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THE

TRANSISTOR RE

We consider our construction parcels to be the finest value on th
If on receipt you feel not competent to build the set, you may retur
when the sum paid will be refunded, less postage.

VERS

me constructor market,
s received within 7 days,

FINEST RANGE
CEI

LASKY’S FIRST AGAIN!

NOW OFFER TO THE HOME CONSTRUCTOR, FULL SHORT WAVE COVERAGE

Can be built for

£10 19. 6P.andP.

portable receiver.

THE SKYROVER AND THE

GENERAL SPECIFICATIONM. 7 transistor plus 2 diode superhet, 6 waveband
Operating from four 1.5
and SKYROVER DE LUXE cover the full medium waveband, and short waveband
31-94 M, and also 4 separate switched band-spread ranges, 13M, 16M,
25M, with Band Spread Tuning for accurate Station Selection.
tuning heart is completely factory assembled, wired and tested. The remaining
assembly can be completed in under three hours from our easy to follow, stage by
stage instructions.
SPECIFICATION: Superhet, 470 kc/s.
4-U2 batteries. 5”
Spread Tuning.
‘WAVEBAND COVERAGE,
19 and 25 metre Bands.

ilabl

All Camp, A Sep-

5/~ extra
THE SKYROVER. Controls: Waveband
Selector, Volume Control with on/off
Switch, Tuning Control. In plastic cabiner,
size: 10”7 x 64” x 34", with metal trim and
carrying handle,

arately. Data far each receiver,
2{6 extra, Refunded f you pur-
chase the parcel. Four bat-
teries, 2/Bd. extra. Four Leak-
proof batteries, 3/4d. extra.

Ceramic Magnet P.M
500mW Output.

180-576M, 31-94M, and Band Spread on 13, 16

“SKYROVER”

DE LUXE

torch batteries. The SKYROVER

19M and
The coil pack and

AII Mullard Transistors and diode. Uses
. Speaker. Easy to read Dial Scale. Band
Telescopic Aerial and Ferrite Rod Aerial.

Can be built for

£12.196

P. and P, 5/- extra

THE SKYROVER DE LU XE. Tone Control Circuit
is incorporated, with separate Tone Control in ad-
dition to Yolume Control, Tuning Control and Wave-
band Selector. In a wood cabinet, size 114" x 65" x 3”7
covered with a washable material, with plastic trim
and carrying handle, Also car aerial sockert fitted.

M THE SPRITE
INCLUSIVE PRICE OF 79/6

P, and P, 3/6 extra

* Six-Transistor Super-
het Miniature Per-
sonal Pocket Radio

Long and medium
wavebands

Ferrite Rod Aerial
I.F. Frequency 470
keis

* % %

* 3" speaker

% Printed circuit 2§” x 2"

* Slow Motion Drive

% In Plastic Case. Size 4” x 24" x ",

] In order to ensure perfect results. the SPRITE
is supplied to you wit F. . stages.

Driver and Qutput stages ready built with all

components mounted on the printed circuit.

The SPRITE pre-assembled, plus cabinet,

speaker and all components for final construc-

tion, at the inclysive price of 79/6. Postage and

packa;e 3/6 extra. Data and instructions

separately 2/6. Refunded if parcel is purchased.

|| Real calf leather case, wristrap, personal ear-

phone and case for earphone and battery, 12/6

the lot extra. Make no mistake this 15 a
SUPERHET receiver of genuine commercial
quality. It is not a regenerative circuit,

TRANSFILTERS by BRUSH CRYSTAL CO.

TO-01B 465 kefs + 2 kefs
TO-0ID 470 kc/s & 2 keos
TO-02B 465 kefs 3 | ke/s

TO-02D 470 kefs & | kefs

P. & P. 6d.

TRANSISTORS
All Brand New and Guaranteed

GET.S1 2/6; GET.S5 2/6; GET 56 2/6 GET.873A

3 3/6; OC. 7/6; OC45 6/6;
; OC73 16/—;
OC76 8/—; OCBID 6/6 OC28 19/6;

OC75 8/—;
SPECIAL PRICES

OC8I (matched) 6/6 pair 13/~,
FOR QUANTITIES,

ELECTRIC MOTORS

Brand new tape recorder
motors. Single phase,
fully shrouded. 200-
250V AC. ¥ x &7
spindle with detachable
utley, fitted switch.
guitable for tape decks,
record players and many

FiEi 14T

. % All components on

The COROVER ‘6’

* A 6-transistor plus 2-diode superhet

% L.F. 470 kc/s

* Covers the full medium and long wave-
bands

% Sockets
sonal
tape recorder and
car radio aerial,
Uses MULLARD
Transistors. Diode
and large internal
ferrite rod aerial.

* Uses four 1.5V pen
torch batteries R

for per-

earpiece or

a single printed
circuit. Simple
stage by stage

instructions
* Cabinet size 6}”

ing handle
% All coils and I.F.s ready wound
ALLCOMPONENTS AVAlLABLE SEPARATELY
Data and instructions separately 2/6. Refunded
if you pur:hase the parcel.

P.and P. 4/- extra

CAN
£5-7- Batteries 1/4.

x 4”7 x 14”. With carry=

6/6 hl ’

LASKY’S GAR RADIO
Can now be built £9.19.6

absolutely complete for

Small size. Will fit any ¢ar

12 volt operation

New Hybrid circuit

Transistor output

New type Brimar valves

No Vibrator, 12 volt H.T. & L.T,

T.C.C, Printed Circuit and Condensers
Tuned R.F. stage

Medium and long waves

Permeability tuning

7" % 4” elliptical speaker

Instruction Bookler giving full details, illustra-
tions, dimensions, circuit diagram and shopping

22 X 2

list, 2/6 post free (returned if you ord- r).

REALISTIC ‘sevew |||

* 7 Transistor

Superhet

* 350 Milliwatt
output into
4” high flux
speaker

* All com-
ponents

mounted on
a single prin-
ted circuit

board, size
54" x 5'" in one comﬂlete assembly §
Plastlc cabmet, with carrying handle, |
size 77 x 107 33” in Red/Grey, Blue/

Grey or all Grey. H

Easy to read Dial

External Socket for car aerial

I.F. frequency 470 kc/s

Ferrite rod internal aerial

Operates from or similar battery
Full comprehensive data supplied with
each receiver i
All coils and LF.s, etc, fully wound
ready for immediate assembly

An oustanding Receiver. LASKY'S PRICE
for the complete parcel including. Transistors,
Cabinet, Speaker, etc., and Full Instructional

o £5l IB P, & P. 4/6

PP9 Batt. 3/9. Data and instructions separately
2/6. Refunded if you purchase the parcel.

REALISTIC ‘Seven’ De Luxe

By popular re-
quest a De Luxe
version of the
well-proven ‘Re-
alistic Seven’
now available.
With the same
electrical specifi-
cation as standard
model—PLUS

SUPERIOR
WOODCABINET
IN CONTEMPORARY STYLING, covered in |
attractive washable material, with superchrome
trim and carrying handle, Also a full vision
circular dial, externally mounted to further

20k 2 X-

»*

enhance the pleasant styling. ALL FOR ONLY
£1 EXTRA. P. & P. as for Standard model.

DISTLER MINIATURE MOTORS
6 volt battery operated. y i
P P. & P, 2/6 7I11

33 TOTTENHAM COURT ROAD - Wi
2 mins. Oxford St. Nearest Station: Goodge St.

MUSeum 2605

Tottenham Ct. Rd. & Edgware Rd. addresses open ali day Sat, Close | Thur,

Few yards from Praed St.
PADdington 3271/2

207 EDGWARE ROAD - W2

152/3 FLEET STREET ¢ EC4
_FLEet 2833
Open all day Thurs, Closed 1 p.m, Sat.

Please address all Mail Orders to Dept. W at above Edgware Road address

OCTOBER 1963
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Scottish Insurance Corporation Ltd
38 EASTCHEAP +* LONDON +* EC3

Television Sets, Receivers and Short Wave Transmitters
are expensive to acquire and you no doubt highly

prize your installation. Apart from the value of your
Set, you might be held responsible should injury be
caused by a fault in the Set, or injury or damage

by your Aerial collapsing.

A “Scottish” special policy for Television Sets,

Receivers and Short Wave Transmitters provides the

following cover:

(@) Loss or damage to installation (including in the
ccase of Television Sets the Cathode Ray Tube)

TELE Vl SI ON | by Fire, Explosion, Lightning, Theft or Accidental

External Means at any private dwelling-house.
(b) (i) Legal Liability for bodily injury to Third
SE T S Parties or damage to their property arising
J out of the breakage or collapse of the Aerial
Fittings or Mast, or through any defect in
R E C E IV E R S the Set. . Indemnity £10,000 any one accident.
; , (ii) Damage to your property or that of your
; landlord arising out of the breakage or
collapse of the Aerial Fittings or Mast, but
AN D not exceeding £500.

The cost of Cover (a) is 5/- a year for Sets worth £50
TRANSMITTERS | or less, and for Sets valued at more than £50 the

: cost is in proportion. Cover (b) (i) and (ii) costs only
’ 2/6 a year if taken with Cover (a), or 5/ if taken alone.
Why not BE PRUDENT AND INSURE your
installation—it is well worth while AT THE VERY
LOW COST INVOLVED. If you will complete
and return this form to the Corporation’s Office

at the above address, a proposal will be submitted
for completion,

NAME (Block letters)
(If lady, state Mrs. or Miss)
ADDRESS (Block letters).....
/1B
46 . THE RADIO CONSTRUCTOR
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,‘r ANOTHER TAPE RECORDER BARGAIN

Mfrs.’ end of production Surplus Oﬁer

A 24 gns. Tape Recorder offered at the
bargain price of only 15 gns. plus 10/-'
Carr. Supplied in 3 Units already wired
and tested. A modern Circuit for
quality recording from Mike, Gram or
Radio, using latest B.S.R. Twin Trackl
Monardeck Type TD2.

Valve line-up—EF86, ECLB2, EMs4, |
EZ80 and Silicon Diode. I

2 tone Cabinet and 8" x §”

speker, e 1o xtop nrpr  £3.10.0 45 ]
WiredAmilfer comvlecg i £5.12.6 + 6. |
B.S.R. Monardeck Type D2  £7. 7.0 + 46 carr. I
R e s pugs ote. £1. 1.0 4 2-ar |

| COMLETE KT e 15 gns. +10-ar |

Leaflet, Circuit and Instruction 2/- post free
0 N S N D S SUR SR NN AN O SN 5N S SN NS S SN SN AN G

Electrolytics All Types New Stk.
v s YALVES o, fesses | _TUBULAR | CAN TYPES

25/25V 1/9 [ 8+8/450V  4/6
1T4  3/6)ECC83 7/-|PCC84 B8/-|50/12v 1/9 | 16-+16/450V 5/6
1R5  §/- ECL8210/- PCF3° 8/= so/sov 2/ | 32432/275V 4/6
185  §/-|ECLBO 9/ PCLE3 10/6 k100 2/- | 50+50/350V 6/6
354 7/-|EFB0  7/6|PCLB4 10/~ 314 ov 2/3 | 604250/
3v4  7/-/EFB6  B8/6|PLB1  9/61 4735 2/3 275V 12/6
DAF96 8/~|FL84  7/~(PLE2  9/- 1s+1s/4sov 5/6 | 1004300/
85’(’9‘5 :f' gg} ;;- :#';32 %Z 324+32/450V 6/6 275V 12/6
S8, SEIEE0, T W re st o 1
ECC827/-|EMB4 8/6/U  10/6 5.',?';',,.'},"'&',3;:,’{,2‘.‘;:"’” o

Volumae Controis—5K-2 Meg-
ohms, 37 Sglndlel Morganite Midget
Type. diam. Guar, | yesr.
LOG or LIN ratios less Sw. 3/-.
DP. Sw. 4/6, Twin Stereo less Sw,
6/6. D.P, Sw, 8/-

COAX 80 OHM CABLE

High grade low Joss Cellular air
spaced Polythene — {” diameter.

Stranded cond, Famous mfrs. Now
only 6d. per yard, Bargain
Prices—Special langths:

20 yds. 9/- P. & P. 1/6.

40 yds. 17/6. P & P 2/-

60 yds, 25/-. -
Coax Pluf /- S k ets IJ
Couplers 1/3 Outlet Boxes 4/6

Condensers—S/Mica all values 2pF to
! OOOpFM., 005 Ol :nd—l,etc
Dite: Paper
Tubular 450V OOI mfd to Ol mfd and
.1/350V 9d. .02-.1 m d I/, .25 mfd 1/6,
5 mfd 1/9.
Close Tol. SIMICIl—lo o 5pF—500
8d. 600-5,000pF | IOOpF
9d. IOOPF—SOOPF Id. 5 59?—5 000pF
1/6. Resistors—Full Range {0 ochms-
10 megohms 20% + and *‘N 3d,, 1
5d. (Mud;et t{gu modern rltlnl$ W
"
ohms | mesohm 6d. Othnr val ues Dd.
1% W 1/6.  W/|W Resistors 25
ohms to 10K 5W I/! IOW 1/6, 1SW
2/~. Pre-set T/V Pots. W/W 25
g/hma-.SOK 3/-. 50K—2 Mq. (Carbon)

ENAMELLED corrn wins—
eels, M (]
61365, 4/3; 1og40s, 46 otc, o

PVIC (CONhNECTING Wllli-l|0
colours ( or chassis wiring, BCCJ—S ]
or stranded conductor. per yd..n*d
Sleeving 2d. y:

TRANSISTOR COMPONENTS

Midget |.F.’s—465 kc/s %" diam. 5/6
Osc. Conl—-r's diam. M/W. 5/

Osc. coit M )
Midget Driver Trnn: 3.5:1 /9

Ditto O/Put Push-pull 3 ohms 8/9
Elact. Condensars—Midget Type |
Imfd-50mid, ea. 1/9. 100mfd. 2/-.

Farrits Aerial—M. & L. W, with car
aerial coupling coil, 9/3.
Condansers—I50V, wkg.
04 mfd., 9d. .05 mfd,
25 mfd., 13, .5 mid., 1/6, ete.

