey X | - : et noseible | YOURSELF A CCMPLETE 5-TRANSIS-
‘ ) i ' : Ri't‘ulﬂn‘ of “P:)st Service. Lowes t, Dt*‘\l)]n. TOR POCKET RADIO (Size less than
¥ @ Adjustable Bi-. prices consistent with high quality. Money 59" x 3% x 1}") CAN BE SUPPLIED
¥ @ Weight approx. 4 oz. s uarant e || FOR AS'LITTLE AS £9.18.2, (MEDIUM
{ @ Heating Time 3 min, | PVYCCaule Flat Fwin Twin swith K. 8 Core WAVE) or £10.68. (LONG AND
& @ 40 WI'L( econcmy Con ) | 1.044 €2.9.2 £3 1.9 £310.5 MI_':DIUH WAVES). Send now for fr;ee
A ;g:;;;:n;:ydn. Viltern (e AR £3. 5. 7 £3.17.11 £4.18. 5 EHCE' list andfor 3/- for imstruction
! |6l/-9£~ anees ! :.ﬂ:ifi 4. 9. 6 £‘§ 2'1.1. D, O C?':%peotr.xen:s avai able inciude -
¥ Replacement Elements and Zits X, 02 SHEh B G &Y & || e 9 i, Loudspeaker 27°6.
o ' always availab'e. . J TRS CABLE ‘ Jacksen O.Q. Twn Gang with ae
T v DIPLOMA " o X . | intersection screen POV o
| DIPLOMA » HEADPHONES | 1 e £2.10. 0 £3. 110 £3.10. 5 ' Occillator and L.F. Coils... ... &
X% Lightweight X P £3. 3.11  £3.16. 4 £4.19. 4 | Oucput transformers matchi ng
_ Higgh Ret%st- S 2033 £4. 3.5 £5.1.7 £6.5 8 | single OC72 to 3 ohms ... ... 10/-,
! ancz  (4.000 ! I T.029 £3.10. 5 £6.16.11 £7. 18 10 1| Battery packs to give 9 volts
i = ohms). Com- ¥ | Drices pey 100 vds. All sizes suncked. p- ', from 1} volt sim-pen-light celis 5 -
‘ | |:‘ plete  with ' plied in 25. &0, 75 or 100 ¥d. Iengths. 7.02¢ (Also_available to give 3, 6
| cord 176 ! and above cut to length—-no cutting charge, ! l or 12 vols)
% - . ¥ , Carriage pac.ld on all or?”ﬁ;?““ éz d} ull I i Resistors ... from 4d.
! ' Ideal for CRYSTAL SETS and alsa for ' ! t‘?;nmg;lc?,g e sojiesjarailabic end 1ol Ly Capacitors .. .. .. drom 6d.
% use with TAPE RECORDERS. % F HUNT & CO i Special Oﬁer-—rrans.st;)r Radio Bat-
& - teries (1.5 v.1Size 1" x | 3/16". 3d. each.
| lsrz'gftr}::’?nYSTL:g:Ig'?ON | \ y : | MeilBOsdersBOnvy
* %  LONDON, N.I. ¥ STEPCOTE HILL, EXETER; S.E.C. Ltd.
i Telephone : Canonbury 495-4663 ' | Fhone : Exeter 56881 . 9-11 Manmouth St., London, W.C.2.
’ Mo omm X mm R R B e W | A T A
-~ ASTRAL RADIO PRODUCTS | _1-Finger Pianist
Morse Code operating . . . "0 05 s 32-page illustrated g

... as a PROFESS’ON (b:&?.(v)}:;g{.ge?xmmg t}llr{;gﬁreléftgllfnoo'ﬁ 1,((’,' Eulld your cwn electronic kevboard
45 vear- of rahing Mor-e Goie is proof | VRE COILS. 72 pr. post’ Gd,” "HUAT, and play everytaing! Send for free
i The sillioney of tne Candier <y <fen. } :}p;\CL'Cd ‘l;’l«_ Coit with  REACTION, leafiet. Gui-ar, czllo, flute and trumpet

Send d. stamp for Pawmen! Planz CALC, Doubte

und full aetails of all Courses

pmer Al Dey Portab.
1 (R Ak i rlnnh-l. grlc 46, uo}:t .Sd
- Yiniatare. 17x 11 °x 2} incans. Extra .

CANDLER SASTE M (O, Dep . , high " Q. Special offer, 9- pr.. post 6d. .
52b, Ahingdon Roud, Londen., W.8 ! COIL PACKS, 1LMS, 86-. post 1. c & s’ 10 D"ke St ! Darhngton’
Cotaler Sy b Co., Deaver, Coloradn, .S, ' CFdStal Sef Coils, L. & MW.. 2 6, post Ju. | Co. Durham Soo e g
- 82 Centurion Road, Brlghton

are all easy. Wr:te now..,

1]
www americanradiohistorv com
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SOUTHERN RADIO’S
SPECIAL BARGAINS

TRANSMITTER-RECEIVER

TYPE 38 MK 1l

WALKIE-TALKIE

& Case
-, Tro-
vithves

Complete in Metal Cairyi
9in. x 6¢in. x 4in.  Weight
quency 7.3 to 9 1l
£1.2.6. Post paid.

