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*x The Data Book Series *

Price | Postage

DBS TV Fault Finding, Screen photos, circuits and | 5/~ 5d.
technical information enabling faults to be eradi-
cated. B.B.C. and 1.T.A.

DB6 Radio Amatenr Operator’s Handbook. Prefix Lists, | 3/6 4d.
Call Areas, Codes, Zone Boundaries, etc.

DB9 Radio Control for Model Ships, Boats and Aireraft.
By F. C. Judd, Aanst.E., G2BCX. Simple and
advanced transmitters, receivers. Basic concepts,
aerials, etc.

Standard Edition 8/6 | 7d. 1
Clothbound Edition 11/6 8d.
DB10 Radio Control Mechanisms. By Raymond F. Stock. | 4/6 4d.

The only book devoted to this subject. Comple-
mentary to DB9

DBIi1 Quality Amplifiers. Selection of seven amplifiers, 4/6 | 4d.
including Mullard designs ““3-3" and **5-10"

DB12 Jason FM Tuners for Manual Operation. Latest | 2/6 | 4d.

; versions of these well-known tuner units

DB13 Modern Car Radio Receivers. Contains the “*May- 3/6 4d.
kit’® transistorised receiver and the Jason “*Everest
6" and “Everest 7" all-transistor car radios

DB14 Short Wave Receivers for the Beginner. Features 10 | 6/— | 3d.
versions of 5 basic receiver designs, 3 of these
including step-by-step building instructions

DATA PUBLICATIONS LTD
57 MAIDA VALE LONDON W9
Telegrams Databux London Telephone CUNningham 61412
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Servicing Transistor Radios. By L. Mullard Circuits for Audio Ampli-
D'Airo  23s. Postage 1s. fiers. 8s. 6d. Postage 1s.

TV Fault Finding. A Data Publication. Television Servicing Handbook. By
5s. Postage 6d. G. J. King. 30s. Postage 1s. 3d.

How '1;0 Get the Best out of Your The All-in-One Tape Recorder Book.
Tape Recorder. BY P Guy' By 1k ik L!Oyd 12s. 6d. POStCIg& 8d.

SSRGS csteEREed. Radio Engineering Formulae and

Electronic Hobbyists’ Handbook. Calculations. By W. E. Pannett.
By R. P. Turner. 20s. Postage 8d. 17s. 6d. Postage 8d.

A Beginner’s Guide to Radio. By
F. J. Camm. 7s. 6d. Postage 6d.

5 . Guide to Mobile Radio. By L. G.
Brimar Valve and Teletube Manual, ‘§Ln§s, 22s. po‘:mge 9:; 4
3 No. 8. 6s. Postage 9d.

Quality Amplifiers for A.C. Mains.
A Data Publication. 4s. éd. Postage 6d.

i Elementary Telecommunications
Radio Valve Data. Compiled by Examination Guide. By
“WW?. 6th Ed. 5s. Postage 9d. Perkins. 17s. éd. Postage 9d.

We have the Finest Selection of British and American Radio Books in the Country
Complete catalogue 6d.

19-23 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185

THE COOPER-SMITH
HIGH FIDELITY

STERED BﬂNTHl]l IINII

Complete resistor kit 21/6
Complete capacitor kit ... o AXER)
Set of potantiometers .. 4206
Set of switches ... e 7=
COMPONENT Case, tagstrips, valveholders, input panel, control
carrier, plugs, rods and spacers, control panel
PRICE LIST with lens N
. SPant::Jflll(ghtbholder and bulb ... S N %{:
: et nobs
Ey Shiseeitom theERSGpale (e P. T_{_ 34,'1/0
ei gners to ensure 12AT7 pair (inc. P ) ... 28/6
100% results Wire and flex ... 3/-
Guaranteed for 3 years Instructions 2/6
All enquiries promptly c‘r;ﬁﬁ:‘;j;;,f;f’e SERcnants Total £13.7.9
dealtiwich Inclusive price for complete kit £12.12.0
Carriage free in U.K. Laboratory built and tested £15.0.0

H. L. SMITH & CO. LTD

287/9 EDGWARE ROAD . LONDON W2 Telephone Paddington 5891 & 7595







For the Dtscemuny who requwe
the Best Performunce at Mwm:mum Pmce

[: A HI-FI FM TUNER AR A‘I“ELIR mnsmnen Model DX .
ks TR
!

2
- Tax) wi ou u: of
n_Amlef‘er Unit mmplete with attra
cabinet, power sup!p
\(6&10 .6) making a total cos t o :
= ; ELECTRONIC SWITCH Model S-3u
- - (Oscilloscope Trace Doublar)_
This
device w
your

| £78.10.0

~ DIRECT READING
cAP‘ACI‘I‘ANCE ME‘I‘ER

Cope by

i enabling imultaneous
g traces of two separate and inde-
pendent signals e £9.18.6

TRANSCRIPTION RECDRD FLAYER, Model RP-HJ

This naw 3
Plck-u p.

m 10,0

. THE "GLOUCESTER". it will house

Tape Deck andfor Record Player—-es well

s FM Tuner and Stereo Am and

smrage space is provided for re:ards.

‘Tapes and power lifiers Fur: ermore,

Bi- to meet the nes ith whom
Kl room-space isan sidei tion,
B provision is made in the cabinat ends for
o matched Hi-Fi Stereo Spe ker Syst

Mk, 1. Tapa Deck or Record Plaw{gr\‘s
Mle. 2. Tape Deck and Record ;Ia}ge_r.

-8

“COTSWOLD”,,
ally.
ECh:

THE “COTSWOI.D
BUY YOUR HI-FI EQUIPMENT ALL TOGETHER AS ONE OF OUR
“PACKAGED DEALS’ AND SAVE YOURSELF MORE MONEYI

HIIERNS
~ “GLOUCESTER"
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HI-FI SFEAKER SYSTEM: SSU-1. Ideal twin
cred-reflex cabinet for stereo/mono.
oom (left “in che whlte") Legs
. £10.5.6

ld hide case, with goiden relief. Si
traqusto -_dual-mave. fine reproduction, very
easy to build. £15.1

HI-FI STERED BOOSTER USP-1. Input of
2 to ZOmV gives output adjustable from 20mVY to

efi;glbla distn. Also suitable as a high gain
aural amphf'rer .19.6

| STEREO 16 WATT AMPLIFIER: S-88.
roduction for the man who
i. Only 0.134 distortion at 6 Wichnl
'Many pecial features. £25 ,ﬁ
: LOSCOPE: O-12U. "Y' sensitivity
10mVfcm,, 3 cfs to over 5 Mefs.
0.08 psecs. or less Sweep, 10 cfs to 5
‘Eleccranicall . £34.15.0
vo "I'ME"I‘EI!' V-TA, The World's
-Ia:-ges:-salllng YVM. Measures Volts to 1500
(DC & RMS) and 4,000 pk. to pk.; Resistance 0.10)
‘o 1,000ML2 D.C. Sensmwty» 7,333, ,333 ohms per
volt. £13.0.0 FEES

(Following models not illustrated)

CAPACITANCE;‘RESISTANCE BRIDGE
C-3U  Measures capacity, 10pF to 1,000uF.
=Rﬁ|starlce 1002 to 5MQ2; Pwr. Factor. £7.19.6
TRANSMITTER: DX-40U, 75 W.
W. pk. c/c phone; 40 W, into Aerial.

IQBLE FREQUENCY OSCILLATDR:
0V output"covers 10 to 160 metres.

V-7A
AUDIO WATTMETER: AW-1U. Up to 25
VY. continuous, 50 VV. intermittent. £13.18.6

AUDIO VALVE-MILLIVOLTMETER:

AV-3U. 1mV to. 300\!’ ﬁi C. 10 é{s to 400 kcll’s.
£13.188

COMPLETE MATCHED STERO DlITFIT

e comprising record player, ampli-
) * fier pand n speaker sfj!;:gm_s; £42 Io 0 * ~ s-88
Include free delwery in U.K. Deferred terms. veilahle oniordersaboye L0

s s e - .—-_—..—..——4--...._..............___.__..___._____

COUPON NOW
ER  INFORMATION

FULL DETAILS OF MODEL(S).

ISTROM [ TD DEPT. RC2
DAYSTROM LTD GLOUGESTEH ENGI..AND
A member of the Daystrom Group, rnanufacturers of the
AT gt WDRLD’S LARGEST-SELLING ELECTRONIC KITS




Patents pending

Incorporating many new features A

; MW and greater frequency response.

MOTE
3 SPEED :
TAPE DECK

MNow restyled in two tones of grey Enlarged drive wheel on the rey.
—)"QII must see the new, Ettl‘a{li\fﬂ countar ensures accurateée tape
Motek K.10. positioning.

Frequency response better than
40 c/s—12,000 ¢fs at 7.5% per sec.
with extremely low hum pick-up.

MODERN More and more manufacturers

are installing Motek Tape Decks

TECEHINITQQUES in their recorders. 3
Wedmore Street London N19 Telephone ARChway 3114 '

484 THE RADIO CONSTRUCTOR




BUILD THE 0G.10 OSCILLOSCOPE
with an e
authentic [ Jason]k(m{;

s cemalti g

For absolute assured results,
build this excellent Oscillo-
.scope with an authentic Jason
kit. All parts exact to author’s
specification. Amongst the
many uses to which this in-
strument may be put, TV
servicing and audio amplifier
checking are important ex-
amples.  Sensitivicy—10mV/
cm with a bandwidth of 2 c/s
to 1,5 Mc/s. Complete with
case, Mullard C.R.T. and all

valves as specified. £22.10 ,0 wlth tube

— OTHER KITS IN THE JASON PROGRAMME --

1
| ! |
| AUDIO GENERATOR AG.I0 {  WOBBULATOR W.11 .
| Excellent stability with output held constant I Enables FM signals, |F signals for AM sets.and I 7
| over entire band. Tunes from 10 cfs to 100 | TV sound and vision channels to be correctly |
| i iteh 1 aligned. RF circuits may also be aligned from ]
kefs over four switched stages and two I the 40-70 Mc(s output, the second ‘and third
5| scales. Switch for square or sina wave. Square | harmenics of which serve for Bands 1l and 1il |
| wave rise time less than 2 microsecs, at all : r.egnuscti\;;y-I Return trace is blfa_r.-kﬁdnwht:n |
: i ; using a 50 cfs sine wave sweep frequency to
| fr_elquanclei. Min. r:ahbr.ated output 100mV. 1 provide a reference base line not found on |
| W't_}" ?SE' ;aé;res and calibrated scale £14.5.0 : most £mrn mercial instruments.  £14.19.0 |
| (Built £17.10. | (Built £19.19.0.) |
!________,‘___.__.___.,_. ______ = e e B — ==
| CRYSTAL CALIBRATOR cC.10 l STABILISED POWER PACK PP.1OM ]
| Enables the exact frequency of a generator 1 175mA at 300V Mains variation of 1054 |
| | to be found between 10 kcfs and 250 Mcjs. u & of lass than 0.15% |
| - 2 A basic accuracy of 0.01%; is achieved from | prodlices output ching o £00, 90 7. |
| {{=h u ) L Ve . = e A AR
]I 21 Mejs crystnl.'Se'ILpnwgred Unit completa ] R|pp!;e_ less than one mliiw?h_:. : Available ?\flt.h i
| with wvalves, crystal oscillator, speaker and I or without meter. Polarity change switch.
: I case, £16.19.0 (Built £2100) ' With valves, meter and case.  £19.0.0 __:

e A el el S R I S M S R e e s e

Details of the above instruments and others in the Jason range, including audio and radio
units gladly sent on request. Please quote this journal when writing. - +3

| THE JASON MOTOR & ELECTRONIC COMPANY

3-4(E) GREAT CHAPEL ST. OXFORD ST. LONDON W1 Telephone GERrard 0273/4

FEBRUARY 1960



1960 RADIOGRAM CHASSIS

THREE WAVEBANDS
S.\W. 16 m,—50 m.
MWV, 200 m.—550 m.

FIVE VALVES
LATEST MULLARD
ECH81, EF89, EBCBT,
L.W. 800 m.—2,000 m. EL84, EZ80
12 month Guarantee. A.C. 200/250V, 4-way switch.
Shore-Medium-Long-Gram. AVC and ncga:ivg fead-
back. 4.2 watts. Chassis 134" x 547 x 247 Glass dial,
horizontal or vertical, size 10"' X 45" 2 pJIot lamps,
Four knebs, walnut or ivory, ahgned and calibrated,
Chassis isolated from mains. Leaflet S.A.E.

BRAND NEW £9.10.0 carr. 45
TERMS: Deposit £5.5.0 and 5 monthly payments of £1
MATCHED SPEAKERS: 87 17/6. 10" 25/-. 129 30/-.
Dulci, & valve AM/FM Hi-Fi mode [H3. £19.17.6.

LATEST ““E.M...”’ 4 SPEED SINGLE
RECORD PLAYER
Aeos 73 Hi-Fi Stereo and Normal Xral Pick-up for 77,
10" and 12" records. Silent motor, heavy turntable,
BLLS DD Special offer £6.19.6 post free

BUILD THIS REPRODUCER BARGAIN
SPECIAL SINGLE PLAYER KIT
COLLARD 4-speed Gram-Pick-up Unit
Handsome portable case 174" x 134" x 7" with
room to play 127 records
Ready builc 3-watt amplifier with two valves
and 7" elip. speaker, printed circuit

or £9.ls.u complete kit post free

I.LF. TRANSFORMERS 7/6 pair
465 lecfs slug tuning miniature can 2+ x 17 x 1%

£4.10.0
£2. 5.0
£3.12.6

High Q and good band width, By Pye Radio. Data
sheet supplied,

Wearite MEOO Midget ILF.S. 465 ke/s 12/6 pair
Wearite 550 Standard LF.S. 465 ke/s 12/6 pair
Mew boxed VALYES 90-day Guarantee
1R5 B/6 | 6KKBG 8/6 | EASD 1/6 | EZ80 86
155 8/6 | 6L6G  10/6 | EABCH010/6 | E1148 1/6
1T4 8/6 | 6N7M  7/6 | EBH1 6/6 | HABCS0 12/6
22X 2/6 | 6Q7G 10/6 | EBC33  8/6 | HYR2A  7/6
354 8/6 | 65A7 10/6 | EBC41 10/6 | MU14 10/6
3v4 8/6 | 6517M 10/6 | EBFB0 1D/6 | P61 6/6
5U4 8/6 | 65N7 8/6 | ECCB4 12/6 | PCCB4 12/6
5Y3 B/6 | 6V6G  7/6 | ECFBO 11/6 | PCFBO  11/6
Z4  10/6 | 6X4 7/6 | ECH42 10/6 | PCF82  11/6
6AME  B[6 | 6X5 7/6 | ECLBO 12/6 | PCL82 11/6
688 5/6 | 757 10/6 | ECLB2 12/6 | PEN25 66
6BE6  T7(6 | 12ATY 10/6 | EF39 7/9 | PLB2 10/6
6BHE 10/6 [12AU7  9/6 | EF41  10/6 | PYB0 8/6
6BW6 10/6 | 12AX7  9/6 | EFS0 5/6 | PY81 10/6
6D6 7/6 (12BE6  9/6 | EF80  10/6 | PY82 8/6
&6F6 Ti6 | 12K7 8/6 | EFB6 14/6 | SP&1 /6
6H6 3/6 | 1207 8(6 | EF92 5/6 | UBC41 10/6
615 6/6 | 3506 9/6 | EL32 5/6 | UCH42 10/6
6l6 76 | 3524 9/6 | EL41 10/6 | UF41 10/6
6J7G. 8/6 | 80 10/6 | EL84 10/6 | UL41 10/
6KEGT 6/6 | BO7 6/6 | EY51  12/6 | UY4 8/6
6K7G  5/6 | 954 1j6 | EZ40  8/6 | U22 10/6
B.B.C. Pocket Transistor. M.\W. and L.W. Radic
Kit 32/6. Phones 7/6, or Ardente deaf aid earpiece

with special lead and plug 15/-.

Our written guarantee with every purchase

486

C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having heater cathode short
circuit and for C.R. Tubes with falling emission, full
instructions supplied. Type A, Low leakage wlndmgs
Optional 25%, and 50%, boost on secondary: 2V, or
4V, or 6.3V, or 10.3V, or 13.3V, with mains primaries,
11{6. Our l.atest Superior Product. Mains Input
Type A2. High quality low capacity 10-15pF.
Optional boost 25%, 509, 75%, 16/6 each.
Type B. Mains input. Low capacity. Multi output
2, 4, 6.3, 10 and 13V. Boost 25% and 50%. This

transformer is suitable for all TV tubes. 21/~ each.

RESISTORS. Preferred values. ?.D% 10 ehms to
10 meg, W 4d., $W 4d., 1V éd., 14W 8d., 2W 1/-.
HIGH STABlLITY. W 194, 2= All preferred

values 10002-10ML). Ditto 5% 10000-5M€2 9d. each.

5 watt 1/3
WIRE-WOUND RESISTORS

10 watt 1/6

12 wm} 25 ohms-10,000 ohms {sz-

15,000 ohms-50,000 chms, 5W, 1/9; 10W, 2/3.
WIRE-WOUND POTS 3W Lab. Colvern, etc.
Pre-set min. TV type, Standard size Pots, 24"
Knurled sletted knob. Spindle, high zrade, All
All values 25 ohms to 25k, values, 100 ohms to 50lc,
3/~ each, 30k, 50k, 4/-. 6/6; 100k, 7/6.

Ditto QW Carbon Track WY  EXT. SPEAKER
30k to 2 Meg, 3/-. CONTROL 1082, 3/-.

MAINS TRANSFORMERS—200/250 AC
STANDARD 250-0-250, 80mA, 6.3V tapped 4V 4!\,
Reccifier 6.3V 1A tapped 5V 2A and 4V 2A 2/6
Ditto 350-0-350 '22{5

MINIATURE. 200V 20mA, 6.3V 1A 10/6
MIDGET. 250V 45mA, 6.3V 24 15/6
SMALL, 250-0-250Y 100mA, 6.3Y 3.5A 19/6
STANDARD. 250-0-250, 65mA, 6.3V 3.54 17/6
HEATER TRANS. 6.3V THA 7/6
Ditto tapped sec 1 4, 6.3V 144 8/6

Ditto, sec. 6.3V 10/6
Mullard “5'[0" Osra.m 912 300-0-300, 120mA,
6.3V 4A c.t., 6.3V 2A tapped 5V 33,1'6

O/P TRANSFORMERS.
Multi-ratio push-pull, 7/6.
Small pentode, 4/6. Hygrade push-pull 7 watts, 15/6.
Goodmans heavy duty 10/20¥W 6k or Bk c.t., 30}—-
L.F. CHOKES 15/10H &0/65mA, 5 10H B5mA,
10/6; 10H 150mA, 14/-.

