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THE MODERN BOOK CO

TV Fault Finding. A Data Publication. Fun with Radio. By G. Davey. [0s, éd.
5s. Postage 4d. Postage 8d.

Electronics Made Easy. Popular Transistors and Crystal Diodes.
Mechanics. 6s. Postage 8d. By B. R. Bettridge. New Ed. 5s.
The Radio Amateur Operator’s Postage 4d.
Handbook. Data Publication. 3s. Transistor Techniques. Gernsback
Postage 3d. Library. 12s. Postage 8d.
Television Engineers’ Pocket Book.
By E. Molloy and J. P. Hawker.
10s. 6d. Postage 6d. Postage 4d
An Introduction to the Cathode . .
Ray Oscilloscope. By H Carter. Razg:;nd 1};V Replanr. By G. W. Heath.
12s. 6d. Postage 8d. sn [hastage [s:
Understanding Hi-Fi Circuits. By High Fidelity. By G. A. Briggs.
N. H. Crowhurst. 23s. Postage Is. 12s. 6d. Postage Is.

FM Radio Servicing Handbook. By Radio Valve Data. “W.W.” 3s.
G. ). King. 25s. Pastage l|s. Postage 8d.

High Quality Sound Reproduction.
Circuits designed by Mullards. 3s. éd.

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

wilka C€COIL PACKS

REGD.
CP.3/370pF and CP.3/500pF. These 3 waveband Coil Packs are CP4L—I'§ & CRAMIG

available for use with either 370pF or 500pF tuning condensers. ) ‘a
The coverages are: Long Wave 800-2,000 metres, Med. Wave
200-550 metres, Short Wave 16-50 metres. Designed for use
with ““MAXI-Q™ glass scale type S2. Retail price of each unit:
32/- plus 12/9 P.T.—total 44/9
CP.3/G. As above but with Gram position, suitable for use
with 500pF tuning condenser: 39/- plus 15/7 P.T.—total 54/7
CP.3/F. This Coil Pack is for use with a 500pF tuning con-
denser and covers the standard Long, Med. and Short wavebands
with the addition of the band 50/160 metres. This covers the
Trawler band, Aeronautical and the 80 and 160 metre Amateur
bands: 49/- plus 19/7 P.T.—total 68/7
CP.3F/G. As CP.3/F but with Gram position: 57/- plus 22/9
P.T.—total 79/9
CP.4/L and CP.4/M. These compact 4-station Coil Packs are
available for either 1 Long Wave and 3 Medium Wave stations
(CP.4/L) or 4 Medium Wave stations (CP.4/M). They are fully
wired agg require only four connections for use with any standard frequency changer valve: 25/~ plus 10/- P.T.
—total 35/~
CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram position: 31/- plus 12/5 P.T.—
total 43/5

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6

GENERAL CATALOGUE covering technical information on full range of components 1/ post free

DENCO (CLACTON) LTD STHRIAS IS8R
STOP PRESS: Maxi-@ Pre-set FM Tuner completely assembled, £12. Variable Version, £11. Combined

Power Pack and Amplifier, £5.10.0 or in comprehensive kit form at £5
Trading Terms for direct postal orders: C.W.0. plus appropriate postal charges
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ENTIRELY NEW RANGE
SUB-MINIATURE
« CAPACITORS
Available for the first time in this
country, these are the product of
a famous manufacturer. The follow-
ing values are now in stock:

25uF 6V SuF 12.5V
16uF 12.5V  SuF 40V
8uF 25V 2.5uF 25V
8uF 6V 1.6uF 6V

All at 4/~ each
(See review on page 232]Nov.)
Trade enquiries invited

T.C.C. Sub-miniatures. 32uF
1.5V, 6uF 3V, 10uF 3V, 2uF 12V,
4uF 12V, 8uf 15V all 4/9 each

~ TRANSISTORS

*Yellow/Green (Audio) 10/-
Blue Spot (1.6 Mc/s) ... 15/~
*Yellow/Red (2.8 Mc/s) . M-
*With data
THREE DEE KIT ... £5.2.6
(Instructions 1/-)
COMPANION KIT £5.6.6
(Instructions 6d.)
RADIOSETTE KIT £2.3.0

All parts sold separately
Price lists available

TRAMSISTOR HOLDER. Enable
transistors to be plugged in and out
lika walwes, without danger from
heat of saldering iron. For any type
«f transistor. Reco ded by R.C

CRYSTAL SET KIT 14/3
Tuneable over medium: wave-
band. Using HAX (Teletron)
Coil. Complete with specially
designed plastic case, with hinged
lid, silk screened dial, chassis,
and A/E and phone sockets.
Cream finish. (Case only, 5/9)

PRESET CRYSTAL KIT 8/-
For Home and Light on medium
waveband. No case or chassis.

DUAL-WAVE CRYSTAL

KIT ... 12/-
Earphones (h r.), 16/—
SCREWDRIVER KIT 12/-

3 screwdriver blades, 2 Phillips
blades, 2 bradawls. In wallet

NEW TRANSISTOR COM-
PONENTS
Volume Controls. Only 3
diameter and }” depth. Full
length spindle (2), £, 1 and 2M(Y,
Log track. Unrepeatable at this
price 4/3 only

Paper Condensers. Approx.
%" diameter and 3 length, 0.01,
0.001 and 0.002yF... 8d. each
Also 0.005.F (3 dia. x14”) 7d. ea.

The smallest made.

LITESOLD SOLDERING IRON/
6" long, weighs

f0z.  With }* permanent non-
wearing bit. Ideal for transistor
assemblies. 21/ (state voltage).

Available for mains or 6 volts.

MULTICORE SOLDER, 4d. per
yard (50/50)* 20ft reels (60/40 high
tin) 2/6

*This is the new **SAVBIT** solder,’
which prolongs the life of the bit up

to ten times. Also available in 1lb
reels at 14/9 .

CHASSIS CONSTRUCTION
KIT IDEAL FOR THE
EXPERIMENTER

Consisting of 11 pairs of aluminium
channels which can be put to-
gether to make chassis of almost
any size. Can be used over and
over again. Price 30/~ complete
in box. (See page 232 Nov.)

TYGAN—the non-creasing, fadeless,
washable speaker fabric in 6 distine-
tive patterns. Approx. 3/9 square ft.
Send 1/~ for samples and quotation
for size you require (credited on
return). See page 840 of July issue.

NEON INDICATORS
Miniature mains neon indicators
with built-in resistor, Domed front

{Jupa). 1/~ each, 6 for 5/6, 12for10/9 with chrome bezel. Only 17
F"'E, KIT 12/6 length and §” diameter.
T 5 6 wooden-handled files. In Opal, red or amber, 3/10, green, 4/7
THE MERCURY wallet
FH SWITCHED TUNER ‘4 IN 1” SCREWDRIVER 3/6 THE WALTER TAPE
1Al parts as specified) || 2 blades, bradawl and fite in RECORDER
Complete front end (ready hollow handle A new :
portable instrument. in
Bilt, with 2 valves) £6:3:0 smart two-tone case. Uses only two
©eils, chokes and crans- FUSEDRIVER 2/9 | controls. Complete with 600ft tape,
farmary . £1.4.6 Containing supply of fuse wire | spare spool, microphone, etc.
| andnngnr Set 9/8 in screwdriver handle s
R taae i 5| 4 s Only 39 guineas complete
e % MAINS NEON TESTER 5/3 _
i;;z—?: kno‘l,:a, :veirg, ei:.si 16/7 Screwdriver with neon bulb in SPECIAL OFFER
Camplets kit with 2 front the plastic handle. Fully insu- Recording Tape by famous manu-
end wvalves but less * lated facturer. 1,200 feet on 7” standard
EFBD's o £9.0.0 spool.
Complete Power Pack kit  £2.1.9 FLEXIBLE SCREW- Limited stock at 23/— each
All other Jason components DRIVER ... .o 19 q
N | 35/-
| stocked | Ideal for those awkward corners (Normal price 35/-)
o = = == res e

Send for Catalogue price 5d.