a

e~ I'e

These Tr-Rs are in NEW CONDITION. bu!
owing to demand they are nof testrd nu m[
and carry ne guarantee, bu' lowld ore
SERVICEABLE. |
VIYAC NS for I'ypo
receivers. ALl, BRAND XNEW :
phones, 156 ; Throat Mlcxuphbne-.
Junction Boxes 2 6 ; Acrials. No t, 2
No. 2, 5'-; Webbing, 4-; Haversarks. b
\/a1ve<—A R.P.12, A.
of FIVE VALVEb 19 - _ the set.
ory I~R Ne. 2
38, as above.
evternal attachments, 42 6.
OFFER No. 3¢
Transmitter-Receiver * 88 M.
Brand New with complete set i v\lnnal 1
attachments and complele sct ol \pdl(\

of

cnmplr[(' with set
£O~1 putd,

THE WAVEMASTER

TRANSISTOR PORTABLE

AN OLYMPIC WINNER

Pick of the World's Stations at
your finger-tips.

Long and Medium Wavebands.
Comprehensive assembly data
and Components Lists, 1'6.
Complete Receivers Available.
OLYMPIC RADIO
COMPONENTS, LTD.
224, Hornsey Road, Holloway, MN.7.

Hforrest

Transistor Transformers for|;
Quality Equipment

H. W.FORREST (3ransiormers) Lid.

349, Has'ucks Green Foad, Shirley,
Solibull, Warwicks. Tel.: SHIrlcy 2483.

including  Webbing., Huaver-act~  and
Valves. 57 6. post paid. 1 |
SIVERS,  Type - 187 Mark
ts (Receiver and Sender). Sin ALFRED PADGETT
Valves, Micro-ammeter, etc., in Meial Case, 40, MEADOW LANE, LEEDS, It
}{Egjs%ed& ‘fébg””[ guarantee Lot COM: ] Tel. : CLPECKNEATON 90
ATTACHMENTS  tor 16" Tran-- | M CRANSFORMER - 230 \olt Prim,
receivers. ALL BRAND NEW, Hewdphones. 50. 30 MLA. G ovolts a,g 2 amp, 6.5
156 ; Hand N‘nuophon( 13 Aeriais,  Volts at 1.5 amp. 6,6. Dot 26
5-: Setof6 .30 -. ' 20 Hy. wt 100 M.AL 4 - 30 Hy.
8w, [(mu\e; m( ol o B3 3 Hy. at ©00 MAL 16

1R.109 KR}
eight valves. bpeakcx and 6-4

Tntested, no guarantee but CUVI! Ll‘,.
£2.18.6.

N, 100 A~ ted  useful
re end, 12 6.
100 Assorred  Macu o

15 -

IN)\"S\I( HT COMPUTERS
NEW Hundreds of Cotp ni
\(L|u~l able

eu Tdeal for Experimentel
LUFBRA HOLE CUTTERS
gin. to 3in. For Metal Plastic. et0,, 7 -
QUARTYZ, CRYSTALS Types 107,241
and F.T.243.  2-Pin._iin. Spading,
quencies hetween 5,675 ke's and 8 650
(F.'T.243). 20 Mc/sand 38.8 Mc » [
Harmonic), 4'- each. ALl, BHAN!
TWELVE ASSORTED CRYSTALS. 45-
Holders for both types 1 - each. Cnstomer~
ordering 12 crystals can be supplied with

241.54th
) NEW,

lists of Yrequencies zuvailable tov thei
choice. «
MORSE TAPPERS, Stundord. 3 6 Extia

Heavy on Base, 5 6.
TRANSPARID MAP CAsilis, Plasti

T
Hm X 104in. Idedl fo1 Map=, anl‘. ", el

\‘ \l! IDENTIFIERS, Type 1.A-N Cosers

hoth Henlispheres, 5 €.

CONTACTOR  TIMI

impulses per sec. in ¢

Post or carr. eetra. Full
3d

SOUTHERN RADIO SUPPLY, LTD.

11, LITTLE NEWPOR'T STREET.
LONDON, W.C.2, GERrard G633

SWITE -, )
11 6.

! Redie 2ok el

, MAGI
Panel Blad\

LEYE.—Y63 with Holder, Base and

. Y63 only, 2 6. Poat 13

F «—Single  liole  Panel
Mnmum" 91I. Post 8d. 8 - per dor. Post
TOGUGLE SWITCH.~AIl Melul.  Sinsle |

Single Pole Double Throw, 1 8.

. PANES.—With two Metal Con-
den s B MF. 12volt, 6d, IPovt 6d 5 - doz.
ozt free.

R CONDE

SIS —-New and Boved.
at 359 volis, 1'6.

Post 135, Doz, 14 -

i
R MIE 3645.—The
3 omplete witht 7 valves
504 and 6X5. But otherwise
inmv)‘(‘rc‘ 12 8. less valves, § 8. Carriage

R.DLILL SKET in good condition. not nesw,

0 lew Valves and Power ack, 8 6. Carviage

5 -
TLURBE UNIT B¢
2ood 3B1P°1 Tube,
and Mains Transtormer.
complete.  Condition of case
Carriage 78,
VALVID BARGAINS FRRDM
I‘ QU IPME Yank 807, 5§-. ¥
Base and u’mlun" Ring, 29. o

Complete  with
alves, Swite ' Motor
But otherwise
fair, £1.1.0.

i WY
LA

N

1I°X
with
6 6.