CRYSTAL MIKE IMNSERT by Acos 6/6
Precision engineered. Size only £ x &
ACOS CRYSTAL HAND or DESK MIKE, 35/-

ALADDIN FORMERS and cores. " 8d., 3 10d.
0.3" FORMERS 5937 or B and cans TV1 or 2, %”sq x 24
or 3 sq. x 147, 2/— with cores.

SLOW ‘MOTION DRIVES. Epicyclic ratio 6-1, 2/3.
TYANA. Midget Soldering lron. 230V 40V, 16/9.
REMPLOY INSTRUMENT IRON, 230V J.SW 17/6.
MAINS DROPPERS. 3" x 147, With adj, slidars,
0.34, 1,000 ohms, 4/3; 0.2A 1,000 chms, 4/3.

LINE CORD.' 0.3A 60 ohms per foot, 0.2A 100 shms
per foot, 2-way, 6d. per foot; 3-way, 7d. per foot.
MIKE TRANS. 50:1, 3/9; 100:1, pocced, 10/6.
LOUDSPEAKERS. P.M. 3 ohm. 5", Rola, 17/6;
67 % 47 Rola, 18/; 4" Hi-Fi Tweeter, 25/~; 8" Plessey,
19/6; 64" Goodmans, 18/6; 10" R.A., 30/—; 12" Plessey,
30/—; 107 x 6" R.A., 27/6; 12 Baker 15V 3 ohm or 15
chm medels, 105/—; Stentorian HF1012 107, 95/-.
CRYSTAL DIODES. G.E.C., 2/—; GEX34, 4/-.

40 CIRCUITS FOR GERMANIUM DIODES, 3,1—\.
H.R. HEADPHOMNES 4,000 chms, brand new, 16!6 pr.
SWITCH CLEANER FLUID, squirt spout, 4/3 tin.
TWIN GANG CONDENSERS. 365pF, miniature.
18" % 147 x 137, 10/=; 0.0005 standard with trimmers,
9/—; less trimmers, 8/— midget, 7/6; 50pF single, 2/6.
SHORT WAVE Single 75pF 100pF, 160pF, 7/- each.
TUNING AND REACTION CONDENSERS.
100pF, 300pF, 500pF, 3/6 each, solid dielectric.

Heavy duty 50mA, 4/6,
Miniature 3V4, etc., 4/6.

RADIO COMPONEN

Buses 133 or 68 pass door, 5.R. Stn. Selhurst,

THE RADIO CONSTRUCTOR




HIGH GAIM TV PRE-AMPLIFIERS
BAND |1 B.B.C.
Tuneable channels 1 to 5. Gain 18dB. ECC84 valye.
Kit price 29/6 or 49/6 with power pack. Details éd.
(PCCB4 valves if preferred.) 3 ;
BAND 11l LT.A.—Same prices
Gain 17dB, ECCB4 valve

8002 Coaxial Cable

Posc 1d, per yard extra
Semi-air spaced Polythene

Tuneable channels 8 to 13.

Yolume Controls
Midget size. Long spindles,
Guaranteed 1 year.

values 5,000 chms to 2 Meg. | Ideal Band Il 6d. yd.
Na Switch D.P. Switch | Losses cut 509
3~ “ 49 FRINGE QUALITY | {_yd.
Linear or Log Tracks Air spaced Coaxial
Coaxial Plugs 1/- Lead Socket 2/~
Panel Sockets 1/- Outlet Boxes 46

Balanced Twin Feeder, per yd 6d., 800 or 300(1
Twin Screened Balanced Feeder, 1/6 yd, 80 ohms.
Trimmers. Geramic 30, 50, 70pF, 9d.; 100pF, 150pF,
1/3; 250pF, 1/6; 600pF 750pF, 1/9; Philips, 1/- each.
BLACK CRACKLE PAINT. Air drying, 3/- tin,
P.V.C. CONN. WIRE, 8 colours, single or stranded,
2d. yd. Sleeving 1, 2mm, 2d. 2, 3Imm, 3d., 6mm, 5d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.
SOLDER RADIOGRADE, 4d. yd, 1b 2/6.

Aluminium Chassis. 1B s.w.g, Plain, undrilled,
4 sides, riveted corners, lattice fixing holes, 23" sides.
7¥ % 4%, 416 97 x 7", 5[9: 117 % 77, 6/9; 13" x 97, 8/6;
14% % 117, 10/6; 157 x 147, 12/6; 18" x 16" x 37, 16/6.
Miniature Contact Cooled Rectifiers, 250V S0mA,
7/6; 250Y 85mA, 9/6. Selenium Rect. 300V 85mA, T/6.
Coils. Wearite “P" type, 3/~ each. Osmor Midget
“Q" type, adj. dust core, from 4/- each. All ranges.
Teletron D.W.R. L, & Med. T.R.F. with reaction, 3/6.

‘Ferrite Rod Aerials, MW., B8/9; M. & L., 12/6.

T.R.F. Coils A/HF, 7/~ pair. H.F. Chokes, 2/é.
Speaker Fret. Gold cloth, 177 x 257, 5(—; 25" % 357,
10/—. Tygan, 4’ 67 wide, 10/— 2" 3" wide, 5/ ft.

Samples, S.AE.

Condensers. 0.001pF 7kV 'T.C.C., 5/6; ditto 20kY,
9/6; 0.41.F 7kV, 9/6; 100pF to 500pF Micas, 6d.; Tubular
500V 0.001 to 0.05, 9d.; 0.1, 1/-; 0.25, 1/6: 0.1/350V, 9d.;
0.5 1/9; 0.01/2,000¥, 1/9; 0.1/2,000¥, 3/6. |

Ceramic Condensers. 500V 0.3pF to 0.01uF, %d.
Silver Mica. 1054 5pF to 500pF, 1/—; 600pF to 3,000pF,
1/3: close tolerance (plus or minus 1pF), 1.5pF to 47pF,
1)6; ditto 194 50pF to B15pF, 1/9; 1,000pF to 5,000pF, 2/-.

NEW ELECTROLYTICS FAMOUS MAKES
TUBULAR TUBULAR CAN TYPES

1/350¥ 2/~ | 64/350V 5/6 | 8/500V 3~
2{450Y 2{3 | 100/25Y 3/- | 16/500% 4/-
47450V 2/3 | 250/25Y 3/—| 32/350V /-
8450V 2/3 | 50012V — | 100/270V 5/6
8/500 2/9 | 8--8/450V  4/6 | 2,500/3V 4/-
16/450Y  3[6 | B4-B[500V  5/— | 5,000/6V 5[
16/500V 4/— | B-16/450V  5/—| 32-+32/350V  4/6
32450V 5/6 | 8416/500¥ 5/6 | 50-+50{350V  7/-
25/25V 1/9 | 16-4-16/450¥. 5/6 | 64--120/275¥ T/
50/25V 2/- | 16--16/500Y 6/— | 64--120/350Y 11/6
50/50 2/- | 324-32/350Y 4/6 | 100-4-200/275V 12/6
Full Wave Bridge Selenium Rectifiers. 2, 6 or

- Wave
A2V 14A, 8/9: 2A, 11/3; 4A, 17]6. Free charger circuit.

Charger Transformers. Tapped ;:Rut’ 200/250V for:
charging at 2, 6 or 12V 14A, 15/6; 2A, 17/6; 4A, 22/6.

BRAND NEW
AND BOXED|

Model UAB
OUR PRICE
£6.19.6
Ll s STEREO MODELS
B UAS £7.19.6.
World'y fans ddpest datashance @y agn) £10.10.0,
COLLARO %
HI-FI AUTOCHANGER  £7.19.6

4 SPEEDS—10 RECORDS
or with Cabinet, Amplifier and Speaker
ourerice £11.19.6 carr 56

GARRARD 4-SPEED RECORD *
CHAMNGERS RCi121/D MK 11 MODELS
With Plug-in Nermal Head
Stereo Head £2 extra £10.10.0

AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards) 49/6
Amplifier player cabinets with cut boards 63/—
2-valve amplifier and 64” speaker for above 7916
3-valve amplifier and 64* speaker for above 95/~

Wired and tested ready for use

GARRARD 4-SPEED SINGLE
* RECORD PLAYER TA MK II *

£8.10.0 [Aubio perFecTioN | Siired
with plug-in Mormal Heads

MODEL 4 HF £18

Wavechange Switches. 2 p. Z-way, 3p. T-way, short
spindle, 2/6; 5p. 4-way 2 walfer, long spindle, 6/6; 2 p.
6-way, 4 p. 2-way, 4 p. 3-way, long spindle, 3/6: 3 p.
4oway, 1, p. 2-way, long spindle, 3/6; wavechange
SMAKITS,' 1 wafer, 8/6; 2 wafer, 12(6; 3 wafer, 16/-;
4 wafer, 19/6: 5 wafer, 23/—; 6 wafer, 26/6.

Toggle Switches, s.p., 2/-; d.p., 3/6; d.p.dit, 4/-.

JASON FM TUNER COIL SET, 26/-. H.F.
coil, aerial coil, oscillator coil, two if. transformers
10,7 Mc/s, detector transformer and heater choke.
Circuit and component book using four 6AMS, 2/6.
Complete Jason FM Kit, with valves and Jason
chassis with calibraced dial, £6.15.0, post free.

Stereo Heads
£2 extra

Valveholders. Pax. int. oct., 4d. EAS0, EFS0, 6d.
BE12A, CRT 1/3. Eng. and Amer. 4, 5, 6 and 7 pin, 1/
MOULDED Mazda and int. oct., éd., BYG, BBA, BBG,
B9A, 9d. B7G with can, 1/6. B9A with can, 1/9.
Ceramic, EF50, B7G, B3A, int. oct, 1/-. BJG, BIA
cans, 1/~ each,

TV Fault Finding, 5/-. Quality Amplifiers, 4/6.
Radio Valve Guide. Books 1, 2 or 3, 5/~ each.
TRANSISTORS. Ediswan Audio XB102, 10/~
R.F. 2 Mcfs XA103, 15/=; RF, 4 Mcfs XA104, 18/
Continental OCT71, 3

LONG PLAY TAPE—FAMOUS MAKES
Plastic tape, plastic reels.. 1,700ft 7% reel, 35/
1.200ft, 53" reel, 28/—; 850ft, 5 reel, 21/-.
MSS 225ft, 3" reel, 7/6. Spare reels, 3/ |
SUPERIOR 1,200ft plastic tape, 24/, 7" plasric reel,
£00fc plastic tape on 5” plastic reel, 15/-.
INSTANT bulk tape eraser and Head Defluxer.
200/250¥ a.c., 27/6. Leaflet S.A.E.

Sub-miniature Electrolytics (15V), 1uF, 2i4F, 4uF,
SpF, 8uF, 25uF, 50pF, 100uF, 3/-

TELETROMN POCKET RADIO
Transidyne Superhet Six &7 x4/ x13”

T.C.C. Printed Circuit, internal Ferrite aerial, Rola
loudspeaker push-pull outpuc. All parts, cabinet,

& Ediswan transistors, £11.19.6 Details 8d.

EINT SPECIALISTS *

WHITEHORSE ROAD
WEST CROYDON

Telephone
THO 1665

Post and packing charge 1/-, aver £2 post rreé. C.0.D. 1/6 (Export welcome. Send remittance and extra postage)
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staff employ the latest techniques for

DO-IT-YOURSELF

/4 M TRAINING TECHNIOUE

A 240105 ELECTRONICS

You LEARN while you BUILD...

SIMFPLE...PRACTICAL... FASCINATING... .

ANNOUNCING—after man: vea.rs of hig’hlv
successful operation in the U.8.A. and in

LOTE OF INSTRUCTIVE |
oo o B troteea by ns | expromentoar omer |

entirely new British training organisation.

AT LAST—a comprehensive and simple way
of learning—by practical means—the basic P Saoar
principles of radio and electronics., with a ?“’“.:SUPP V4
minimum of theory, L

YOU LEARN BY BUILDING actual equip-
ment, with the components and parts which
we send you. You advance by simple steps
uai‘ﬂg hig ql ality equipment and perform-
ing a whole series of interesting and
instructive experiments. No mathemafics!

INSTRUCTION MANUALS and our teaching

showing clearly how radio works in a prac-
tical and interesting manner. You really
have fun whilst learning! And you end by ..,
possessing a fArst rate piece of home equig eqLipment
ment with the full knowledee of how 1t supplied
operates and—very important—how
service and maintain it afterwards. ! 3
Hbrary of magnificent illustrated taxtbooks ‘. ind detector circuits
is ineluded with the courses, :

IN FACT for the “Do-it-Yourself” enthusiast,
the hobbyist or those wanting help with
their radio career training, or to set up their
own full or part-time servicing business—then
this new and exeitin mstruct.iona.l systemis
exactly what is needed and it can all be pro-
vided at very moderate cost. Easy payments
available. Post the coupon now, for full
details. There is no obligation of any kind.

Servicing of :
commercitl receivers

Basic Ist stage
BUILD YOUR OWN: @ RADIO EQUIPMENT e HI-FI STE
INSTALLATION o TEST GEAR—

AND LEARN AS YOU DO IT. | I_,-_-_‘. ”0 Mafigjﬂaf/&g! 45

F To: RADIOSTRUCTOR (Dept. G31)

46 Market Place, Reading, Berks.
Please send full details of your Rodio Equipment
Courses wathou: any obligation to:
ke i Name b A W o
RAD I 0 ST R“ GT“R -
BRITAIN'S LEADING RADIO TRAINING _BLGCK'CAPS PLEASE 77
ORGANISAT]ON. {802y We do not employ representatives 2,60
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Out in

2 radio men on 4 wheels

Take one wireless truck, one wire-
lessoperator, onewireless mechanic.
Drive 300 miles on rough tracks, find
a, spot that’s just a map reference.
Sef up a radio station and link
strike aiveraft w1th base. Keep it
going . . .stay fit .

These R.A.F., men are no mere
tradesmen. Nobody’s mere any
in the R.A.F. Every man hag skille
‘training, and a job he’s counted on
~ to do supremely well.

- But the R.A.F, gives a man far
nore than ‘know-how’. It gives him
‘a career that’s both secure and
‘exciting, It gives him a standard of
living that’'s hard to better in
‘civilian life. It takes him—with his
family—all over tha world.

e o e o e e e

I8 'l'nzs YOBR LIFE? The R.AF. wants men who malce
There are vacancies now in these

AN w‘hﬂe you f;r specialist pay When you Igualiiy
yor r'Ai%terests and post the coupon for free

Q f 11 1 ° f ‘hooklats ang&n the R.

] 1 e ‘Wireless Mechanic ] Eiectr:lcal Mechanic [T Nursing Attendant [

Air Defence Operator [ Bperat.jons Clerk [[| Radar Mechamc o]

ln the R.AE. Police [] Progvess Clerk [ Teleprinter Operator [
Typist [ Wireless Oﬁsrator' El Tape Relay Operator [

Post to: R.A.F, Central Recruiting Office
(ECA19), Victory House, Kingsway, London, WC2

NABE .. . DATE OF BIRTH

ADDRESS e e e e
7 :




Shop Hours: 9-6.30 (Weds. 1 p.m.)

HOME RADIO OF MITCHAM

Telephone MIT 3282

Dept. AC
187 LONDON ROAD
MITCHAM, SURREY

"GLOBE-KING" SHORT WAVE
RADIO KITS

Waves,

% can  be

the morse code, end

ment are yours, Compl

to 100 metres. PRICE £3.19.6. Leaflet on request.

“"The finest hobby of all.”
Explore the world on short
Real long distance
reception at minimum cost,
y every country in the world

heard on this reproduction, Yell
waonderful licele set, Listen | made with grey ham- ;
in to the amateurs, learn mer finish stecl chassis, i

less

hours ofmtarast and EXCIEE"

lete

kit for 1 valve set with three matched coils covering 10

NEW INEXPENSIVE GRAM
AMPLIFIER—Model AC10

The modei AC10 audio
amplifier is a new low
priced amplifier speci-
ally designed for good
quality gramopheone

shrouded mains trans-
former, volume and tone controls, Qutput 2% watts
for 3 ohm speaker. A C. mains with double wound
transformer. Size 54" % 33" x 43%. PRICE £4.4.0.
Post 2{—.

NEW GOODMANS SPEAKER

NEW JASON |TV/2 TUNER

trolled edge

Two superb new full-range 10"
speakers by Goodmans.

phragm giving smooth response

Model AXIOM 110 £5.0.0.
Model AXIOM 112 £8.10.0.
Please add 1/~ part post.

Con-
hyperbolic dia-

for FMIVHE

40 to 15,000 cycles. Die cast Au;omatic_ fre

chassis  with 12,000 gauss quencychntr;aI l°"

magnet. Aluminium voice coil. FMIVHE, 9 (i

Th I | ) powered. Cabinet
ese features outc assl al et

competition. MNow available

fram stock.

Entirely new tuner
and
also BBC TV sound |
and ITA TV sound. §

Sensitive circuit gives excellent results even in
fringe areas. Easy to build and turrec supplied ready
wired and aligned.
3/6, plus 4d. post.

power pack 14 gns., carriage paid,

Full constructional data price
Complete kit with all valves and

CIRCUITS FOR AUDIO
AMPLIFIERS

Latest MULLARD book on audio
desizgn including constructional data
on 12 different units, amplifiers, pre-
amps, tape amps, mixers, stereo, etc,
PRICE 8/6, post 1/-.

We also stock all components for
thase circuits including  punched
chassis, ganged controls, switches,
Bulgin parts, etc. PRICE LISTS 6.

COMPONENTS CATALOGUE
This Catalogue is exclusive to
Home Radio and obtainable only
from us. 128 pages listing over
4,000 itemns with hundreds of illus-
trations. Compiled from our actual
stocks so that all items listed are
ncrmal[y available off the shelf.
PRICE 2/-, plus 9d. post.