Please add postage to above prices

R. FagelStﬂn_ (MAIL ORDER)

46 HARDWICKE ROAD .

LONDON NI13

~
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1958 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
S.W. 16 m.~50 m. LATEST MULLARD
M.W, 200 m.-550 m. ECHA42, EF41, EBCA41,
L.W. 800 m.—2,000 m. L41, EZ40
12 month Guarantee. A.C. 200/250V, 4-way switch.
Short-Medium-Long-Gram. A.V.C. and negative feed-
back. 4.2 watts. Chassis 134”7 x 54” x 2£”. Glass dial
10” x 44" horizontal or vertical available. 2 pilot lamps.
Four knobs, walnut or ivory, aligned and calibrated.
Chassis isolated from mains. Immediate Delivery
BRAND NEW £10.10.0 carr. 4/6

TERMS: Deposit £5.5 .0 and 6 monthly payments of £1
MATCHED SPEAKERS 8” 17/6, 10” 25/-, 12”7 30/-

COLLARO =
HIGH FIDELITY AUTOCHANGER

MODEL RC456
For 7”, 10”, 12” Records 16, 33, 45, 78 r.p.m.
4 SPEEDS — 10 RECORDS
WITH STUDIO “O” PICK-UP XTAL
BRAND NEW IN MAKER'S BOXES
OUR PRICE £9.15.0 Post free

Terms: Deposit £5.5.0 and 6 monthly payments of £1
Suitable player cabinets ... 49]6
Amplifier player cabinets 63/-

B.S.R. MONARCH 4-SPEED
AUTOMATIC RECORD CHANGERS

1958 MODELS
Brand new and fully guaranteed 12 months
NOT JOB LINE REJECT STOCK

Designed to play 16, 33, 45, 78 r.p.m. Records 77, 10",
12”. " Lightweight Xtal pick-up, turnover head, two
separate sapphire styli, for standard and L.P.

OUR PRICE £8.15.0 each. Post free
Terms: Deposit £5 and 5 monthly payments of £1

Suitable player cabinets 49/6
Amplifier player cabinets 63/—
BUILD THIS REPRODUCER BARGAIN
SPECIAL SINGLE PLAYER KIT
FAMOUS MAKER'S SURPLUS STOCKS
4-speed Gram-Pick-up Unit £4.12.6
Handsome portable case 174" x 134" x 7 £2. 5.0

Ready-built powerful amplifier with valves
and loudspeaker .. . £3.12.6

r'if all p-urchased together
£9.|5.0 complete kit post free

1.F. TRANSFORMERS 7/6 pair
465 kcfs slug tuning miniature can 23” x 1”7 x 17,
High Q and good band width. By Pye Radio. Data
sheet supplied.
Wearite M800 I.F. transformers 465 kefs, 12/6 pair
Wearite 550 I.F. transformers 465 kc/s, 12/6 pair

Alf available separately of

e e I
C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having heater-cathode short
circuit and for C.R. Tubes with falling emission.
Type A. Low leakage windings. Ratio 1:1.25 giving
a 25% boost on secondary: 2V, 4V, 6.3V, 10.3V,
13.3V, 10/6 each; ditto with mains primaries, 12/6
each. All with tag panel and solder tags
Type B. Mains input 220/240V. Low Capacity. Multi
Qutput 2, 4, 6.3, 7.3, 10 and 13V. Input has two taps
which increase output volts by 25% and 50%
respectively. This transformer is suitable for all
cathode ray tubes. With tag panel, 21/- each
Ditto for 6 volt tubes, only 17/6 each
Type C. Low capacity wound transformer for use
with 2V tubes with falling emission. Input 220/
240V. Output 2-24-24-23-3V at 2A, 17/6 each
All isolation transformers are individually boxed,
labelied and clearly marked with relevant data.
NOTE.—It is essential to use mains primary -types
with TV receivers having series connected heaters.
RESISTORS. Preferred values. 209, 10 ohms to
10 meg, W 4d., $W 4d., 1W 6d., 14W 8d., 2W 1/-
HIGH STABILITY. W 1%, 2/-. Al preferred
values 100 ohms to 10 meg. Ditto 10%, éd. each

5 watt)) WIRE-WOUND RESISTORS 113
10 watt 25 ohms-10,000 ohms 1/6
15 watt | 2/-

15,000 ohms-50,000 ohms, 5W, 1/9; 10w, 2/3

WIRE-WOUND POTS 3W Lab. Colvern, etc.
Pre-set min. TV type. Standard. size Pots., 2}”
Knurled slotted knob. Spindle high grade. All
All values 25 ohms to 30 values, 100 ochms to 50K.
K, 3/- each. 50K, 4/-. 5/6; 100K, 6/6

Ditto Carbon Track 50K W/IW EXT. SPEAKER
to 2 Meg, 3 CONTROL 100, 3/-

-

O/P TRANSFORMERS. Heavy duty 50mA, 4/6.
Multi-ratio push-pull, 7/6. Miniature 3V4, etc., 4/6.
Small pentode 4/6. Hygrade push-pull 7 watts, 15/6
L.F. CHOKES 15/10H 60/65mA, 5/-; 25/20H, 100/
120mA, 11/6; 20/15H, 120/150mA, 12/6; 5H, 250mA,
15/-. MAINS TRANS. 350-0-350, 80mA, 6.3V tapped
4V 4A 5V tapped 4V 24, ditto 250-0-250 80mA, etc., 22/6

CRYSTAL MIKE INSERT by Acos

Precision engineered. Size only 13” x %”. Bargain.
Price 6{6 No transformer required

HEATER TRANS. Tapped 200/250V 6.3V 14A, 7
ALADDIN FORMERS and cores. i” 8d., 3” 10d.
0.3” FORMERS 5937/8 and cans TV1/2. 3" sq. x 2§”
and 3” sq. x 13”, 2/- complete with cores

SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2/3
TYANA. Midget Soldering lron. 200/220V or 230/
250V, 16/9. SOLON MIDGET IRON, 25W, 24/-
MAINS DROPPERS. 3” x 1}”. Three adj. sliders,
0.3A 750 ohms, 4/3; 0.2A 1,000 ohms, 4/3

LINE CORD. 0.3A 60 ohms per foot, 0.2A 100 ohms
per foot, 2-way, 6d. per foot; 3-way 7d. per foot
MIKE TRANSF. 50:1, 3/9; 100:1, Potted 10/6
LOUDSPEAKERS. P.M. 3 ohm. 24" square; 17/6
57 R.A. 17/6, 7”7 x 4 Goodmans 21/-, 34" sq. Elac, 21/-,
8” Plessey 19/6, 61” Goodmans 18/6, 107 R.A. 30/, 12"
Plessey 30/-, 87 M.E. 2.5K field tapped, o.p. transformer
24/6, 15 ohm Plessey 10W 12” with tweeter 97/6
CRYSTAL DIODES. G.E.C. 2/-; GEX34 4/-

40 CIRCUITS FOR GERMANIUM DIODES, 3/-
CRYSTAL SET, complete kit 12/6. Construction
book 1/-. TUNING AND REACTION COND.
100pF, 300pF, 500pF, 3/6 each, solid dielectric

H.R. HEADPHONES 4,000 ohms, brand new, 16/6 pr
SWITCH CLEANER Fluid, squirt spout, 4/3 tin
TWIN GANG CONDENSERS. 365pF, miniature.
13” x 14” x 13", 10/=, 0.0005 standard with trimmers,
9/—; less trimmers, 8/—. Midget 7/6; SOpF single, 2/6
SUPERHET COIL PACK 27/6

w7 x 23”7 x 14”. High Q dust cored

Miniature size 24
coils. Short, Med., Long. Gram. switching with
465 kefs if.