UV RES, 1'-

Post €d. Per Valve,

R

.

4
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Portable Record Player
CABINETS

Wich wnewt wotor boands wmd high po
{inish.

Sinule Player Size, tuitnirie Livst totaiite 1woier
cluding transeription motom.  lureenatl
i [3din, © 16in. Height above moter
1 32in. Below 24in. Colaurs red or tdee.
48 8, plm 2,6 carriage.

Single Player Size, with rpare fur aumipliter and
spealker. suitable mogt non-auto motor vndte.
Intemad dim l‘|1~l14)rn (i v (4din. Height above
metor boapl  Biin. Relow 20 Blee only.
55 - plus b e ®

Auto-change type, with space Jor aangdifer
speaker. 1o howsr Monareh, ollaro o,

e ftevine

)

thellengrr o1 Conmueet, Maar Galaxy » ¢ tarrad
Titted

and harudles.
N . Motor
wee mofor Loz td
B vearris
g LR avd GX4
valves compiere witl \ulnn.c and tone controls,
motnted on batfle buard compleie with Tin, & tin.
speaker, aud attractive grill eloth. Cotplete witly
w4 lends and requairing only 1 oserews for jnstal-
lation in our £3.5.0 Cabiner, Priee £4.19.8,
plux 59 cartiage.
Larger type Auto-chenge fype Cabinef. -uilihis-
for Plewsey. early Collato, tiaresnd s~ o Uv
Cimngers, Will teke Joina x Sin. speaker, Joteins?
dimensions 17in. v 15in. © 74in. Motor Boand
150,y 12)ine Height giaone motor Loand Shine
Below 2li. Choiee of ol or The- £3.19.8, plus
54 earriacge.
Hend rlanp for cotaplede bargaino 17t

RONALD WILSON & CO.
«DEPT. P.W.1, 12 BRIDUE STREET, WORC.

120 €Chany
Trtcrnal di
borrd 1 Hn. v 12tin.
Sin. Beluw v]in. £315.0, plm
Printed Cire

| ORDER Service.

RADIO AND TELEVISION
COMPONENTS

We operate a prompt and efficient MAIL-
3d. stamp (only) for
Catalogue,

JAMES H. MARTIN & CO.

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

B.B.C.-1,T.V.-F.W, LERIALS
Band [1B.B.C,» Telescopiv
Loft. 1986., Eiternal
S Dipole. 26%3.
Band 3 (I.T.V.)» 3 clement
loft array. 24 -. & elenent
T gsaled 32'8. External wall mount-
¥ ing 3 element, 33:9. 5
| | element, 41 3. Combined
(B.B.C.-L TV doft 1 3
| clement. 41 3. 1
L) element, 48 9. Txternal
wall mounting,
| eclement, 563. 1.5 ele-
E;l'ﬁz- ment, 63 9. Room aerial,
. 12.9. Band 2 (F.M.) loft
“H" 28- 3clement. 52 8. 4 clement,
56 3. P.P. 20, Co-axial 8d. vd. Co-axial
plugs, 1.3, :Smte chanrel when ordering.
C.W.0. or C.0.D. S.A.LE. for price tist.
K.V.A. ELECTRONICS (Dept. 11)
189. Kent Howse Road, l;(\(lwnlmm,
Kent, SYD. 2488

SHOR T-WAVE

H-A- " EQUIPMENT

Noted for over 18 vears for
S.M. Recelvers and Kits ol Quality.

Tmproved designs with Denco cols
One-Valve Kit, Model (' irice, 25
Two =1 a0 -

RUBIIE (‘umploto with all componsnt
LCCUSROT I full  ins ruction

Befor mdcxmg call and inspect a
demonstration  receiver. ot scnd
stamped,  addressed s-m'elopc for

deseriptive catalorue

_ “H.A.C.” SHORT-WAVE PRODUCTS

Pept. TH. 11, Ol Bond street,

London, W.1,
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VALVE S—-Bllﬂﬂlm

BAS0 2 - $P6l 1D5. 8/6,

F o 6B
23 =

EB31 76,1711 $eirvs Ysus
Y 5-4D1  4- fUSIUX)
4 -16AK6 7 6! 86
VRB5 3 6BAL> 6-GUT  bi-
VR65A 366B§  6-[TBf 8-
91 4-6BE6 -iD3 76
57 4-6BH6 5-18D2 4.6
VT2 366BW6 €69D2  5-
VIN 366CSM  6-9D6 5.
51 4-6D2  6-112BA6 76
2665  6-112BE6 6 -
77 5-6J6  6-,12K7 8-
XPi15136/6K7G  46/15D2 6 -
RSG5 GRTM 5 6118 76|
0- 4-6SAT 8-'20D1 12»-
Sp4l 4 - 4152 8'6 6SN7GT 2074 5-

Pustage 6d. per valve, nrders over €1
free. tAlso all compunents) TV

Perfect Condttion (callees on MW22 16,
MW 22 JH, £4.0.0 «ach. Al=o all Transisior
Components,

TELEKIT SUPPLY

104 High Street. Beckenham,
Phone : BEC 1720

Fidelia Hanp BULT

fidelia Range
includes :

Kent.

our new 8
valve at £25 to

onr 12 valve
at £44.
V.H.F. Tuner cﬁ'

Units, £12 to 4
£20. i
High Fidelicy ampli- ﬁ:,{-
fiers. £18 to £30 .@*‘
Full details willingly

on request. {6d. for postage is appreciated.}

ELECTRO ACOUSTIC DEVELOPMENTS
2, Amhurst Road, Telscombe Cliffs, Sussex

PRACTICAL WIRELESS
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Constructors! Build the

“PIXIE-PAK”

Pocket-sized Loudspeaker Set

‘This receiver 18 designed tor cheapness.
case of construction. and guaranteed
reception. Using tranpsistors and the
minimum ot ea~llv ublainable compa-
nents, ft 18 powered by <mall torch
cells. and contained 1n a pocket--ized
plastIc tase.