Please mark envelope “Catalogue’
in top left corner for 'speedy
service.

RECORDING TAPES
STANDARD: 57 600fc, 15/6; 537
850fc, 19/6; 7% 1,200ft 15/,

LONG PLAY: 3 225fc &f6; 5“

8s0fc15/6; 537 1,200fc 25/~ 77

1,700ft 32/6.

PLEASE ADD 1/~ PACKING AND
POST.

Wa also stock FERRODYNAMIC,
SCOTCH BRAMND, EMITAFE,
BASF, GRUNDIG.

ate

from stocl.

COMMURNICATIONS EQUIPMENT

We carry full stocks of
EDDYSTONE short
wave components and
most receivers immedi-

Special priority for ex-
port orders. [llustrated

Please send us your enquiries.

or early delivery.

leaflets on request. KV E:

asy to build and gives excellent resules. Ideal
EL.ECTR_ON'CS ErgHas constructional gift for a :-Scungster. Battery-
mitters, convertors, | sperated two wavebands. Complete kit for set
filters, etc, avmlable

2 ITEMS FOR THE YOUNGSTERS

REPANCO “KIDSET" |

Ready built and tested. Comple:e in neat plasruc
case comprising diode detector and transistor
amplifier. A real live radio. Two wavebands. For
use with high impedance headphones or deaf aid,
Raquires aerial and earth.
post and battery,

REPANCO 1-VALVER

with valve 33/6.
Data only 1/-.

PRICE £1.13.9, inc.

Battery 8/3. Headphones 15/

LINEAR BATTERY CHARGERS

Inexpensive and
strongly made, all ficced
with ammeter and
guaranteed 12 months,
CL1 6V 1 Amp, 35/9

CL2 6 or 12V 15 Amps,

4911
CL3 6 or 12V 3 Amps,
75/-
CL5 6 ar 12V 5 Amps,
99/6

Leaflet on request.
Please add 2/— packing

and post.

“SHORT WAVE
RECEIVERS FOR THE
BEGINMER”'

Constructional data on  six
different simple short wave
receivers, battery and mains
operated., PRICE &/, post 6d.

WE CAN SUPPLY ALL THE
COMPONENT PARTS FOR
THESE CIRCUITS INCLUDING
COILS, CONDENSERS,
FHASSIS. etc. 5.A.E. for price
ists,

Essantial
sory for all who
use tape record-
ers or amplifiers.
Permits con-
trolled fading in
and cut of up to
three:
signal sources
giving that pro-
fessional
Send s.a.e. for leaflec.
post 1= v

UNIVERSAL MIXER

acces-

separate

touch.
PRICE £2.2.0,
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RADIO

No. 111  An Improved-Quality Outlet for
A.M. Receivers

Suggested

has received several letters from tape

recorder enthusiasts who have attempt-
ed to record broadcast programmes with the
aid of medium and long-wave radio receivers,
and who have been dissatisfied with the
resultant sound quality. In most cases the
tape recorders were fed directly from the
second detector diode load, and, so far as
could be ascertained, presented input im-
pedances which were sufficiently high to
avoid seriously upsetting the a.c./d.c. load
ratios in the receivers. Some of the writer’s
correspondents have asked whether it would
be possible to change the receiver circuitry
such that an a.f outlet providing much
higher quality could become available for
recording purposes.

The short answer to this question is, of
course, that the only way of obtaining
broadeast programme material at really good
fidelity consists of employing a v.h.f. tuner

OVER THE PAST YEAR OR S0, THE WRITER ,

. or receiver. The crowded and chaotic

conditions on the medium wave band make
it necessary for a.m. receivers to have if.
reésponse curves which give heavy attenuation
of sidebands above 4 ke/s or so; and the
resultant short-comings in audio response
become particularly noticeable when a.f.
from such receivers is fed to tape recorders
with reasonably good performance. How-
ever, a short andwer of this type is not liable
to satisfy those recording enthusiasts who

494

Circuits

The Circuits presented in this series have been
designed by G. A. FRENCH, specially for the
enthusiast who needs only the circuit and essential
data

intend to record broadeast material at
infrequent intervals only, and who do not
feel that the cost of an f.m. tuner is thereby
justified. The writer decided, therefore, to
devote an article to this particular problem,
assuming that it would be of assistance to
those who can receive the desired programme
without excessive adjacent channel inter-
ference and the like.

This month’s suggested circuit deals with
a small add-on unit which may be per-
thanently fitted to any conventional a.m.
superhet and which provides detected a.f.
haying a frequency response which is better
than that available from the second detector.
The add-on unit should not noticeably affect
the performance of the receiver, and the
latter may be operated in exactly the same
manner as it was beforer modification. If
desired, indeed, the tape recorder can be
connected to the special outlet provided by
the unit whilst the set is being used in normal
manner. It is possible that the add-on unit
.may cause a slight reduction in the overall
selectivity of the receiver, but this effect
should be almost negligible.

The add-on unit functions with the signal
which is available at the grid of the if.
amplifier valve. This signal will have been
passed through one if. transformer only.
with the result that the higher frequency
sidebands will have suffered less attenuation
than oceurs when the signal has been passed

THE RADIO CONSTRUCTOR




through the two i.f. transformers. In con-
sequence, the add-on unit will provide an
audio signal which has a markedly better
response than that available at the second
detector diode.

The Circuit \

The circuit of the add-on unit accompanies
this article. It consists basically of a shunt
detector coupled to the i.f. amplifier grid via
the 33pF condenser €;. The detector is a
germanium diode, and the diode load is
provided by Rj. The blocking condenser €5
prevents the rectified d.c. component from
reaching the outlet terminals, whilst Ro
functions as an i.f. decoupling resistor. The
decoupling capacity which would normally
follow R> is provided here by the self-
capacity of the screened cable which couples
the add-on unit to the tape recorder.

In order to prevent instability the unit is
fitted into a completely screened box.

as possible, and the lead to this grid should
be kept well away from the i.f. amplifier
anode wiring. The unit should, also, be
carthed to the chassis at a point close to the
i.f. amplifier valve. The screened cable from
the unit may travel over any convenient route
to the output jack, it being presumed that the
latter will be mounted at a convenient point
at the back of the receiver. In order to
prevent instability and hum pick-up, the jack
should be screened.

Technical Details

[t is difficult to state the output level to be
expected from the unit owing to the obvious
discrepancies in performance given by the
various receivers into which it may be fitted.
Speaking in very general terms, an output of
some S0mY or so should be expected. As a
rough guide it may be stated that the output
will be well in excess of that provided by a
plug-in “radio-jack™. \

HT+

Ist IF
Transformer

Frequency
changer

To second
detector
circuit

add-on
unit

ANAAA -
YVYYYY I

o

chassis

E737

__________ = 4 g Qutlet
jack

{ YRR |

Practical Points

Few difficulties should be encountered in
constructing the add-on unit. The few com-
ponents tequired take up little space, and it
should be possible to make the screened box
into which they are fitted correspondingly
small in overall dimensions. The unit should
be mounted as close to the i.f. amplifier grid

FEBRUARY 1960

To prevent distortion en heayily modulated
signals, the impedance into which the add-on
unit feeds should be at least 500k, 1f the
input impedance of the particular recorder
with which the unit happens to be used is
lower than 500k, but above 100k, the
difference may be made up by a series
resistor inserted in the non-earthy lead at the
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recorder end of the screened cable. Thus, if
the input impedance is 250kQ, then a series
resistor of 250k should be added. The
additional resistor will, of course, give an
inevitable drop in signal level.

It was stated above that the add-on unit
will slightly affect the selectivity of the
receiver to which it is fitted. This is due to
the fact that it will cause slight damping of
the first i.f. transformer secondary. There
will, also, be some slight detuning of this
secondary when the unit is initially fitted.

After the unit has been connected up, there-
fore, it will be necessary to slightly re-trim
the first i.f. secondary coil.

‘“Transformerless’ Receivers
Before concluding, it should be pointed |
out that, due to the difficulty of obtaining
adequate mains isolation without the intro-
duction of hum into the low-level signal
provided, it is #o¢ recommended that the unit
be fitted to any receiver whose chassis is
connected to one side of the mains supply.

o—— From our Mailbag ~———e

DEAR SIR, -

On reading the latest (Dec. ’59) copy of
your journal, I noted the circuit for “A Good
Quality Audio Amplifier”. There are a few
misleading points which I feel should be
passed on to your readers, or at least to the
writer of the article, Mr. A. J. Sercombe.

(a) If the amplifier is used remote from the
volume control, it would be advisable to
connect a I-megohm resistor between the
control grid (pin 9) of the EF86 and chassis.
This would prevent damage to valves and
loudspeaker, should the amplifier be in-
advertently operated with no input lead.

(h) To prevent overheating of the mains
transformer, the rating of the rectifier
winding should be at least 0.6 amp., and not
0.3 amp. as stated. The 6.3-volt winding for
the remaining valves should be rated at
1 amp. if no radio tuner is to be run from
the supply, but if the average tuner is used
3 amp. should be available.

(¢) An error is apparent in the values of
Cg and Co, these should no doubt read Cg
is 50uF and Cy is 50pF; both Cg and Co are
in the same can.

If Cg is 50uF it would be advisable to put
limiting resistors of about 120 ohms in each
anode lead of the rectifier. These need to
be 1 watt if the tuner draws current in the
order of 40mA. 1 feel that there is some
error in the voltages measured on the h.t.
line and to get the power response required
with high quality reproduction, the EL84
could be run nearer its normal rating. Even

with a tuner consuming 40mA and the.

amplifier ‘drawing a further 40mA the
voltage at the cathode of the rectifier will be
about 270 volts. The smoothing resistor Rg
may well be increased to 1,000 ohms at
4 watts and then the output transformer
primary should be taken from the cathode of
the rectifier. This will prevent the EL84
screen grid potential from exceeding that of
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the anode. To reduce hum Ry can be
increased to 56,000 ohms.
The voltage table should now read:
EZ80 Cathode 270 volts approx.

EL84 Screen 220 volts approx.
Anode 250 volts approx.
Cathode 7 volts approx.

Rz need only be 4 watt rating.
These simple modifications should greatly
improve results at no extra cost.
Yours faithfully,
P. J. FARROW.
Ipswich, Suffolk.

DEAR EDITOR, -

I would like to disagree with the mathe-
matician who calculated the value of the
capacitor (0.3pF) located in the grid circuit
of the phase shift oscillator (November issue,
No. 4, “Vibrato™ Unit, by E. W. Bones).

The capacitors Ca b ¢ and resistors Ry b ¢
are 0.3pF and 680k€) respectively as specified
in my issue of The Radie Constructor, this
being so the frequency of oscillation will be
0.3 ¢fs, and not 3 cfs,

If the signal from the pick-up is to be
modulated in amplitude at a frequency of
about 3 ¢fs, then either the value of the
resistors or capacitors must be changed.

Let Ra =680k and f,==3 ¢/s; then

Calz—----ﬂ1 —
Jfo 2mA/6 Ry
or Ca= .

3% 2% 3.142 % 1/ 6 % 680,000
2. Ca=0.03uF

Apparently the mathematician has dropped
or lost a decimal point somewhere!
Yours faithfully,
D. ASTON.
Spennymoor, Co. Durhan.
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This month Smithy the Serviceman and his able assistant, Dick

“PTHUT YOU'VE always SAID,” DICK EX-
postulated, “that the prime object of
servicing is that of restoring the

receiver to the condition it was in when it

left the factory. Now you’re recommending
alterations and additions!”

“The prime object of servicing is to
restore the receiver to factory condition,”
said Smithy. “But there are exceptions to
every rule.” f

“Well, I can’t help but feel unhappy about
this particular exception,” remarked Dick
“In the past you've always
ticked me off whenever I started making
alterations to receiver circuits during ser-
vicing.” 1

“Ah, yes,” replied Smithy, “but your
alterations involving building new sets
altogether! What about that four-plus-one
superhet which had low gain?”

Dick winced. Smithy’s words had touched
a raw point. :

Because of a sudden decision by whatever
whimsical beings there be who control
Britain’s weather, Smithy the Serviceman
and his assistant Dick had found themselves
virtually imprisoned in the Workshop after
work had finished for the day. For some
twenty minutes or so they had sat glumly
watching monsoon-like rain beating against
the windows, and had waited fretfully for a
break in the downpour so that they could

_make a dash for Smithy’s car parked some

distance away, and thereby wend their way
homewards. During their enforced stay in
the Workshop they had indulged in a
desultory conversation which had ranged
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il }
shelter from the vagaries of the weather and discuss ways and means

of improving sound and television receivers

from the latest “pop’ tunes released by the
record companies (in which Smithy was not
in the slightest bit interested) to a stirring
account of Smithy’s experiences during the
war (of which Dick did not believe a single
word).

They had inevitably ended on the only
subject in which they shared a common
interest.

Alterations and Improvements

“Well, T suppose that adding an extra
valye between the double-diode-triode and
the output pentode was a little ambitious,”
conceded Dick, selecting his adjective with
some care, “but you must admit that it did
bring up the gain.”

“P’Il say it did! When, that is, you could
hear the audio through the motor-boating
which resulted from hitching your additional
valve straight on to the h.t. positive line
without any additional a.f. decoupling
anywhere in the set.” . |

Dick gave an embarrassed grin.

“You know,” he said, “‘I've quite forgotten
what the original fault in that set was, now."’

“It was one,” said Smithy sternly, “which
you should have spotted straight away. The
screen-grid decoupling condenser on the i.f,
valve had sprung a leak, and it had dragged
the screen-grid potential down to some 20
volts or so. With the result that the poor
i.f.1 bottle was trying to work at quarter-cock
only.

objected to mainly was your adding an extra
a.f. stage to a thing like a four-plus-one. The
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four-plus-one, four valves and a rectifier,
has become as popular as it now is in
domestic sound radios because of its inherent
stability. You have one frequency-changer,
one Lf. amplifier, one a.f. voltage amplifier,
and one a.f. output amplifier. There is no
high-level amplification at any single fre-
quency, whether it be signal frequency,
intermediate frequency, or audio frequency;
and you get an overall circuit which is so
intrinsically stable that one h.t. electrolytic
is capable of decoupling every anode load in
the set.”

“They're becoming three-plus-ones these

“Very well,”” said Smithy, “T’ll give you a
very simple instance right away. As you
know, most t.v. receivers employ a sound
limiter circuit just after the sound detector
which contains’ a diode in series with two
resistors (Fig. 1). Either one or both of these
resistors has a pretty high wvalue, figures
between 1 and 4MQ being the order of the
day.”

“1've noticcd that circuit arrangement
quite often,” commented Dick, “but I’ve
never quite understood how it works = )

“It’s pretty simple,” said Smithy. “Under
normal conditions the diode is kept con-

days,” Dick reminded the Serviceman. ductive by the current which passes through
!
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Fig. 1.
receivers.

A typical sound interference limiting circuit, as employed in television
Of R and Rs, either one or both may have the high value referred to

by Smithy. Valve diodes are shown here as they help to illustrate operation, but
germanium diodes are employed in most practical circuits

“That’s true enough,” conceded Smithy.
“Many of the less expensive sound radios
are now combining the a.f. voltage amplifier
and the output valve in a single envelope.

“Anyway, let’s get back to what started off
the argument just now. All that I uttered
was a mild and fleeting observation to the
effect that it was sometimes possible to
improve receiver performance by making
slight alterations to circuilry or com-
_ponents.”

“Nevertheless,” said Dick pompously, *
feel that, in the light of my previous cx-
periences, I must press for an example.”
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it via the two resistors (Rz and R; in Fig. 1).
In the conductive state, the diode allows a.f,
from the detector to be passed on to the

subsequent a.f. amplifier grid. If a heavy
pulse of interference is picked up by the
receiver this is rectified by the sound detector,
and is passed to the noise limiter diode in
the form of a negative-going pulse which
causes the anode of the diode to go similarly
negative. The cathode of the diode wants
to go negative also, but it can only do this
al a slow rate because of the cathode con-
denser (Cs). So the diode becomes cut off,
with the cathode dropping slowly in poten-
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tial as its condenser discharges into the

parallel resistor. The interference pulse
comes to an end well before the diode

cathode potential has dropped by any.

significant amount, whereupon the diode
becomes conductwc once more, and passes
af. again in normal manner.”

] see,” said Dick, thoughtfully. “Could
I sum it all up by s_a‘ying‘ that the diode cuts
off during most of the interference pulse,

with the result that the pulse doesn’t get

through to the a.f. amplifier stages?”

my_explanation and then we'll go. If the
limiter is to operate, it's essential that the
rectified interference pulse from the sound
detector be negative-going. So it is im-
portant to canncct the sound detector right
way roun;

“Hurry up, Smithy,” said Dick, im-
patxently, “it’s already started to cloud over
again.’

“And that is why,” concluded Smithy,
inexorably, “you should never listen to
people who say that the sound detector diode

? To ‘Boost HT '
AW Tap on Line
\ Output
L ; \\\ Transformer
_ Fig. 2. Running the 7 *Smoothing’ Resistor
frame oscillator .and Condenser;
from the boosted h.t. —
~ line. In this diagram To Frame
the triode is half of Output Grid
a f;ami multivibrator @
qnd, when it is “on,” |
it causes the shaping —A— el
i condenser to  dis- Shaping
- charge rapidly. Condenter
-~ When the triode is Half of Frame=
~ “off ™ the condenser Multivibrator =
charges up  slowly
via the anode load
resistor .,L,
M728 |

“That’s right. A little bit of the pulse, that
needed to cut off the diode, gets through, and

. thatisall. The remainder of the pulse is lost,

‘and the audible effect of the interference is

| considerably reduced as a result.”

—
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1 “Well, I must say it all sounds very reason-

i

‘able! I presume that the resistor and con-
‘denser in the cathode are such that they have

- atime constant which is a lot longer than the
e antm;pated pulse length, but which does not

- “It’s stopped raining,”

- introduce the risk of causing too much
top-cut.”
R Correct:t
“Also 1 notice,” continued Dick, “that
- you've included the sound detector diode in
- your sketch.”
“That's because,” remarked Smithy, *it
4 p]ays rather an lmp(JI"tant role in the opera-
- tion of the circuit.”
interrupted Dick,
“standing up quickly.