NEW AND ENLARGED
SHOWROOMS

NOW OPEN

370

connection diagram and circuit.
Written guarantee with every purchase

RADIO COMPONI

Buses 133 or 68 pass.door. S.R. Stn. Sejhurst. 48-hour Pos

wwWw americanradiohistorv com



www.americanradiohistory.com

Aluminium Chassis, 18 s.w.g. Plan, undrilled, =

with 4 sides, riveted corners and lattice fixing holes,

with 24* sides. 77 x 47, 4/6; 9” x 6", 5/9; 11”7 x 77 CHAMPION (VHF) FM TUNER
8

819 13" x 97, 8/6; 14" x 117 10/6; 157 x 147, 126 88 to 96 Mo/s
18" x 16" x 37, 16/6 5 MULLARD VALVES and SUPERHET
Volume Controls ' 80  Coaxial cable TUNING HEART

Maroon and cream receiver styled cabinet 6” x 127
%

Midget size Semi-air spaced Polythene x 6”. F  This i A ov
Long spindles. Guaran- | insulated o7 dia, Stramng M) Adapeor wich Sclf-powered 200/25

a.c. VHF(FM} Adaptor with operating and servicing
teed 1 year. All values core. Ideal Band Il Qd. yd. d d i ekl
10,000 ohms to 2 e RAeeh ot 509, 9 data, and a screene lead for connection to pick-up

sockets of any radio, radiogram or amplifier.
Nt;/fw, S.4P/.Sw, 3/;Sw FRINGE QUALITY Brand new with 12 months guarantee. List price
A - . Q . 16 gns. Our price 10 gns., carr. 4/6
Linear or Log Tracks | Air-spaced Coaxial 1/6 yd Terms: Deposit £6 and 6 monthly payments of £1
Coaxial Plugs 1/- Double Socket 1/3
Sockets - Outlet Boxes

1/ 4/6 [ ~ " TR e
Balanced Twin Feeder per yd. 6d. 800 or 3000 | BBC Beginners | valve radio kit in stock
Twin Screened Balanced Feeder, 1/- yd, 80 ohms (
Jrimmers. Ceramic, 30, 50, 70pF, 9d.; 100pF, 150pF, coll, aontal o1, TUNER Pt L 2
1/3' ZSODF. 1/6. GOODF, 7SOPF, 1/9 Ph||lpS 1/_ each colil, aerial coil, osci OI'VQO » two 1f. trans! ormers
. 10.7 Mc/s, detector transformer and heater choke,
BLACK CRACKLE PAINT. Air drying, -3/- tin ircui

r Circuit and component book using four 6AM6,A2/—:
P.V.C. CONN. WIRE, 10 colours, single or stranded, J.B. Chassis and dial, 19/6. Complete kit, £5.18.6.

2d. yd. Sleeving 1,2 mm 2d., 2, 3 mm 3d., 6 mm 5d. yd With Jason superior calibrated dial. £6.15.0,
5” RADIO SCREWDRIVERS, 6d. each ; s !
2 Wavechange Switches, 2 p 2-way, 3 p 2-way, short
:E?;IICEQIENSSJESEE(R g()C/“RoEVV15RIVERS, 5/3 spindle, 2/6; 5 p 4-way 2 wafer, long spindle, 6/6; 2 p
16 4d. yd; 46 2/6 ' SW-g-, 6-way, 4 p 2-way, 4 p 3-way, long spindle, 3/6; 3 p
Sl 9y, ot / 4-way, 1 p 12-way, long spindle, 3/6; Wave change
Sentercel Rectifiers. E.H.T. Type. Fly-back. Volt- “MAKITS,’* 1 wafer, 8/6: 2 wafer, 12/6; 3 wafer, 16/=.
ages: K3/25 2kv, 5/; K3/40 3.2kV, 7/-; K3/45 3.6kV, 4 wafer, 19/6; § wafer, 23/—: ¢ wafer, 26/6
7/6; K3/5g‘é Y ft/a?e '§3ef/1°°; e'gvve“/t‘,n ! Togegle Switches, s.p. 2/, 'd.p. 3/6, d.p.d.c. 4/
ps vol o of above rating i
RIS 0 Be RMI, 125V 60mA, 5/—; RM2 100mA, 6/_; | Morse Keys, good quality, 2/6. Buzzers 3/6 =
RM3 120mA, 8/-; RM4 250V 275mA, 16/-; RMS, 20/~ Knobs, Gold Engraved. Walnut or lvory. 13"
Miniature Contact Cooled Rectifiers, 250V 50mA, diam., 1/6 each. ‘Focus,’ ‘Contrast,’ ‘Brilliance,
8/6; 250V 85mA, 9/6. Selenium Rect. 300V 85mA, 7/6 ‘Brilliance-On/Of,’ ‘On-Off,’ ‘Volume,’ ‘Volt-On/
Coils. Wearite “‘p" type, 3/- each, Osmor Midget Off," ‘Tone,’ ‘Tuning,’ ‘Treble,” ‘Bass,’ ‘Wave-
Q" type adj. dust core, from 4/- each. All ranges change,’ ‘Radio-Gram,’ 'S.M.L.-Gram," ‘Record-

Teletron. L. & Med. T.R.\F;V waljg rﬁlaction, 342/6 Play,” ‘Brightness.’ Ditto, not engraved, 1/-
Ferrite Rod Aerials. M. o ; Mo & L., =
H . palr, " Valveholders. Pax. int. oct., 4d. EF50, EAS50, éd.
TRE Coils AHF, 7)- pair. H.F. Chokes, 2/6 B2A, CRT. 1/3. Eng. and Amer. 4,5, 6,7 and 9 pin, 11
HANDY VOLTMETERS MOULDED Mazda and int. oct., 6d., B7G, BBA, BSG,

Sy : (| B9A, 9d. BTG with can, 1/6. VCR97, 2/6. BOA with
2% Twin Range 0-25V, 0-250V d.c. with leads and cam, 2/6. Ceramic, EFS0, B7G, B9A int. oct., 1/-. B7G
leather case, 12/6 each with can, 1/9; B9A with can, 2/9
t. Gold cloth, 177 x 257, §/_, 257
Condensers. New stock, 0.001 uF 7kv T.C.C,, 5/6; ?&i?keg(:a:‘eded Grr?etalc, ostilvel, 135(%”5)( 59/%”‘ 225/_ Xea3c5h;
ditto 20kV, 9/6; 100pF to 500pF Micas, 6d.; Tubular Tygan. 4 6" wide, 10/~ fe; 27 37 wide, §/- ft..
gosov'g.pog 1[oson r ?,"1, 2y a8 (;/1-/2 o ‘3//‘3 TV Fault Finding. Data Publications, 5/- each
Ceramic Condensers. 560V O.3pF ‘to 0.01uF, 10d. | Radio Valve Guide. “Books 1, 2 or 3, S/ edch
1S/i;vt,!(l:‘lf“|icﬂ~l 10%, 5(DF' to 500pF, 1/;; €$°f§ ‘? 310‘%’9:' All Boxed VALVES New & Guaranteed
; Llose tolerance (plus or minus pF), 1.5pF to 47pF,
1/6; ditto 194 S0pF co 815pF, 1/9; 1,000pF to 5,000pF, 2/- | 1R5  8/6 | 6K8 8/6 | EABCBO 8/6 [EZ81  11/6