Covermg long and medium wavebands
1t provides loudspesker reception in
most distric ts withaut an aerial or
earith. In poor receptlon areas a4 short
indoor aerial is ~ufh('1e-nL

sSend stamped. addressed envelope tor
free tllustrated iolder. component lay-
out, full description. and price Jist,
This offer apphies onlv to Great Britain
and Norihern [reland.

CENTRAL RADIO

SALES
/ CENTRAL CHAMBERS,
SMALL ST. BRISTOL,

SPARKS’ DATA SHEETS
THE “SEAFARER”

Battery Two-valver ofiering New Interests
and Thrills on ‘Trawler, Shib-to-Shove.
Aeronautical and 80 160 m. Amarenr Baiuls
Plus normal Med. and Long-waves, A uyeat
little Set. Data =heet, ete. el 33,
All Components and (hu\ws d\/alldbl(‘

L. ORMOND SPARKS (P), VALLEY
ROAD, CORFE/ CASTLE, DORSET

RES, CAP. BRIDGE , 3°/-,

Checks all resistors  and

types of
condensers.

Easy to Build Up Easy to Use
READY CALIBRATED

Stamp for details of this and other kits.
RADIO MAIL (Dept. PA)
Raleigh Mews, Raleigh Street, Nottingham

TRANSISTOR SUPPLIES

R.F., 13 6 and
30 -

OC'IZ
Brimar.-7 6.
Diode m]l
g
intevstage, 88
Push-Pull oucnuL 8 6.
for transistor circu ubF, 2 -
VERRTTE I((}I) A

3 #F.16. v

fong, medium wave and coupling coii 1or
MORE 0 CcIReuIr, 1 LOU -
SPEAKER. wensitive P.M. 5in.. 188

4)ulpu[, L nsformer tox same, 5-. IEA¥-
PHONES, 4,000 ohm=~3,

8
YRALERN,
Bargain Li

MU LLARD
«—Balanced
Trim-
1.9 : Var Cundenser. &I
8i Pdk?r\ with output Dians,
ub- '\«hnldture T'ransistor Tyar:;-
.1 -y

17:6. RAN
CIRCUIT, 20 -

mnserts 1 as mlmalure speakers), 5 - .
mers 1060, 250

Two H)gh Renistance Rarpieces.
Flex to assemble own H.R. Phones. 9-.'
Stocks. Morse Kevs, 2 6.

C W 0. postage extira. Excess !
Send 8d. stamps for transistor
«ircuits and list.

MORCO EXPERIMENTAL SUPPLIES 1

tPraps. : Moores (Shefficld). Ltd.)

8 & 10, GRANVILLE ST, SHEFFIELD. 2

Tel. @ 27461,

€ :
relunded. ,

COVENTRY RADIO

Component Specialists
since 1925

We have now trebled
the size of our premises
in order to supply a
larger range of Com-
ponents, Amplifiers and
Hi-Fi Equipment.

Send your enquiries to :
189-191 Dunstable Road,
Luton, Beds.

New Telephone No. :
LUTON 7388-9

FM and HI-F1 Components

DENCO Ff.M. TUNER circuits s, 6d°
I RADIO CONST'TR. £.M. 2s, 0d*
MULLARD AMPLIFIERS o 3s. 6d-
G.E.C. 912 PLUS AMPLIFIER .,  4s, 0d-
G .E.C. F.M PLUS TUNER 2s. &d:
Sepamte price lists ovailable on request to
J T FILNI ER 82, DARTFORD RD.,

DARTFORD, KENT.
. Dartford 4057.

www americanradiohistorv com

Al materinl offered below xusramteed and
perfect.

Movey refunded if duslhsﬂad

‘. Rwl.. 11 6.
o
. FL,

6 enbining,
ved twdin iy Vit gwside call . New!

88 each. P& P

U.S.A. R,ELAYS st natuse, 4 pote clange
e, 5 G each, I & PG,
. PRECISION ROTARY STOD

MUIRHEAD
SWITCHES.. 2 Tisuks, el hank 24 position, beay v
Aty rotdiers, 12 8 each. P& P 6.

BIGHEST QUALITY DIAMOND REPLACEMENRT
STYLI with & mwonths saaraniee.  Pease specify
type of vour reeand plaver, $3.0.0 ench. relnd g
TP, Fay aud posta

SLIDER RESISTANCE HEAVY DUTY. 79 ohuns,

u-NN with gear drive 2.0 ap. Priee 22 8.