- Y0.K.," said Smithy. “Let me just finish

in a t.v. set may be connected up any old
way. If you connect it the wrong way round
you are liable to stop the interference limiter
from working.”

Dick was now standing restlessly at the
Workshop door.

“Having explained how the limiter works 4
continued Smithy, completely lost in his
subject, “I'll get back on to this business of
improying a receiver by alteration. One of

the most common faults in a t.v. receiver is

that the high-value resistors which keep the
sound interference limiter diode conductive
g0 open-circuit after a period of time. Part
of this is due to the fact that many manu-
facturers fit fiddling little components in
these positions which, whilst perhaps being
theoretically up to the job they have to do,
frequently fail to meet their commitments
sahsfactarlly in practice. 5o, whenever you
get a set in for repair in which a high-value
interference limiter resistor has gone ofc, it’s
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always a good plan to fit a replacement
component having a wattage rating which is
double that of the one which has gone
phut.”

Smithy looked around at his assistant, and
was surprised to see him slumped in his chair,
gazing despondently at the windows. Follow-
ing his glance, Smithy saw that the rain was
now pelting down heavier than ever.

“Why, you silly chump,” exploded the
Serviceman. “It’s started raining again!
We'd have got away just now if you hadn’t
held me back with your questions!”

Frame Bounce

Dick’s feelings, in the light of this mon-
strous accusation, were obviously far too
tumultuous to be committed to ordinary
speech, and he wisely remained quiet. A cloud
of gloom descended on the Workshop, the
silence being broken only by the ceaseless
clatter of the rain against the window panes.

After some minutes Dick stirred.

“Any other instance where you can improve
a receiver by simple additions ?”

Smithy’s assistant was obviously attempt-
ing to make the best of a bad situation.

“Well, there's another one which may not
be too well known,” said Smithy, cheering
slightly. “It occurs in sets which run the
frame timebase oscillator from the boosted
h.t. line.”” (Fig. 2.) y

“I've seen quite a few sets like that,”
commented Dick.
using the boosted h.t. line?”

“There are two main reasons. The first is
that you usually want to obtain a sawtooth
from the frame oscillator stage which is as
linear as possible. If you connect the valve
which provides the sawtooth to an h.t. line
which is much higher in voltage than the
normal h.t. line your chances of getting a
linear sawtooth increase in proportion. The
reason being that the shaping condenser has
to charge over less of its total exponential
curve for the same amplitude output.

“The second reason for running the frame
oscillator from the boosted h.t. line is
probably more important, and it has to do
with stabilising of picture height. As vou
know, it's rather a difficult problem to design
an e.h.t. supply for a domestic television
receiver which offers perfect voltage regula-
tion.”

“Which means,” chimed in Dick, “that as
the current drawn from the e.h.t. supply
increases its voltage output drops.”

“That’s right,”” said Smithy. “Now, the
current drawn from the e.h.t. supply is
continually changing. If the scene depicted
on the cathode ray tube screen is of a dark
character, only a small amount of e.h.t.
current is drawn. If the scene is of a bright
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“What's the reason for

character, the current drawn is very much
higher. Due to these varying currents you
have the effect wherein the e.h.t. voltage
applied to the c.r.t. final anode is high for
dark scenes and is low for bright scenes.”

“Aren’t changes in final anode vollage
liable to cause defocusing?”*

“There will be a light defocusing effect,”
agreed Smithy, “although it shouldn’t to too
obvious in most cases. What is liable to be
far more noticeable is the fact that the size
of the picture may vary.”

“Hey 2"

“The size of the picture may vary,”
repeated Smithy. “I don’t need to remind
you of the well-known ‘blooming,” or
opening-out, effect which occurs if e.h.t.
voltage drops by a large amount. When
e.h.t. voltage drops, the speed of the electrons
passing through the deflector yoke drops
also, with the result that they remain longer
in the deflection fields and undergo more
deflection.”

“So that, if the scene on the screen changes
from dark to bright, the resultant drop in

-e.h.t. causes the picture to become bigger?”

~ “That’s about it,” confirmed Smithy.
“The effect isn’t too bad if the set has got
good e.h.t. regulation, and is rendered less
noticeable if the edges of the raster are
outside the area seen by the viewer. So far
as the line deflection circuits are concerned
there is, also, a self-compensating action.
An increase in e.h.t. current causes a drop
in the boost voltage developed by the line
output stage, with the result that you lose a
little of the drive to the line deflector coils.
If the frame oscillator. is run from the normal
h.t. line, however, this self-compensating
action doesn't take place.”

“I see,” commented Dick, pensively. “So
we get the situation where, with a poorly
regulated e.h.t. supply, the line width

.. remains more or less the same when you

change from a dark to a bright scene, but the
frame height is liable to increase.”

“Exactly!™

“Your next step,” said Dick, quickly, *is,
therefore, to run the frame oscillator from the
boosted h.t. line as well. Then, when the
bright scene appears and eh.t. drops, the
consequent drop in boost voltage causes the
frame sawtooth amplitude to drop as well,
So that the frame height becomes self-
compensating in just the same manner as does
the line width.” )

“That's my boy!” remarked Smithy,
pleased. “You've got it 100% right. And
that’s the second reason for running the
frame oscillator from the boosted h.t. line.

“Now for the snags,” continued the
Serviceman. “‘As you are porbably well
aware, frame oscillator stages are not very
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easy to synchronise. This is partly because

of the method of obtaining the frame sync
pulse from the signal. A further point is that
it is usual to give the frame oscillator just
enough sync coupling to enable it to lock,
since it is otherwise liable to be triggered by

“odd bursts of interference. The frame

oscillator is, therefore, always very sensitive
to changes in operating conditions, including
changes in its h.t. supply. If the frame
oscillator runs from the boosted h.t. line, its
operation is liable to be quite noticeably
upset if the boosted h.t. line potential
changes rapidly when you go from dark to
bright scenes. Or vice versa. You are then
liable to get the very annoying effect where
the frame ‘*bounces’ on camera change at the
transmitter, or, even, where the frame loses
lock altogether on camera change.”

“What's the solution?”

Smithy looked up suddenly and, ignoring
Dick’s question, rushed to the door.

“Come on,” he called out, “it’s stopped
raining again!”

But Dick was lost in contemplation of
frame bounce.

“Just a moment,” he said.
solution 7

“The solution? Oh, to make certain that
the changes in boosted voltage aren’t too
rapid,” said the Serviceman. “The boost
supply will almost certainly be ‘smoothed’ by
a resistor and condenser (Fig. 2); so all you
have to do is to make the smoothing con-
denser fatter. Come on, hurry up!”

“But the condenser’s liable to be pretty
large in value already,” persisted Dick.
“Most sets I've seen which run the frame

“What’s the

~oscillator from the boosted line give the

smoothing condenser a value of 0.1 to
0:250F. h

'L know they do,” said Smithy, fretfully.
“But you ean still up it to 1u.F or s0.”

“*At five to six hundred working volts 7™

“Yes, yes,” snapped Smithy. “Such con-
densers are available. Look, let’s get going
before the rain starts again!”

“How about two 2uF units of lower work-
ing voltage in series?” asked Dick, deter-
mined to pursue the subject to its conclusion.
~ “If you use two condensers in series you
should put equal-value resistors across them.
(Fig. 3.) I would say for this application you
would need two 2ZMQ resistors.”

“Whatever for?”

“Because,” said Smithy, almost grinding

~ his teeth with frustration, “‘if you don’t, the
- d.c. voltage across each condenser may not

be equal. If one condenser had a leakage

- resistance of 100MQ, and the other a leakage

istance of 500ME£, then, without the

3 resistors, one condenser would have one-sixth
. of the total voltage appear across it, and the
- other five-sixths.”
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“1 see,” commented Dick, completely.
oblivious of the Serviceman’s feverish desire

to reach his car. *“So, if you want to put two
condensers in series to get twice the working
voltage you need to connect equal value
resistors across them which are much lower
in value than what you would expect their
leakage resistances to be.”
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Fig. 3. If two similar condensers are
connected in series to obtain twice the
working voltage, equal-value resistors
should be connected acvoss them. This
ensures that the total voltage is divided
equally between the condensers. The
resistors should have values markedly
lower than the anticipated leakage resisi-
ances of the condensers

“You've got it,”” Smithy growled, from the
doorway. “The figure of 2MQ I just recom-
mended is a little higher than you’d normally
use for a job of this nature, but in this case
you don’t want to draw too much current
from the boost line. Now, please, please,
let’s get going!™”

““Just one more question,” said the in-
satiable Dick. “Does your idea of putting
extra smoothing on the boost h.t. supply
clear all cases of frame bounce, or slip, on
camera change?”

“Not all. Because the trouble may be
caused by a basic fault in the frame sync
circuits. But it has worked in quite a number
of the cases that have been through my hands.
Now come on!™

“Right,” Dick said briskly, and he rose
from his seat. As he walked to the door he
saw Smithy’s arms drop to his sides in a
gesture of long-suffering despair.

“You might as well sit down again,” said
the Serviceman resignedly. “The rain’s
started again!™

501

s '};




Other Additions

The atmosphere in the Workshop for the
next few minutes was the frostiest yet,
Smithy maintaining an attitude towards his
assistant of unprecedented silent and dour
reproach. The silence became so oppressive,
indeed, that even Dick’s silver-steel nerves
began to feel the strain.

“An electrolytic would be best, provided -

it’s in good condition and has a low leakage
current. And you must, of course, arrange
for it to be disconnected from the h.t. battery
when the set is switched off, or it will quickly
discharge the battery. In some sets, the on-off
switch only operates the Lt. supply, so you
have to change this to a double-pole type in

| ' i On-off
| To Anode 1+ To Anode <11— To Anode <HLE
I Circuits l Circuits / ‘ Circuits
i3 7 + i +
| — t == =
IS Ga,,g;{/ o 1 HT 2F fOHT
i Battery \ T_ i Battery Paper | Battery

LT aE — T
T i | e
[ LT+ -~ ]
| Filaments On-off Filaments On-off Filaments |
| ! :
| @ @ @ M730 |

Fie. 4 (a) In battery portables, especially the older models, it is usual to rely on
a low internal resistance in the h.i. battery to prevent feedback between the stages.
(b) Adding a condenser, as shown here, obviates the necessity of relying on a low
impedance in the h.t. battery. If an elecrrolync component is used, the h.t. battery
must be switched out of circuit when the set is switched off to prevent discharge.
() Prawdmg it has a reliably high leakage resistance, a paper condenser can be
used in place of the electrolytic component without the necessity of h.t. battery

switching

“Do you know of any other additions
which may improve set performancc'?“ he
offered tentatively, his voice competing
against the noise from the deluge outside.

“Well,” said Smithy grumpily. “There’s
an oldie which might be worth while passing
on. Quite a number of battery portables,
including especially the older types, have no
condensers decoupling their h.t. lines fo
chassis (Fig. 4 (@)). They rely instead on the
h.t. battery maintaining a low internal
impedance. Such sets can almost always be
improved by connecting a condenser of some
2pF or more across the h.t. supply (Fig. (b)).
This obviates the instance where the internal
impedance of the battery rises sufficiently
high for the set to become unstable whilst the
battery still has plenty of volts left in it. The
extra condenser across the h.t. supply gives

extended batlery life.”

“What sort of a condenser would you
suggest 7
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order to control the h.t. supply as well.””

“If you used a paper condenser, couldn’t
you pop it permanently across the h.t. supply
and save modifying the cm-oﬁ‘ switch 7°°
(Fig. 4 (c).)

“On the assumption that
resistance would be very high 7

“That’s right.”*

*I suppose you could use a pcrmancntly
connected paper condenser,” conceded
Smithy, *“but you should check that its
leakage resistance really is good and high.”

“How would you check for leakage
resisiance 7

“One simple way consists of charging it up
and seeing if you get as fat a spark out of it
some time later as you do immediately after
it has been charged. Thus, if a 2uF condenser
held a full charge for, say, half an hour, you
could say that its insulation resistance must
be at least 1,000M Q.

“How on earth do you arrive at that?”
queried Dick, puzzled.

its leakage

THE RADIO CONSTRUCTOR




T T T Y G L LR

T

5

)

R

~ “Because the time constant given by 2uF
and 1,000M€Q is 2,000 seconds; and 2,000
seconds is approximately equal to half an
hour! Had the voltage across the condenser
" dropped to 379 of its initial value after 2,000
seconds, the leakage would have been exactly
1,000M Q

E, “Well, that's a neat dodge” said Dick.

“You let the condenser test itself!” iy
“You do, indeed,” confirmed Smithy.
“And that’s the end of technical nattering
for today. What'’s the weather like now 2
As Smithy spoke, the clatter on the
windows changed to a furious fusillade.
“I think,” remarked Dick, mildly, raising
his voice, “it’s started to hail now.”

_light

¥ 5 N INTERESTING EXPERIMENT WAS CARRIED

out recently by a friend of the writer.

% Briefly, it took the form of “light”
modulation. The equipment needed (as a

- glance at Fig. 1 will show) is quite simple.
A carbon, or similar microphone, is fed into
“a small two- or three-watt audio amplifier
—which might well consist of an ordinary

. “domestic™ receiver—the output being taken
- through a standard speaker transformer.
- The 30 secondary of this transformer has
connected across it a 6.3 volt “spotlight”
‘bulb, together with a 6 volt battery. The
metal reflectors are removed from two
‘electric hand torches and placed some
distance apart, facing each other. The
_optimum distance between the two reflectors
must be found by experiment, but 20 to 30
feet was quite satisfactory in this instance.

MISCELLANEOUS

MODULATION

by G5UJ

transistor OCP71—is mounted in the other
reflector. Output from the P.E. cell is, of
course, fed into the grid circuit of a second

or “Receiver” Amplifier, output then being

taken in the normal way through a moving

coil speaker,

Quite good speech quality was obtained
even at distances up to 200 feet, but great
care is necessary in placing the two
“reflectors™ in exact alignment.

It may also be desirable to try several
different spotlight bulbs, as not a/l bulbs will
be found suitable. Car head and sidelamp
bulbs will not be found suitable as a rule, due
to “‘time lag™ in the filament when following
fluctuations of speech, etc. In passing, it
should be stressed that direct light from
ordinary domestic a.c. mains lamps must not

AR = == i ke
: % Gvbattery M- -
(st Audio amplifier 2us Aidio amplifier ¢
(transmitter) (receiver)
- 6-3¥ 'spot” bulb Photo-electric cell
3 in reflector n reflector
Fig.l
612 Light _modulation_system

As will be noted from the diagram at Fig. 1,
- the 6.3 volt bulb is mounted in one reflector
- connected in the output of the first, or
. “Transmitter” Amplifier, whilst a photo-
~ electric cell—almost any type, or a photo-
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up o 200 it
| apart ’

be allowed to impinge on the P.E. cell, or
a.c. modulation will result! AR

Though perhaps not an original idea, the
foregoing does seem to offer a wide scope for
further experiment.
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TELEVISION

I
UNDERSTANDING

T'[lf VISION

oo By W.G. MORLEY

PART 25

The twenty-fifth in a series of articles which, starting from first principles,
describes the basic theory and practice of feleviston

our discussion on sawtooth generators by

describing the two basic types of multi-
vibrators: the symmetricmultivibratorand the
cathode-coupled multivibrator. We saw also
how the multivibrator might be synchronised,
and how it may be made to produce a
sawtooth waveform. We shall now briefly
examine the circuits employed for sawtooth
amplitude control, after which we shall carry
on to the frame output stage.

IN LAST MONTH’S ARTICLE WE COMPLETED

Amplitude Control

An essential adjunct of the frame sawtooth
generator in the modern television receiver
is a control which varies the amplitude of
its sawtooth output. Variations in frame
sawtooth amplitude are then translated, via
the frame output stage and frame deflector
coils, into different heights of the picture
r::%roducad on the screen of the cathode ray

e. The frame amplitude control, in
consequence, is usually described as the
Jframe height control.

Amplitude controls are not provided for
the line sawtooth generators in most modern
receivers. This is because it is simpler to
control the amount of horizontal defiection
provided by the line deflector coils by fitting
variable components in the line output stage
itself. The line sawtooth generator then
provides an output of fixed amplitude.
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Fig. 137 illustrates a typical amplitude
control. A variable resistor, in series with a
fixed resistor to restrict its range, varies the
resistance which 'appears between the h.t.
positive rail and the condenser across which
the sawtooth appears. When the full
resistance of the control is inserted into
circuit the voltage across the condenser rises
less during the scan period of the cycle than
it does when minimum resistance is inserted
into circuit. In consequence, a control of
sawtooth amplitude is obtained. Fig. 138
shows the waveforms given for maximum
and minimum resistance settings of the
amplitude control. It is assumed in this
diagram that the condenser discharges to
approximately the same voltage during the
flyback period at either setting of the ampli-
tude control. It has to be borne in mind that,
since variations in the amplitude control
cause changes in the exponential charging
curve of the condenser, it follows that such
variations will result, also, in changes in the
linearity of the sawtooth.

An alternative type of amplitude control
for frame circuits is shown in Fig. 139. In
this diagram the amplitude control functions
in the same manner as does an a.f. volume
control, the series fixed resistor being
included to restrict its range. This type of
control is net often encountered in present-
day receivers.
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relatively small number of turns in the frame

deflection coils to simplify manufacturing
problems and to reduce the voltages which
appear across them. A step-down trans-
former then becomes necessary so that the
relatively high impedance at the frame
output anode may be matched to the lower
impedance of the deflector coils. In practical
circuits, the frame output transformer has a
ratio of the order of 10:1.

The second reason for employing a frame
output transformer is that it enables the
deflector coils to be isolated from the
unidirectional current which flows in the
frame output anode .circuit. The deflector
coil current which causes upward deflection
of the cathode ray tube beam has to flow in
the opposite direction to that which causes
downward deflection. We shall consider this
point in greater detail shortly.

Because of it we have the condition that, at
the beginning of the frame scan, when the
cathode ray tube spot is at the top of the
screen, the frame output valve draws a low
anode current whilst, at the end of the frame
scan, when the spot is at the bottom of the
screen, the frame output valve draws max-
imum anode current.