Tuning Condensars. J.B, 00" 208+
176pF, 0/6 Ditto with trimme 0{0.
365pF 3in) 7/6. Sub—mm. " DIL H N
1000F, 05k, Bop. 7

Midget Vol. Control wnth sdge control
knob, 5k with switch, 4/9, ditto less
switch, 3/9.

S| nkor- P.M.—2" Plessey 75 ohml.
15/6. 24” Continental 8 ohms, 13/6.
7% x 4” Plessey 35 ohm, 23/6,

Ear Plug Phones—Min. Contmonul
type, 3ft, lead, jack plus
High imp. 8/=. Low Imp., 7/6.

01 mfd.
I mfd., I/—.

NEW BRITISH RECORDING TAPE '

Famous Mfr. Bulk Purchase—Genuine recommended Tape Bargain.
Uncond. Guar, Ficted Leader & Stop Foils (except 37).

Sundard P[VC base) Long Play (PYC buo; 'ble Play (Mylar base)
3" . 3/9  225fc. o 4]9  300ft, 8/6
11/6  900fc. IBI— 1,200fc. 25/-
S;" .. 14/6 1,200fc, 17/6 1 \B800fc.
1, 300ft. . 17/6 1 "B0Oft. 400fc.

o i
Put and Packmr—B" Raels 6d. Each additionat Aed 3d. 47 to 7" Reels 1/=-.

Each additional Reel é
Plastic): 3" 1/3; 57 2/~, 53" 2/-, 7" 2[3.

EMPTY TAPE REELS
PLASTIC REEL CONTAINER! (Cluttn) 5 1/9. 53" 2/-, 77 2/3
Soldering Irons, Mains 200/220V

_{_lck Plugs. Standard 2{” Igranic
2/6. Screened Ditto, 3/3. or 230/250V. Solon 25 watt Inst.,
22/6. Spare Elements, 4/6. Bits, 1/~

Inllturo1}" 2/3. Screened Ditto,

65 watt, 27/6 etc.

Alumin, Chassis. 18g. Plain
Undrilled, foldod 4 sides, 2" deep.
6” x 4%, 4/6, 8” x 6' 5/9, 107x 7%,
6/9, 12"x6' 7/6, 12" xB" 8/- otc.
Alumin. Sheet. 18g. *, 1=

k Sockets. Open Igranic
oulded Type, 3/3. Closed Ditto,
3/9. Ministure Closed Type, 1/9.
Sub-min (deaf aid) ditto, 1/3.
Phono Plugs 1/-. Phono Sockets
g‘gpcn). 1/-. Ditto Closed, 1/6. 6" x9”,1/6, 6" x 12", 2/— 12”x 12
'win Phono Sockets (open), |/6 4/6 etc.

MULLARD ¢ 3—3 » HI-FI AMPLIFIER
3 VALVES 3 WATT

3 ohm and 15 ohm Output
A really first-class Amplifier
giving Hi-Fi quality at a
reasonable  cost. Mullard’s
latest circuit. Valve line-up:
EF86, EL84, EZ81, Extra H.T.
and L.T. available for Tuner
Unit addition. This is the ideal
companion Amplifier for FM

: tuner units.
A TECHNICAL SPECIFICATION—an Respoma + 1dB. 10 kc/s. Max. Bass
Boost l14d 80 c/s sensitivity: 100MV for 3W output. Output Power x:
400 ¢ 4&‘ 3W at I°«/tonl harmonic distortion. Hum and Noise Level:
loast 70dB below 3
COMPLETE KIT (incl. vaives, all Ironz' Escutchaon Panel, Print-
components, wiring diagram and Treble, Bass, n-Off,

oupplioJ with sach Kit.

T ..
socnl quality sectional Output Trans.) P v Speake R & A,

CArr,
Complete wnred and tested, 8 gns. I&-" with tweeter 52/6, WBHFI0-12

Wired powar O/P socket and addi- 7.6, Goodmans Axiette £5.5.0,
tional smoothing for Tuner Unit, Axiom 10 £6.5.0. rr. extra
10/6 extra. .

ASON FM TUNER UNI
TRANSISTOR BARGAINS :, L
Brand New-=BVA [st Grade ""“"' :p':.‘:“4'3“w‘:f";57"
gt g ok e SR
- TV HERCORY 16
ocel 76  GEX3  2/9 j'rv; €03.196. 4 valves, 32/6.
oga,  vue a0 281 | New JASON_ FM HAND.
ETii4 oo Oasl. 28] § BooOK 48 hr, Alignment
ez ! exis 29| | S208y8%. a'p. .
kers P.M.—3 ohms 21" EM.I.
if:’ 652?4.1-:; EI'y u s.G*s" Rota _'FRlMMSI\S. Ceramic I(gbprg rl-;a:Fn
. 6" Elac & dma
6. & Rois 20-. w"w R A28 Jl: g e T 7 l/ ’
"  Goodmans -, A
Tweeter 29/6. PHILIPS, Bee Hive T (conc. sir
Speaker Frat—Expanded gilt ano- spaced)—2-8pF, 1/-; H 'a
dised metal 3 x {” diamond mesh, KNOBS—Modern Continentsl

4/6 sq. ft., multiplu of 6” cut. Max.
width 4 ft. 4 ft. x 3 fc. 47/6. Carr. extra
TYGAN RET contemp. p:t.l
127 % (27 2/-. 127 x (8" 3/—, 12" x 24
4/—, 187 x 18¥ 4/6.
adNDAcousr Speaker Cabinet
Acoustic Wadding, 12" wide, any
length cut 1/6 per ft.
BARGAINS £31820
PLAYER UNITS

Single Players carr, :;IG
Garrard-SRP10 £5.5.,0
B.S.R, Latest Model TUIZ 73/6
E.M.l. Junior 985" 6776
Auto-Changars carr, 5/—
Garrard AT6 Mono 9 gns.
Garrard 'Auto-Slim™ £6.15.0
Collaro C60 £6.19.6
£6,10,

B.S.R. (UAIL4)

Brown or lvory with Gold Ring, Iyd
9d. each; §7, 1/= ou:h Brown or vory

with Gold Centre iod.
L3, qaeh- LARGE sELeeON

METAL nscunlu- STC T
RMI, 4/9; RM2, 5/6; RM3 1[6 R4,
16/~; RMS, 2|/- RMJB

BARGAIN CORNER

Brand New Mfrs. surplus Ist grade
1 OC44 & 2 OC. ]
1 OC181D & 20CB)
AT Shove and OABI, 3276 post fres.
§"Meg YOL Controls D.P. Sw.

fiatted spindle, Famous Mfrs.

for 10/— post free.

baffle board and Vinair fret,

for all modern lifiers and auto-

RECORD PLAYER CABINETS

Contemporary styls, rexine covered cabinet
in two-tone maroon and cream. Size 15§ x
143" x 84", fitted with all accessories including
Space nvanl-ble

etc, Uncut record

Carr. and Ins. 5/-,

feedback tone control.

£2.17.6.
trans, 22/-, P, & P, 2/~

plcyer mounting bonrd
14” x 13" supplied binet Price 59/6.

2-VALVE 2 WATT AMPLIFIER
EZ80 and Twin stage ECL82 with vol, and neg.
A.C. 200/250V with
knobs, etc., ready wired to fit above cabinet.
/6. 7 x 4” Speaker and

COMPLETE R/PLAYER KIT. As ill-
inc. BSR UA14 Unit. New Bargain
Price Now Only £11.10.0, 7/6 carr.

Send for detailed bargai
facture all types Radio

ts, 3d. stamp. anu-
'I'rnmf Chokou. lllty
OfP Trans., at: Enqu-rles mvnted for S ochll, roto-

OCTOBER 1963

types for small

RADIO COMPONENT SPECIAL|§T5

70 Brigstock Rd., Thornton Hclth, Surroy

THO 2!86 Houn, 9 a.m,, —6 p.m Wad. Terms
C.w.0 ost and Packing up b i 1b 9d., 1.1b,.

HJ Jlb.. ZIJ 5 lb., 2/9 8ib. 3[{
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— HI-FI AMPLIFIERS —= TUNERS ‘ RECORD PLAYERS ==

$-99 GL-58 HA-12

HIFI 6W STEREO AMPLIFIER. Model §-33. 3 watts per channel 0.3% ¢ GOLDRING LENCO TRANSCRIPTION PLAYER. Model
distortion at 2.5W/chnl,, 20dB N.F.B. Inputs for Radio (or Tape) and Gram, GL-58. With G-60 pick-up arm and Ronette 105 cartridge. £18.19.2

Stereo or Monaural, ganged controls. Sensitivity 200mV. £13.7.6 z - RD AUTO/RECORD N -

. RRARD AUTO () PL R. Model AT-6. With
DE LUXE STEREO AMPLIFIER. Model S-33H. De luxe version of the ; ] "

S-33 with two-tone grey perspex Danel, and higher sensitivity necessary to § R 105 cartridge. £13.12.1 With Decca Deram pick-up £14.6.1

accept the Decca Deram pick-up. £15.17.6 § SUGDEN MOTOR UNIT “CONNOISSEUR CRAFISMAN”,
HI-FI STEREO AMPLIFIER. Model 8-99. 18W output. Ganged controls. Heavy duty motor operating at 334 and 45 r.p.m. Very heavy 12”
Stereo/Mono gram., radio and tape inputs. Push-button selection, Printed turntable, Virtually no rumble. £16.6.6
circuit construction. £27.19.6

HI-FI MONO AMPLIFIER. Model MA-5. A general purpose 5W
POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V. § Amglifier, with inputs for Gram., Radio. Presentation similar to S-33.

40-60 cfs. Output 6.3V, 2.5A A.C. 200, 250, 270V, 120mA max. D.Cz. & £10.19.6
A wide range of American Audio equipment available. See Direé:sl.\d;il HI-FI MONO AMPLIFIER. Model MA-12. 12W output, wide
order scheme below. § freq. range, low distortion, £11,9.6
IIIIIlllll||Il{lllIlllHI“IIIIIIIHIIIII!IIIIII|l||||IlllllII!IIIiilllll|IIIIIIIIIIl|||||IIIIIIlllIIIllllIIIlIlIIIIllIImIIIIﬂIII]IlIII!Il||l||llIIIIIllI!IIIllIIIlllIIIlllllll|ll||ll|[l||l|||iI|||I||||||ll||||lllllllllllllllll“lllllhillIIW|l||||IIIIIIIII!IIIIIMWI;IIIHIIHIIIIIIl|||||||IHIIIIIl|||||||||||||l|||||||||ﬂ||||||lﬂ||||||]|||||||||l||||||||Illllilﬂmllllllll|||||||||||||||||I||l||||||||||||||||||||llllll!lllllllllilllllllllllllll

Enjoy Yourself and Save Money

TEST INSTRUMENTS
5" OSCILLOSCOPE. Model 0Q-12U. Has wide-band
amplifiers, essential for TV servicing, FM alignment, etc.
Vertical frequency response 3 cfs to over 5 Mc/s, without
extra switching T/B covers 10 c/s to 500 kcfs in 5 ranges.
35.10.0
ELECTRONIC SWITCH, Model $-3U (Oscilloscope
Trace Doubler). Enables a single beam oscilloscope to
give simultaneous traces of two separate and independent
signals. Switching_rates approx. 150, 500, 1,500, 5,000
and 15,000 c/s. Sig. freq. response 0-100 kcfs. +1dB.
Separate gain controls and sync. output. Sig. input range
0.1-1.8V r.m.s. £11.15.6
RESISTANCE/CAPACITANCE BRIDGE. Model C-3U.
Measures capacity 10pF to 1,000uF, resistance 10002 to
5Mﬂhand power factor. 5450V test voltages. With safety
switch. oDl
AUDIO SIGNAL GENERATOR. Model AG-9U.
10 ¢/s to 100 kc/s, switch selected. Distortion less than
0.1%, 10V sine wave output metered in volts and dB’s.

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model SSU-1.
Ducted-port bass reflex cabinet “in the
white”. Two speakers. Vertical or horizontal
models with legs £11.12,0 without legs
£10.17.6.

THE “COTSWOLD”. This is an acoustic-
ally designed enclosure 26”7 x 23" x 15¢”
housing a 12” bass speaker with 2” speech
coil, elliptical middle speaker together with
a pressure unit to cover the full frequency
range of 32-20,000 c/s. Capable of doing
justice to the finest programme source, its
polar distribution makes it ideal for really
Hi-Fi Stereo.

COT3WOLD “MFS” SYSTEM. Specially
developed to give best possible results in
small rooms, This minimum floor space
model is based on standard Cotswold. Size:
36” high x 164" wide x 144" deep. Either
Model. £23.4.0

T T e T
STOP PRESS

24" SERVICE *SCOPE. Model OS-1. Light, compact

portable for service engineers. Dim. 5" x 8" x 144" long.
G-3U wt. 104 Lb. £19.19.0
CAPACITANCE METER. Model CM-1U, Disect-
reading 44" scale, Full-scale ranges 0-100puF, 0-1,000upF
0-0.01pF and 0-0.1uF. £15.15.0
VALVE VOLTMETER. Model V-7A. 7 voltage ranges
d.c. volts to 1,500, A.C. to 1,500 r.m.s. and 4,000 peak
to peak. Resistance 0.1 to 1,000MQ with internal battery.

D.C. input impedance 11MQ. dB measurement has ]
centre-zero scale, Complete with test prods, lead _and New MOde,!
standardisi ng battery. .18.6

PA AMPLIFIER PA-1. The

MULTIMETER, Model MM-1U. Ranges 0-1.5V to
ideal compact unit for VOCAL-

1,500V A.C. and D.C.; 150u.A to 15A D.C.; 0.2ﬂ£:¢iZOMﬂ.

#;sogfézzir.GENERATOR. Model RF-1U 2‘310.10 ISTS, INSTRUMENTALISTS,
.F. ] odel -1U. Up to .

100 Mc/s fundamental and 200 Mc/s on harmonics ‘and V-7A RECORDS, with 50W (100W
up to 100mV output on all bands. £12.15.6 pk output), 2 Heavy Duty
AUDIO WATTMETER. Model AW-1U. Up to 25W Speakers. Variable TREMOLO
continuous, 50W intermittent. £15.15.0 Elegant modern cabinet, Send
AUDIO VALVE MILLIVOLTMETER. Model AV-3U. for full spec.