EW ELECTROLYTICS. FAMOUS MAKES | 155 8/616L6  10/6 | EBYT  6/6 | Eil48 1/6
NTUBULAR | TUBULAR | CAN TYPES |1T4  8/6 607 10/6 | EBC33  8/6 | HABCS0 12/6
1/350V 2/~ | 100/25V 3/- | 84+16/450Y 5/ | 354  8/6 | 6SA7 7/6 | EBC41 10/6 | HVR2A  7/6
2/450V 2/3 | 8+4-8/500V 6/~ | 16-+16/500V 6/-|3V4  8/6 | 6SN7  8/6 | ERF80 8/6 | MU14  10/6
4/450v 2/=116-+16/500V 6/ | 6,000uF 6V 6/6 | 5U4 861 6V6G_ 7/6 | ECCB4 12/6 | Peq 6/6
8/450v 2/3| CAN TYPES |32.32/350v 4/6 | 5Y3  8/6 | 6V6GT 8/6 | ECFBO 10/6 | PCCa4 12/6
8/500v 2/9 | Clips 324-32/450V  6/6 (5Z4 10/6 | 6X4 7/6 | ECF82 10/6 | PCF80 10/6

3d. ;
16/450V 3/6 | 16/450V 3/6 | 644+120/275V 7/6 | 6AM6  8/6 | 6X5 7/6 | ECH42 10/6 | PCFB2 10,6
16;500V 4/- | 32/350v 4/- | 604-100/350v11/6 | 6B8  5/6 | 757 8/6 |[ECLBO 8/6 | PCL82 10/6
32/450v 5/6 | 64/350V 5/6 | 1004200275V 6BE6 7/6‘12A6 7/6 | ECL82 12/2 PEN25  ¢/6.

25/25v 1/9 | 100/275v 5/6 10/6 | 6BHé 10/6 | 12AHS 10/6 | EF39 7/6 | PL82 10/6
50525v 1/9 | 50+50/350v 7/ 1,000+1,000/6V | 6BWE 8/6 | 12AT7 10/6 | EF41 10/6 [ PYBO  10/6
50/50v 2/-| 500/12v 3/- 6/6| 6BW7 8/6 | 12AU7 10/6 EFSQ 5/6 | PY81 10/6
Full Wave Bridge Selenium Rectifiers. 2, ¢ or | 6CHé 10/6 | 12AX7 10/6 Equip. PY82 10/6
12V 14A, 8/9; 2A, 11/3; 4A, 17/6 6D6 7 12BE6 10/6 | EF50 8/6 | SPé1 5/6
Charger Transformers, Tapped input 200/250V for | 6F6 7/6 | 12BH7 10/6 | Sylv. UBC41  10/6

; 2V 14A, 15/6; 2A, 17/6; 4A, 22/6 | 6H6 316 12K7 816 | EFB0  10/6 | e 10/6
chargingac 2,6 or 12V 14A, 15/6; 24, 17/6; 1A, 22) G5 8/6 11207  8/6 [EF92  5/6 | UF41 106

12/6 PURETONE ~ RECORDING — TAPE|| oe 7613574 10/6 |EL32  5/6 | UL4 106
1,200ft on standard fitting 77 metal reels. 617 8/6 | 80 8/6 | EL84 10/6 [ UY41 10/6
Spare reels 5” metal, 1/6; 7” metal, 2/3 6K6  6/6 | 954 1/6 |EYS1  11/6 (U2  10/6

FERROVOICE 1,200t Plastic Tape, 25/ K7 SI6IEASO 16 |EZ40 10/6|X75  10/6

Please address all Mail Orders correctly as below 337 WHITEHORSE ROAD

T SPECIALISTS | wer coovoon = __

Telephone THO 1665 Catalogue 6d.
ervice. P. & P 1/~ over £2 post free, C.0.D.1/6 (Export C.W.0, post extra, no’H.P.) OPEN ALL DAY (Wed. { p.m,)
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TURRET TUNER

Brand new
stock, not
surplus, with
coils for Bands
1and I,
complete with
valves
PCC84 and
PCF80—I.F.
&y, Qutput
- 33/38Mc/s
wit
circuit
diagram
extra, post

79/6. With knobs 3/6
and ins. 2/6

MORGANITE
POTENTIOMETERS
Single and o
2-gang types
available,
stan-
dard
size
with
good length
spindle, all
new and boxed Gang type 3/-
each. Values available: 5K 45K,
100K 4-100K, § meg++ meg. Single
types 1/~ each. Values available:
10K, 25K, 50K, 100K, 250K, 1 meg,
2 meg.

TRANSISTORS

A good range of tran-
sistor parts, .miniature
transformers, electroly-
tics, etc., available at all
branches.

Red Spot and Audio 10/~
Blue Spot 1.6 Mc/s 15/-
White Spot 2.5 Mc/s 20/-

CERAMIC SWITCHES
By one of our best
makers, 3 pole,
way, 2/6 each, also
standar
type switches
12 pole, 2 way, 1/3
each, 6 pole,3 way,
1/3 each, 2 pole, 6
way, 1/6 each, 6 pole, 4 way, 2/6 ea.

WATERPROOF
HEATER WIRE
Suitable for making heated carpets,
blankets, foot muffs, etc., also for
warming seed boxes, fish tanks, etc.
Price 1/- per yd plus 1/- post if

under 40 yds

THERMOSTATS
- Useful for
the con-
trol of
appliances
by Adjust-
able to
operate
over the
temperature range 50-550° F. 15A
3/6,5A 8/6,2A QMB 5/6,15A QMB
15/~. 15A wall mounting type 19/6

17’ Unit Built TV Chassis

Complete with tube and - c
speaker, delivered to you il
for £8 deposit and weekly
payments of 25/- for 35 weeks
or £47 cash with order. Non-
callers add 10/- carriage and
insurance.

MOST UP-TO-
DATE TELEVISOR
for home construction,
can be completed in one
evening (only 24 solder
joints to make). When
finished equal to any
factory made set. Note
these features:

% No technical knowledge required
% All miniature valves and metal rect.

12 channel turret tuner
% Ferrox cored e.h.t. scan coils
¥ Vision and sound interference suppressicn

If required less tube and speaker, pricr £29. 10 .0 plus 10/~ carriage and
insurance. FULL INFORMATION AND CONSTRUCTIONAL DATA
AVAILABLE SEPARATELY PRICE 3/6

FLUORESCENT LIGHTS
These are complete fluorescent lighting
fictings. Built in ballast and starters—
stove enamelled white and ready to

work.

Single 40. 4’ 3” long, uses a 40 watt
tube.

Twin 20. Uses two 20-watt standard
tubes. Price 39/6 each, with tubes.
Carriage and ins. up to 150 miles 5/6,
up to'250 miles 7/6

Entirely Redesigned
A.C./D.C. MULTIMETER KIT

Measures a.c./d.c. volts and ohms. All the essential
parts including metal case, 2 moving coil meter, selected
resistors, wire for shunts, range selector, switches, cali-
brated scale and full instructions, price 19/6 plus 119
post and insurance.

SPEAKER BARGAIN

12” Hi-fidality loudspeaker. flux.

High
Permanent magnet type with standard 3 ohm

speech coil. Will handle up to 12 watts.
Brand new by famous maker. Price 32/6 plus
3/6 post and insurance.