Fig. 141 (b) shows the voltage waveform
on the anode of the frame output valve.
Over the scan period this waveform corres-
ponds to what would be expected from a
consideration of grid voltage. As the grid
goes more and more positive, the increased
anode current causes anode voltage to drop
by a proportional amount. At the end of
the scan period, however, the anode voltage,

instead of merely rising towards h.t. positive.

potential, swings violently positive, achieving
a potential well in excess of that of the h.t.

Fig. 140. A basic

frame output stage
Sawtooth withour  Lneavising
Input eircuits
| i

__M734

A basic frame output stage, without
linearising circuits, is illustrated in Fig. 140.
In this diagram we sec a sawtooth voltage
applied to the control grid of a pentode, the
anode of which connects to the primary of
the frame output transformer. The secondary
of _]thc transformer couples to the deflector
COLS.

Fig. 141 illustrates typical waveforms of
the type-which will appear in the frame
output circuit. In Fig. 141 (a) we have the

sawtooth waveform which is applied to the

erid of the frame output valve. It will be
seen that, as the scan period of this waveform
progresses, the frame output grid becomes
more and more positive. As soon as the
flyback period commences the grid goes
quickly negative, after which it commences
to go slowly positive again. This method of
driving the frame output valve is common to
all conventional circuit arrangements.
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positive rail. This positive excursion is
caused by the sudden collapse of the mag-
netic fields in the frame output transformer

and deflector coils which occurs when anode

current drops.! With a correctly designed
circuit the positive excursion is of short
duration and it ceases before the next frame
scan period commences. It should be noted

that, if the positive excursion does not cease

before the end of the frame blanking period
in the transmitted signal, picture information
will be fed to the modulating electrode of

the cathode ray tube before the frame scan

commences. The length of time occupied by

the positive excursion is governed by the
inductances and self-capacities in the frame

output transformer and frame deflector
coils, and it is an important feature of design

1 This effect is the same as occurred in the blocking
oscillator transformer discussed in “Understanding
Television,” Part 23 (December 1952 issue).
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cycle, and it causes only a slight displacement
of the average voltage line.

Frame Output Transformers

It would be helpful as this stage to quickly
consider the various types of frame output
transformer which are employed in modern
receivers.

In Fig. 142 (@) we see, once more, the
simple transformer which was used in Fig.
140. If the secondary of the frame output
transformer were left unconnected to any
other part of the receiver circuit, as it is in
Fig. 140, it would be free to pick up static
voltages which could be so high as to cause
insulation breakdowns. (Under this con-
dition the secondary circuit could be de-
scribed as “floating.”). In Fig. 142 (a) this
problem is overcome by connecting one side
of the secondary to the chassis. So far as the
prevention of static voltage pick-up is
concerned, the chassis connection may be
made to either end of the secondary, or to a
tap in that winding.

Another method of preventing the form-
ation of static voltages consists of con-
necting the secondary circuit to the h.t.
positiverail. Ina modern receiver the average

-yoltage on the line deflection coils is almost

invariably positive of chassis by a potential
exceeding that of the h.t. supply, with the
result that raising the frame deflection coils
to the potential of the h.t. positive rail
reduces the potential difference between line
and frame coils and, therefore, the risk of
breakdown between them. The frame output
transformer may then take up the form
shown in Fig. 142 (b). It will be noted that
the transformer now becomes, effectively, a
single winding into which a tap is made,?
and this provides the further advantage that
a slight simplification in transformer manu-
facture and design results.

Yet a further variant is shown in Fig. 142
(¢). In this diagram the frame output

3 In practice, the secondary section will be -wound
with _thicker wire than the primary, because of the
heavier current it carries.

Fig. 142 (a). One side of the frame output
transformer secondary circuit may be
connected to chassis to prevent the
formation of high static voltages. (b).
An alternative method of preventing
static voltage build-up consists of con-
necting the secondary to the h.t. positive
rail. In this case the frame output
transformer circuit may be drawn as
illustrated here. (c). In some receivers,
the frame output transformer is an
auto-transformer, the secondary being
part of the primary. (d). In this circuit
arrangement the screen-grid of the frame
output valve is connected to a tap in the
primary winding
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pulse, and a relatively high reactance to the
slow-changing scan section of the anode
waveform. 1In consequence, the feedback
loop provides much heavier attenuation of
the flyback pulse than of the scan period.
Since the variable resistor of Fig. 143 (a)
controls the amount of negative feedback
provided, this component is described as the
linearity control.

An alternative approach is shown in Fig.
143 (b). In this circuit the feedback voltage
is obtained from a special secondary winding
on the frame output transformer.” Using a
separate secondary winding has the advantage
of causing the frame output transformer o
be partially included in the feedback loop,
thereby assisting in compensating for the
distortion introduced by this component.
Feedback loops connected to the secondary
which feeds the deflector coils are not found
very frequently, because the voltage available
is usually too low. The separate secondary
winding of Fig. 143 (b) will have more turns
than the secondary which couples to the
deflector coils.

An alternative method of obtaining
variable control of linearity consists of
providing a variable cathode resistor for the
frame output valve, as in Fig. 144 (). This
changes the cathode bias of the frame output
valve, and, in so doing, causes the sawtooth
on the frame output grid to be applied to
different parts of the I.Vy characteristic,
See Fig. 144 (h). The varying degrees of
curvature in the characteristic to which the
grid waveform is applied then result in
varying degrees of linearity in the sawtooth
waveform at the anode. Speaking in general
terms, this type of linearity control does not
function by correcting distortion, as the
feedback circuits do. Instead, it tends to
compensate for distortionS by offering
opposing distortion.

Control of frame linearity by means of a
variable cathode resistor was frequent some
years ago in British receivers, but is rarely
used in current models. It is still, however,
fairly extensively employed in modern
American receivers.

Some receivers employ two frame linearity
controls. Of these one is normally of the
anode-to-grid feedback type, and provides
the greater degree of control. The second
may then merely cause small alterations to
be made to the frequency response of the
overall loop, whereupon it affects only a
small part of the picture. Alternatively, the
second linearity control may consist of a
variable cathode resistor.

Since linearity controls tend to vary the
gain of the frame output stage, adjustments
in linearity almost always incur compensatory

adjustment of the frame height control,

Inductive *‘Sawtooth-Forming Circuit’’
Before carrying on to the next subject, the
line output stage, we should now briefly
consider a type of “sawtooth-forming
circuit” which forms the basis of this stage.

This is the inductive “sawtooth-forming
circuit.”
+
Off On

Voltage across Resistor

{5 M739 |

Fig. 145. An inductive “sawtooth-forming

circuit.” The switch is closed for rela-

tively long periods of time and opened
for short periods of time

In Fig. 1237 we saw that it was possible -
to obtain a sawtooth from a condenser by
allowing it to charge up slowly, and causing
it to discharge quickiy.

It is similarly possible to obtain a sawtooth
with the aid of an inductance by emploving
the circuit of Fig. 145. In this diagram we
have an inductance connected in series with
a switch and a resistor, the series combination
being connected to a source of supply.

Just before the switch is closed we have
the case where the voltage across the resistor
is, obyiously, zero. At the instant of closing
the switch, a current is caused to flow
through the inductance. However, the
inductance opposes a rise in current; with
the result that the current flowing through
it increases at a slow rate only. This increase
in current causes a continuously increasing
voltage to be dropped across the resistor:
If we open the switch again the voltage drops
to zero. By keeping the switch closed for a
relatively long period and open for a rela-
tively short period, a sawtooth becomes
available across the resistor. This sawtooth
is illustrated in the diagram.

Next Month
In next month’s article we shall carry on
to the line output stage. :

9Including non-linearity of the sawtooth voltage
applied to the grid.
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7 “Understanding Television,” Part 22 (November,
1959, issue).
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The Cooper-Smith

Stereo Control U it

Part Three, conclusion

Stage}Four

Up to now the wiring has been identical
for both channels. In this final stage the
balance control and channel selector switch

are wired up; and, as will be seen from the

theoretical dlagram the two channels differ.
Fit Sz, S3, VR2 (500kQ) and the panel

- lamp holder (see Fig. 8). (In this drawing

the valveholders are not shown, the wires
going to them terminating in their ‘approxi-
mate position.)
S5 (2)—S1 (4)—S> (6)—VRs (1) (rear section)
S %)m—sz) (1H—S> (8)—VRs (1) (front
ion
TS (4)—P; (orange/white/sellow)—V> (7)
Chan. 2*

TS (6)—P> (brown/grey/yellow)—Va (7)
Chan. 2%

VR; (1)—V> (7) Chan. 1

VRs %2)—-'1'3 (6) Chan. 1

VR (3)—TS (10) Chan. 1

Panel light tags to V; (4 & 5)

Output cables—S; (1) (Chan 2) and S, (5)
(Chan 1). Join screening of each to-
‘gether and solder to frame of S; (see
Fig. 9).

~*In the theoretical | 1 the fixed potential
dl\udcr Pg,f éh:s shown !n ha.n 1 and the Balance
Control in :

o reverse them in the actual bulldmg, arld does mt
affect the operation.
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Power cable:
Twisted flex to both of TS {1) (heater leads)
Orange lead to TS (14) (h.t. +) (screening

of output cable is h.t.—)
Two white leads to S; (mains switch leads)
Connect up plugs according to socket
connections on main amplifier,
N_B.—Before fitting plugs to the leads;
slip the two rubber grommets over them,
one on the power cable and one on the two
output cabl&s. :

Up

Fit 'the front of the case over the control
bushes, fit the seven spare nuts and tighten
with a spanner. The panel may now be
attached to it and the knobs fitted and lined
up in their appropriate positions. It is not
necessary at this point to fit the cover, but
if this is not done a considerable amount of
hum will be experienced.

Fit the valves into thelr appropnate
sockets.

Plug the coaxial output leads into the
input sockets of the main amplifier (or
amplifiers). In the case of the “Twin Six”
Stereo main amplifier the lead from C
1 should be marked in some way ar '
to the socket marked “R”. If using tw
Model B.P.I. amplifiers Channel 1 will go to
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this is because the pick-up is overloading the
input, and the input potentiometer controlling
Channel 1 should be adjusted until the dis-
tortion disappears and the main volume
control begins to overload the amplifier at
about three-quarters rotation. Switch to
Channel 2 and adjust its input control until
the volume sounds equal to that of Channel 1.
Sit midway between the loudspeakers at a
distance of about six feet. Facing these the
sound should appear to come from a point
‘somewhere in front of you and not from the
speakers; if this is not so the speakers are
wrongly phased and the connections to one
of them must be reversed.

Switch to “Stereo” and ascertain that the
balance control affects the right-hand
speaker, If this is not so, change over the
speaker plugs on the main amplifier(s) and
recheck for “phasing” as above.

Now comes the time for you to enjoy the
benefits of your new equipment to the full.
Put a sterco record on the turntable. If this
is of a symphony orchestra the violin section
should appear to come from the left and the
lower strings from the right: if the orchestra
appears the wrong way round simply reverse
the pick-up input plugs. Soloists should

appear dead centre; this may be achieved by

adjustment of the balance control. One of
the many sterco test records now available
will be of great value to you in setting up
your equipment as regards speaker placing,
phasing, balance. etc. :

Radio. Although you may not yet be able

' to use your equipment for stereo radio, a

considerable improvement over single channel
set-ups will be obtainable by using both
loudspeakers. When a “monaural” source
(radio or pick-up) is reproduced in this way
the increase in realism is immediately appar-
ent; the “hole in a box™ effect is eliminated

‘and the sound appears to emanate, not from

the speakers themselves but from space

- somewhere between them and covering a

larger area.
‘All you have to do is to plug a radio tuner

~ (preferably fim.) into one channel of the

control unit and turn the channel selector
switch to that channel. This automatically
puts the main amplifier channels in parallel

8o that both loudspeakers are being fed with
‘the same signal. As only one channel of the

ccontrol unit is in use, if the switch is left on

. “Stereo” only one channel of the main

amplifier, and consequently only one speaker,
is in use; if turned to the other channel no
sound will, of course, be heard.

Playing T8 r.p.m. Records. The last con-

 dition mentioned above may be used in the
following manner. If your pick-up is not of

the “turnover” variety (much better not!) a
separate pick-up will be required for 78s.
This should be of the high quality crystal
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type with an output of around 100mYV or less
and could be plugged into the unused
“Radio” socket. ;

A word of warning! Although your
stereo pick-up may be used to play monaural
L.P. records, as stated previously it must
never be used to play 78s. It would take only
one playing to turn the stylus point into a
lethal weapon as far as stereo records are
concerned! A 78 stylus, of course, already is}

Tape. The input sensitivity of the control
unit is not sufficiently high to work straight
from a tape head; it is intended to work
from one of the many excellent tape units
now available which incorporate an equalis-
ing pre-amplifier and have an output in the
region of 100mV. The more experienced
constructor may prefer to build his own
pre-amplifier, which should preferably be
self-powered but may possibly, with care, be
powered from the existing equipment. ;

Fitting into a Cabinet

Cut out an aperture 10}in x 43in and
insert the unit. With this held in position
the cover can be slid on (the two grommets
on the output cables engaging in the slots on
the right) and the two finger nuts fitted, no
other fixing being required.

Adapting two B.P.I. Amplifiers for Use with
the Stereo Control Unit

1. From one of the amplifiers remove Rig
and replace with a 10kQ 1 watt resistor.
Call this No. 1 amplifier. i

2. If not already fitted, a two-pin socket
should now be inserted, in the hole provided,
in the chassis of the same amplifier. (This
socket is normally used for the gram. motor
mains supply.) Connect one tag of socket to

"1 on fuseholder and the other to | on mains

selector. q f :

3. To a length of twin lighting flex (about
18in) solder a plug to fit the above socket
and on the other end a mains plug to fit the
amplifier mains socket.

4. Short out pins 4 and 5 on power socket

f amplifier No. 2. Now when the above
link is plugged into the two-pin socket of
amplifier No. 1 and the mains socket of
amplifier No. 2, the on-off switch on the
control unit will affect both amplifiers
simultaneously.

S. Power supply for a tuner unit is taken
from amplifier No. 2. Control unit power
supply cable is connected to an octal plug,
wired the same as a Mk. Il control unit
except that there is no connection to pin 3
(earth), and plugged into amplifier No. 1.

Warning et

The earth return for the stereo control unit
is formed by the screening braiding of the
coaxial output cables, and if the coaxial plugs
are pulled out without first switching off a
nasty shock may resulr. ]
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Code Practice
E CAME ACROSS AN INTERESTING IDEA
in the correspondence columns of a
vachting magazine recently. The
writer suggested that his readers wishing to

polish up their morse speed might do so by

using a tape recorder, recording the code
slowly from, say, a buzzer and then playing
it back faster. This is no doubt obvious
enough, but what did catch our eye was his
statement that using a recorder with a ten
watt amplifier, he could feed the output into
a flash lamp bulb which, even at half volume,
would light brilliantly from the code tones
on the tape. In this way, he brushed up his
speed for flashed code signals as well as audio
ones! Ingenious!

Battery Tape Recorders

The progress which has been made in
battery tape recorders in recent years is quite
phenomenal. It does not seem long ago that
letters from readers asking for designs and
constructional articles on this type of equip—
ment were a frequent occurrence in one’s

mailbag, most of them asking for such
information because there was nothing of the
sort available commercially. Apart from the
novelty of such instruments, one would not
have thought that there was much call for
them, but presumably the rapid advance in
their design has been stimulated by a brisk
demand and good sales. They are now
available at prices varying from around the
£25 mark up to £60 or so. Such refinements
as governed motor speed, controlled by a
transistorised electrical centrifugal governor,
are available in even the moderately priced
models. From a perusal of magazine
advertisements, it seems that it is the amateur
cine enthusiasts who represent the best
market for this type of equipment. Thanks
to magnetic strip and various quite satls-
factory mechanical synchromsatlon equip-
ment, sound recording on one’s own films
appears to be on the increase. Having
recorded the natural sounds for the scene
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filmed out in the field, so to speak, it is
subsequently transferred to the permanent

sound record in the edited version of the

film. It is certainly an easier way of going
about things than trying to set up'one’s own
home sound effects department!

Kinderdorf, Childrens’ Villages

From Monitor, the official journal of the
International Short Wave League, we hear
of a praiseworthy project in Austria, in which
two radio amateurs play a large part. At
Imst in the Austrian Tyrol, the “S.0.S.
Children’s Village Society” was started in
1949 by Hermann Gmeiner. Its aim was to
try and restore the atmosphere of family life
to children who had become separated from
their parents. By 1957 they had succeeded

to the extent of having found permanent '

homes for no less than 162 children in 18
houses. The idea has spread to other
villages, and in one, Hans Steinkeller,
OET7IN, is caretaker of the village and has

his shack in its grounds. He is assisted by

Haymo Leitner, OETLN. Many radio
amateurs in Austria have a great interest in
these Childrens® Villages and special QSL
cards are printed with the purpose of making
the villages better known. Moreover, an
award is issued to both transmitting and

SWL enthusiasts, the fees for entering for the

award being used to help these villages.
Further particulars can be had from 5.0.5.
Kinderdorf, Imst. Austria.

In the same strain, we see from “QST”
that, on Christmas Day, 52 children in the
National Foundation Hospital for Asthmatic

Children in Tucson were enabled to talk to

their parents by means of amateur radio.
The originator of this scheme is WICKY,
and last Christmas was the third occasion on
which this treat for these children and thell‘
parents had been arranged.

Smaller and Smaller
When the technique of introducing: radio
active substances into the body, so that their
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‘But not so.

passage through the various systems could
be traced, was developed, it seemed that the
ultimate in discovering what goes on in the
hidden depths of the body had been reached.
Now we read that miniature
radio transmitters have been developed at the
National Institute for Medical Research
which can be swallowed, sending out as they
pass through the digestive system information
on such matters as acidity, stomach pressure,
temperature and so on. The radio signals
are picked up on a suitable receiver located

in the same room as the patient. The size of

these “super miniatures” is given as about
a third of an inch in diameter and two-thirds
of an inch long. Some research work has
been done in the past on the effects of
exercise, for instance, on the human body in
which the changing factors were recorded on
the active participant himself and radioed
back to the laboratory via a small v.h.f.
transmitter carried on his back, but this new
midget is certainly “‘going places.”