1mV-300V fs.d. A.C. 10 c/s to 400 kc/s. £14.17.6

£54.15.0
Legs opticnal extra 17/6 set of 4

AUDIO SINE-SQUARE WAVE GENERATOR. Model
AO-1U. Covers 20 c¢/s to 150 kcfs and square waves to

aw

50 ke/s in " Maxi e 1OV, disortion  REAU
lcss t(}:]l;r:ri o/:).llr ranges, aximum outpul £i§3?i5](.)ﬂ RF 1U

A RANGE OFw==— S kooososs P
250 AMERICAN HEATHKIT MODELS Money-back Guarantee
Now obtainable for direct delivery from U.S. p]ant Daystrom Limited unconditionally guarantees that each Heathkit

product assembled in accordance with our easy-to-understand

to your U.K. address. Tllustrated catalogue and full instruction manual must meet our published specifications
details of mail order scheme can be o_btained‘ from us ¢ fof performance or the purchase price wifll B eheuriully /g
for the nominal charge of 1/— post paid. * - T 3
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TAPE DECKS

COLLAROQ “STUDIO” TAPE DECK. The finest buy in its price
range. Operating speeds: 1§”, 33" and 74" p.s. Two tracks “wow”
£17.10.0

and “flutter” not greater than 0.15% at 74" p.s.

TRUVOX D83/2 & D83/4 TAPE DECKS. High quality mono/

stereo tape decks.
D832, 2 track, £31.10.0 DB83/4, 4 track, £29.8.0

HI-FI AM/FM TUNER. Model AFM-1. Available in two units
which, for your convenience, are sold separately. Tuning heart
amplifier (AFM-Al—
Covers LW,, MW,
£25,6.6

-llllllﬂﬂlmliﬂlllﬂIlllli|IIlIHiIIIIﬂIIIIllllllﬂllII|l!IIlﬂl!IIl]llllIllllllﬂlllllﬂlllmIIIIIlIIIIllIIIIIlIIIIIHIIIIIllIIIIﬂIIIIl!!IIIIlIIIIIHIIII!HIIIN[IIIIIﬂlIIIIﬂIIlII!III!ﬁIIIIHIIIIIIﬂIIIIIIIIHI!IHIIIIHIMIIHHIIIWIIIIIIIIIIIIHIIIIHIIIINMII!!!IIIWIIIIIIIHIIIIHNIIIIGIIIIIIﬂIHIMIWWMMHMIINWWMMMWWm

Building these Heathkit models

AMATEUR EQUIPMENT

(AFM-T1—£4.13.6 incl. P.T.) and LF.
£20.13.0). Printed circuit board, 8 wvalves.
S.W., and F.M. Built-in power supply. Total

TRANSISTOR RADIOS

LATEST MODEL! “OXFORD”
LUXURY PORTABLE. Model UXR-2,
Specially designed for use as a domestic,
car or personal portable receiver., Many
features, including solid leather case.

£14.18.0

TRANSISTOR PORTABLE., Model UXR-
1. Pre-aligned LF. transformers, printed
circuit. Covers LW. and M\W. Has 7"
x 4" loudspeaker. Real hide case,

£12.11.8

TRANSISTOR PORTABLE RECEIVER.
Model RSW-1. In a handsome leather case,
it has retractable whip acrial and socket for
car radio use. Covers Med., Trawler and
two S wave bands. £19.17.6

JUNIOR TRANSISTOR RADIO. Model
UJR-1. Single transistor set. Excellent
introduction to radio. £2.7.6

HI- FIEQUIPMENT CABINETS

A wide range of equipment cabinets

f to meet the differing
needs of enthusiasts. Designed for
max. operating convenience or for
where room spate is an overriding
includes
kits, ready assembled cabinets or
fully finished cabinets, and has at
least one model to suit your require-

are availabl

consideration this range

“GLOUCESTER” '}
Send for tull details.

ments.

—:CONTROL UNITS

D-83

FM-4

Mono Model TA-1M, £19.2.6

Baxandall type controls.
STEREQO CONTROL UNIT.

AMATEUR BANDS RECEIVER. Model
RA-1. To covcr all the Amateur Bands
from 160-10 metres. Many special features,
including: half-lattice crystal filter; 8 valves;
signal strength “S” meter; tuned R.F.
Amplifier Stage. Send for spec. £39.6.6
THE ‘*“MOHICAN” GENERAL COVER-
AGE RECEIVER. Model GC-1U. With
4 piezo-electric transfilters, variable tuned
B.F.O. and Zener diode stabiliser, this is
an excellent fully transistorised general
purpose receiver for Amateur and Short
wave listeners, Printed circuit boards,
telescopic whip antenna. tuning meter and
large slide-rule dial, 10 transistors. £39.17.6
AMATEUR TRANSMITTER. Model DX-
100U. The world’s most popular, compact
and completely selfccontained Amateur
Transmitter. . Covers all amateur bands:
160-10 m. 150W d.c. input. Careful design
has achieved the stability and high per-
formance for which the DX-100U is noted
and no less than 35 disc ceramic capacitors
reduce TVI to a minimuin. 4.19.0

phone.
GRID-DIP METER.

Mc/s.

e

accurately matched ganged controls to 4-1dB.
and variable low-pass filters. Printed circuit boards.

TAPE AMPLIFIERS

m.muun oo

Model USC-1.

oscillator or absorption wave meter,
for continuous frequency coverage from 1.8 Mc/s to 250

Q MULTIPLIER KIT. Model QPM-1.
used wi'h receivers having 450470 kcfs L.F.; provides

y HI-FI FM TUNER. Model FM-4U. Also available in two units.
tuning unit (£2.15.0 incl. P.T.) with LF. output of 10.7 Mc/s, and amplifier
upit, with power supply and valves (£12.6.0).
TAPE RECORDING/PLAYBACK AMPLIFIER.

recording indicators, press-button speed compensation and input selection.
Stereo Model TA-1S, £24.10.0

MONO CONTROL UNIT. Model UMC-1.
!} MA-12 or similar amplifier requiring 0.25V or less for full output.

Total £15.

Thermometer

AM/FM

R.F.

1.0
type

Designed to work with the
5 inputs.

Push-button selection,
Negative foodback, rumble

£19.10.0

GC-1U

SINGLE SIDEBAND ADAPTOR. Model SB-10U.
May be used with most A.M. transmitters. Less
3W R.F. input power required for 10W output. Operation
tl>)n580 40, 20, 15 and 10m bands on U.S.B., L.S.B. or

than

39.5.0

Provision for V.F.O.
£3

AMATEUR TRANSMITTER. Model DX-40U. Covers
all amateur bands from 80 to 10 metres; crystal controlled.
Power input 75W C.W., 60W peak controlled carrier
Output_40W to aerial.
Filters minimise TV interference.
Model GD-1U.

Functions as
With plug-in coils

£10. 19.6

May be

Other models include either additional selectivity or sign re]ecnon, self
SEDEELIGINE JEOICCIEIER ] £7.9.6 %m FREQUENCY OSCILLATOR. Model
TRANSISTOR INTERCOM. XIR-1U (remote) £4.7.6 e VE.U. Calibrated, 160-10 m, Fundamentals on 160
X1-1U (master) £10.19.6 and 40m. Ideal for our DX-40U and similar transmitters.

ELECTRONIC WORKSHOP EW-1. Makes over 2] experiments. 17.6

£7.13.6 A wide range of American amateur equipment. See Mail Order Scheme,

~ g T Without obligation Tea;s-:nd—-—____—____ (Tick here) |

All models also available assembled FREE BRITISH HEATHKIT CATALOGUE. . 4 |
Deferred Terms over £10 (I;’JLL DETAILEO?FCTP%?LESL(S) |

. . ) lease write in B K

Send coupon for FREE illustrated British catalogue | m—— ) I
of Heathkit range to: | ADDRE;S_.. e e e e e |
DAYSTROM LTD ctovcssie '  berract |
GLOUCESTER e ML 1 i i sl |
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GO

TRANSISTOR

SINCLAIR

BOOKS " CIRCUITS * TRANSISTORS * EQUIPMENT

YOU MUST HAVE A SINCLAIR|
MICRO-INJECTOR

SIZE
14 x1% x4

|
i
i
i

| SINCLAIR oM
" MiCRO
INJECTOR

Easy to build — Useful in
every field of construction

Smaller, more versatile, covers 1 Kcfs to 30 Mc/s.
Perfect for Fault Finding and Servicing all Recelvers and Amplifiers.

Using two MICRO-ALLOY TRANSISTORS, the Sinclair Micro-injector is
& precision sub-miniature instrument which generates and injects a test
signal into ang part of a receiver or amplifier at an{ frequency from 1 k¢/s
to 30 Me/s. t

The Sinclair Micro-Injector is powered by a 6d. standard battery which will
last for about 6 months.
far the smailest and most versatile instrument of its kind availa|
Assembly is extremoly simple and will take even a beginner only half an
hour. Clearly illustrated building instructions are provided together with
opgrating instructions,

y this means the location of any fault can he rapidly found.

Its size is 18” x 18" x 47, exc_ludingl probe, by
e.

Toltal cost includin,

circuit board, pla-
ted probe and case
ih royal blue with
‘ gold trim

27/6

SINGLAIR MICRO-AMPLIFIER

OUTPERFORMS AMPLIFIERS 20 TIMES LARGER

Small

than a thr

radios, transmitters, etc,

y piece, this fantastic masterpiece
of transistor circuitry has a power gain of 60dB (1,000,000
times) and a response within +1dB from 30 to 50,000 cfs.
Will drive any type of earpiece or even a loudspeaker,
and is & valuable tool in the hands of the keen sxperimenter.
Kic is complete with instructions and FREE CIRCUITS
APPLICATION DATA showing amplifier used with high
and low imp. P.U.s, microphones, stereo headphones,

WITH INSTRUC-
TIONS PRINTED
CIRCUIT BOARD
AND ALL PARTS

Lo 28/6

BUILT AND
TESTED

FREE wich each am-

plifier, circuits and appli- 5 6
cation data  showing

TRS used for ali types

of P.Us, tape heads, microphones, hi-fi
amps. in mono or stereo with only tone
controls added, radios, etc.

SINCLAIR TR5 ysRimimep Aty

Combined Pre-amplifier and }-watt Power Amplifier

This radically new amplifier employs the latest <circuitry
techniques to produce a perfectly clean half-watt of audio
power even from such low output sources as tape heads,
modern pick-ups and microphones. Each amplifier is supplied
ready built for immediate use and is unconditionally guaranteed
for 12 months.

CIRCUIT-S s and a temperature com-
pensating diode in a transformer-less complementary-symmetry
configuration, SENSITIVITY-—0.5mV. POWER GAIN 80dB
(100 million times). RESPONSE 90-20,000 c/s + 3dB. SIZE
24" x 14* x }”. POWER OUTPUT—S00mW undistorted into
a 15Q loudspeaker. POWER REQUIREMENTS-—10mA
quiescent and 150mA peak from 9V battery or power supply.

hed tr

SINCLAIR radionics LTD

69 HISTON ROAD CAMBRIDGE

e e e e
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THE WONDERFUL
SINCLAIR RANGE OF
TRANSISTORS
M.A.Ts TRaNsistons

MATs ﬁiva extremely high power gains
at all fevels of collector current and
valtages and at frequencies from A.F. to
100 Mc/s. They may be used in place of
ordinary transistors to give greatly
improved’ performance in any circuit,

MAT 100 High gain, iow level type 7/9

MAT 101 Extra high gain, low

lavel type 8/6
MAT 120 High gain, medium N
and high level type /i

MAT 121 Extra high gain,
medium and high
level type 8/6

NEW % G

THE ADT.140

This new Sinclair transistor only 1/5”

high x 1/5” dia,, is specially designed

for F.M. and T.V. applications and

for V.H.F. and U, transmitters

and receivers, Made by the slloy-

diffused process, the ADT.(40 has a ,

typical alpha cut-off frequency of -
Mc/s. Power gain is 15dB ac

100 Mc/s and 9dB at 200 Mc/s. Price

YOU MUST KNOW ABOUT THESE

_ THREE
| INPORTANT
| BOOKS

Each of these books is crammed with
invaluable information, tested circuits
and layout diagrams for receivers and
equipﬂ;nt using MATs and the new

5/6

“22 Tested Circuits using
Micro-Alloy Transistors".

post free
“Tested Short VV:ve Re- 5/6
ceivers using MATs A eecitres
“Tested Superhet Circuits
for Shortwave and Com- 6/6
muni;ation Receivers, using post free
SPECIAL OFFER TO
RADIO CONSTRUCTOR IS/-
READERS—ALL THREE
BOOKS FOR post {ree

THE RADIO CONSTRUCTOR



AND wﬂh the wonderful

MICRO-RADIO RECEIVER

Thanks to the fantastic efficiency of MAT Transistors unbelievably good results are
obtsinable from this micro-radio receiver. $Small enough to conceal in one hand, the
Sinclair “Slimline” will bring in British and European stations with amazing ease and
quality. The new R.F. reflex circuit gives superhet selectivity with no problems of
alignment; the neat printed circuit board and well presented instructions make build-
ing easy, and success assured. This wonderful receiver is a joy to build and a joy to use,

Now more and more users are finding In its power, selectivity and hi-fi quality, the
ldul radio jack for their tape recordars, too, it will match perfectly with recorders of

GONSTBUL'TOBS WRITE TO US EVERY DAY

Of the thousands of constructors who build the Sinclair ‘‘Slimline’’, hundreds
write back to us praising this remarkable receiver. Here is yet a further selection
‘from what they write, including remarks from a user in Europe.

HOLMER GREEN, BUCKS
6.9.63

Dear Sirs,

I took the Slimline to Paris and to Fuenterrabia, near Irun in Northern Spain.

In Paris we received three French stations and Radio Luxembourg at excellent strength.

In Fuenterrabia we could get a Spanish station, two or three French stations, and one evening
the LIGHT PROGRAMME nearly 900 miles away!

In San Sebastian, which we visited one day, the local station was booming in. We are
delighted with the present performance of the set.

I would like a Sinclair Micro Amplifier and enclose cheque for 28/6d.

With thauk.vi? y(;llan sincerely,
] el

“T am extremely satisfied with the set and would like to thank you for your good service.”