All the parts for making transistorised
Enlarging or Process Timer with con-
| structional details, £2.10.0

The “CRISPIAN” PORTABLE RADIO

A 4-valve portable: Ferrite rod aerials, low con-
sumption valves, a.v.c., ready-built and aligned
chassis if required, beautiful two-tone cabinet.
Guaranteed results on long and medium waves
anywhere. All parts, including speaker
and cabinet. If all ordered together the
price is £7.15.0 complete, post and
insurance 3/6, ready-built chassis 30/-
extra. Instruction booklet free with'
parts or available separately, price 1/6

42/46 Windmill Hill Ruislip

266 LONDON ROAD CROYDON
Telephone CROydon 6558 Half-day Wednesday
Middlesex
Telephone RUIslip 5780 Half-day Wednesday

ELECTRONIC PRECISION EQUIPMENT LTD

POST ORDERS SHOULD BE ADDRESSED TO DEPT. 34 66 GROVE ROAD EASTBOURNE

Personal shoppers, however, can call at

152/3 FLEET STREET EC4

Telephone FLEet 2833 Half-day Saturday

29 Stroud Green Road Finsbury Park N4
Telephone ARChway 1049 Half-day Thursday
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[”ﬁ AIS MASTERS VUIGE ¢
MARcONIPHONE COI.UMBIA ':

Annot™° NEW PRACTICAL WAY

OF I.EARNING AT HOME

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

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

lesson

manuals.
Radio and television courses. with which speclally prepared com-

ponents are supplied, teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the complete
design and servicing of modern Radio and T/V equipments.

If you are studying for an examination, wanting a new hobby i S
or interest, commencmg a career in industry or running ‘\',‘%’3
your own full-time or part-time business, these practical -{"
courses are ideal and may be yours for moderate cost. Send o
off the ‘coupon to-day for a free Brochure giving full details. Bt
There is no obligation whatsoever.

3-stage

R,

circuits.

Courses with Equipment :
RADIO - SHORT WAVE RADIO g
TELEVISION - MECHANICS /
CHEMISTRY - PHOTOGRAPHY f'; ./&..

Television

; .'. el &
equipment. 1 2
= ! |
=] k 4
¥ - il

o
e S8 ~ Moy
ELECTRIGITY - CARPENTRY Dage t—“.'-f:ﬁff
e —ri T
ELECTRICAL WIRING - ‘HI-FI’ o TEEST e
DRAUGHTSMANSHIP . ART, etc. T Punel,  eauiomont  superhet circuie.

at Hayes, E.M.L. INSTITUTES, Dept. 179X, London, W 4.
England.

\ - FREE
T . — . ———— — f
E.M.L Factories - Fill in for FREE BROCHURE

I Name
B l Address : . (B:;OPSCK !
- [PLEASE I
laminterestedin thefollowing subject(s) with/
INSTITUTES l wishoue. cau i |
We shall not worry you with personal visits) JAN/ 58 l
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PREMIER RADIO COMPANY

B. H. MORRIS & CO. (RADIO) LTD
(Dept. R.C.l) 207 EDGWARE ROAD LONDON W2

Build the New “MAY FAIR” Tele

which gives complete SAFETY to the constructor!

These Televisors use a double wound mains transformer
which gives you complete safety from contact with the
mains supply when handling the chassis or controls.

% B.B.C. & I.T.A. DESIGN %

WITH NEW TURRET TUNER

Telephone
AMB 4033
PAD 3271

Open till
6 p.m. Saturday

visor

e —

MAY BE PLUS COST
BUILT FOR £33 U 7 U I I OF C.R.T.
Build in 5 easy stages. Full construction
details available. Instruction Book 3/6
post free

D o ot o ¥ P P AP AR Yo

AT LAST!

PREMIER RADIO CO $
have opened a branch in the
middle of the West End at

i

23 TOTTENHAM COURT RD

The best Hi-Fi Showroom in the district
Telephone MUSeum 3451

AP .

*

Reliable FM Tuners of High Performance for Hi-Fi amplifiers or as add-on
units for existing radios or radiograms.

The ‘‘Mini-Magic.”

Model 1.

Model 2.

stable and completely drift-free unit.

‘Q’ - Fidelity FM

Fullest information supplied.

Economy is the watchword of this clever unit which
is achieved without sacrifice of performance or reliability. 5 gns. incl. P.T. Kit £4 10s.

Simple switch-tuning with automatic frequency control.
Kit or separate components.

A high-quality,
Size 43" x 41”7 x 51",

ngh 0" Coils
4[‘ EACH

iron dust
cores. Clip
in fixing.
E)(TREMELV

AMAZING EFFIGIENGV

For Suparhet T.R.F. or
Transistor operation,

All coils for
Collaro Tape

Transcriptor pre-amp.

STATION
SEPARATOR

HOME - LIGHT - THIRD -

Not a guaranteed cure
but— A positive answer to

selectivity problem.

sSTORP!

T.V. Patterning

10/~ P

An easily fitted—
Simple Remedy

1.T.A.Converte

To fit inside T.V. complete

Very efficient.
Can be built inap avening,
State Channels

L osmor coiLs FREE/

ARE

Selectivity & Performance

BEST FOR

T.R.F. Feeders.

Send 1/— (stamps) for fully descriptive
literature including OSMOR DESIGNS—
5-valve Superhet, Miniature ditto, Battery
and Battery/Mains Receiver, Mains T.R.F. Superhet and
Band il Converters, Wiring Diagrams,
Chassis Templates, Coils and lepack information and
price lists and information on circuits in Wireless World,
Practical Wireless, The Radio Constructor

(Dept. RC18) 418 BRIGHTON ROAD Telephone
SOUTH CROYDON

wwWwW americanradiohictorv com
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Industry and Commerce offer their best posts to those with the
qualifications — appointments that will bring personal satisfaction, good money,
status and security. As part of a modern industrial organisation, we have . skilled
knowledge of what is required and the best means of training personnel for its
present day and future requirements. We specialise also in teaching for hobbies, new
interests or part-time occupations in any of the subjects listed below. Write to us
to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN—

Accountancy Electronics Production
Advertising Electronic Planning
Aeronautical Eng, Draughtsmanship Radar
A.R.B. Licences Eng. Drawing Radio
Art (Fashion, Export Radio Amateur’s
Hlustrating; General Certificate (C&G) Licence
Humorous) of Education Radio & Tele-
Automabile Eng. Heating & vision Servicing
Banking Ventilating Eng. Refrigeration
ook-keeping High Speed Sales Management
Building Qil Engines Sanitary Eng.
Business industrial Admin. Salesmanship
Management Jig & Tool Design Secretaryship
Carpentry Journalism Shorthand & Typing
Chemistry Languages Short Story Writing
City & Guilds Management Short Wave Radio
Exams ‘Maintenance Eng. Sound Recording
Civil Service Mathematics & Reproduction
Commercial M.C.A. Licences Telecommuni-
Subjects Mechanical Eng. cations
Commercial Metallurgy Television
Art & Drawing Motor Eng. Time & Motion
Customs Officer Painting & Study
Draughtsmanship Decorating Tracing
Economics Photography Welding
Electrical Eng. P.M.G. Cert, Workshop Practice
Electrical Police Works M’gement
Installations Production Eng. and many others
art
L 2t . Also courses for GENERAL CERTIFICATE OF EDUCATION,
The E.M.I. Factories A.MILH.&V.E, A.MS.E, A.M.Brit.L.R.E., A.M.l.LMech,E,, A.M.IL.E.D.,
A M.l, A.F.R.AeS., A.MLP.E., A.M.LLA, A.C.C.A., A.C..S.

at Hayes, England, A
R

. . .S, A.C.W. A, City & Guilds Examinations, R.T,E.B,.Serv, Cert.
occupying over 150 acres. ~

. Certificates, etc.

Courses with
PRACTICAL EQUIPMENT
IN RADIO ‘ TELEVIS{ON - MECHANICS - CHEMISTRY
operated by a world-wide ELECTRICITY - DRAUGHTSMANSHIP

The only Home Study College

manufacturing organisation

| E.ML INSTITUTES, Depr.