British Interplanetary Society

On the face of it. the British Interplanetary
Society might appear to offer little of interest
to the radio enthusiast. But radio, being the
connecting link between satellites and the
earth, figures very largely in all interplanetary
considerations. The Society publishes two
periodicals: its Jouwrnal, which is highly
technical, dealing as it does with the intrica-
cies of astronautics; and Spaceflight which
is intended for the more general reader. The
latter magazine is full of matter for those
interested in guidance systems, radio control
and Kindred subjects. Further details of
membership, ete., can be had from the
Secretary, B.L.S., 12 Bessborough Gardens,
London, S.W.1.

Amateur Stereophonic Transmissions

From the Australian journal Amateur

Radio we learn that an Australian radio
amateur, VK3AXU, has successfully trans-
mitted stereophonic sound. As he moved
about his shack, the effect was well repro-
duced at, the receiving station. VK3AXU
wonders if he is the first radio amateur in the
world to carry out experiments of this sort.

Electronic Explosive Gas Detection

That electronics can be applied to just
about everything goes without saying, these
days. From a brochure issued by IEC-
SIEGER Ltd. we learn how electronic gas
detectors work. Apparently there are two basic
methods of inflammable gas detection. One
employs catalytic principles, the other relies
on osmosis of the gas through a porous pot
—thus producing a pressure change.

The catalytic reaction of platinum and
palladium to an inflammable gas is well

known. Gas lighters use a platinum filament
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which is heated by an electric battery.
Surface combustion of the gas occurs on the
warmed platinum wire which raises the
filament to incandescence, thus igniting the
gas. This process is ultised in gas detectors.
A filament is heated electrically and, if
inflammable gas is present in its vicinity, it
becomes further heated—when its change of
resistance can be ascertained electronically

-and used fo actuate a variety of warning

devices. ; 1
In those working on the osmosis principle,

‘a pressure change produced by diffusion of

the gas through a porous pot causes a
diaphragm to close electric contacts and thus
operate an alarm. .

Both types have their snags. The filaments
in the catalyst type may become so hot that
they burn out. Some gases produce the
opposite pressure change to others, so that
if set for one series of gases they will not
work with others. These difficulties have
been overcome in the IEC-SIEGER Elec-
tronic gas detectors, which use several catalysts
impregnated on to insulating material,
heated by wire coils in a balanced electronic
circuit. Attention to other details of this
nature has produced a design which aims at

‘removing most of the difficulties encountered

with equipment of this type.

Frequencies for Space Research

According to reports in the daily press, the
ITU Conference in Geneva has allocated
certain radio frequencies for satellite and
radio astronomy work. Considerable radio
interference has occurred on frequencies used
for this purpose, as readers who have tried
to listen to the various sputniks will know.
We have read reports of interference with the
work of various radio telescopes from nearby
t.v. stations, cdar ignition and so on, so it
seems very appropriate that such frequency
allocations should be made. Satellites and
radio telescopes are expensive enough to
warrant special precautions to ensure that the
information obtained is accurately conveyed
back to earth. :

Electronic Morse Code Keys:

Amateur radio CW enthusiasts have, so
far, had to peruse the advertisements in the
American amateur radio journals and sigh
“I wish they sold them over here,” as they
looked longingly at the glossy pictures of
those American electronic “bug” keys.

Now, however, they can buy an English
version and, from the writer's experience
with one of them, they will not be dis-
appointed with their purchase. Electronic
Devices (Cheltenham) Ltd., Wellington Rd.,
Cheltenham, market a range of such keys,
details of which those interested are well
advised to obtain.
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{IMALL POCKET PORTABLES OF THE LOCAL-
station variety are extremely popular
among home constructor circles; the

‘design discussed here is a welcome addition
to the current range and should prove of
interest to the beginner and to those requiring
an unobtrusive receiver for use during the
lunch period at work, or during those periods
when the rest of the family insist on watching
the one-eyed monster!

The Circuit .
This is shown in Fig. 1, and is somewhat
more complex than would at first sight appear

from the small number of components used.

The receiver is, in fact, a regenerative r.f.
stage, followed by crystal detection and then
by a stage of audio amplification!

The signal is picked up by the tuned circuit
consisting of the ferrite rod aerial L; and C;.
It is next transferred, using the winding L,
for impedance matching, to the base of TR;
—here acting as a regenerative r.f. stage.
Regeneration is obtained by feedback from
the collector of TR, via the condensers Ca,
Cy, to the base via windings L;, L», and the
condenser Co.

At r.f. the earpiece winding acts as a choke,
and the amplified signal is passed via Cs by
choke-capacity coupling to the voltage
doubler detector formed by D; and D>. The
rectified output from the detector is now
applied, by d.c. coupling, to the base of TR;,
which now operates as an audio amplifier.
The collector load is again provided by the
winding of the earpiece.

Notes
The value given for Ry has been found to
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The “SUPER"
TRANSISTOR
CRYSTAL
RECEIVER

Described by E. GOVIER

give best results in most cases. However, it
may happen that the particular transistor
employed will need a different base voltage
for optimum performance, and some experi-
ment with this value is advised to check on
this point. f
In some areas the signal strengths of the
Home Service and Light Programme will
differ greatly. In such instances it will be
found that adjustment of the twisted-lead
condenser (see later) for best reception of the
Light Programme will mean that the receiver
oscillates on the Home Service—the best
solution here is to replace C3-C,4 by a small
trimmer condenser which can be operated
from outside the case. If a sufficiently small
minimum capacity trimmer cannot
obtained, a standard value may be used by
connecting in series with a 5 or 10pF fixed
condenser of the type specified for Cs.

Constructional Details !
Mount the various components on the
T-way tagboard as shown in Fig. 2, by
suitably shortening and “binding” the wire
ends—do nor solder them into position at
this stage. Commence the foregoing by
Jjoining together tags 1 and 5 (see Fig. 3),
with a short length of insulated wirec.
Similarly connect together tags 2, 4 and 6:
following this by joining together tags 10, 11
and 12. Next, mount R; into position

between tags 6 and 7 (see Fig. 2). Similarly,
position (i.e. do not solder) Cs between tags

3 and 10. Position the crystal diode D;

between tags 4 and 11, at the same time

ensuring that the red end connects with tag 11,
Position the remaining diode D> between
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Mount the small brass battery clips to the
side of the case by means of the screws and
nuts provided, and also fit the paxolin
wander-plug  socket strip. (See Fig. 2)
Solder into position a small length of bare
wire between socket “*A> and the negative

of 18 s.w.g. wire to the positive battery clip.
Position the lead from tag “D” of Cy, and the
other end of the 18 s.w.g. wire from the
positive battery clip, to tag 1. Solder all
connections to tag 1. :

Connect the start of the aerial winding to

@

S00pF

1 A e T P R W ey

R R TP A S T
7-way tog board

€734 £ig-3

Emitter Collector

Base

end battery clip. Position the tagboard
within the case by means of a short length
of 18 s.w.g. wire between wander-plug socket
“A’ and tag 7 of the tagboard.

Fix into position the tuning condenser C;
on the lid of the case. Solder about 3in of
insulated wire to both tags “C> and “D” of
Ci. (See Fig. 2)) )

Position the ferrite rod aerial in the case
as shown, and bare about lin of insulation
from the junction of L;—L, (twisted lead) and
position this on tag | Solder a short length
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tag 9 and solder together all connections to
this tag,

Join the end of the aerial winding left free,
together with that wire from tag “C* of Cj,
and position these to tag 14, Solder all
connections to this latter tag,

Connect the loose lead from tag 3 to
wander-plug socket “B” and solder these
connections. . .

Twist the leads from tags 3 and 14 together,
these forming the condenser Ci of Fig. 1.
The precise amount of “twist” required will
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 be found later.

~ very directional, therefore the local station

~ Fit the control knob to the spindle of Ci
and follow this by checking all connections

th with reference to the circuit diagram
d those shown in Fig. 2. Insert the

—see Fig. 2. Insert the earpiece into circuit;
this forms the on-off switch-—make sure that
the earpiece is removed when reception is not
required. .

Adjusting the Receiver

~ When adjusting the receiver for the best
‘results, it should be remembered that it is

should be tuned in and the case turned for

battery, ensuring that the polarity is correct _ ich :
see Fi ‘Should a particularly high gain transistor

Our stand being prepared for the Radio

optimum audio response. The twisted leads
forming the condenser Cy of Fig. | c
the amount of regeneration and these she
be adjusted for the best possible performanc
Once found, the untwisted wire should

cut off about an inch from the last

be
used in the circuit, the regeneration may be

found to be somewhat excessive. Should this

be so, the value of C; should be altered to
that of 3pF. (See Notes at end of Circuit
Description.) ) i
Primarily intended for local station recep-.
tion, this little receiver is undoubtedly in ‘a
class of its own. - i

Hobbies Exhibition. Dr. A. C. Gee,

‘G2UK, Associate Editor and Hon. Secretary of the British Amateur Radio Tele-

printer Group, is seen in the foreground.

Talking to him is Mr. J. H. Burrows,

Business Manager, and on the left is Mr. O. Rundle of the Accounts Dept.

' MULLARD PREMIUM FOR

THE TELEVISION SOCIETY
In order to encourage the presentation of
original papers on various aspects of tele-
vision, Mullard Ltd. are offering the Television

Society a new yearly premium of £20.
 This premium will be awarded by the
Council of the Television Society to the
uthor of the best paper submitted during
car and subsequently published in their

MORGANITE RESISTORS LTD.
SIEMENS EDISON SWAN LTD.
The above companies have announced
that by mutual consent they are terminating
%?;mg arrangements on 31st December,
Continuity of supplies will be ensured by:
The Radio Resistor Company Ltd., 50
Gardens, London, N.W.8, who will, as
ist January, 1960, handle all sal
salers and retailers of Morg

Ltd.’s products.  (see also foo

> Resistors,
t of page 530)
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TRANSMITTING

Getting Started

by Arthur C. Gee, G2UK

Hon. Sec., British Amateur Radio Teleprinter Group

EFORE WE GO ON TO FURTHER PRACTICAL
considerations, it might be as well to
devote part of this month’s article to

some theoretical aspects of FSK trans-
mission. Next month, we will deal similarly
with FSK reception.
exhibit at the Radio Hobbies Exhibition
proved as interesting an experience for the
author as it did for the many who took more
than just a passing interest in it. Having
been on the Stand most of the time and
haying talked with many of those who sought
information on amateur radio T/P com-
munications, he feels better able now to assess
the type of information needed. It was
surprising how few opponents of RTITY
expressed their objections and how many
radio amateurs seemed keen to try their hand
at this new facet—as far as British radio
amateurs are concerned—of the hobby of
amateur radio transmission. It was excep-
tionally gratifying, too, to have been selected
as one of the items included in the B.B.C.
TV News coverage of the Show. :

It seems that the FSK meode of radio
transmission and reception is little under-
stood by the average radio amateur. It will
make the operation of the gear subsequently
to be described more easy if the principles of
this system are briefly outlined before we
proceed to practical instructions on con-
struction.

But before we do this, a word or two
further on the question of power supplies for
the T/P. We are most grateful to a reader,
Mr. P. H. Priest, for some more information
on this subject. He writes as follows:

“l have been following your articles on
RTTY in The Radio Constructor with great
interest, and I think I might be able to help
you out with some of the equipment adjust-
ment. . . . Older Type 3s have only a 110 volt
motor, others have tappings for various
voltages. The standard voltage now used is
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on RTTY

160 volts. Rectifier No. 43A gives 110 volts
only, for motor supply. Rectifier Type 60A
gives a 160 volt supply, again for motor
supply, and it will give enough current to
supply several motors. Types 66A, 66B and
66C will supply 160 volts for the motor and
an 80-1-80 volt signalling supply. Rectifiers
Type 26, etc., supply 80--80 volts signalling
voltage only, and must be used in conjunction
with Rectifier 43A.”

This is just the sort of information your
contributor wants, to help make this feature
as informative as possible. So many thanks,
OM, for this.

* & %

To return to FSK; as we have already said
in these articles, RTTY signals could be of
the “‘on-off” type as used in normal CW
practice. Apart from a number of dis-
advantages inherent in such a practice, the
system known as FESK frequency shift
keying—gives many definite advantages for
the radio operation of teleprinters. In this
system a continuous signal is radiated, not
an intermittent one. One obvious adyantage
of this is that, under conditions in which
rapid fading is occurring, the receiver
automatic volume control can operate
continuously. With normal CW, an efficient
a.y.c. may amplify the noise during the
spaces between the code characters so that
the noise and signal level merge. This does
not happen with FSK as the signal is con-
tinuous—as in phone operation.

Again, an FSK transmitter is operated at
constant load. This helps in the elimination
of such troubles as key clicks, varying power
supply current, and the host of similar
troubles frequently found in amateur CW
transmitters. It eases very considerably the
problem of TVI.

The “intelligence™ is conveyed on this
continuous carrier by changing its frequency
slightly—only a matter of cycles—so that the
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frequency shift varies with the code being
sent. FSK is used widely for high speed
morse code transmission, the frequency shift
then being in step with the morse characters.
Similarly, the teleprinter code can be used,
when the received signal can be made to
operate a teleprinter.

_In practice, the amount of shift given to

the carrier may be from, say, 900 c/s down
to 30 ¢fs or even less. The amount of shift
used over any particular radio circuit is
determined by circumstances. In amateur
RTTY practice, a shift of 850 ¢/s has become
standard. This shift of frequency is produced
in the oscillator stage of the transmitter. It
can be produced in a variety of ways. One
could, for instance, vary the voltage on one
of the electrodes of the valve, adjusting things
so that just the right amount of variation in
frequency occurred. Again, one could vary
the inductance or the capacity of the tuned
circuit controlling the frequency of the
oscillator, by simply switching in an additional
condenser or coil. Such methods, however,
though simple, are not much used in practice,
as undesirable features such as unknown
capacities in the leads to the keying contacts,
keying contact resistance and voltage varia-
tions, etc., make the operation of such a
circuit unreliable. External circuits of this
type connected to an oscillator stage do not
make for reliable frequency stability. It is
usual, therefore, to isolate the oscillator
stage from such outside circuits by employing
another valve to vary the characteristics of
the oscillator stage. Such a circuit is shown
in the diagram accompanying this article.
As can be seen, this is of a Heathkit VFO
modified for FSK by including the valve
EB91. This is the arrangement used by the
author and it has proved very satisfactory
indeed. The circuit is an ‘“‘anglicised”
version of the one appearing in the RTTY
Handbook. 1t has been chosen to illustrate
this article because the Heathkit VFO is
available in kit form in this country at a very
reasonable price and when completed does
give the requisite degree of frequency stability
needed for FSK work. Quite obviously, if
the frequency is going to be deliberately
shifted by only some few hundred cycles, then
a constant drift in the VFO cannot be
tolerated, no matter how slight. Experience
has shown that the Heathkit VFO does
provide the necessary degree of stability.
The location of the additional components
is not critical. Room can be found for the

EB91 valveholder at the back of the chassis,
and the IMQ potentiometer can be accom-
modated at the top right-hand corner of the
panel without upsetting the attractive appear-
ance of the unit. The teleprinter trans-
mitting contacts are connected across <X
and should be made so that the higher of the
two tones produced occurs when the contacts
are in the open or “‘space™ position. The
degree of frequency shift can be controlled
by the IMQ potentiometer.

There are numerous other circuits which
can be used. Those readers interested are
referred to the RTTY Handbook, copies of
which can be had on loan from the
B.A.R.T.G. Readers are also referred to the
R.S.G.B. Bulletin, August 1957 issue, wherein
is a description of a versatile VFO Unit
which includes FSK facilities.

Setting the frequency shift presents some
problems. Ideally, one should not attempt
the construction of an FSK Unit until one
has a calibrated audio oscillator or other
audio frequency standard available. With

such equipment, the process is quite simple.

Switch on the VFO, and tune in the signal on
the receiver, with the BFO on. Sort out on
the teleprinter which tone is being radiated.
This can be done by turning the T/P over by
hand, depressing one of the keys at the same
time. As the transmitting contacts make
and break, so the two tones will be produced.
Adjust the BFO and the receiver tuning so
that the note from the receiver beats with
that of the audio standard. This can quite
easily be done by ear. Now switch the audio
standard to the other tone—850 cfs above or
below as required—and adjust the 1MQ
potentiometer until the new tone beats with
the new audio note. It sounds complicated,
but a few minutes experimenting will soon
show how to go about the matter,

For those with no audio standard, a
magnetic tape recording of the two tones,
viz., 2975 c¢/s and 2125 ¢/fs, is available on
loan from the B.A.R.T.G.: but it does pay
to provide vourself with your own audio
standard if possible. Suitable standards will
be described later in this series of articles.

This is, of necessity, a somewhat primitive
method of getting the shift right, but it does
work and it is reliable enough to enable
those who have no better facilities, or know-
ledge to do the job more scientifically, to get
starfed. Next month, we shall deal with the
reception of the FSK signal we have now
produced.

ASSOCIATED ELECTRICAL INDUSTRIES (WOOLWICH) LTD.

. It was announced on Ist January, 1960, that Siemens Edison Swan Ltd. has changed
its name to Associated Electrical Industries (Woolwich) Ltd. The new company is responsible
for managing four new Product Divisions of Associated Electrical Industries Ltd. - i

530

THE RADIO CONSTRUCTOR







et e R G R—tLY

order of 8pF. The condenser therefore has
a swing of 50—8pF=42pF. Also, assume
that the mid-point of the band, 3.65 Mcfs,
is to be located at the mid-point of the con-
denser swing, which will be 84-21pF=29pF.
Fig. 1 shows the basic circuit.

——fopthe
27/ LC
resonant frequency of a tuned circuit, it can
be shown that the following relationships

25330 25330 25330
apply: f= Ic = e ,and C= 2L
where f is in Mc/s, L is in ¢uH and C is in
pF. From the known factors it can be cal-

s 25330
calculated that L = W = 656!&[’[.