F., Lye, Worcestershire
“I am really amazed at its great performance.” B.T., Brierley Hill, Staffordshire

brand, o bl "o 49 6 BUILT IN A
e TOTAL COST COUPLE OF HOURS

v MAKES THE IDEAL RADIO JACK FOR
TAPE RECORDERS

Y NEW Improved solid dielectric
tuning capacitor

v FULL coverage of medium wave-
band

% USES Micro-Alloy Transistors
throughout (MATS)

+ TRUE high-ﬁdelutg performance
with quite incredible volume and
quality of reproduction from the
featherweight earpiece

¢ EXTREMELY SENSITIVE — pulls
in literally dozens of continental
stations right across the band

% IDEAL for use in car or train
where the tremendous volume is
really valuable

% COMPLETELY self contained: uses
internal ferrite rod aerial and a
PPS battery

% ELEGANT royal blue case with
gold trim and calibrated dial

FULL SERVICE FACILITIES:
ALWAYS AVAILABLE

TO SINCLAIR Radionics LTD., 69 HISTON ROAD, CAMBRIDGE

Pleasel'llSh....,....v,.m.twa@z«......«.g
FOR WHICH | ENCLOSE £...... ...

NAME
ADDRESS......... - s R Tt o

BLOCK LETTERS PLEASE ey 2 RC/10
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B¢z DOUBLE-SIDED
0uick-1:¢r)-build Bl“ EPI NI

SHORT WAVE 3 -
RECEIVER

@ 5 plug-in coils, giving reception on all
amateur wavebands (1-4-100 Mc/s.)

@ Acorn Valve Detector

@ Twin-triode 2-stage audio amplifier with
internal 24" speaker

@ Built-in mains transformer and rectifier
PLUS
COMPLETE GUIDE TO SHORT WAVE LISTENING

World-wide amateur callsigns —signal reporting codes
— frequency allocations — listening times

On Sale OCT 4:»

BIG DEMAND!
ORDER FROM
YOUR
NEWSAGENT!
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Magnetic Recording Handbook. By
R. E. B. Hickman. 27s. éd. Postage 1s.

Principles of Transistor Circuits. By
S. W. Amos. 21s. Postage 1s.

Radio Control for Models. By F. C.
Judd. 15s. Postage 8d.

TV Fault Finding. A Data Publication:
No. 5. 5s. Postage éd.

Principles of Colour Television. By
G. N. Patchett. 16s. Postage 6d.

Understanding Amateur Radio. By
A.R.R.L. 18s. Postage 1s. 3d.

Servicing Transistor Radios and Prin-
ted Circuits. By L. Lane. 42s. Postage
1s. 3d.

Elementary Telecommunications Ex-

amination Guide. By W. T. Perkins,
17s. 6d. Postage 9d.

THE MODERN BOOK CO

Learn Electronics by Building. Easy to
build projects. By J. Schroeder. 27s.
Postage 1s.

Radio and Television Test Instruments.
By G. l. King. 25s. Postage 1s. 3d.
Circuits for Audio Amplifiers. By
Mullard. 8s. 6d. Postage 9d.
Radio Television and
Repairs. 21s. Postage 1s. éd.
The Amateur Radio Handbook. By
R.S.G.B. 34s. Postage 2s.

Service Valve Equivalents. By R.S.G.B.
3s. Postage 6d.

Maintenance Manual. By Mullard. 16s.
Postage 1s.

Radio Valve Data 7th Edition.
piled by “WW?”, 6és. Postage 10d.

Electrical

Com-

We have the Finest Selection of British and American Radio Books in the Country
New 1963 Catalogue 1s.

19-21 PRAED STREET (Dept RC) LONDON W2

Telephone PADdington 4185

*

*

{ COMBINED PORTABLE & CAR RADIO
| The Radio with the “STAR” features

SPECIAL OFFERI

OBTAINABLE ONLY FROM RADIO & T.V. COMPONENTS LTD
| THE :

é/egant C§even

7-transistor superhet. % Operated from PP9 battery

Output 350mwW

% Fully comprehensive in-
structions and point-to-

point wiring, diagram

Two-tone grey wooden
cabinet, fitted handle with
silver coloured fittings.
Size 124" x 84" x 34" % Printed circuit board;
back-printed with all com-

Horizontal tuning scale,
ponent values

size 114" x 247, in siiver

with black lettering % Fully tunable over medium
Y All stations clearly marked and long waveband
% Ferrite-rod internal aerial % Car-aerial socket
“ L.F. 470 kefs “ Full after-sale service £ 5 [ ] 9 » 6

Parts list and circuit diagram 2/6, FREE with parts

Plus 5/6 Pbstage and Packing

RADIO & T.V. GOMPONENTS (AGCTON) I.TD 21D High St., Acton, London, W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.
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~HOME RADIO of MITGHA

DEPT. RC, 187 London Road, Mitcham, Surrey. MIT 3282

NOW IN STOCK!

The New Nombrex Wide Range
Transistorised C.R. Bridge.

Model 62

(1) 6 Ranges, 1 Ohm to 100
Megohm. 1pF to 100mF

(2) Visual Null Indicator

(3) Power Factor Check

(4) Electrolytic Leakage Test
(5) Battery operated

Shop hours 9.0 g.m. to 6 p.m. (Wed. 1 p.m.)

THE TRANSMATCH

The Tr h is designed as a B [Matcher for electric Guitars, Low Output
Pick-ups, and Moving Coil and Ribbon Microphones. It measures only 4§” x 2}" x 14
and is completely self contained, Battery operated, it uses a High Quality Transistor,
and one 2/- battery should last many months._ It is simplicity itself to operate, the action
of inserting the Jack Plug automatically switches it on, and it has been successfully used

with a variety of low output electronic devices.
PRICE £2.9.6 P.&P. 1/6

TRANSFILTERS

[ Transfilters are ceramic filters which take the

The following transfilters
place of tuned i.f. transformers in transistor are in stock:

superhets. As they operate at the first overtone

of their fundamental frequency it is advissble to TO-01 A 455kC 7/6
PR'CE £7.2.3 P.&P. 3/ 6 precede them with one conventional tuned TO-01B 465KC 1;6
. — ; circuit. Three types ars available: TO-01 Reson- TO-01 D 470KC 7/6
) ant tuned, TO-02 Anti-rasonant tuned, and TO-02 A 455KC 16
WE H AVE TF-01 which is a two-connaction type that re- TO-02B 465KC 7/6
places the emitter by-pass capacitor and gives TO-02D 470KC 7/6
mcrusod selectivity. Further details are available TF-01 A 455KC [ 1=
ALL in “Transistor Circuits for the Constructor” No. TF-01B 465KC 6/~
4, price 3/6, postage 1/6. TF-01 D 470KC 6/~
Woe stock Trmted circuits for the new MULLARD 3 and 10 WATT
MODELS amplifiers using the audio triode pentode ECL.86 valve. ]
* MONO 3 WATT 7/6 P.&P.1/6 MONO 10 WATT 12/¢ P.&P.1/6
IN STOCK STEREO 3 WATT 15}-  P.&P. 1/6 STEREO 10 WATT 25/~  P.&P.1/6

40,000 Readers CAN'T BE WRONG'

This is the approximate number of readers who have purchased and use our catalogue,
and the number grows daily. The reasons are not hard to find, but to highlight a few:
200 pages, over 800 iliustrations, over 5,000 components described
and priced (all except 14 actually in stock), backed with a
By-Return Mall Order Service.

Please write your name and address in block capitals

NAME

ADDRESS

POST COUPON WITH

3/6 P.0. TODAY
(INC. P. & P.) HOME RADIO LTD., DEPT. RC, 187 LONDON ROAD, MITCHAM.

----------------------------J
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3-TRANSISTOR TUNER

By A. S. Carpenter, AM.I.P.R.E.

N A PREVIOUS ARTICLE, DETAILS WERE GIVEN OF A
4-transistor audio amplifier.! The unit then
described was intended as a gram. pick-up

amplifier but the article stated that it could also
form a receiver “back end”, if preferred, simply by
modifying the input circuit slightly.

Since then some experiments have been carried
out in conjunction with this amplifier, and various
tuners have been connected to it, these being of the
t.r.f. and superhet variety.

As expected, no form of t.r.f. tuner was com-
parable to a superhet. The latter type cannot be
excelled since it affords excellent selectivity and high
sensitivity.

The weak point in most t.r.f. tuners is undoubtedly
the low pre-detector amplification which makes the
demodulating diode distort the signal. The dis-
tortion can be cured, by providing sufficient r.f.

1“A Transistor Quartet’, by A. S. Carpenter, The Radio Con-
structor, May 1963, —EDITOR.

amplification by means of added stages, but if this
is done the expense becomes comparable to that of
a superhet—and without its stability. Distortion
due to the demodulator diode can also occur in a
superhet, as may be proved by tuning such a
receiver to a weak signal. However, a transistor
superhet usually has two intermediate frequency
amplifiers and a mixer/oscillator preceding its
demodulating diode, and these are usually adequate
for most purposes. The initial construction cost of
the superhet is obviously greater, but this is readily
offset by the added sensitivity and simplicity of
operation it affords. No regeneration circuits are
required!

The superhet tuner to be discussed here will,
when used with the amplifier previously described,
bring in Radio Luxembourg loud and clear and free
from interference on its own in-built aerial indoors,
the writer’s location being the West Country where
a local B.B.C. transmitter is putting out a strong

spot
Coil and Transformer Key

ARAAAA.
YUVYY

Ferrite Aerlal

Fig. 1. The circuit of the tuner. The ferrite frame connects to the 208PF section of the 2-gang capacitor
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Components List

Resistors
All fixed resistors 3W+10%,.
R; 47kQ
R, 10kQ
R; 3.9kQ
Ry 47kQ
Rs 6.8kQ
Rg 1.2kQ
R; 1kQ
Rg 33kQ
Ry 4.7kQ
Rip 3.9kQ
Ry;  1kQ
Rz 330Q
VR; 5kQ pot.
Transistors V
TR, ;
TR; OC45 [ Mullard
D; OA70

Coils and transformers

Lo P50/1

T, P50/2

T, P50/2 Weymouth
T3 P50/3 |

Miscellaneous
Ferrite aerial (with clip) RA2W Weymouth

Capacitors
Cy,2 208 x 176pF with screen. Jackson Bros.
Type “Oon
Cs  150pF mica, +1%
Cs4  O.1pF paper
Cs  0.01uF ceramic or paper
Cs  220pF mica, +1%
C;  180pF mica, +19% (see text)
Cs 8uF, 6V wkg., Electrolytic
Co 1uF, 6V wkg., Electrolytic
Cio 56pF mica, +-2%
Ci1 0.1uF paper
Cy2 1uF, 6V wkg., Electrolytic
Ci3  50uF, 12V wkg.
Cis 18pF mica-+2%
Cis 0.01uF ceramic or paper
CT; 60pF trimmer, mica
CT, 30pF trimmer, Mullard concentric

Switch
4-pole, 3-way rotary, miniature

Tagboard
18-way, 64 x 21in—Radiospares

Epicyclic Drive
Ball Drive, Jackson Bros. Cat. No. 5411

OCTOBER 1963

Top view of the tuner

Miscellaneous
Spindle coupler, control knobs (3), Battery (with
plugs) PP9 or similar—9V, hardware,
spacer, etc,

Components required for modification of *“ Quartet™
Amplifier (see text))

1 2uF 6V wkg. electrolytic capacitor

1 4.7kQ +W resistor

signal on 1457 kc/s (206 metres). The tuner, will,
of course, function equally well if employed with
suitable amplifiers other than that described in the
previous article.

The Circuit

The circuit is shown in Fig. 1 and it will be seen
that no “‘gimmicks” or trick circuits are employed,
the aim being dependability.

The tuner covers both the medium and long
wavebands and switching is so arranged that the
tuner and the amplifier can become switched off'
when changing from one band to the other, thereby
minimising the chance of accidentally leaving the
battery to run down. The intermediate frequency
is 470 kc/s and the total battery drain (tuner and
amplifier) is 10mA under low or no-signal conditions
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Fig. 2 (a). The tagboard layout and wiring; (b). A side view; (c). Panel details

rising to some 30-50mA, depending upon the volume
control setting, when a strong signal is being
received.

The tuner is temperature stabilised and neutralised,
the latter feature being desirable to prevent the i.f.
amplifier stages from becoming unstable. A measure
of a.g.c. is provided by returning the lower end of
the base feed potentiometer of TRy to the diode
load, at which point the demodulated signal also
appears. The amount of a.f. required is available
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at the slider of VR;. All components specified for
the tuner are readily available, the coils, aerial and
i.f. transformers being selected from the Weymouth
range. Various other components, such as VR,
Si, 2, 3 can be standard items, as may some of the
capacitors. Inspection of component price lists
shows that one must pay handsomely for the attrac-
tive sub-miniature items available, and it would
seem a wasteful luxury to pay extra when suitable
components of slightly larger proportions are

THE RADIO CONSTRUCTOR
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-already to hand.

Layout and General Constructional Notes

Looking at Fig. 2 it may be seen at () that a
2-deck arrangement is used, the main wiring being
associated with a standard 64 x 2lin 18-way tag-
board stood off from a panel and held by a spacer
at one end and the twin gang tuning capacitor at
the other. A “J.B.” epicyclic reduction drive is also
fitted as shown, and this eases station selection.

Fig. 2 (a) shows all the wiring on the tagboard,
that around the transistors being expanded slightly
for clarity. Whilst it is agreed that a neater final
form would result from turning the tagboard
through 180° and have the tags and wiring pointing
inwards, this would tend to increase the overall
depth. As it stands the wiring is easily accessible.
The connections between the blue lead of the ferrite
frame, C; and CT; are not shown in Fig. 2. The
tuning capacitor frame is coupled to the positive
supply line by a bolt passed through .he top left-
hand tag in Fig. 2 (a).

Fig. 2 (¢) shows the wiring related to the metal
panel, the dimensions of the latter being chosen to
enable the. unit(s) to fit a Clyne Radio ‘“Wave-
master” cabinet.2

Some key signs such as “B” and “C” will be
noted, and these are used to indicate connections
between various points; for example, a wire is run
from “B”, Fig. 2 (c) to ““B”, Fig. 2 (a). An external
connection is later made to points “E” and “A”
on the tagboard if the amplifier previously described
is used. There is only one point “A” in Fig., 2.
All wiring can be easily accomplished with the two
decks in position.