I NAME.

wwwW americanradiohistorv com
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come to

£9.0.0

aligned.

£6.5.0 Inc. £1.15.0 P/Tax

@ All parts including assembled Front
End with 2 valves (we regret we are
unable to supply remaining valves)

@ Switch Tuned Front End only with
2 valves, ready wired, tested

JASON MOTOR & ELECTRONIC C

JASON <Mercury”
SWITCHED FM TUNER

good design.

@ POWER PACK

suitable for use with above.
£2.1.9

Parts to come

328 CRICKLEWOOD LANE LONDON Nw2

An Easy-to-Build All-
British Design by JASON

The success of Jason Switch Tuned FM
Units is already well known. it is due
largely to their stability and all-round
Now you can build one
for yourself with this authentic Jason
S-valve design in which the Switch Tuned
Front End comes to you assembled and
aligned ready for building in, and with
and station-marked scale plate.

@ Please send S,AE, -or
complete list of com-
ponents and prices

SPEedwell 7050

G2AK -

QUALITY AND SERVICE

+ G2AK

SPECIAL OFFER!

AMERICAN OCTAL BASED
1,000 kc/s PRECISION
XTALS

Replacements for BC221
30/- post free

Very limited quantity available—
DON'T BE TOO LATE

ABSORPTION WAVEMETERS.
3.00 to 35.00 Mc/s in 3 switched bands,
3.5, 7, 14, 21 and 28 Mc/s. Ham bands
marked on scale. Complete with
indicator bulb. A must for any
Ham Shack. Only 17/6 each post free

Full range of Denco, Repanco
and Eddystone coils and com-
ponents available.  Also most
comprehensive range _of Hi-Fi
equipment in the Midlands -in-
cliding Quad, R.C.A., B.
Leak, Rogers, etc.

HEADPHONES, H.R. type. 4,000
ohms. Very sensitive, only 12{6 pair,
post 1/6. C.L.R. type (low res.)
8/6, post 1/6

AMERICAN BREAST MIKES.
Swivel head, push-to-talk and lock-on
switch; excellent job, only 12/6,
post 1/6

BRITISH BREAST MIKES (car-
bon). Ideal for mobiles, 7/6 p.p. 1/6
PLUG-IN NOISE LIMITERS.

3-position limiting. No rewiring.
Best with h.r. ’'phones. Only 8/6,
p. & p. 1/6

‘SEMI-MIDGET 1.F. TRANS-

FORMERS. 10.7 Mcfs and 465 kcfs
(can be‘used as 10.7 Mc/s and 465 kc/s
only), 9/11 per pair, postage 9d.
TWIN FEEDER. 300 ohm twin
ribbon feeder, similar K25, éd. per
yard. K35B Telcon (round), 1/6 per
yard. Post on above feeder and
cable, 1/6 any length

PANL HOME CRACKLE. Black,
3/- tin, postage and packing 8d.
COLLINS MODULATION
TRANSFORMERS. P.P. 807s 20w
audio to parr. 807s. Beautiful job.
12/6 each carr. paid

REPANCO
TRANSEVEN
Portable, using 7 transistors. |
Complete kit of parts including
wiring plan and instructions.
NOW AVAILABLE FROMSTOCK
Send for building instructions and
priced parts list, 1/6

RACK MOUNTING PANELS.
19” x 547, 7”7, 83" or 104” black
crackle finish, $/9, 6/6, 7/6, /- re-
spectively, postage and packing 2/-

AERIAL EQUIPMENT

COPPER WIRE 14g. h.d.; 140’
17/-; 70’ 8/6; 7/25 stranded:
140’ 10/-, 70’ $/-. Plus 2/- p. & p.
RIBBED GLASS INSULA-
TORS, 3” 1/6 each or 6 for 7/6.
Postage and packing 1/6

HEAVY DUTY SHROUDED
CHOKES. 10H, 150mA, 80
ohms. Only 10/~, p. and p. 2/6

PLEASE PRINT YOUR NAME AND ADDRESS

CHAS. H. YOUNG LTD

Dept. ‘R’,

110 DALE END, BIRMINGHAM
Telephone Central 1635

376

———_ "=



www.americanradiohistory.com

“KITS OF PARTS

country.

is only 2/ post free.

*
ACOS CRYSTAL MIKE 2
INSERTS. Ex-equipment but
new condition. Ideal for Tape
Recorders etc.  4/6 plus p. & p.
9d.

NEW PLASTIC RECORD-
ING TAPE. 1200 ft on
plastic spool.  21/—, plus 1/6 p.
& p. 3spools for 63/— post free

VALVES. We have perhaps the most up-to-date
valve stocks in the trade. A stamp will bring complete
list of brand new imported valve types, fully guaran-
teed, P.T. paid. Also all usual surplus types available
such as 6V6GT, 6X5GT, etc.

A
FM POWER
PACK KIT
§ (as described in
this issue). Com-
plete kit 37/6
plus p. & p. 1/6,
or 52/6 for ready
assembled unit

CONSTRUCTORS NOTE. Radio Data Books
avaifable, i.e. Valve Guide, Colour code, etc. Send
stamp for list.

TO BUILD YOURSELF”

We are THE experts in this field and carry the
most comprehensive stocks of kits of parts in the
Itemised price lists and full details will
be found in our 109-page comprehensive catalogue.
This invaluable publication, well iilustrated and
containing full description of all items stocked by
us, together with a wealth of useful information,

”
[ 137

18 TOTTENHAM COURT ROAD
LONDON W] MUS 592970095

Also at

%162 HOLLOWAY ROAD - LONDON N7
NOR 6295/6/7

SUPER-LIGHTWEIGHT
HEADPHONES. Magnetic type, fitted with
rubber earmoulds. Impedance 50 ohms. Brand
new 15/- pr, plus 1/- p. & p.

ROTHERMEL LIGHTWEIGHT CRYSTAL
HEADPHONES. Limited stocks of these well-
known headphones are available once again.
Suitable for all purposes. Only 21/~ pair plus

1/-p. & p.

METERS.
of all types in stock.
stamp for list,

UNIVERSAL AVO MINOR
(few only). 16 ranges: d.c. 5V,
25V, 100V, 250V, 500V, 2.5mA,
SmA, 25mA, 100mA, 500mA,
(2)—20,000 ohms;ca.c. 5V, 1OOV};
50V, 500V. omplete wit
¥ st leads, seli-contained bat-
tery. Overall size 44" x 33" x13”, Scale length approx. 3”.
Ex-W.D. but brand new and unused. £7.10.0 only
TAYLOR “MONTROSE’ METER. A most useful
pocket sized” a.c./d.c. multimeter. This compact
instrument covers eight a.c./d.c. ranges: 3A, 300mA,
30mA, 6V, 30V, 150V, 300V and circuit test. Scale
length approx. 2”. Dimensions (overall) 33” x 37 x
Brand new, fully guaranteed, only 63/-, plus

|

.

[ AMERICAN
|

Ex-W.D. Meters
Send

% ALL MAIL ORDERS AND CORRESPOND

1/~ p. & p.

ENCE

CAILLERS WELCOME

‘“MY BENNETT
COLLEGE TUTOR
MIGHT HAVE
‘BEEN IN
THE ROOM”

WHAT CAREER DO YOU WANT?
Architecture Plumbing English
Building Quantity Sur- Geography
Carpentry veying Journalism

i
Commercial Art Radio Engineering Languages I
Diesel Engines Sanitary Science Mathematics
Draughtsmanship Surveying Modern Business |
Electrical Eng. Telecommuni- Methods |
Electric Wiring cations Police Subjects |

1
!

Forestry Television Salesmanship
Locomotive Eng. Wireless Tele- Shorthand
Machine Design graphy and Short Story
Mechanical Eng. Telephony Writing

Motor Eng. Book-keeping and many others
OR WHY NOT OBTAIN A QUALIFICATION?