¥

PHOTO MULTIPLIER, Fuipe 9314, 10r Alln caniol -
e, BN sennuiag, e lokeaphe, e 5~ rach.
oA
‘TELEPHONE HANDSETS, wound peower, noir will
work by dimple vonteeninn withont batteres, 22 6

each, P& P E,
TELEPHONEHANDSE.'I‘S [ S LTI

with switeh, - L1268 rach.
ARMOUR
apraliiy oy
Poa s,
BEADPHONES.
LR, P . B

ol P,
i

Dl b te, dengih 5,700

CROPHONES. Ftuaaf,
Fhivoat. carbgn, 1.8 4.0 5 8
swieh, 760 Fue s eal ovve sk, 316,
an atwne b oo oeach,

AUTO. TRANSFORMER Sep Gt step b,
[AUR PR ZHE v Fally sl L wart
tape, 222 - Wt vpe,
£33 b,

cach, W & bR
200 250 v. A.C. MOTORS.
firecs G000 ¢,
[N

ives,
v libe st SO0 1 o, 22 6 ene

New | hop,

MORSE PRACTICE SET. Mooden buve, lappar,
abbistalde Vargzer, b tiery hipe abel  teeminols,
86 rach, P AL

MORSE KEYS. ‘dlu'm"v Servive galt., 28 maech,

o P

NEON LIGHT v,
Poox Pl

NEON PANEL MOUNTING INDICATQR LIGHTS,
with yioe lewds, chrone Tegel, 200 2000 v Ked,
vlear aurl green, 38 vach, 1A Pkl
ULTRA VIOLET BULB, 0% b, 12 v,
58 vach. P. & P i,

RADIAL STUD SWITCH, 1 segs. win w). Complein
with handie and boring, 5 - each, P& P2
CONTACTOR TIME SWITCH, wo npilas ber
recotul. In sotmd-p rons bos. ]1 [ JERVL TR LR W L
MUIRHEAD V aled V- ISIT vin
NN phete
with gl
paking. 88 P
INFRA-RED TELESCOPE,

At MBS Clear, 19 each,

owatt.,

\[4[!"# wath 3w tion
tuibe sl ot opdeal
te wilhy Pl careying

vaso. 178 L.
HXGH-SPEED RELAY Hietens,
ohwm each, 106 e h, Poa I
* WHEATSTONE BRIDGE UNIT. <t switehes,

S - ol Salvenoteter cenfie s, B8O,
um\)m: cawe T o TL N din. 400-

2 Loldias, 1,00

HINIATURE 24 v. D ¢ REVERSIBLE RECORDER
MOTORS, tHbel sovernor anl righo angle  wvenr
Arive. Biue L v 1hin 12 6 LI O LA I
EVERSHED AND VIGNOLES C:r g osh
Meter, putiern 7 8, " compinte t le, TORTTO-
T book, etes (w0 ranges Hoanl 0 ohins, 84 17/6

P& POy AL
“ $COTCH BOY™ | 20 11,
cepoed, 26 - I'
SIEMENS CONTAGT COOLED RECTIFIERS. H. W
125 4. M mALL 43, Vo AL T i

plaic 1ape on plastic

<5 mA.. 8 6. S a0 B
4w 178, P bl

' TOGGLE SWITCHES vn ol = 1% 18: . hanke-
cover, 2680 PP T 39, Pl

COLLARO '1)xal Vli.-nmhnn.«. 376. 1. & P -

SERVICE TRADING CO.

! Personal callers :

9 LITTLE NEWPORT STREET,
| LONDON, W.C.2.
- Al mail orders :

| Dept. P., 47 HIGH STREET,
KINGSTON-ON-THAMES.,
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EXCLUSIVE OFFER OF THE R.107

THE ARMY’S FINEST COMMUNICATIONS
RECEIVER

Just purchased Ffrom the Ministry of Supply. this
magnificent 9 valve 3 Wave-band receiver gives World
Wide Reception over a coverage of 1.2- 17.0 Mcs
(18-25 metres). waking in several important Amateur
Bands. Shipping Band. and pan of the Medium Wine
Band. including the B.B.C. Light Programme. sensi-
tivity is | micro-volt on CW. and 2-6 micro-volis on

RT The controls include a Bdndmdth Switch (©* Wide ”
** Narrow ™). choice of A.V.C. and B.F.O.. Audio
Fll(er R.F. Guin. Aerial Trimmer. Has huilt-in

Output Stage with Internal Speaker. which can be
awitched out to use Headphones. Uses normal inter-
national Octal Valves. Incorporates A.C. Mains
Pawer Unit for 100-250 volts, and Vibrator Pack for
12 volts D.C. In Grey Metal Case size 247 x 137\ 177,
These sets are used. but in very good condition.
thoroughly cheched and acrial tested before despatch.