The i.f. transformers and L, are mounted first.
Although separate holes may be drilled in the
tagboard for the pins, it is simpler to drill a single
%in hole for each transformer, this being just
sufficient to let the pins pass through without the
can. Fixing is then accomplished by drilling a pair
of holes close to each aperture on either side to
accept the fixing-lugs The fixing lugs are pressed
out flat and soldered to tags on the board, as shown.
These tags are then interconnected with external
wiring to form the positive line. Conr.ections
carried via the transformer cans should be checked
for reliabie continuity, since the fixing lugs are only
rivetted and might eventually cause trouble due to
poor electrical contact. This did in fact occur during
construction of the prototype. If in doubt, the
fixing lugs of a transformer may be commoned by
connecting them together with a piece of insulated
wire passing round the pins.

Wiring up follows normal procedure and all
transistor lead-out wires are sleeved but left un-
shortened. Pin designations for transformers T,
T, and T3 are shown in Fig. 1. No connection
should be made to pin 4 of the i.f. transformers.

2 The constructor should check whether the switch employed in
the S;, 2, 3 position has the same tag relationship between fixed and
moving contacts ns that shown in Fig. 2 (¢). In the switch illustrated,
the inner moving contact tag is in line with the corresponding fixed
contact tag for position 2.—EDITOR.

OCTOBER 1963

Further view of the tuner

Modifying and connecting the Amplifier

Making the “Transistor Quartet™ unit suitable
for connection to this tuner is simple. Its volume
control/On-Off switch, input socket, and battery
are removed or disconnected, as also is resistor,
R; (1.5MQ). C,, the input capacitor, is exchanged
for a miniature 2uF, 6V electrolytic, its negative
end being connected to the base of TR, and the
junction of Ry and Rj, and its positive end con-
nected to the slider of the tuner potentiometer,
VR, via a 4.7kQ resistor. The free end of the
amplifier negative feed wire (the other end connects
to the White lead of the output transformer) is
now joined to the tuner at point “A” whilst a
further lead is taken from the amplifier positive
line to point “E” on the tuner. Both units now
come under control of S3 for On/Off switching
purposes.

Setting up

Provided all wiring is in order the. battery is
connected with correct polarity and the switch
turned to position 3 (Medium waves). Alignment
is now carried out in the following manner. The
vanes of C,, C, are fully enmeshed and a modulated
470 kc/s signal is fed to the ferrite aerial by holding
the generator lead close to it. The generator
output and VR; are suitably adjusted and the
cores of T3, Tz, and T; trimmed carefully in that
order for maximum output, the generator output
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being readjusted to a lower level as alignment
proceeds. The generator is next adjusted to 600
ke/s and the core of Lg carefully adjusted until
the signal is heard, this being peaked by sliding
coil L; along the ferrite rod. Next, the generator
is set to 1500 kc/s and the vanes of the twin gang
are almost fully disengaged to bring in the signal,
this being peaked by means of CT; and CT,.
The generator is now switched to 200 kc/s and
the tuner switch rotated to position ! (Long waves)
whereupon rotating the twin gang to half setting
should once more tune in the signal. L, is then
moved along the ferrite rod as required. Should
the 200 kc/s signals not appear at the correct point
on the scale, or not at all, replace C; with a 150pF

fixed capacitor parallecled by a 90pF trimmer and
adjust for optimum results. Final slight adjust-
ments may be made on signals, L; and L; being
finally locked firmly. Alignment can be carried out
without a signal generator, but the precise value
of intermediate frequency will not then be known
and incorrect adjustments might make it difficult
to obtain results on 200 kc/s.

Conclusion

The two units are easily housed in a small con-
temporary cabinet together with a PP9 battery
and 7 x d4in speaker, the whole representing a
sensitive 7-transistor receiver that is comparable
to many commercial models.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available. Users of this

service undertake to acknowledge all letters, etc., received and to reimburse all reasonable expenses incurred by

correspondents. Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition within
a reasonable period of time.

Marconi VHF Transceiver Type 1585.—J. Cowley,
32 Fenton Street, St. Helens, Lancs, wishes to
borrow or purchase handbook or circuit or informa-
tion on 2 metre conversion.
* * -

Siemens Receiver.—R. Horton, 12¢ Vulcan Street,
Waddington, Lincoln, has obtained this German
receiver (Serial No. 053910) but valves are missing.
Required information is the valve line-up and
would appreciate circuit diagram.

* * *

TR10056 (R12352 and T12351).—B. J. Chesworth,
82 Orchard Road, Wednestield, Staffs, would like
to borrow the circuit diagram.

* * *

Hallicrafters S40B Receiver.—M. J. Wickstead,
99 Farlstield Road, London, S.W.18, would like
to borrow, hire or purchase, the circuit or manual
and any modification details for this receiver.

* * *

46 Transreceiver.—M. Miller, The Post Office,
Stanley Common, Derbyshire, requires to know
where the crystals and coil box may be purchased
and also details of the switch and its wiring.

* * *
MCR1 Receiver.—L. O. Tully, 120 Victoria Street,
Fairficld, S3. Brisbane, Queensland, Australia,

wants the alignment details of the Range | coil
box and/or loan or purchase of the manual.
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Howard 450A Communications Receiver.—R. J.
Henville, 8 Greylands Park Grove, Newby, Scar-
borough, Yorks, requires the circuit diagram or
any other information on both this and the Halli-
crafters Super Skyrider receiver.

* * *
Beam Echo ‘“‘Avantic’’> SPA21 Stereo Amplifier.—
P. W. Quested, 121 High Street, Sheerness, Kent,
wishes to obtain, on loan, the circuit or other
information on this equipment.

* * *

Associated Cine Equipments Tape Recorder TR11.—
B. Smith, 4 The Glen, Hanham, Bristol, requires
to borrow or purchase the circuit or manual of
this unit.

* I *
Ferguson TV 6405/6407.—M. L. Hackett, Rosslea,
24 Doulton Road, Springfield, Nr. Dudley, Worcs,
would like to hear from any reader who has modified
this export TV to British 405 line operation.

* * *
HRO Senior Communications Receiver.—R. K.
Harvey, Mossy Hill, Scousburgh, Shetland, requests
the loan or purchase of the handbook.

* * * :
Wavemeter Type W1310.—C. D. Crowder, 53
Frederick Road, Wylde Green, Sutton Coldfield,
Warks, is anxious to obtain the circuit and opera-
tional notes of this unit which covers the frequencies
160 Mc/s to 220 Mc/s.

THE RADIO CONSTRUCTOR

www americanradiohistorv com



.52
Cooms Freaseny

cantreho- -
_———Qp Ca A

_—'c' \
|'\\
W
1 C2 Cs 2, Lo
o\ 5 3 52
I C"A/

The circuits presented in this series have been
designed by G. A. French, specially fr the enthusiast
who needs only the circuit and essential data

suggested circuits

R3
L3

POPULAR CLASS OF RECEIVER
A with home-constructors is the

“two-station” broadcast set.
Receivers of this type are either
simple .rf. or superhet valve sets,
and they are provided with a switch
which enables them to receive either
the Home or the Light programme.
The switch connects pre-set values of
capacitance across medium wave
tuned circuits, and the receivers have
the advantages that no variable
tuning capacitor, dial drive and
tuning scale are required, and that
there is no necessity to employ
padding components or make any
tracking adjustments. Since ‘‘two-
station” sets are only intended to
receive local transmitters, it is normal
practice to omit a.g.c. circuits. In
most instances, very good results are
obtained with three valves only.
The simplicity of operation of these
receivers, combined with the fact
that only two programmes are, in
any case, available during most of
the day, makes them very popular
with the female members of the
family for use in the kitchen.

When the “‘two-station’ receiver
employs a t.r.f. circuit it is usual to
have an r.f. amplifier feeding a
detector, which may employ re-
generation. The function of the
tuned circuit in the aerial stage is
then largely that of ensuring that the
desired signal is passed to the r.f.
amplifier grid at adequate level, and
it does not offer a large contribution

OCTOBER 1963

No. 155 “Two-Station” Aerial Circuits Without

Switching

to the overall selectivity of the
receiver. The tuned circuit following
the r.f. amplifier valve is only slightly
damped, and it provides the major
contribution towards selectivity.
This fact is especially true when
regeneration is employed. The
selectivity offered by the aerial tuned
circuit becomes even less important
when a superhet circuit is used. The
i1.f. stages give adequate adjacent
channel selectivity, and all that the
aerial coil is called upon to do is to
apply the required signal to the
frequency changer signal grid at
optimum level, and to ensure that
signals at the second channel and
intermediate frequencies are not
passed on.

Obviating Switching

In both the t.r.f. and superhet
versions of the conventional “two-
station™ receiver, part of the switch-
ing circuits have to vary the capacit-
ance across the aerial tuned circuit
when changing from one station to
the other. This applies a restriction
on the layout, because the aerial coil
has then to be mounted close to the
switch. A further factor is that
switch wiring may cause undesirable
feedback in the t.r.f. version unless
the aerial circuit switch contacts and
wiring are kept well away (or are,
preferably, screened) from the detec-
tor wiring.

An interesting approach to the
switching problem consists of using

www americanradiohistorv com

an aerial tuning circuit which offers
optimum gain, simultaneously, at
botit of the frequencies it is desired
to receive. Such a circuit may then
be mounted at any point on the
chassis, because 1t requires no
connections to the station selector
switch whatsoever. In the tr.f.
version of the receiver, both signals
can be applied simuitaneously to the
grid of the r.f. amplifier whereupon,
if the detector tuned circuit has
sufficient selectivity to be able to
select one or the other of these
signals, the receiver will offer the
same performance as with a con-
ventional aerial circuit. When a
superhet is employed, the proposed
aerial tuning circuit offers both
signals at optimum level to the
frequency changer signal grid. with
the result that the local oscillator
selects «ither one or the other for
application to the intermediate fre-
quency amplifier. If the proposcd
aerial tuning circuit offers the same
rejection as the conventional circuit
to second channe! and if inter-
ference vas is the case with the circuit
to be described here) the performance
of the superhet remains unaltered.
Sumrning up, it may be stated that
the use of an aerial tuning circuit
which simultaneously selects both
signals at optimum strength has the
advantage of removing a restriction
on layout requirements and of
simplifying the station selector
switching circuit.  Its use 15 justified
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Fig. 1. The set-up employed to test the experimental *‘two-station” aerial

circuit. The component values and valve speciified are not critical, and are

given purely for guidance, Component values not shown are discussed in the

text. The voltmeter may be a valve-voltmeter or a high resistance (10,000

ohms per volt) moving coil instrument. Yoltage readings will be in the range
of 0.25 to 5 voltis

in a t.r.f “two-station” receiver if
the subsequent detector tuned circuit
is capable, on its own, of selecting
one or the other of the required
frequencies. With a “two-station™
superhet its use is completely justi~
fied, since it guards against .f. and
second channel interference equally

as well as a conventional circuit, :and

because the superhet configuration
enables either of the two signals, to
be selected by the oscillator.*

Fig. 2.

For the second test,

L3, C, and C3 were taken cut of

circuit, Ly, C; being connicted
direct to the grid of V;

Employing a Bandpass Circuit

The most obvious choic: for a
two-frequency aerial tuning; circuit
is given by an over-coupled tvandpass
circuit. It is not generally appre-
ciated that, by heavily over-coupling
a bandpass circuit, it is possible to
obtain two peaks having extremely
wide separation. These peaks have

* If one signal is exceptionally greater in
strength than the other, there is a risk of
cross-modulation in the frequency changer.
This condition will not, however, occur in
the majority of instances.
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the same amplitude as is given by

_critical coupling, with the result that

either peak offers optimum amplitude
at the frequency to which it cor-
responds. For the purposes of this
article, the writer carried out an
experiment to check whether a
bandpass pair could, in practice,
offer a suitable response. It was
found that such a response could be
achieved very readily, and that all
that was needed was the addition of
one trimmer and one tuned winding
to the conventional switched aerial

908ke/s
0de

+5

circuit. The writer should add that
he has not tried the proposed circuit
in a receiver itself, and that the
information given here relates to the
results obtained under the conditions
described.

Experimental Set-up .

It was considered that a typical
application for a ‘“‘two-station”
tuning circuit would be that it should’
give optimum gain for the medium
wave Light Programme transmission
on 1214 kc/s, and to' the London
ilc;me Service transmission on 908
c/s. -
The experimental circuit shown in
Fig. 1 was then set up. In this, an
amplitude modulated signal genera-
tor is applied to .the coupling
winding -of a conventional iron dust
cored medium wave aerial coil,
Ly, L,, the type employed being an
Osmor QAS8. The tuned winding is
paralleled by .a fixed capacitor, Cy,
and is coupled by a trimmer to a
second medium wave tuned winding,
Ls;. This latter is an Osmor QHF8
r.f. coupling coil, no.connections
being made to the coupling winding.
A second fixed capacitor, C;, I8
connected across Lj3.  Thus, the
components L,, Cy, C3, L3.and Cs
form a simple bandpass circuit,
variable top-C coupling being given
by C,. Frequency adjustment is
provided by means of the iron dust
cores in the coils. The coils were
mounted approximately 6in away
from each other to minimise induc-
tive coupling.

The voltage across Lj is applied

1140ke/s
+154d8

-40&- v

T ] : 1 T T
700 800 900 000 HOO 1200 1300 #4400 1500 OO

Frequency (kess)

Fig. 3. The response curves given by the circuits of Fig. 1 and Fig. 2
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to an r.f. pentode, Vy. The amplified
voltage at the anode of the pentode
is then fed to a shunt detector, Dy,
the detected voltage across. which is
monitored by a high resistance
voltmeter. It was found helpful to
add the components R4, C7 and Cs
30 that the detected a.f. voltage could
be fed to an a.f. amplifier and loud-
speaker, since this gave an audible
indication of the response of the
circuit during initial checks.

The r.f. pentode and subsequent
components are employed merely to
offer an impedance to L3 which
would be similar to that offered in a
practical receiver circuit. Com-
ponent values and valve type are
shown in the diagram, but they are
in no way critical.