AM.I.C.E. A.M.LStruct.E. A.A.C.C.A. A.C.CS.

A.M.LMech.E. A.M.LMun.E. A.CW.A, ARLCS.

ARLB.A. A.MS.E. A.C.1.S. AALL
GEN. CERT. of EDUCATION & R.S.A. Exams.

PERSONAL
POSTAL TUITION

Every Bennett College student enjoys
this friendly, intimate coaching right
through his Course. A few of the
Courses are listed opposite. Tell us
your subject. We will send you The
Bennett College Prospectus and the
famous FREE book “Train your mind
to SUCCESS.” This will ‘show you
how you can advance to a better, finer
future by Personal Postal Tuition.
Fill in and post the coupon today.

TO THE, '
@ BENNETT COLLEGE |

Dept. (A 162PT) SHEFFIELD
Please send me the Prospectus on..... . ...
—o.and _my free

|
|
|
SUCCESS.” |
|
|
f
|
|
i

cbpy of n ydur mind to

AGE (if under 21).
‘Please wri
Post this couponNOW! ,

377
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oo REPANCO © o o o
HIGH GAIN COILS and QUALITY COMPONENTS

for the constructor
TRANSISTOR COMPONENTS

FERRITE SLAB AERIAL TYPE FS2. A new super-sensitive aerial, Long and Medium Wave,
. specially designed for transistor portable receivers.. Complete with fixing brackets. Length 54 13/6

COMBINED OSCILLATOR AND 1st I.LF. TRANSFORMER TYPE OT1 (315 kcfs), fully

screened, 47 x 37 x 13 ... .. 1js
2nd I.F. TRANSFORMER TYPE TT2 (315 kc/s), 1” x i—" dua o 5)-
3rd I.F. TRANSFORMER TYPE TT3 (315 kc/s), 17 x §” dia. 5/~

PUSH-PULL INTER-STAGE TRANSFORMER TYPE TT4. Ratio 1 1 ct. Stack 1§” x 1—‘-” x %" 86
PUSH-PULL OUTPUT TRANSFORMER TYPE TT5. Ratio 15:1 ct. Stack 13" x 1" x -,1;" 8/-

MINIATURE RANGE—For pocket receivers

FERRITE SLAB AERIAL TYPE FS3. Medium Wave only. With fixing grommets. Size 3" x " x &” 7/6
OSCILLATOR COIL TYPE xos Medium Wave only Overall size 4 dia. x 17, Enclosed in

Ferrite pots ... .. 5/~
I.LF. TRANSFORMER TYPE XT6 Smtable for 1st and 2nd l. F 455 kc/s Slze -'5" $q. X -H-” ... 10/-
I.LF. TRANSFORMER TYPE XT7. Des:gned for 3rd LF.T. or detector \.F.T. 455 ke/s. Size as

XTé6 ... 10/-
PUSH- PULL INTERSTAGE TRANSFORMER TYPE TT9 Ratlo 1:1 ct. Radlometal Core

Size 3 x §” x 3" 12/6
PUSH- PULL OUTPUT TRANSFORMER TYPE "'T‘IO Ratlo 81 ct. Matched to 3 ohm

speaker. Size as TT9 12/6

Practical and Theoretrcal circuits endosed w:th each Repanco Trans:stor Component

HIGH GAIN COILS

Dual-range Miniature Crystal Set Coil with ~ Matched pair TRF Dual-range Coils with
circuit, type DRX1 2/ Reaction. With mains, battery and

Dual-range Coil with Reaction. With 2 feeder unit circuits, type DRM3 pr. 8/-
mains, 2 battery and TranS|stor Circuit Pair Dual-range Superhet Coils. With
type DRR2 . 4/- mains and battery circuits, type SH4 pr. 8/-
Ferrite Rod Aerlal, Long and Medium Miniature L.F. Transformers, pre-aligned,
Wave. With fixing brackets, type FR1... 12,5 Y 465 kefs 7 x H” x 13", type MSE ... 12/6

REPANCO EASY-TO-BUILD RECEIVERS

Constructors’ Envelopes of easy wiring plans, instructions and detailed price lists of components

THE HIWAYMAN H Envelope 1/6 (post 3d.)
Four-valve superhet Dual- range Portable usmg Ferrite Rod Aerial

REPANCO ONE-VALVE Envelope 9d. (post 3d.)
Beginner’s Dual-range Radio Set for use with headphones

REPANCO FM TUNER UNIT . ! Envelope 1/6 (posr 3d.)
Using 4 EF91, 1 EB91, 1 EM8) Valves, Ratio Detector

REPANCO “THREE DEE” . Envelope 9d. (post 3d.)

Dual-range Transistor Radio usmg 3 Transns:ors and Crystal D|ode Amazing loud-
speaker reception from 74 volt battery supply

REPANCO “TRANSEVEN” . Envelope 1/6 (post 3d.)
A new 7 Transistor superhet Portable with preset station tuning usmg Repanco transistor
components

MAIL ORDER and TRADE— WHOLESALE and EXPORT—
RADIO EXPERIMENTAL PRODUCTS REPANCO LTD

LIMITED g O’BRIENS BUILDINGS
k|

| 33 MUCH PARK STREET COVENTRY 203-269 FOLESHILL ROAD COVENTRY
Telephone 62572 Telephone 40594

378
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U you ‘require a stockist of -High Grade

The
Components, we are the people for
o M

912 Plus Amplifier chassis, fully pre- 14/6 ‘ S A T E L L I T E ’

punched, 16-gauge aluminium

912 Plus Amplifier front panel, finished FM RECEIVER
gilt with black lettering 7/6
Hunts Capacitor Kits As described and recommended in this issue on
Conversion from 912 to 912 Plus ... 1110 bages 406 to 413
Kit for pre-amplifier unit 17/6
Complete kit for 912 Plus .~ 55/- A high selectivity, completely stable and
“Lab’” Resistor Kit complete with drift-free tuner for adding to an existing radio
potentiometers ... .. 32/4 or radiogram, or hi-fidelity amplifier. Instal-
Elstone Fransformers lation is fex'f:remellyI s_impl? End cgnve:ie}r‘\t
Output type OT/912 ... 45/ ?ecaus}t\a Gl 203 e slzel G Qs MG enr) tde
DD G (e = 'I?;: stpea;ialafr;:r;z‘rlgcyszz:trzjl f::’: i;e:ux:r:\eits'
hi ke, O e P 6 O cireuic per
Smoothing Choke, type SC/8 2z no drift at all and ensures that the switch-
McMurdo Valveholders tuned stations are held precisely.
Screened ... ™ 2/- o
Unscreened = Complete Kit £7 . 5 . 0 less valves

QE[]B %Igb Jﬁhk[lt? Co OSMOR RADIO PRODUCTS LTD

18 MELVILLE ROAD EDGBASTON (Dept. RC18)
BIRMINGHAM 16 418 Brighton Road South Croydon Surrey
(Proprietors Kendall & Mousley Ltd) Telephone  Croydon 5148/9

For a really
professional finish

use . e o

PANEL-SIGNS
TRANSFERS

Set No. 1: Reccivers and Amplifiers Set No. 3: Wording

Five sheets 84" x 51 containing one Wording for Receivers, Amplifiers,
Large scale, twelve control panels and Transmitters, Test Equipment and other

wording. 3s. 6d. Postage 2d.  Radio Apparatus.

Set No. 2: Test Instruments 4 Sheets, Approx. 400 worg(s), tgs’ gg
Five sheets 817 x 517 containing two — stage 2d.
Medium scales, twelve control panels  Panel-Signs Transfers Fixing Varnish
and wording. 3s. 6d. Postage 2d. Is. per bottle Postage 4d.