COMPLETE, READY TO SWITCHON

£8-19-6

Car e 200 Wngland and Wales, test ol LR esuin

S 0 for Tustryled Foged,

COLILINS TUNTTR \\\\Ill TERS, Special ofter of Lhese famous
American Transmitlers. Frequency Kange 1.3-120 Mcs in 3
bands. Employs 7 valves, 2 of 1625 in 1>.A. Stage, 1625 buffer and
25 modulator stage. 3 of 12A6 in Osciflator stage. Radio Tele-
vhone or Radio Teleg rabh. Provision tur VRO or Crystal Control
Crystal positions.” Has Plate and Aerial Current meters. |
BRAND NEW CONDUTION. ONLY £12.10.0 carriage. ete., 1572

COMMUNMCATIONS  RECEIVER n. 1155 —The tamous
Bomber Cummmand Set Covers 18.57.5 Mc s, 7.5-3.0 ¥ Mc/s, 1,500-600
Kt ‘s, 500-200 K¢ 's, 200-75 Kc/s. Late Model = B ' fitted with Super
Slow Motion Tuning. SHghtly used, but in First-class Condition,
aerial tested belore despatch. ld-page booklet supplied gwiug
circuins aid note:. etc. (n available separately 1. ONL
£7 19 8 (carriage 10 6).

AL MAINS POWER PACK & OUTPUY STAGE.—1n black
metal case. Enables receiver to be operated immediately oy just
plugging in. WITH butlt-in speaker. £55 -. T WSS speaker, £4 10--
{carriage 5 -

6y, VIBRATOR 1* ACKS. Output appros. 130 ¢, at 30 mA. lully
Altered and smoothed. Complete. ONLY 12 6.

K1155 SUPER SLOW-MOTION TUNING AS
used _on all late model 1155s. Fasily fitted to
ONLY 1286

Ry TRANSFORMERS. 5.5 KV. Allen‘: Jwith 2v. la. 786.
7 kV. (Rect.) with 2 v. 1 a.. 89 6. 2.5 kV (Rect.) with 20 V.
11w, 202 v. 2 a. «Jor VCRWT tube, etc., 42 6 (postage 2 - per
trans,

POCKET VOLPMETERS.—Read 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW AND UNUSED. ONLY 18 8.

{ RYNFALS, British Standmds z—piu 500 Ke s, 15 -
200 ko5 and 465 ke s, 10'- eac

ROLA 6tin, P.M. SPEAKER, Mounreu in grey cx‘ackled metal
cabinet 9in. x 9in. x Hin.. with volume-control. Ideal for use
with receiver, o1 u- extension. BRAND NEW. ONLY 27 6.
1Post. 2.6)

MAINS 1SOLNVTING TRANFORMIER,
Vortexion Fully shrouded. Will provide true 1 :
nominal 230 v. Primary. Rated at 100 watts,
ONLY 22 8. (Post 26,

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray's Inn Road, London, W.C.i.

(Phone TERminus 7937)

Puese include curridve costs o ALL itens.

1BL.Y. As
5€Un. ev.

Miniature

Manufactured by
1 ratio from
BRAND NEW.

(Open undtl 1 pan. Suiurduys, We ure 2 mins. from Higl loworn
(Chancery Tane Swition) and 5 wnins. bu bus from Eing's Cross)

The VIKING tape recorder

Uses the MOTEK K9 deck.
counter. Hatfield oscillator. Switch for Amplifier.
2 inputs. Vol. control scale. Unique method of
super-imposing recording. Accessibility for service.
C.C.LR, linked equalisation. Detachable lid.

3-speeds, '’ Pause,’

Send now for [eaflet to :—

HATFIELD RADIO

78, STROUD GREEN ROAD, LONDON, N.4
Tape specialists since 1952.

REPANCO HIGH GAIN COILS

Dual Range Crvstal Set Coil. Type DRXI ... 26
Dual Range Coil with Reuction. Tyvpe DRR2 oy
Matched Pair Dual Range T.R.¥. Coils. 'l\pc DRM3

pair . 8-
Pair Dual Range Sum-rhm (mk Tvpe SIN ;nnr 8-
Miniature lron Dust Cored Coils. Type " R 71—

Runge Aerial H.F. One.

800-2.000m. RAI RHFI RO!
190- 550m. RA2 RHF2 RO2 h 33
70- 230m. RA3 RHF3 RO  fach 2¥

- 15- 50m. RA4 RHF4 RO4

Ferrite Rod Aerial. Dual Range Type FRI ... .. 2%
Miniature LE. Transformers. Type MSE (465 Kc s). pair  12/6
Standard I.F. Transformers. Type TCG (465 Kc <), pair 136

EASY-TO-BUILD TRANSISTOR RECEIVERS

Repanco ** Three Dee. "—A new dual nnge radio with band
pass tuning using a crystal diode and 3 transistors, Easy
wiring plans and instructions. 1'- post free.

* Transeven.”-—Latest poriable superhec 7 transistor

Repanco *
Fasy wiring

receiver with preset tuning for 4 stations,
plans and instructions. 1 9 (post free).

Repanco ** Mini-7.”* The .\m.mng new Packet Fransistor
Radio. Sllconly Skin. x 3din. x 111 ¢in. A seven lransisior
Superhet circuit tully lmublc over medium wave. Uses
3 White Spot and 4 Red Spot transistors. Attractively
housed in a plastic case. Comprehensive plans and
component price list 1/9 (post free)

RADIO EXPERIMENTAL PRODUCTS LTD.
33 MUCH PARK ST., COVENTRY
Tel. 62572,

www americanradiohistorv com



www.americanradiohistory.com

lune, 1958

PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint
CRYSTAL SETS
2/- each
1937 Crystal Receiver PW71*
The * Junior™ Crystal
Set . Pwogs
2/6 each
Dual - Wave * Crystal
Diode

Pw9s*

STRAIGHT SETS

Battery Operated
One-valve : 2/6 cach

The * Pvramid” One-

valver (HF Pen) PW93*
The Modern One-

valver Pwoe*
Two-valve : 2/6 e.nh
The Signet Two (D &

LF)y .. PW76*
36 cach
Modern Two-valver (two

band receiver) PWog*
I'hree-valve @ 2/6 each
Summit Three (HF Pcn.