Using the minimum and maximum values of
the tuning condenser, the range of frequencies
over which the circuit will tune can now be
found. The lowest frequency will be tuned
when the condenser is at its maximum value,
i.e., Cmax will tune f;, and similarly leu
will tune f>, the highest frequency. Therefore,

From the basic formula f—=

) 25330
Cmax will tune to f; = m = 278
: - 25330
Mc/s, and Cmin will tune to fo= 5568

—6.95 Mc/s. This result makes it clear that
the circuit tunes over a far wider range than

amateur band. Fig. 2 shows how this is
covered by the capacity swing of the con-
denser, assuming that it has a straight-line
law; it 1s quite clear from the sketch that
very little bandspread has been achieved
despite the relatively low value of maximum

capacity used. The point to notice in Fig. 2

is that the amount of capacity used to tune,
or spread, the required frequency range is
small compared to the maximum capacity
of the condenser. In other words, the band-
spread ratio of the condenser is too small.
If this ratio can be increased, the bandspread
will be improved and the required range will
occupy a greater proportion of the scale.

A means of doing this is shown in Fig. 3
where the tuning condenser, designated Cy,
has the same values as before. A fixed
capacxtor Ct is now connected permanently
in parallel with the tuning coil L, so that the
effective tuning range of C, is now 108 to
150pF, and the mid-point of the tuning range
will be at the point where Ci+Cy=129pF.
By making the same calculations as in the
previous example it can be found that L=
14.7eH, £;=3.39 Mc/fs, 2=3.99 Mc/s, Cy
tunes at 40pF for 3.5 Mc/s and at 19pF for
3.8 Mc/s, a swing of 21pF. This is more
than four times the swing ac‘mevcd with the
circuit of Fig. 1, and the way the frequency
range has been spread by the condensers is
shown in Fig. 4, which is drawn to the same
scale as Fig. 2

Ct
100:F

C wgh S0F min
50pF max,

Fig.3
Exomple of circuit to improve 'hioqn'ﬁs_prwé given by_the basic circuit in fig.!

50, 40pF BeF
3-39Mc/s 3SMcls 3-8Mcfs 3-99Mc/s
Fig.
2720 mmummmm&__bu_%d ndspeead obtained with circuit in tig3

required of it, from which it follows that
this range will be accommodated over only
a small part of the tuning scale. By calcu-
Jating the actual values of C required to tune
to the extremes of the required range, it is
possible to predict the band-occupancy of

o TSNS S33D)

the tuning scale. At 3.5 Mcfs, C=e=——rs3
25330

—31.5pF, and at 3.8 Mcfs, C=e=—ms

—26.8pF. So, a small change of capacity
from 31.5pF to 26.8pF, amounting to only
4.7pF, covers the whole of the 3.5 to 3.8 Mc/s
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One can, of course, makc several more
calculatlons on these lmes ass1gning different
values to Ct until eventually optimum values
are found for C; and L to spread the fre-
quency range over the whole of the 42pF
swing of the tuning condenser Cy. However,
this can be time-consuming, especially if
several sets of calculations have to be made
before the right values emerge. This process
is little more than guesswork: it would be
far more elegant to find a method, or gen-
eralized formula, that would enable one to
hit the bull’s-eye with one shot! 1

Consider Fig. 5, which is merely a repro-
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AN ECONOMICAL 3-VALVE
o= AUDIO AMPLIFIER

push-pull high fidelity audio amplifier

always entails considerable expense.
Whilst this may be well worth while to many
people,  there are others (especially new-
comers to electronics and those not interested
in music) who require a flexible circuit for a
simple cheap amplifier for gramophone and
radio reproduction which will give a few
watts output at reasonably good fidelity. A
small audio amplifier is also useful as a
stand-by and for use when a large amplifier
is unnecessary.

The circuit to be described (shown in
Fig. 1) employs two EF86 valves as voltage
amplifiers and a 6BW6 power output valve.
These valves are noval based single-ended
miniatures, but there are other types with
similar  characteristics which are quite
suitable. The EF86 valves may be replaced
by EF37A valves which have an international
octal base and a top cap grid connection.
Other octal types suitable for Vi and V> are
6J7 and EF36 (VRS56) which are obtainable
cheaply on the surplus market but are more
likely to introduce hum than the EFS86 or
EF37A. The 6SJ7 is a suitable single-ended
octal type. The noval based 6BW6 output
valve may be replaced by the octal 6V6 or,

fI‘HE CONSTRUCTION OF A POWERFUL

_if the anode voltage does not exceed 250

volts, by the miniature 6AQ5 with a B7G base.
If a 6BW6 is used the beam plates should be
connected to the cathode: this is done
int}ernally in the other two types of output
valve.

Negative feedback is used from the output
transformer secondary to the cathode circuit
of Va. Any distortion in the last two valves
or in the output transformer is reduced by
the feedback, but it is nevertheless important
Lo use a good transformer. The primary
impedance of the transformer should be
about 5,000 ohms and the secondary im-
pedance should be about the same as that of
the speaker to be used. The feedback circuit
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by :
J. B. DANCE, M.Sc.

. must be connected the correct way round:

this is found by trial and error. If the gain
is not greatly reduced when the feedback
circuit is connected, or if the amplifier
oscillates, the feedback wires (one is earthed)
from the secondary of the output transformer
should be reversed. The negative feedback
greatly reduces distortion and extends the
frequency range of the amplifier somewhat.
It can, however, cause a great deal of dis-
tortion and instability if it is not connected
correctly or if the output transformer is very
poor. The amount of feedback is increased
if the value of Rys (1.000 ohms in the circuit
of Fig. 1) is reduced. The value of Rys may

be slightly altered if better results can be

obtained by so doing. In particular, if the
output transformer secondary and speaker
coil have an impedance greater than 4 ohms,
the value of Ri5s may be increased somewhat.
A 2,000 ohm resistor would be suitable for a
secondary impedance of about IS ohms,
Negative feedback also has the advantage of
improving the damping of the speaker cone
electrically through the output transformer.

It is preferable, although not essential, to
use high stability cracked carbon resistors for
Ry and Ry in order to minimise noise in the
amplifier. y

The input to the amplifier is via a co-ax
cable fitting into a normal co-ax socket. The
volume control potentiometer, Ry, should
have a metal casing which can be earthed for
screening purposes, and screened leads should

be used to connect the input to the grid of

V1 in order to avoid hum pick-up.

Tone Controls

The treble-cut capacitors Cyq and Cyy are
only intended to be used when very scratchy
records are being plaved or when some
top-cut is required to remove noise in radio
reception. The larger capacitor gives quite
a strong top-cut. The bass boost is useful to
render sounds more natural when they are
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reproduced at volumes much less than the
original. It can also be used to help balance
out the bass-cut introduced by recording
companies, but a more complicated circuit
is required for complete balance. The bass-
boost switch, S;, should be of the make-
before-break variety or the volume will be
enormously increased for a fraction of a
second when the position of this switch is

_altered. When the top boost is used, the high

frequencics are able to pass through one of
the condensers instead of having to pass
through Rg. Switches S; and S; may be
either make-before-break or break-before-
make, as convenient.

It is possible to make the amplifier itself
(excluding power pack) on a chassis as small
as S5in by 24in, but if octal valves are used or
if the constructor is a novice, the chassis
should be considerably larger than this. The
three valves should be in a straight line to
avoid undesired feedback.

If the constructor is interested in making

any alterations, there are many possibilities,
but it is important to remember that the
volume and tone controls must be kept
outside the feedback loop or they will have
little effect. The values of the capacitors in
the tone controls may be chosen to suit the
individual constructor.

Power Pack

The power pack can be quite conventional,
and a suitable circuit is shown in Fig. 2. The
rectifier may conveniently be an octal 6X5
or a miniature 6X4, as these valves work
from the same heater supply as the amplifier
itself. There is, of course, no objection to
using one of the other types of rectifier valve
(80, 5Z4, 5Y3, etc.) if an appropriate heater
supply is available. The h.t. secondary
winding of the transformer should be about
300/0/300 volts at 80mA. The heater current
is very slightly over | amp at 6.3 volts and
the h.t. current required for the amplifier is
about 60mA.

BANDSPREADING OF TUNING CIRCUITS (continued from page 533)

as the signal source, 100 ke/s pips will be
evident at 3.5, 3.6, 3.7 and 3.8 Mc/s, and
it can also be used as a means to calibrate
accurately the 10 kefs divisions between
these points, using the multivibrator output.

All the formulae in this article are readily
evaluated by using tables of logarithms. The
principles expounded can be applied to other
frequency bands with equal accuracy, bearing
in mind that there is a limit to the lowest
value of capacity available in small tuning
condensers, and that tuning coils for the

higher frequencies tend to have quite low
values .of inductance. For those who wish
to wind their own coils, there are many
published charts and tables which can
simplify the design work, and duost-iron
cores usually increase the inductance of an
air-cored coil by a factor of about 1.5 to 2
times. For example, a coil of, say, 10pH
with a dust-iron core should be designed as
an air-cored coil of about 7 to 8uF, thus
giving the core a margin of adjustment.

Can Anyone Help?

Wireless Station No. 19.—N. Brown, Win-
slade School, Clyst St. Mary, Devon, requires
details of conversion of the above equipment
for use on the amateur bands. Any other
information \\;ould bi appreciated.

&

Valve Tester.—R. Evans, 27 Elder Street,
Kirkby-in-Ash, Notts, desires to build a valve
tester and seeks information on various
inter-clectrode and insulation tests. Would
welcome any ::'u:cuit diagrami.

*

Signal Generator type 1-130-A, U.S. Signal
Corps.—G. B. Brierley, 99 Chessel Street,
Bristol 3, would like any information or
relevant service publication on this equip-
ment.

R107 Receiver.—J. R. Clarke, 206 Queens
Drive, Bedford, requires any information on
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Requests for data are inserted free

of charge. Enquirers undertake

to answer all correspondence and
defray all expenses

converting this receiver for amateur band
working. Would purchase a manual if offered.
* : WAL

T.B.S. Series Tx/Rx Equipment, 60-89 Mc/s.
—FE. Webb, 9 Wick Farm Road, Little-
hampton, Sussex, would like to receive “gen’”
book on this R.C.A.-gnade eq;]ipment.

#*

SCR522(BC624) and P104 (1392) Receivers.
—D. D. Smith, 245 Handley Road, New
Whittington, Chesterfield, Derbyshire, would
like operating details of, and modifications
for, these equipments.
* * *
Cossor TV Model 901.—L. V. Headley, The
Chaplain’'s House, The Royal Hospital,
London, S.W.3, would like to obtain a service
manual or sheet on this t.v. receiver—hire
or purchase.
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' LF. RANGE

By David Noble, G3MAW
and David M. Pratt, G3KEP

ANY AMATEUR SERVICE ENGINEERS AND -
‘constructors are often faced with the
problem of aligning the i.f. strips of
receivers. Although it is generally con-
.sui tobeaneasymattertoahgna
- receiver i.f. strip by carefully tuning the iLf.
- transformers in turn for maximum strength
~ of an incoming signal, this ‘method may be
overruled if each transformer of the strip is.
-alongwayout This can well be the case
- with a newly constructed receiver, and it is
necessary, therefore, to either possess or to
- have access to a reliable signal generator

covering the i.f. range. Basma]]y, the ideal

method of aligmng a receiver iLf. strip is to

feed on to the grid of the mixer stage a signal

at the iL.E. fmquency modulated with a con-~

tinuous note. An a.c. meter placed across

the loudspeaker terminals should now show
a deflection, and the i.f. transformers may be
tuned for maximum reading.

The signal generator need not be very
elaborate, and can be made as shown on a
chassis 3in x 6in x 14in. The front panel is
41in x 6in.

i 5 In this rear view of
| 5 the generator can be
~ seen the oscillator

- coil on the left. The

g modulation level
| potemwmeter is
. b mounted ﬂm' to the
- ‘right of the main
i | tuning eondenser










suitable power supply capable of providing
6.3 volts at 0.6 amp, and about 200 volts at
30mA.
Alignment Procedure

The receiver to be aligned must have its
tuning condenser vanes fully meshed. and the
local oscillator should be rendered inoperative
by connecting a short piece of wire across the
appropriate section of the tuning gang. The

* signal generator should now be set to the i.f.
of the receiver, and connected to the control -

grid of the mixer valve. An a.c. voltmeter is
connected to the loudspeaker terminals, and
working backwards through the receiver
beginning with the secondary of the last i.f.

transformer, and ending with the primary of §

the first transformer, the cores should be
trimmed for maximum deflection of the
meter. As the circuits come into line, the
gain of the strip will increase, and it is

necessary to reduce the signal generator |

output to prevent the a.v.c. operating,

During the alignment, hewever, the receiver

volume control must be kept in the same
ition.

This little alignment generator has proved
indispensable during the servicing and
construction of receivers, and the circuit
given should prove of interest to many
readers.

MISCELLANEOUS

PREVENTING
MAINS

WWM’
e

HUM

. i
A= s T
e

By H. C. PARR, M.A.

NE OF THE BIGGEST PROBLEMS CON-
fronting the constructor who designs
his own amplifiers, or who is guided

only by circuit diagrams, is the avoidance of
mpains hum. The difficulties have become
much more acute now that good amplifiers

_and speaker systems are more efficient in the

‘bass register than formerly. Tape recording
aamplifiers are particularly prone to this
‘trouble, for not only is the output of a
playback head very small, but considerable
bass emphasis has to be applied to equalise
the frequency response, and this emphasises
‘the hum as much as the bass.

When a piece of apparatus which has been
working properly develops hum trouble, the
-explanation is almost always a faulty com-
ponent, and this will not be considered in the
present article. What will be explained are

. all the precautions which must be taken when

‘constructing new equipment, if it is to be free
from hum.

There are four distinct causes of hum, and
these will be dealt with in turn. They are
respectively (1) electromagnetic induction,
(2) inadequate h.t. smoothing, (3) electrostatic
induction, and (4) the incorrect earthing of
components. It is essential to realise that
hum is of importance in any part of a circuit
only when its intensity is an appreciable
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fraction of the sign: Very great care 18
therefore needed in the first stage of a high-
gain amplifier, whereas the output stage is
not at all likely to give trouble.

Magnetic Hum :

The mains transformer is the chief source
of magnetic hum, as it is surrounded by a
strong oscillating magnetic field, and the
smoothing choke is also an offender in this
respect. The only other source is the heater
wiring, and it is important not to form loops
here which can generate an e[ectromagnenc
field. If the heater current returns via the
chassis the heater wiring should be kept close

to the chassis throughout, and if twin heater
wiring is used the two leads should be tightly

twisted together.

In a simple amplifier the output trans-
former is the only component likely to be
affected by these hum fields, and if possible

it should be mounted at a distance from the

mains transformer and choke. When this
cannot be done, a satisfactory hum level can
usually be achieved by adopting a suitable
orientation for the components involved.
The choke will generally have no effect if it
is mounted with its axis at right-angles to that
of the output transformer, but a similar
arrangement between the mains and output
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.' transformers will not always prove adequate.

~ However, this arrangement always works if

e .

S——

T e e =t

~ likely to pick up mag-

- that

~as small as possible,

~ kept close to the cathode

- the latter lies in the “‘equatorial plane™ of

the former, as shown in Fig. 1. In any case,

- the layout can be tested as soon as the trans-
- formers are mounted on the chassis, and
- before the wiring is begun. It is only neces-
~ sary to connect the mains transformer
-~ correctly to the mains, and the secondary of

the output transformer to a good speaker

‘system, and if any hum is heard some re-

postioning is called for.
The only other part

If this is not the case, the fault can always be
remedied by arranging the decoupling
resistors in series as shown in Fig. 3 instead
of the more usual arrangement. This will, of
course, reduce the h.t. voltage in the earlier
stages, but if the resistors are calculated so-
that this reduction does not exceed, say, 25 %,
the effect of this will not be noticeable.

Electrostatic Hum
This source of hum will be familiar to
anyone who has tried using a pick-up or

of a normal amplifier

netic hum is the grid
circuit of the first valve,
that is to say the circuit
ABCDEF 'ih Fig. 2. To
guard against this the
wiring should be such
the actual area
enclosed by ABCDEEF is

with the earth connec-
tion of the input, AB,

Output transformer

Mains transformer

wiring and bias resistor.
~ If any inductive com-
ponents are used in the

FIG.1.

early stages of an ampli-

fier, such as the freble-boost coil used in
some tape recorders, these present a special
problem. Screening cans of mu-metal are
usually essential, and the amateur is not able
to fashion these himself, for mu-metal loses
its properties if disturbed by cutting or
drilling. Components of this sort should
also be mounted so that their axes can be
rotated, and the position for minimum hum

- found when the whole equipment is finished

and working,

The playbdck heads of tape recorders are
highly sensitive to magnetic hum, and
various devices are used by manufacturers
to minimise this. Whenever a mains trans-

~ former is to be housed in the same cabinet

as a tape deck, it should be capable of rota-
tion through 180° so that the position of
minimum hum can be determined when the

. equipment is complete.

H.T. Smoothing

The conventional power pack, smoothed
by two electrolytic condensers and either a
choke or resistor, supplies high tension
‘current with a sufﬁctently low ripple content
to feed the output valve satisfactorily, but if
this were applied directly to the earlier valves
it would almost certainly introduce hum. It
is fortunate, therefore, that the decoupling
circuits of these valves form excellent hum-
rejection filters, and will generally reduce the
h.t. ripple' adequately even for the first valve.
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microphone with an unscreened cable, and
Fig. 4 should help to make its origin clear.
An unscreened microphone circuit is shown,
with a mains lead in the vicinity; and the
small capacitance, C, which will exist
between this and the live microphone lead,

is shown as a dotted condenser. C and R
A
Input
B L c D E
FIG.2.
G554

together form a potential divider supplied
with 250 volts a.c., so that a certain small
fraction of this voltage appears across R and
gives rise to the characteristic hum. This
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fraction is proportional to R, and this is being introduced into some part of an
explains why a low impedance circuit is less  amplifier it can be removed by enclosing the

susceptible than a high one. A reduction in  sensitive part in a metal container connected

hum sensitivity can be obtained by incor- to the chassis. In a high-gain amplifier every
porating a step-down transformer in the signal lead more than an inch or so in length
in the early stages must
HT be of screened cable with
é' WA — A L]J'l‘-mf_‘ the sheathing earthed.
ae

The earthing should be
done at one point only,
and if the sheath is not
insulated should not be
allowed to come into
contact with the chassis
== ] == at any other point. If
electrostatic hum persists,
a simple aluminium box
around the whole of the
wiring associated with

_these early stages should
FIG.3. -effect a cure. If it does
=25 | not, the cause must be
: from within, and is prob-
microphone, for this lowers the impedance ably an unscreened length of signal lead
of the line; but the reason is not as obyious  which is too close to the heater wiring. Such
as may at first sight appear, for the signal is an aluminium box does not need to be com-

T

T IHI0H
_L ‘;‘.:".‘,‘.