After the coils and C; had been
correctly aligned, the response curve
of the circuit was drawn with the aid
of the signal generator and volt-
meter. The result is shown in Fig. 3.
The circuit of Fig. 1 was then
changed to that of Fig. 2, which
corresponds to a conventional aerial
input circuit. Without adjusting
the dust core in L;, Ly, a second
response curve was taken. This is
also shown in Fig. 3.

The two response curves are drawn
on the same co-ordinates in Fig. 3
in order that they may be compared
for shape and amplitude. The zero
dB level corresponds to the higher
of the two bandpass peaks, and it
will be noted that the single peak
given by the circuit of Fig. 2 is only
1.5dB higher than zero dB level.
There is a slight “tilt” in the band-
pass response, and the higher
frequency peak is 2dB down. It may
be said, therefore, that so far as the
circuits of Figs. 1 and 2 are con-
cerned, the bandpass arrangement
offers, at worst, signals which are
only 3.5dB down on that given by a
single tuned coil.

After alignment had been carried
out, the low frequency peak appeared
at 908 kc/s (London Home Service)
and the high frequency peak at
1214 ke/s (Light Programme), as had
been required. There is a fairly deep
trough, the lowest amplitude occur-
ring, 19.5dB down, at 1040 Kkc/s.
Apart from frequencies between
about 990 and 1,120 kc/s the skirts
on either sides of the bandpass peaks
are as steep, or steeper, than those
offered by the single tuned winding.

Setting Up the Circuit

The alignment of an over-coupled
bandpass pair is difficult without an
oscilloscope and a wobbulator cover-
ing the required range. Suitable
equipment was not available to the
writer and an alternative approach
was employed.

OCTOBER 1963

To first IF
transformer

Fig. 4 (a). The proposed aerial circuit fitted to a fairly representative
“two-station” t.r.f. receiver (shown in skeleton form and without the a.f.
amplifier). Sy and S, are ganged and offer station selection. Switch S
selects pre-set capacitance for the regeneration circuit, whilst Sy connects
additional capacitance across the tuned winding of the detector coil
assembly ,
{b). The corresponding *‘two-station” superhet circuit

At first, trimmer C, of Fig. | was
set to minimum capacitance, where-
upon the coils became under-
coupled. Each coil was then adjusted
to the same frequency, this being
initially chosen, at random, at a
figure slightly below that for the
desired high frequency peak. C>
was then increased in value until the
desired peak separation (306 kc/s)
was obtained. At the first attempt,
both peaks were higher in frequency
than the desired figures by an amount
which was noted down. C, was once
more set to minimum capacitance
and the two coils were then adjusted
to a new fixed frequency, this being
lower than the previous fixed
frequency by the amount which had
been noted down. C, was once more
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adjusted for correct peak separation
and the error, which was now small,
noted. Again, C, was set to mini-
mum capacitance, after which the
two coils were aligned to the
corrected fixed frequency. It was
possible, this time, to obtain two
peaks at exactly the desired positions
when C, was readjusted.

The alignment procedure just
described may sound a little tedious,
but it can be carried out quite quickly
in practice. 1t was found that the
a.f. amplifier and loudspeaker was
extremely helpful, since it enabled
initial adjustments to be made very
quickly. The final alignment was
made with the aid of the voltmeter.
As was just mentioned, it is difficult
to make adjustments to tuned
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circuits in a bandpass pair in the
over-coupled condition unless a
wobbulator and oscilloscope are
available. It is much easier to
employ a process similar to that
outlined above.

It was found, when the circuits had
been set up satisfactorily, that
trimmer C, required a capacitance
of approximately 65pF for correct
peak separation.

The reason why it is necessary to
start, in the under-coupled condition,
with a frequency higher than the
central frequency, is that the effective
tuning capacitance across each coil
becomes greater as the value of the
top-C trimmer increases. It will be
noted that, when the circuit was
changed to the Fig. 2 condition, L,
resonated at 1,140 kc/s, this being
considerably higher than the central
frequency.

Installation in a Receiver

If the circuit is to be installed in
a receiver, it is preferable for the
inductive coupling between L;, Lo

and Lj to be kept at a low value,
since such coupling may cause a
distortion of the bandpass response
curve. Inductive coupling may be
reduced by so mounting the coils
that their axes are at right angles,
and it may be eliminated by screening
them from each other. Thus, one
coil could be fitted above the chassis
and one below.

The circuit required for a tr.f.
“two-station” receiver is shown in
Fig. 4 (a), it being assumed that the
detector tuned circuit switching
includes a regenerative coupling.
The bandpass coils and capacitors
are identified by the same circuit
references as in Fig. 1. The corres-
ponding circuit for a superhet is
shown in Fig. 4 (b). It will be seen
that, in this case, station selection is
achieved by the delightfully simple
process of switching one capacitor
in or out of circuit.

When the circuit is installed in a
receiver it will need to be aligned by
the use of a test circuit such as that
of Fig. 1. This may be achieved

quite easily by replacing the anode
load of the r.f. pentode (in the case
of a trf. set) or the frequency
changer heptode or hexode (in the
case of a superhet) by a resistor, and
adding the shunt detector com-
ponents and voltmeter. Final adjust-
ments may be carried out with the
aerial connected, the signal generator
being coupled into circuit via a
capacitor of about 5pF.

With the experimental circuit, it
was found that L, and L; resonated
at the desired frequency with parallel
capacitances of about 100pF. The
fixed tuning capacitances required
for different coils may vary from this
value, however, and this is a point
which will have to be experimentally
determined.  Obviously, different
values will be needed in the paraliel

.capacitors (and the trimmer) if

frequencies other than those men-
tioned here are required. When an
a.g.c. circuit is employed, the a.g.c.
voltage may be applied, in normal
manner, to the lower end of Ls, this
being bypassed to chassis by a-
~apacitor of some 0.01 to 0.1uF.

book reviews

ELECTRONICS IN INDUSTRY. By John Stewart Murphy. 216 pages, 53 x 8%in. Published by Oxford University
Press. Price 25s.

The control of production machinery by electronics is now a well established practice, and it offers a fascinating
subject of enquiry for the engineer or enthusiast whose main interests are with domestic entertainment equipment
and the like. This book outlines the large number of electronic applications in the world of industry, and it explains
the processes involved at a level which can be followed by anyone with a basic knowledge of radio and electronics.

The first four chapters deal with the science of electronics, valves, semiconductors and electronic circuits, and these
start from basic elements. Chapter 5 then carries on to synchros and servomechanisms, to be followed by chapters
covering measuring devices, transducers and actuators, digital and analogue computers, and electronic control and
automation. The text is well illustrated with diagrams and photographs, and the information given is presented very
clearly and concisely.

Despite its general approach, the book gives a considerable amount of specific information on the processes described.
In consequence, not only is it of interest as a detailed introduction to industrial electronics, but it also provides a wide
range of useful ideas and techniques which will be of direct value to engineers associated with the production {ine or
with the building of automatic devices.

RECORD OF SEMICONDUCTOR OUTLINES, Second Edition. 88 pages, 74 x 93in. Published by The Electronic
Valve and Semiconductor Manufacturers’ Association. Price 12s. éd.

Semiconductors come in all shapes and sizes. Nevertheless, they still have to conform to listed dimensional
specifications, and such specifications are fully covered in the book under review. The term “‘outline’” refers to outside
dimensions, and the appropriate drawings also include details of mounting centres and similar relevant information.

The present edition contains 70 outline drawings, this being 27 more than in the first edition issued in 1962. The
outlines include dimensional specifications raised by N.A.T.O., |.E.C. (International Electrotechnical Commission) and
J.E.D.E.C. (Joint Electron Device Engineering Council of the Electronic Industries Association, U.S.A.). Frequently,
a semiconductor outline satisfies the requirements of more than one of these bodies, and the appropriate specification
numbers are cross-referenced throughout the book and, also, in an index at the end. The whole field of semiconductor
devices, from integrated circuits to high-power thyristors, is dealt with.

Whilst not exactly falling within the field of home-constructor interests, this book will be invaluable to the engineer
who is working on mechanical or electronic equipment design.
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“Double-Beam” Converter for your Oscilloscope

by A. G. Dowding

This converter, which will be of especial interest to the experimenter, can provide two
simultaneous oscilloscope traces by sequential input switching. Amplifier components are
suitable for a.f. inputs

\HE WRITER IS SURE THAT ANYONE WHO HAS AN
oscilloscope will appreciate how much more
could be achieved with a double-beam instru-

ment providing two signal displays at the same
time. This would allow, for instance, the input and
output waveforms of an audio amplifier to be
compared side by side, a very useful facility when
testing for distortion. It is not proposed, however,
to explore these prospects here, but to describe the
operation of this converter.

The Circuit

As may be seen from the circuit diagram, the
converter is essentially an electronic switch which
very rapidly switches from one input to the other,
thus creating the iltusion of two traces. This does,
nevertheless, mean that the same timebase has to be
used for both signals.

Switching is carried out by a square waveform

generated by the multivibrator circuit around V;
and V3. The use of two triode-hexodes enables

direct “gating” to be applied to the hexode section
of each valve. Otherwise the “gating” signal, with
suitable negative bias, would have had to be applied,
say, to the suppressor grid of an ordinary pentode
valve. This could be done if no suitable triode-
hexodes were available. There is also provision for
separating the waveforms, one above the other, by
means of the 50kQ potentiometer, Rg.

Almost any triode-hexodes should cope. 6K8’s
are suggested here but they may be, physically, on
the large side. The two amplifier valves, V1 and Vg,
are not critical and practically any pentodes will
suffice.

This circuit may be built up as a separate unit,
its power supplies being taken from the oscilloscope
and its output being applied directly to the Y plates.

EDITOR’S NOTE
Multivibrator operation may, possibly, be improved by returning
Rg and R to the cathodes of V, and V3, rather than to chassis,
Also, trace distortion might be reduced if cathode bias components
(say 1.5kQ and 25uF) were inserted in the cathode circuits of Vy and
34. degching speed may be increased by decreasing the values of
s and C.

250V

+
Rz

All capacitors 350V wkg 25V
unless otherwise stated
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O.K. for SOUND

by Wallace Studley

in order to discover whether the ECF80

triode-pentode valve could be made to perform
audio tasks satisfactorily so that, in conjunction
with a sensitive output pentode, 4 or 5 watts of
reasonably good quality sound reproduction could
be expected from a crystal pick-up source.

The final design which is presented here proves
that such an arrangement is practical, the output
afforded being more than that generally required.
Separate bass and treble controls in conjunction
with negative feedback ensure an excellent frequency
response for such an unpretentious unit.

The layout in the original is very compact, the
amplifier itself being contained on a chassis measur-
ing 6in wide by 34in deep by 4%in high. A separate
power supply section is used.

THIS SMALL AMPLIFIER WAS BUILT RECENTLY

The Circuit .

From the circuit diagram, Fig. 1, it will be seen
that the input is fed straight to VR, the volume
control, and thence to the triode section of V,
The output developed across R; is next applied
to the tone control circuit via C;. A high degree
of attenuation now occurs due to the circuit around
the treble control VR, and the bass control VRa.

A Simple
Amplifier

The pentode section of the ECF80 is arranged as a-
voltage amplifier feeding the output valve V,.
From the secondary of the output transformer
the connection necessary to obtain negative feedback
to operate is made, this feedback - considerably
improving the frequency response. Minor tone
correction is applied to the output transformer
primary in the form of capacitor C;q, this being
connected across the transformer winding.

A high grade output transformer is desirable
and in the prototype this item occupies a large
area of the available top chassis space. A suitable
type is specified in the components list.

Layout and Constructional Details ,

Those who consider duplicating the unit will
find the small chassis requires that all components
are carefully positioned. In the original, can type
electrolytic capacitors for C; and C4 saved space
horizontally, The electrolytic capacitor C; must
be isolated from the chassis, this being a wire
ended type being securely held to the chassis front
drop by a spring clip.

A simple tagstrip provides major anchor points
and small components can be suspended in the
wiring. Space exists for alternative input sockets.

ECF8O Ry EL84
T

&

Fig. 1. Circuit of the amplifier
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Fig. 2. Above-chassis layout

and, should such sockets be fitted, it will be desirable
to extend -the front panel on the side associated
with the input and fit an input selector switch.
Suitably modified input wiring is shown in Fig. 3.

Sockets for the loudspeaker are mounted at thg
rear of the chassis.

A large grommet is fitted to the rear upper
surface of the amplifier at a convenient point
near the speaker output sockets to enable connections
to be made to the output transformer, T;. This
grommet also allows a 3-core power supply cable
to pass through to the underside of the chassis,
where connection is made to the h.t., 6.3V and
chassis tags (see Fig. 4) of the tagstrip. The other
end of the 3-core cable is terminated in an octal

Fig. 3. Modified input wiring with selector switch

plug which fits a similar socket on the power supply
chassis.

Two smaller grommets are needed at the front
upper surface of the chassis for the leads to the
panel. One may be positioned between the input
socket and V; valveholder and the other below
VR;.

Panel Details

As may be seen from the photographs, it was
convenient to mount the controls on a panel,
and for this hardboard was used. Potentiometers
of ex-Government type are used in the VR; and
VR; positions, a miniature type being required
for VR, in order that the coaxial input plug can
easily be inserted into the socket provided.