D, Pen) PW37*
The " Rapide ™ Slrzught

3 (D, 2 LF (RC &

Trans)) . PWR2*

F. I. Camm's “ Sprite*
Three (I1F, Pen, D,
Tety ... PWRT7*

3/6 each

The All-dry Three PW97*
Four-valve : 2,6 cach
Fury Four Super (QG
SG, D, Pen) PW34C*
Mains ()porated
Two-valve : 26 cach
Selectone  A.C. Radio-
gram Two (D, Pow) ... PWI19*
Three-valve : 4/- cach
A.C. Band-Pass 3 .. PW99*
Four-valve : 276 each
A.C. Fury Four (S8G, SG,
D, Pen) . PW20*
A.C. Ilull«Mark (HI—
Pen, 1D, Push Puli) PWdJs*
SUPERHETS
Battery Sets : 2/6 each
F. 1. Camm’s 2-valve
Superhet PWS52*
\1ams ()peratcd 2 d4/- ecach
*“Coronet " A.C4 PWi00*

AC/DC ™ Coronet *" Four PW101*

Nao. of
Blueprine

SHORT-WAVE SETS

Battery Operated
Onc-valve : 2/6 each
Simiple S. w. One-valver

Two-valve : 2/6 each
Midget Shor[ -wave Two
(D, Pen) . .

Three-valve : 2/6 each

JExperimenter’s Short-
wave Three (S(n, D,
Pow) ... e

The Prefect 3 (D 2 LF
(RC and Trans))

The  Band-spread S.W,
Three (HF, Pen, D
(Pen), Pen)

PWS8*

PW3I8A*

PW30A*

PW63*
PW6S*

MISCELLANEOUS

26 cach

S.W. Converter- Ad‘lptu
(1 valve) . .

The P.w. 3-specd Auto-
2ram (2 sheets), 8/-*

The P.W. Monophonic
I'lectronic Organ (2 sheets), 8 -

PWJRBA®

TELEVISION
The * Argus " (6in. C.R. Tube), 3 -
The ** Simplex ** 36*

‘The P.T. Band Il Converter 16*

A the rollowing blue, mmlc as well us
the PRACTICAL ELESS number
helow WM, are pre-ivar [Iﬁ‘mnt hept
e u/ulum Jor those amatenrs who wish
to utilise old components wkich theu
may have in twelr sparves bor. The
majority of the compaonents for these
recelrers  are no longer  slocked by
retaiders,

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
§T.RAIGHT SETS

Battery Operated
One-valve : 2/6

B.B.C. Special  One-
valver AW38T*
Mains Opcrated
Two-valve : 26 each
Consoclectric Two (D,
Pen), ALC. AWI03

1

SPECIAL NOTE

THE‘:L blueprints are drown ful

size. The ssues  containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructivnal details are wvi, -
able, free with the bluepr nt.

The index letters which precede the
Blueprint Numbher indicate the period-
teal in which the description appears.
Thus P.W. refers to PRACTICAL
WIRELESS., A.W. to Amateur Woeles-.
W.M. 1o W s¢ Magucine.

Send (preterably) a postal order t«
cover the cost of the Biuepring
istamps over Gd. unacceptable) (¢
PRACTICAL WIRELESS, Blueprins
Dept., George Newnes, Ltd., Tower
House, Southampton Street, Strand,
W.C.2.

No. of
Bluepring

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 cach

S.W. One-vylver for
American

AW4209+

2/6 cach

Ultra-short Battery Two
(SG, det Peny . WM402

‘Fwo-valve :

Four-valve : 3'6 each
A.W. Short Wave World-
beater (HF,PPen, D, RC,

Truns) AWJ36*

Standard Four-valver
Short-waver  (SG, D,
LI, 1) . WNMN383#

Mains Operated

Four-valve : 3/6

Standard Four-valve A.C.
Short-waver (SG, D,
RC, Trans) . WM3g*

MISCELLANEOUS

Fnthusiast’s Power Am-
plitier (10 Watls) (3/6) WM387*

S-watt A.C.

[Listener’s

Amplifier (3/6) . WM392#
De Luxe Concert AC.
Electrogram (2,6) . WM403*

QRUERY ¢COUPON

. —
' i
| This coupon is available until June 6th, l
I 1958, and must accompany all Queries l
| sent in accord with the potice on
our " Open to Discussion '’ page. ‘
I PRACTICAL WIRELESS, JUNE 1958 l
]

Published on the 7th of each month hy GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand. London. W.C.2 2, and

,rinted in England by W. SPEAIGHT & SONS,
GOTCH (Arziay, LTD. South Africa and Rhodes
Inland 195, Abroad 17s. 6d. (Canada 16x, ),

Kxmoor Strect. London. W.10, Sote
D CENTHRAL'NEWS AGENCY. 1T

www.americanradiohistorv.com

Agents for Austialin and New 7
Subscription rate mncluding postage {or one year
Hegistered at the Goeneral Post Othee 1or the Canadian Muguzine Post.

any: GORDON&
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1 ¥ > \ b7 Al ‘“* EAVESDROPPER '* THREE

b"l/ TN'A-S’..’LLI&"Jl TRANSISTOR POCKET RADIO

SHORT-WAVE RECEIVER 10-60 MC/S (5-30 | (No Aerial or Earth required)
Metres) RECEPTION SET TYPE 208 Variable tuning on medium waves. Total
. |cost as specified. including Transistors.
Transformers, Coils, Condensers and
Battery, etc., with circuit and plastic case.
All items sold separately. Full practical §
layout diagrams. 70/- post free.
With balanced armature earpiece, 73/6.
| With Min. Hearing Aid, 86/-.

e
TR
.