7

also reduced, and there would be no advan- pletely closed, and often an undershield

tage in lessening the hum voltage if the signal covering the whole of the chassis will be
voltage were lessened in proportion. How- found sufficient.

ever, those familiar with line transformers  Itis easy to find the parts of a circuit which
will know that the reduction in impedance is  are sensitive to electrostatically induced hum.
proportional to the square of the reduction Taking care not to touch the chassis, if one
in signal voltage, and so the hum is reduced  explores with a finger or a metal rod held‘in
more than the signal. the hand the hum becomes more intense as
sensitive parts are approached, and so
indicates where further screening is desirable.
If it is found that a valve responds in this way
it is advisable to shield it with a metal
screening can.

The above explanation of this type of hum
assumes that the chassis is at a steady
potential and that the hum producing

clements are mains leads either in the
(%3-hﬁlc. R

250V AC

.-_..L'Ii}..._..
(0 0

amplifier itself or in the surroundings. When
a chassis is properly earthed, for instance
through the third pin of a mains plug, this is
in fact the case, but when an amplifier is not
FIG.4 earthed another factor assumes importance,
i for the potential of the chassis itself may then
oscillate widely at mains frequency. This has
the same effects as if the amplifier were at
constant potential and everything else in the

Luckily there is a simpler and more room were oscillating, and this explains why
effective way of reducing hum in a micro- the simple process of connecting to earth will
phone lead, and that is to surround it along often cure a hum. (It must be remembered,
the whole of its length with a conducting of course, that a.c./d.c. apparatus not
sheath connected to the chassis. Twin- incorporating a mains transformer cannot be
screened cable is sometimes used for this, but  directly earthed). However, if earthing is
unless a “balanced” input is required it is inconvenient or impossible for one reason or
simpler to employ single-screened cable with  another, a miraculous cure can often be
the outer conductor serving as the earth produced by reversing the mains plug
return, as shown in Fig. 5. Another trick that sometimes works is to join

This process of screening is of general the chassis to one or other of the mains leads
application, and whenever electrostatic hum by a condenser. The insulation of such a

AR
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_condenser must be above suspicion, and its
capacity should not exceed .01uF.

One of the most difficult aspects of valve
manufacture is to minimise the hum induced
by the heater and its pins, and most of the
‘older types of valve are not good enough in
‘this respect to allow their use in the first
‘stages of a high gain amplifier. Special low-
hum valves, such as the EF86 and ECCS83
are now manufactured for these applications.
A centre-tapped mains transformer gives an
improvement when valve hum is troublesome,
but a better system is to wire a “humdinger’”
potentiometer of about 20} resistance across
the heater line with the movable contact
‘earthed. This can then be adjusted when the
amplifier is ready for use.

Earthing

To understand how the earthing of com-
ponents can introduce hum, one must be rid
of the notion that all points on a chassis are
‘at the same potential. If the valve heaters
are earthed to the chassis, it is clear that
heavy hum currents must be flowing through

'~ it, but even when twin wiring is used for the

heaters there will still be hum currents

~ emanating from the smoothing and de-

‘coupling condensers, and flowing back to the
power pack through the chassis. Fig. 2 will
help to explain how this can introduce hum.

with the second stage in the same way it is
essential to use the same point on the chassis
for the two stages, and a fact that is often
overlooked is that the decoupling condenser
of the first stage must also be earthed at this
point if no hum is to be introduced berween
the stages. However, if care is taken to
minimise hum currents in the chassis, by
using twin heater wiring ‘and by careful
design of the power pack, paying particular
attention to the ripple current flowing to
earth from the reservoir condenser, it should
rarely be necessary to take any special
precautions in the second stage of a normal
amplifier. )

Connecting Two Units

When an amplifier is fed by some other
piece of equipment such as a radio tuner or
pre-amplifier, the earthing problems in the
two units can become difficult, and several
different cases must be considered separately.

If the source of the signals is a unit requir-
ing no power, such as a pick-up or the
playback head of a tape deck, it is connected
to the earthing point of the first stage via
the screen of the connecting cable, as shown
in Fig. 5. The only point needing attention
is that the metal frame of the playing desk
or tape deck must also be earthed to the

Pick-up

| Motor assembly

FIG.5.

Amplifier

G557

- Suppose the line BE represents a section of

the chassis, and that a hum current is flowing
between B and E. Now although the

8 resistance between B and E will be very low
it can never be exactly zero, and some

_potential difference exists between these two
_points. As this is in the circuit ABCDEF it
' is impressed on the grid of the valve. A hum
“yoltage as small as a millionth of a volt
introduced in this way into the first valve of

- atape amplifier can be audible in the output.

To guard against this, B, C, D, and E must
“all be connected to one point, which either

- lies on the chassis or is connected fo it by a

. single thick wire. This is shown diagrammatic-
‘ally in Figs. 5 and 6. If it is wished to deal

| FEBRUARY 1960

amplifier, but that an “‘earth loop’ must be
avoided. Thus, if both units are earthed
through the third pins of their respective
mains plugs, no additional connection must
be made. But in Fig. 5, if the gramophone
motor assembly is not so earthed, it should
be connected to the point E as shown.

When the signal source is a radio tuner or
pre-amplifier which does require power, then
provided it incorporates its own power pack
the previous paragraph still applies. The
screen of the connecting cable will therefore
be joined to both chassis, unless this produces
an earth loop, in which case it will be joined
only at the main amplifier end.

(To be concluded)




CHEAP COMPONENTS. 6:1 Slow Motion
drives 3/6; 6" x %" dia. Ferrite rods 2/6; ferrite
Aecrials: MW, 8/9, LW. & MW. 12/9; crystal
Diodes 1/6; Headphones 14/—; single phone with
headband 8/-; Potentiometers: less sw. 3/3, with
d.p. sw. 5/9; {W 1094 Resistors 4d.; W 59, Hi-
stabs 9d.; ceramic Condensers 9d.; 12V 1A meta!
Rectifiers 7/6; 250V 50mA contact cooled 7/3;
Transistors:yellow-green spot a.f. 6/—; yellow-red
spot r.f. 12/6; Ediswan & Mullard types also; 4-pole
3-way Switches 3/9; s.p.s.t. toggles 2/6; Printed
Circuits: Mullard 3-3 15/—; 5-10 19/6. Add 1/- post.

TOOLS & INSTRUMENTS. Side Cutters
5/5; insulated snipe-nocsed Pliers 8/9; 5A m.c.
Meters 15/—; dual-range 6Y-300V a.c./[d.c. meters
26/8; Caby multi-range a.c./d.c. amps/voltsfohms
£4.17.6; 10,000 OV model £6.10.0; L.W., M.W. &
I.LF. modulated Oscillator 99/9; instrument Sol-
dering jrons 19/6; with illuminated bit 22/6; @
Max cutters (for clean chassis holes): 7 12/9, 3"
13/9; Allan key (fits both) 1/—. Add 1/- post.

HI-FlI. Acos Stereo 73-1 turnover cartridge 52/11;
TSL Tweeters 36/8; Acos crystal Mics 25/—; Dust
bugs 23/4. Add 1/- post.

BOOKS. Radio for Beginners: Book 1 3/-, Book
2 3/6; Radio Controlled Models 5/—; Aerials for
TY and VHF 2(6; TV Servicing for Beginners 4/6;
Modern TY Circuits 4/6; High Fidelity L.S. Enclo-
sures 5/—; Circuits for Audio Amplifiers (Mullard)
8/6. Data books also stocked. Add 6d. post.

KIRKMAN

40 THE BROADWAY

CRAWLEY

SUSSEX

Radio
Control
Mechanisms

by :
RAYMOND F. STOCK

The first publication devoted entirely to
the subject of radio control linkage
mechanisms. Complementary to Radio
Control for Model Ships, Boats and
Aircraft and to other books on radio
control.

64 Pages Prastic ART BoarD COVER
70 ILLUSTRATIONS

2nd Printing

DATA PUBLICATIONS LTD

57 MAIDA VALE  LONDON W9

4s. 6d. plus 4d. postage

TUNING CONDENSERS
Small twin, 500pF, 7/11; Standard ctwin, 500pF, 5/11;
a.m./f.m. twin 500/twin 27pF with geared 8:1 drive
bargain 8/9; small dielectric.0001:F, 3/-; 0.0003::F,
3/9; 0.00051:F, 4/-. Extra small 500pF, 4/6.

TRIMMERS
Air spaced 3/50pF, ceramic wvariables, 1/6. 20pF
ceramic preser, 11d. 3 x 100pF on metal plate, 1/-.
2 x 60pF4-2 x 200pF, or 4 x 60pF (separable into
pairs}, 3/-. Single postage stamp (various values), 1/—.

RESISTORS
4 and 4 watt carbon, 9d. each. Well mixed assort-
ment {(many close tolerance), 25 for 3/11; 50 for 7/6.
High Stabs. 1054 +W, 6d.; 109 1W, 9d.; g? W,
2/—. Other types available. Wire-wound 1 ZSW
1/3; 10W, 1/6; 15W, 1/9.

TRANSISTORS
White Spot, 14/—; Yellow/Green, 9/6; Red Spor, T/-.
Ediswan XA 104 R.F., 18/—; XA 103 LF., 15/
XB 102, 10/-. Transistor Holders, 1/- each, 6 for
5/9, 11/— per doz.
SPEAKERS

Subminiature 13" round, 25/6; 2" x 3", 30/6.
Plastic Chassis, 24" (only £ thick—, 22/6. Rola
C.25, 26/9. T.S.L. Tweeter, L.P. H 65, 30/—. Other
sizes and types stocked. Output Transformers
Subminiature single end or pjp, 12/6. Others
from 7/6.

CAPACITORS
Electrolytic, 32-+32-48uF, 275V, 2/8; 32+32uF
450V, 4/-; 16-+16uF 500¥ can, 4/6; B-+161LF 500V
can, 4f—; BuF 450V 2/3: 50+50pF 450V, 4/6. Many
other values (electralytic and paper) in stock. Sub-
miniature electrolytic 8u:F 6V, 16:.F 5V, 321:F 3V,
S5uF 12.5V, SuF 40V, 16uF 6V, 25uF 6V, BuF 25V,
etc., all 3/-. Silver Mica from 8d. Paper from

ARDENTE DEAF AID EARPIECES
With cord and earpip, 13/9. Subminiature
volume controls, less switch, 7/6; DP, 12/6. All
Ardente components stocked. Catalogue &d.

CONNECTING WIRE
50fc assorted colours, 1/9. Coaxial Lead, high
quality, éd. yd., 12 yds, 5/~ Microphone Cable,
single, 3 yds, 1/9; 6 yds, 2/9; 12 yds, 5/-. Sleeving:
Assorted colours and sizes, 15fc, . Enquiries
invited for all types wire and slepving.

Teletron Hax Coil, 3/~, R.E.P. Dual Range
Xtal Coil, 2/6. R.E.P. Dual Range T.R.F. Coil
DRR2, 4/-. All Teletron and Repanco coils
and components in stock.

HEADPHOMNES
Lightweight, 14/~ and 16/6. Special type matched
to transistor output, 14/-. Germanium Diodes
GEX 34, 4/-. OAT71, OA79, GD3, 5/6. Glass
type, 1/-. Subminiature Glass, [110.

QUOTATIONS gladly
given (5.A.E. please)

R. FAGELSTON (mnw oroer)

Please add Postoge
to above prices

46 HARDWICKE ROAD - LONDON Ni3
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ERSIN MULTICORE
SOLDERS

Wherever pre-
cision soldering
is essential,

SAVBIT TYPE 1 ALLOY
A spec:aily

facturers, | formulated ailoy
engineers  and to reduce the
handymen rely wear of solder-

on MULTICORE, | ing iron bits.
Contains 5 cores
of non-corrosive
Ersin Flux and

There's a MULTI-
CORE SOLDER just
made for the job

you ‘have in iz ideal for all
hand. Here are soldering  pur-
some of them. poses.

SIZE 1 CARTON 5¢

ERSIN Available in three specifications

MULTICORE

Contains 5 cores
Bib WIRE STRIPPER
of extraactive | ann GUTTER

Non-corrosive

Ersin Flox. Pre- Strips insulation
vents oxidation without nicking wire,

cleans sur- cuts wire cleaniy.
face oxides. splits extruded

ex 3/6 each

SIZE 1 CARTON
5/

-

The Home Constructors Pack, containing 19 ft.
. of 18 s.w.g. 60/40 alloy is available at 2/6d.

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS.
(BOX¥00= 3635)

BUILD YOUR OWN

TRANSISTORISED
CAR RADIO

Y% HYBRID DESIGN—5 VALVE SUPERHET,
TRANSISTOR AND PRINTED CIRCUIT
% STANDARD SIZE 7" x 2"—12V BATTERY
% ALL MNEW COMPONENTS—AVAILABLE
SEPARATELY OR IN COMPLETE PACK

First and best DO-IT-YOURSELF Car Radio. Uses
new Brimar low volt valves, no wibrator. Printed
circuit and power tranmsistor. Also MAYKLITE
automatic Car Light Switch, single units switches car
lights on when dark. £4 comp[eie Send for free
leafiet or 3/6 for Car Radio booklet.

Service facilities availoble
Can be built for £13°§0:0 plus 5~ P. & P.

Cash with order, C.O.D.,
or write for BUY-AS-YOU-BUILD details

Dept. D MAYRA ELECTRONICS LTD

118 BRIGHTON ROAD . PURLEY
Telephone Bywood 1263

For Safety’s Sake

use

AVO Prodclip

§ Patent No. 748811

= .. with Trigger-Action Spring-Loaded Clips
PRESS TRIGGER TO OPEN
RELEASE TO GRIP

Safety first every time with these patented

- spring-loaded AVO Prodclips.

Cleverly designed for use as insulated prods, they are
invaluable for reaching and holding test points which
are difficult of access.

Suitable for use with AvoMeter, Multiminor and Avo
Electronic Test Meter Leads. poo Free 15/= per pair

EXYODrr> Avocer HousE

9296 VAUXHALL BRIDGE RD.,LONDON, SW1
ViCtoria 3404 (I2 lines)
A Member of the Meral Industries Group of Companies

REPANGO

HIGH GAIN COILS

Dual Range Crystal Set Coil, Type DRX1 2/6
Dual Range Coil with Hea.ctmu, T'_rpe
DRR2

4/~
Matched Pair Dual Range T R. F. les,
Type DRM3 vl e pair 8f=
Pair Dual ‘Range Superhet Coails, Type
SH4- "L s ... pair ‘8-
meature Iren Dust Cored les, Type
i .+ ieach 33
Runge Aerial o Osc.
800 2,000 m: RA1 RHF1 RO1 -
190 550 m. RAZ vy RAF2 ROZ
70 230 m. RA3 RHE3 RiD3
15 50 m. RA4 RHF4 04

Ferrite Rod Aerial, Dual Range, Type FR1 12/6
Miniature LF. Transformers, Type MSE
(465 kefs) o

i ..~ pair 12/6
Standard I.F. Tr mers, Type TCG
(465 kefs) i o pair 13/6

Send S.A.E. for lotest Repanca Cr;mpuncnz Catalogue

Radio Experimental
Products Ltd.

33 Much Parl Street, COVENTRY
Telephone 62572

PC2
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SCOTTISH. INSURANCE
CORPORATION LTD London EC2

TELEVISION SETS, RECEIVERS AND TRANSMITTERS

Television Sets, Receivers and Short Wave Transmitters are expensive to acquire and you no
doubt highly prize your installation. Apart frcm 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 vour Aerial collapsing.

A “Scottish™ special policy for Television Sets, Receivers and Short Wave Transmitters provides
the following cover: e

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

Tube) by Fire, Explosion, Lightning, Theft or Accidental External Means at any private
dwelling-house. - . : :

(h) (i) Legal Liability for bodily injury to Third Partics or damage to their property arising

out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect

in the Set.  Indemnity £10,000 any one accident.

(if) Damage to your property or that of your landlord arising out of the breakage or collapse

of the Aerial Fittings or Mast, but not exceeding £500.
- The cost of Cover (a) is 5/~ a year for Sets worth £50 or less, and for Sets valued at more than
£50 the cost is in proportion. Cover (b) and (ii) costs only 2/6 a year if taken with Cover (a),
or 5/— if taken alone. A
. 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)

\ 62-63 Cheapside

/B

AND NOW. .. RADIO GLEARANGE LTD proudly
presents the greatest ALL-TRANSISTOR CIRCUIT

of our time

BUY AS YOU BUILD the “MIRACLE’’ Super Six Plus
Any part sold separately
Makes up to a portable tramsistor superhet embodying all the latest design developments including

a self-oscillating mixer, two double-tuned IF stages, audio amplifier and a matc
Also two germanium diodes are incorporated, additional to the six Mazda tr

1ed push-pull output stage.

the other to assist the A.G.C. as a variable damping element.

12 Good Reasons why the Miracle has no equal

% Printed Board engraved with
component locations

% Special provision for use as a
CAR RADIO

+ Double-tuned IF Transformers

+ & first grade Mazda transistors
* plus 2 Mazda hi-gain diodes

% Hi-flux 5” (12000 lines) 25-ohm
loudspeaker

+% Full coverage Medium and
Long wavebands

% 31" tuning dial with 5:1 slow
motion

% Long life dry battery. 150/200
hours

% Internal high-@ Ferrite Aerial
+% Push-pull matched

stage—400 milliwatts
+* 317 x 74" x 10" two-tone

vyanide covered case—total
weight approx. 4 Ib.

% Comprehensive Manual
supplied—so easy to build

output

!

S, one as

L o o o ot ot o o ol

Qur inclusive
price for all com-
ponents, cabinet
a;zd battery, cam-
plete in every
detail:

£11-10:0
plus 3/6, regd.

P-p-

or any component
part supplied
separately at the
published prices.

and

E

INSTRUCTION MANUAL AND CIRCUIT BOOK conrtaining itemised list of all component prices, 3/6 post free
See and hear a complete working model at ;

RADIO CLEARANCE LTD 27 TOTTENHAM COURT RD LONDON WI

Telephone MUSeum 9188

1 FEBRUARY 1960

547














