The Power Unit . .
~ If no power unit exists one may be made up
quite easily on a chassis of the same size as that
used for the amplifier, and a circuit is shown in
Fig. 5. A current rating of 60mA for the mains

Components List

Resistors

(All 4 watt unless otherwise stated)
R; 180kQ 209,
Ry 2.2kQ709%
Rs 270kQ 109
Ry 47kQ 109
Rs 270kQ 209,
Rg 1.8MQ
Ry  10kQ 209
Rg 330Q 20%,
Ro 2.2kQ10%
Rio 33Q10%
Ry; 470kQ 20%
Rjz 1802 109, 1 watt
Rj3; 1kQ 109,

1MQ log.
VR; IMQ lin
VR; 2MQ lin

Valves
V: ECF80
V., EL84

Valveholders
B9A (2)

Chassis
6 x 34 x 14in

OCTOBER 1963

Capacitors

(All 350V wkg. unless otherwise stated)

Ci(a), (b) 50 + 50uF electrolytic 12V wkg.
C; 0.05uF

C; 100pF

Cs4  32uF electrolytic

Cs 220pF

Cs  3,000pF

C; 100uF electrolytic 6V wkeg.
Cg 0.05¢F

Co O.IpF

Cio 2,000pF

Ciu 1,000pF

Output Transformier
T, Primary impedance 5k{2, Gilson W.0.767
(3.7, 7.5, 15 secondaries)

Miscellaneous
Coaxial sockets (surface mounting type)
Control knobs
Speaker output socket
Octal plug and lead
Selector switch (if required)
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M

X Ez80 Mains
Transformer

Fig. 4. Tagstrip connections showing, in particular,
the connections to the 3-core power cable

T

wn

Voltage Table
Fig. 5. Power unit circuit diagram

Location Reading Meter
HT rail at T, 320V 1,000V range Components List
HT rail at C,4 295V L,oov . 5
Cathode V(y) 2.6V v, ) ] Power Unit
Cathode V) 1.8V v, Mains Transformer
Cathode V; 8.6V iov Secondary 300-0-300V 60mA, 6.3V 2A.
: Ciaan by 16 + 16pF electrolytic 400V wkg.
Vi EZ80
transformer sccondary will be suitable for fthe S1  Toggle on/off switch

amplifier on its own and a secondary voltage

rating of 275-0-275V will be adequatc if a 300-0-300V Chassis
component is not available. The smoothing and As for ampiifier
reservoir capacitors Ci(a), (b)» can be mounted

under the chassis and may consist of a double L.F. Choke

tubular type. 10H Gilson 808
Octal valveholder (1)
Phase of Feedback B9A valveholder (1)
When the amplifier has been completed. the 150mA fuse and holder

wiring may be checked and a test made for possible

h.t. short-circuits. It then becomes necessary to have warmed up an audible oscillation is heard
check the phase of the negative feedback. A from the speakcer, the amplifier should be switched
loudspeaker should be connected to the amplifier off at once, and the connections to either the primary
and the latter switched on. If, after the valves or secondary of T reversed.

NEW DOUBLE-TRIODE
for TV Distribution Systems

A new special-quality, double-triode (ECC2000) for television v.h.f. distribution systems and aerial amplifiers, has
been introduced by Mullard.

In addition to being suitable for the single-channel, broadband and distributed amplifiers commonly used in such
systems, the valve can also be used in the Y amplifiers of broadband oscilloscopes.

A neutrode screen in the input section reduces anode-to-grid capacitance (and thus feedback), and enables the
valve to be used in many circuits without neutralisation. Mutual conductance of the input section is 13mA/V at an anode
current of 15SmA and 17.5mA/V at 27mA. The ECC2000 has a 10-pin base (B10B) which enables the neutrode screen
to be earthed separately or used in a neutralising circuit.

The output section of the valve is intended for grounded-grid operation. It is of conventional form and gives a
mutual conductance of 177mA/V at an anode current of 15mA and 22mA/V at 27mA,

The valve can be operated in a low current condition when used as a small-single amplifier, or in a high current
«condition when used as a higher-gain voltage amplifier or power output stage.
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Car Anti-theft Device

By BRIAN CRANK

An unattended car is, these days, at the mercy of both the professional
thief and the amateur “joy-rider”. Qur contributor describes an
anti-theft device which he has successfully fitted to a car himself,

and which has a number of ingenious features.

Because of its

transistor timing circuit the device, as described here, is only suitable
for cars having 12 volt systems with positive earth

HE WRITER WAS RECENTLY ASKED
by a friend, who had had his
car stolen for a joy-ride, to

design an anti-theft system which
would prevent a repetition of this
occurrence. The anti-theft device
described in this article was the
result, and it has proved very satis-
factory in practice.

Operation

In the prototype system, micro-
switches are fitted to the doors, boot
and bonnet, so that any unauthorised
person opening one of these triggers
the alarm system. The horn and an
external warning lamp then operate
alternately, regardless of whether the
door is left open or is shut again.
If the door is left open the alarm
system operates continually, but if
the door is closed the system shuts
down after a pre-set period. How-
ever, the system will commence to
operate again as soon as a door is
opened. Once the system has been
triggered, a small warning light on
the dashboard becomes continually
illuminated, and this informs the
owner that his car has been tampered
with during his absence.

Circuit Details

The circuit of the device appears
in the accompanying diagram. This
illustrates the relays with the “de-
tached” method of presentation, in
which each relay coil is represented
by a rectangle identified by a letter
over a figure. The letter identifies the
relay, and the figure indicates the
number of contact sets which the
relay has. Each contact set is iden-
tified by a letter and a suffix number.

Thus, relay .‘% has two contact sets,
these being A; and A;. The contact
sets may appear anywhere in the

diagram and are shown in the de-
energised position.
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Relay -li)- has a 1,700+ 1,700Q coil

in the prototype, but other coil
resistances would be satisfactory
provided that the relay is capable of
being. energised by the transistor.!
Due to the use of a transistor in the

1 The minimum coil resistance of relay -—-[1)—
could be of the order of 500Q. The main
requirement of the relays is that they should
be capable of operating reliably at 12 volts.
It should be noted that contacts Dj, A; and
B; are called upon to carry the relatively
heavy current drawn by the horn and
external warning light, and that these
contacts should, preferably, be capable of
handling this current. The fact that they are
employed very infrequently may, however,
allow the use of lighter contacts than would
normally be required for continuous opera-
tion.—EDITOR.

Door, boot and bonnet

time delay section, the warning
device, as it stands, is only suitable
for cars having 12 volt systems with
positive earth.

The device is switched on by
closing switch S;. The negative
supply is then fed to R, and C; by
way of R; and contact A;. C;
charges very rapidly to the full nega-
tive voltage, and TR; bottoms.

Relay ]_1). becomes energised and its

contact D closes.
When a door (or the boot or
bonnet) is opened, its associated

microswitch closes. Relay ? ener-

gises, and is held on by its contact
Aj;. Power is also applied to the
flasher unit. Contact A; disconnects
the negative supply from R; and

applies it to relay TC Capacitor Cr

now commences to discharge, slowly,
into R, and the base-emitter junction

of TR;. Relay % holds on by means

of its contact C;, and stays energised
until switch S is opened. In conse-
quence, the dashboard warning light
becomes continually illuminated, and
can only be extinguished by opening

1.

As soon as the supply is passed to
the flasher unit by the closing micro-
switch and contact Aj, this com-
mences to operate. The unit em-
ployed in the prototype is a type
intended for direction indicator cir-
cuits, and it is slightly modified as

microswitches . D S| -iav
rl I l - {on -oft¢
sfsfsfsf
) 1 <

wu»ﬂ
U

o™ 1

EL‘

\‘\\,__-_v-—
A

Modified flasher
unit light

External warning

Al
Dash warning Car
light chassis

The circuit of the car anti-theft device. The microswitches, S, to Ss, close
when the associated door (or boot or bonnet) is opened. Further
microswitches could be added in parallel, if desired
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explained later. It causes relay !;

to continually energise and de-
energise, with the result that contact
By switches on the horn and external
warning light alternately.

As C; discharges, the negative
potential at the junction of Ry and
R; decreases. After a period, this
negative voltage is sufficiently low
to allow TR collector current to fall,

with the result that relay ? even-

tually becomes de-energised.
When relay T de-energises, con-

tact D; opens, thereby breaking the
negative supply to relay _2_’ the

flasher unit and relay BT The relays

de-energise and the flasher unit ceases
to operate. Contact A, reconnects
R; to the negative supply, where-
upon C; becomes charged and TR,

bottoms once more. Relay -]12 be-

comes energised again, and its con-~
tacts D close.

If, when this occurs, any of the
door microswitches are closed, the
warning system commences to Op-
erate once again, and continues to
do so until the end of the timing
period controlled by C; and R,.
Should a door microswitch still be

closed at this instant, the warning
system will commence a further
operation. In other words, the
warning system operates continually
whilst any door microswitch is
closed.

If, at the end of a timing period,
all microswitches are open (corre-
sponding to all doors, boot and
bonnet being closed) the warning
system reverts to the “ready” condi-
tion. It will immediately commence
to operate again as soon as any
microswitch is closed.

Additional Points

There are several further points
which need to be mentioned with
respect to the device.

It is desirable to employ a relay
having a fairly high resistance in the

(—1: position, and to ensure that the

dashboard warning light is a low-
consumption type. Battery drain
will then be minimised when these
components are operated. A fairly

high resistance for the 21 relay coil

would, for the same reason, be
desirable.

The time delay offered by R; and
C; in the prototype was 2 minutes.
This period can readily be changed,
if desired, by altering the values of
these components. .

The flasher unit is one of the

“Navigator” series available at
Woolworth’s stores. It is necessary
to remove the case and cut the
heater lead between terminal IG
and terminal 54.2

It is not essential to use micro-
switches on the doors, etc., as any
other device which can be made to
close a pair of contacts or operate a
switch could be used. The writer is
at present experimenting with a
pendulum switch to operate the
system.3

The on-off switch can be a-con-
cealed switch, or one of the type
operated by a key.

A device such as this is very adapt-
able, and a large number of modi-
fications could be made to that
described here.

As a final note, it should be
pointed out that it is advisable to
employ a test lamp or meter in place
of the horn when checking the
system, in order to avoid possible
annoyance to neighbours.

2 Because of possible variations here, it is
advisable to carefully check the internal
circuit of the flasher unit before modifying,
to ensure that it meets circuit requirements.
—EDITOR.

3 This consists of a very sensitive pendulum
inside a heavily damped pendulum. The
damdping is provided by suspending the
pendulum in heavy oil. The outside pen-
dulum takes up the angle at which the car
is parked. If the car is then moved, the inner
pendulum contacts the outer pendulum and
triggers the alarm system.

Computer will aid Planning of
Water Pipe Networks

A new device which enables the cost of certain types of analogue computing installations to be reduced by over
50% has been developed by EMI Electronics Ltd. This price reduction means that the analogue computer is now more
economically acceptable to engineers, particularly those working on water distribution and allied problems.

The device consists of special plug-in units which can be fitted into a standard EMlac Il analogue computer module.
These units increase the computing capacity so that up to 36 computing amplifiers can be utilised in a module.

It is expected that the modified EMlac computer will be of particular interest to water boards who are frequently
faced with difficult computational problems when considering the maintenance of their present pipe systems and possible

extensions to serve new regions.

Various system changes can also occur as a result of burst mains or increased demand in certain areas. In these
situations the boards have to ensure that their systems are adequate to cope with the changes. If not, new mains must
be built to provide the increased flow rate or to replace existing but inadequate main pipes. In most cases, due to the
methods by which water networks have been built up, the best routes and sizes for new mains are not obvious.

The analogue computer is the ideal tool for water board engineers working on such problems, but up till now the
cost of these computers has limited their application. The price of the modified EMlac Il is approximately £2,400

complete.
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News and Comment

R.S.G.B. Golden Jubilee

One of the highlights of the
Golden Jubilee Year will be the
International Radio Communica-
tions Exhibition.

The Feature Stage Presentation
will be a display of equipment
covering the life of the Society, and
even earlier. Two transmitting
stations will be on the air, GB3RS
operating on the 10, 15, 20, 40, 80,
and 160 metre bands and GB3VHF
on the 2 and 4 metre bands. Mobile
licensed vehicles can be talked in.
The B.B.C. will be exhibiting for the
first time and there will be the usual
services stands. Manufacturers’ new
products will be shown on the
commercial stands.

The show will be at the Seymour
Hall, Seymour Place, near Marble
Arch, London, and will be open
daily from Wednesday, 30th October
to Saturday, 2nd November, 10 a.m.
to 9 p.m., admission 3/-.

We were interested in the comments
in Mobile News, the monthly journal
of the Amateur Radio Mobile
Society, on the dropping of the term
“XYL” by the Radio Society of
Great Britain when referring to the

wives of prominent members present

at some of the Golden Jubilee
celebrations.

For the uniniated, “XYL” is
short for ex-young lady. We,
ourselves, are not too keen on the
term but we feel that referring to the
wife of a licensed amateur as “Mrs.
G3XYZ” is also not satisfactory and
may mislead people into thinking
that the lady has a call sign in her
own right.

Perhaps the time has come to
re-examine some of the terms used

in amateur radio—our pet aversion

is the term “Ham”, or even worse,
“Radio Ham”!

For Music Lovers

Hi-fi has been “guyed” quite
frequently during the last year or two
and readers may have seen the very
amusing item ‘‘Hi-Fi-Fo-Fum” which
was shown in the B.B.C. programme
‘““Monitor” some time ago. Un-
fortunately, High Fidelity has attrac-
ted its quota of those who give the
impression that they consider them-
selves much more sensitive to the
appreciation of music than we lesser
mortals. It is therefore with the
greater pleasure that we mention the
recommencement of a series of
recitals of recorded music which
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have given much pleasure to many
musically minded people in the past.
The recitals will be given at a
church on the east side of London,
the Woodford Green United Free
Church. The church is a large
attractive building with very good
acoustic qualities. Immense care is
taken by the organiser, Mr. Don
Steven, to present programmes
which both from the reproduction
and content points of view are very
satisfying to the music enthusiast.
To enable this to be done, first-class
equipment is used which briefly is as
follows:
Playing Desk: Connoisseur “Crafts-
man” two-speed motor (334 and 45
r.p.m.), Decca “ffss” and L.P. heads
on an SME 12 in. arm. Pre-Pre-
amplifier: Lowther transistor Stereo
Head Amplifier, working on 400V
d.c. supply from one of the amplifiers.
Pre-amplifier: Leak Point One Stereo.
Filters: Leak Steep Slope Filters,

variable at 10 kc/s, 8 kcfs and 6 kefs.

Amplifiers: Lowther LL26. These
units each have an output of 35 watts
(r.m.s. value), are flat within less
than 4 dB from 10 to 40,000 c/s and
produce a very good square wave at
15,000 cfs. Speakers: On each
channel there are four speakers, viz:
(1) Audiom 70 on air coupler,
39-175¢/s. (2) Audiom 70 on folded
baffle, 175-875 cfs. (3) Midax
pressure unit, large horn, 875-5,000
c/s. (4) Reslo pressure unit, Vitavox
3-cell horn, from 5,000 cfs. Speaker
Control Unit: This houses the six
crossovers, volume controls for speak-
ers 2, 3 and 4 in each channel, and
monitor speaker. There are facilities
for receiving the output of a second
amplification system, for adaptation
to twin 3-speaker systems, and for
bypassing all the crossovers and
volume controls.