’ , ' “HOMELIGHT"” TWO TRANSISTOR
: o , % PERSONAL PORTABLE

Complete with 6 valves, 2-6K8G, 2-EF39, 6Q7G and
6V6G. Internal mains power pack and 6 v. vibrator
pack. Built-in 6lin. speaker. B.F.O. and R.F. stage.
I.F. freq. 2 Mc/s. Provision for phones and muting
and 600 ohms. Combined input 100/250 v. A.C. and

Variable tuning. We can supply all com-
ponents, including two Transistors, Diode,
Resistors, Condensers and Miniature Hear-
ing Aid and plastic case, size 4} x 2% x | {in.,

6 v. D.C. All sets in new condition and air tested, and 3 v. battery for 50/- Practical
€6.19.6. Carr. I5/6, layout.

BE PREPARED TO LISTEN TO THE SATELLITES. b All items so!d separatelt/.
[3 ”
“ TRANSISTOR—8

Push-Puli Portable Superhet. CAN BE BUILT FOR £11.10.

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

TEN STAR FEATURES  SEEINED
% 8 Speciatly selected Transistors. PORTABLE/CAR
% 250 Milliwatts Output Push Pull. RADIO

% Medium and Long Waves. i
Y Internal Ferrite l%od Aerial. o se(;'k;';‘c(he PO
% Elliptical Speaker. :
% Drilled Chassis 8% x 2lin.

% Point-to-Point Wiring and Practical Layout.
*

*

*

Economical. Powered by 71 v. battery. We can supply all
Highly sensitive. these items including
Attractive lightweight contemporary case. Cabinet for £11.10.0. i
P.P. 2/6, Al parts k\

N . sold separately.
Car Radio Conversion Components. Circuit diagram and —al .
8/- extra. shopping list free. e

— * SR

NINIS POCIET TRANSISTOR PORTADLE| | ~ TRANSISTORS

ey ? ULTRA SENSITIVE! JUNCTION TYPE P-N-P. (British Manufacture.)
M Red-Spot, 800 kc/s Audio Frequency .. 76
i ECONOMICAL'! White Spot, 2.5 Mc/s R.F. and I.LF. Amp. ... .. 15)—
4 HIGHLY SELECTIVE! Red-Yeltow, 1.5 to 8 Mc/s R.F. and LF. Amp. ... 2t/—
MAY BE BUILT FOR| | MINI-TWO TRANSISTOR MINIATURE
] £9.19. y POCKET RADIO .

The smallest Transistor set
1 ) offered on the market. Vari-
This  Superhet is able tuning. Drilled chassis, g
plastic case 3 x 2 x fin.,
Miniature Hearing Aid. 2
ance to most com- Transistors and all components
mercial  Transistor including 1%  volt battery.
circuits and full practical layout
diagrams. All components sold
separately. Total cost 47/6 complete.

superior in perform-

GRS S D)

sets and costs less

PO NP NP NE NN

Siize] SE¥ p2i x 2% than half the price

% Seven selected Transistors. — e
% Push-Pull Output l TRIPLETT A.C./D.C. POCKET TEST-METER, TYPE 666H
¥ Internal Ferrite aerial. All components as | | A.C./D.C LS r|zo758;/515|o°?go°hm p. volt

_ _ : .C./D.C. /1000/5000 voics.
* Dr:llc.d chassis. specified can be sup | Milliamps 0-10/100/500 /m,"a. e £5 10 0
% Practical layout plied at an inclusive OHMS 0-300/250.000 ohms. b =
phg D iy RVEge price of £9.19.6. 373" MINIATURE 9.712
% Long Wave 106 extra. PP, 26 Mc/s I.F. STRIP. The ideal F.M. Conversion
¥ Attractive plastic case. - . U';'t- BCEOF??IEEBEF;VZRP\ 5

/ . . valves : 3- L% an
Send §/6 for Instruction Booklet and Prices. l EB9I. FTs ote ‘Wit

circuit and conversion data.

§2/6 (less valves)
42/6 (with valves)

Postage 2/6 on either type.

HENRY’S (RADIO) LTD.
5, HARROW ROAD, EDGWARE ROAD, |

PADDINGTON, LONDON, W.2. -
HUNDREDS OF BARGAINS AVAILABLE IN TRAN-

Opposite Edgware Road Station PADdington 1008/9 SISTOR COMPONENTS, VALVES, ETC. SEND ¢6d.
OPEN MONDAY to SAT. 9-6. THURS. | o'clock ¢for 28-PAGE CATALOGUE

: =<
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