Programmes range from works by
Purcell to Poulenc and, in addition
to well known classics, some lesser
known works are included. An
example of the latter occurs in the
January recital when a trio by Hadyn
includes a unique instrument called
the baryton. This instrument has 6
strings which, when they are bowed,
cause 9 metal strings on the instru-
ment to resonate in sympathy.

Commencing on Saturday, 12th
‘October the recitals are given on the
second Saturday in each winter
month, starting at 8 p.m. The
nearest station is Woodford, on’the
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Central line, and readers requiring
further information should contact
Mr. D. J. Steven, 36 Glengall Road,
Woodford Green, Essex. Thereis a
silver collection to defray the
expenses.

G.C.E. By Radio

This is not a plea for more
educational programmes but is a
report of an unusual service given
from an R.A.F. station.

In Adeni, students can put their
summer holidays to good use by
listening to a new series of broadcasts
for Arab schools just started by the
Aden Forces Broadcasting Associa-
tion at R.A.F, Khormaksar. )

Flying Officer H. Lake, A.F.B.A’s
Head of Drama and Talks, who is an
R.AF. helicopter pilot, says: “The
series is aimed principally at Arab
schoolchildren who are studying for
the G.C.E. examinations. The first
set of programmes, broadcast every
Monday, will discuss English Litera-
ture, studying extracts from Shakes-
peare, the Brontes and other classics™.

At the end of next month further
programmes on G.C.E. standard
music will be introduced. These are
being prepared especially for
A.FB.A. by Mr. R, Shaw, music
teacher at the R.A.F. Khormaksar
Junior School, a programme director
with the Association.

The schools broadcasts are at
present experimental but A.F.B.A.
hope to start a formal course of
study next term, in consultation with
local education authorities.

Commented the Headmaster of
one Arab school: “The school
holidays are an ideal time for pilot
programmes of schools broadcasting.
Our pupils will jump at the chance to
do some extra studying—we can’t
give them enough homework for their
liking”!

Appeal .

We have in the past referred to the
excellent work done for physically
handicapped radio amateurs by The
Radio Amateur Invalid and Bedfast
Club. We are informed that the
club is in desperate need of
representatives in London and the
Home Counties. Representatives
have to service and repair equipment
of a group of members in a given
area.

For those with the time and
technical ability, the foregoing would
seem to offer an ideal way to use the
hobby for the benefit of those less
fortunate. Will interested readers
please write to the Hon. Secretary of
The Radio Amateur Invalid and
Bedfast Club, Mrs. F. E. Woolley,
G3LWY, 10 Sturton Road, Saxilby,
Lincolnshire.
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2-Valve Design
for Short Wave

Operation

By JAMES S. KENT

The interest in simple receivers capable of operating over the short

wave frequencies continues apace and in this article our contributor,

well known for his earlier designs of this type, describes a receiver
which should prove of interest to the beginner

T IS OFTEN CONVENIENT FOR THE
established short wave listener,
already equipped with a standard

communications receiver, to operate
a second, or standby receiver,
especially when listening to cross-
band QSOs or a contact taking place
at differing frequencies on the same
band. Additionally, of course, there
is the advantage of tuning the
standby receiver to a broadcast
station in which one is particularly
interested—either to compile a period
reception report or to await the
identification signal at quarter or
half-hour intervals whilst, during the
lulls, searching for other signals on.
the same or other bands.

Further to the foregoing, a small
inexpensive standby receiver will
often prove to be of advantage whilst
modifying the main receiver, in
which case the short wave listener
station would not become QRT
whilst the project was in hand.
Should the main receiver suffer a
breakdown at any time, then the
standby receiver would prove to well
justify its existence.

The design about to be described
was designed and built for the above
purposes and has proved to be satis-
factory in every way.

Circuit

The circuit of the receiver is shown
in Fig. 1, and from this it will be
seen that it is a 2-valve 3-stage design
constructed around V; (12AT7) a
miniature high slope double triode
having separate cathode connections
and V, (6BW6) an output beam
tetrode having characteristics very
similar to that of the octal based
6V6G/GT. Both valves are B9A
(noval) based.
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The r.f. signals from the aerial are
fed, via the variable capacitor Cj, to
the wiper arm of Sjc), the latter
being part of a Yaxley switch of the
3-pole, 2-way variety. Sita), (b)s () IS
the wavechange switch; Si) con-
necting either Ly or L, (the aerial
windings) into circuit, S1(v) selecting
the grid windings Li, L4, and S;()
bringing the appropriate reaction
windings Ls, L¢ into circuit.

The capacitor C; has been inserted
in series with the aerial in order to
eliminate reaction dead spots. Elec-
trically, variations of Cj will effec~

tively lengthen or shorten the aerial.
C; must not be connected to chassis
in any way and should be mounted
on the front panel by means of a
small piece of Paxolin. The moving
or rotor vanes of the capacitor
should be connected to the aerial
input and the stator vanes to the
switch wiper of Si().

The aerial r.f. voltages are induced
into the secondary, or grid, windings
L; or Ly (according to which 1s
selected by Sip)) and are tuned by
C, (Bandset) with C; (Bandspread)
in parallel. The selected signal is
then applied to the grid of Vi) by
way of the grid capacitor Cs and
grid leak R;. These components
have values which ensure that
reaction is smooth and free from
backlash. Regeneration is applied
by positive feedback from the anode
of Vy(a) via the tertiary windings Ls
and Lg, according to the setting of
Si1(c), the amount of feedback being
controlled by variation of the reac-
tion capacitor Cj.

The inductances Ly, L3 and L are,
of course, all contained on one
former whilst L,, Ls and Lg com-
prise a further component. (See
Components List.)

As V() grid and cathode form a
diode, detection of the applied signal
takes place, the resultant amplified
a.f. voltage being applied to the grid
of Vyp) by Cs. The resistor R;
forms the anode load of Vi) whilst
the r.f. choke ensures that no residual
{}f. voltages are fed to the grid of

1(b)-

Fig. 1.
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Circuit of the receiver
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Components List
(Fig. 1)

Resistors
(All } watt except where stated)
R1 2MQ

R, 470kQ
R; 47kQ
Ry 1kQ
Rs 470kQ

Rs 500kQ pot. Log track
Ry 270Q 1 watt

Capacitors

Cy 25pF variable, Jackson Bros.
type C804 (see text)

C, 140pF variable, Eddystone

g type 586

Cs  25pF variable, Jackson Bros.
type
C804

Cs4 100pF variable, Eddystone
type 585

Cs 200pF silver mica

Cs 0.01pF

C; 25uF, electrolytic, 12V wkg
Cs 0.01pF ,

Co 25uF, electrolytic, 25V wkg
Cio 0.02pF

R.FEC.
2.5mH
Phone Jack and Plug
Igranic
Chassis and Panel
H. L. Smith & Co.
Coils
Li, L3, Ls SWQI1
Bes La e squ}osmor
Switch

Sica)s ) (c) 3-pole, 2-way

Speaker
7 x 4in elliptical 3Q impedance

Output Transformer Ty
Miniature pentode type
Ratio 40:1

Pilot Bulb and Assembly
6.3V, 0.5A

Miscellaneous
B9A valveholders (2), nuts, bolts,
grommets, wire, etc.

(Fig. 2)

Capacitors
Ci1, Ci2 8+16uF, electrolytic,
350V wkg.

Chassis
6 x 4 x 2in (H. L. Smith & Co.)

Rectifier
EZ41 Muliard

OCTOBER. 1963

5V tap(yeliow)

7

G Green
ot~
63V 2A Green|
Centre U;lp/
‘ (twin green) AC.
HT~ Green Mains

White

Fig. 2. Power supply circuit

Switch
s.p.s.t. toggle

Mains Transformer
Ellison type MT161

LF Choke
10H, 60mA (H. L. Smith & Co.)

Miscellaneous
Capacitor clip, B8A valveholder,
nuts, bolts, wire, etc.

Fuse ]
Cartridge type with holder, 1A

V1(b) operates as the first a.f. stage,
the greatly amplified a.f. signal
appearing at its anode being fed to
the grid of the following stage via
Cs and Rg. The resistor Rq and
capacitor C; provide the requisite
bias voltage for Vi.0) Rs provides
the grid chassis return for Viw)
whilst R3 forms the anode load.

The potentiométer Rg is the audio
volume control and the required
amount of audio is tapped off by
the slider of this component and
applied to the grid of Va.

The resistor R7 and the electro-
Iytic capacitor Coy ensure that the
correct bias voltage is present at the
cathode and the beam forming plates
(pin 9) of V, whilst the anode load
is provided by the primary winding
of the output transformer T;. The
screen grid is connected direct to the
h.t. line.

The resulting amplified audio
signal appears across T and is then
fed to the speaker. With the phone
plug withdrawn from the phone jack,
the circuit to the speaker is com-
pleted via the contacts 3 and 4.
When the phone plug is inserted into
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the jack, contacts 3 and 4 are separ-
ated, thus cutting out the speaker.
At the same time, the phones are
connected to the anode of V, via Cyo
(contact 3) and to chassis (contact
1), this completing the signal path
from anode to chassis and thus
operating the headphones.

A suitable power unit for the
receiver is shown in Fig. 2, that used
by the writer being provided with an
octal socket output so that the power
unit itself can easily be disconnected
from the receiver and used for sup-
plying power to other items of
equipment when so desired.

The power unit is constructed
around an EZ41 full-wave rectifier
simply because this was to hand at
the time of construction. The mains
transformer employed  (Ellison
MT161) has a 6V 2A winding tapped
at 5V which could, however, be
utilised with a rectifier valve such as
the 5Y3GT or 5U4, both obtainable
on the surplus market at reasonable
prices. The EZ41 has a 6V 04A
heater and this is run from the
appropriate tapping as shown in
Fig. 2. )

A single-pole-single-throw switch
is inserted into one mains input lead
as the on/off switch, one side of this
being connected to the appropriate
mains tapping on the primary wind-
ing of the transformer, via a 1A fuse.
All the colour connections to the
mains transformer are shown in
Fig. 2.

Construction

The front panel and chassis details
are shown in Fig. 3, from which it
will be seen that all the controls are
mounted on the front panel, the
bandspread capacitor C3 being se-
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Speaker output  Fower input  Aerial & earth

Fig. 3. Panel and chassis details. Both the output tran-sformer Ty and the
two coils are mounted below the chassis

cured to the panel above the chassis.
A hole should be drilled in the chassis
directly under this capacitor and
fitted with a rubber or p.v.c. grommet
so that a direct connection may be
made from Cj to the bandset control
C,. Two further holes on the chassis
deck, also fitted with grommets,
should be made directly under the
aerial coupling capacitor C;. The
holes will then be utilised for the

Siq Chassis
Anode Ca
N .",é & /m
| 2
Slb/J Chassis

Fig. 4. Coil connections
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connections from the aerial input tag
to the rotor plates of C; and from
the stator plates to the wiper arm
connection of the switch Sjz). A
further hole, with grommet, is now
required on the chassis deck for the
6.3V connection to the pilot bulb
assembly, the remaining tag of which
should be soldered to an earth tag
mounted above the chassis.

The two coils should be mounted
on the underside of the chassis as
near to the switch as possible, the
prototype  measurements  being
shown in the chassis drawing. The

actual coil connections are shown in ~

Fig. 4 and these are self-explanatory.
The speaker is fed from the output
sockets located on the rear of the
chassis and is mounted in a further
separate chassis, the deck of which
has been suitably drilled in a geo-
metric pattern and the speaker
mounted inside the chassis.
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The receiver chassis could be
somewhat smaller if desired, that
utilised being to hand at the time of
construction. The output trans-
former T; is mounted below the
chassis.

The front panel should be marked
out and suitably drilled in the first
instance, this then being used as a
template for the required holes in
the front of the chassis for the fitting
of the controls S;, Cy, C4 and Re.
The chassis can now be drilled to
take the valveholders, output trans-
former, coils, the grommets already
mentioned, etc. (If not required, C;
may be omitted altogether or, alter-
natively, replaced by a fixed value of
around 50pF.)

The rear of the chassis is shown
at the foot of Fig. 3 and from this it
will be noted that two Paxolin out-
put strips are used, that on the left
being utilised for the aerial and
earth connections whilst the other
strip is that for the speaker output.
The power input hole at the centre
should, of course, be fitted with a
grommet.

12
| Blanic.

Speaker output
socket

Fig. 5. Headphone jack
connections,  The tags point
away from the reader

All wiring should be as short and

direct as possible, especially when
dealing with the tuned circuits of
Vi . .
The wiring associated with the
headphone jack is shown in Fig. §
and a comparison of this with the
appropriate part of Fig. 1 will ensure
that no mistakes are made with
respect to wiring up this part of the
circuit.

Final Details

Once completed, the receiver con-
trols should be fitted with appropriate
knobs after having applied Panel-
Sign transfers to the front panel.
Set No. 1 is that required for the
purpose and also for the wording.
Set No. 2 will also be required for
obtaining the full vision dial (4 x
23in approx.) for the bandspread
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control C;, two of these dials being
contained in this set of transfers.
The bandspread control spindle
should be fitted with a round fluted
knob of suitable size, to which a thin
sheet of Perspex material may either
be screwed or glued, the Perspex

having first been scribed with a sharp
instrument in order to obtain a
central hair-line indicator mark.
This line should then be carefully
filled in with indian ink. The panel
could, of course, be painted to
choice, prior to the application of

the transfers.

Once in operation, this receiver
will be found to be an ideal unit for
use as a standby receiver. For the
beginner it will provide endless hours
of fun and enjoyment on the short
wave bands.

T

understanding

N LAST MONTH’S ARTICLE WE INTRODUCED THE
I subject of r.f. transformers, pointing out that the
majority of these have one or two (occasionally
more) tuned windings. We referred, in particular,
to r.f. transformers of the type which are suitable
for operation at medium wave frequencies, and
discussed their performance with or without an
iron dust core. We shall now continue to examine
these transformers.

Single Tuned Winding Assemblies

We have, up to now, considered r.f. transformers
of the type which may be employed on medium
waves, since assemblies of this nature offer an
excellent example of r.f. transformer design in
practice. The transformers we have discussed have
been assumed to have single-pie wave-wound tuned
windings a