Note—all wording is in white
Published by

DATA PUBLICATIONS LTDH

57 MAIDA VALE - LONDON W9

Telephone CUNningham 6141 (2 lines) Telegrams Databux London
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with independent
controls.

Leaflet on request.
- PRICE £11.11.0

E.A.R. TRIPLE FOUR

Ultra Linear Amplifier

Six watt push-pull output
Bass,
Treble and equalisation
Power take-off
available for FM tuner.

GREAT NEWS

for all constructors

The “Universal” chassis
assembly. Over 50 differ-
ent chassis sizes from 4”
to 14”7, or larger, quickly
and easily made up. Can
be used over and. over
again. Send S.A.E. for list.

We carry the full range of the
W.B. STENTORIAN CABINETS

for Speakers and Equipment
Eleven different

ready for despatch by return.

HOME RADIO OF MITCHAM

models
beautifully made and finished,
and easily assembled using
onlyascrewdriver. Packed flat
in cartons complete with screws

ALL PARTS IN STOCK

for these kits

Jason FM Tuner, Jason
“Mercury,” Mullard “3-3,”
Mullard Five-Ten, G.E.C.
Junior Amplifier, G.E.C.
912, R.C. 1-Valve Short
Waver, Hiwayman, Three
Dee, Full Tone Amplifier.

Send s.a.e. for price lists

Send 3d. stamp for illustd. leaflet.

HOME RADIO (MITCHAM) LTD

187 London Road, Mitcham, Surrey.

MIT 3282

ARTHURS HAVE IT!

Large Stocks of Valves and C.R.T.s
Full Range of Meters available
Avo, Taylor, Cossor, Advance, etc.
Particulars on Request
FM Kit of Parts £5, less valves
(Ref. Radio Constructor July 1954)
Amplifier Tape Recorders and
Loudspeakers
Jason FM Tuner Unit £15 17 ©
Jason Power Pack £310 ©
Radios and Television always in stock

VALVE MANUALS
Mullard, 16/6; Brimar No. 6, Osram, -Part 1
5/~; Osram, Part Il, 10/~
Postage 9d. each extra
Publitations ‘‘Lodestar’’ Tape Recorder 3/6

Goods offered subject to price alteration and
being unsold

Arthurs s%

Proprietors ARTHUR GRAY LTD

OUR ONLY ADDRESS Gray House
150-152 Charing Cross Road
London WC2
TEMple Bar 5833/34 and 4765

High Sensitivity
Miniature moving coil

LOUD SPEAKER

As used in the Perdio Pocket
Transistor Radio

Diameter 23" Depth 47
Impedance 3 ohms

Price including tax, post and pack-

ing 27/6. Cash with order. For
this and other miniature com-
ponents.

Apply

SPECIALISED ELECTRICAL
(OMPONENTS

9-11 Monmouth Street -
wC2

London

380



www.americanradiohistory.com

L

The

Radio Constructor

incorporating THE RADIO AMATEUR

CONTENTS FOR JANUARY

382 Suggested Circuits: A Simple Square Wave
Generator, by G. A. French

voL. 11 no. 6 386 In Your Workshop
JANUARY 1958 391 Understanding Television, Part 1. Basic Theory
and Practice, described by W. G. Morley
ANNUAL SUBSCRIPTION 25/ 397 The “Cooper-Smith” type BP1 High-Fidelity
including postage Amplifier, Part 2, by J. Cooper

401 Mains Unit for FM'Tuners and other Smail
Editorial and Eqmpn.]ent, described by E. Govier
Advertising Offices 404 Radio Miscellany, by Centre Tap
406 The “Satellite” Pre-Tuned FM Unit, described by
D. Peters .
414  Technical Forum

57 MAIDA VALE LONDON W9

. Telephone 417 A Switch-Tuned Superhet, by P. R. Travers
CUNingham 6141 420 A Transistor D.C. Converter—70V at SmA from a
(2 lines) 6V supply, by D. S. Watson, D.F.H., Grad.l.F.E.
424  Can Anyone Help?
Telegrams 425 Magnetic Tape Recording: Microphones—The
DATABUX, LONDON Weakest Link? Part I, by 4. Bartlett Still
428 A Sensitive Crystal Receiver, by R. Wallace
Editor 430 Magnetic Ferrites You May Meet, by R. Gausden
C. W. C. OVERLAND, G2ATV 432 Three-Channel Mixer-Amplifier, by H. Garlick
433 Using the BC 1206A Receiver as a D/F Set,
Advertising Manager by ““Seafarer”
F. A. BALDWIN, AM (PR E 434 Practical Q and Dynamic Resistance by J. 4. Cusdin

435 Tabulated List of Electrolytic Condensers suitable for
g . Transistorised Equipment, compiled by E. G. Bulley

THE CONTENTS of this magazine are strictly copyright and may not be reproduced without obtaining prior
. permission from the Editor.
ARTICLES appearing in this magazine which describe kits are inserted only on condition that such kits, or special
components thereof, are freely available at a trade discount to all retail advertisers. :
OPINIONS expressed by contributors are not necessarily those of the Editor or proprietors.

NOTICES —

THE EDITOR invites original contributions on construction of radio subjects. All material used ;Nill be paid

for. Articles should preferably be typewritten, and photographs should be clear and sharp. Diagrams need not

ll;: larlge 0(11‘ perfectly drawn, as our draughtsmen will redraw in most cases, but all relevant information should
included.

All MSS must be accompanied by a stamped addressed envelope for reply or return. Each jtem must bear the
sender’s name and address.

TRADE NEWS. Manufacturers, publishers, etc., are invited to submit samples or information of new products
for review in this section.

f
QUERIES. We regret that we are unable to answer queries, other than those arising from articles appearing in
this magazine; nor can we advise on modifications to the equipment described in these articles. N

ALL CORRESPONDENCE should be addressed to THE RADIO CONSTRUCTOR 57 Maida Vale London W9
REMITTANCES should be made payable to “DATA PUBLICATIONS L7D.”
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The circuits presented in this series =
have been designed by G. A. FRENCH, .
specially for the enthusiast who 7%

relevant data

R
St
e
e

evaluating the performance of an a.f.

amplifier is the square wave generator.
Such an instrument can be used to apply a
succession of square waves to the Input
terminals of the amplifier, the output wave-
form being examined with the aid of an
oscilloscope. It is then possible, from the
response displayed by the oscilloscope, to
identify such shortcomings in the amplifier as
poor Lf. or h.f. response, ringing or overshoot
on transients, and so on. In this month’s
Suggested Circuit a simple square wave
generator is described, and it is anticipated
that this should provide a signal which is very
adequate for normal amateur requirements.

ONE OF THE MOST USEFUL DEVICES FOR

The Circuit

The circuit of the square wave generator is
shown in Fig. 1. In this diagram the double
triode V, functions as a multivibrator having
a variable frequency control, whilst V»
operates as a cathode follower and clipper.

A 12AU7 is specified for the V; position,
and the component values given in the
circuit have been calculated around this
valve. The anode loads, R; and R, have
relatively low values, these being chosen to
“maintain sharp pulse fronts when their
associated triodes are entering the “‘off’
condition. It will be noted that the muiti-
vibrator is symmetrical, insofar as the values
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needs only the circuit and essential 5,
i Y
e

No. 86. A SIMPLE SQUARE
WAVE GENERATOR

of Ry, Rz2; R3, R4; and C; to C3, Cyto Ce are
concerned, this being desirable when square
wave generation is intended. Three frequency
ranges are given by the coarse control $1-S,,
whilst Rs provides a continuously variable
fine frequency control.

On Range 1 the values of C;—R4 and C4—R3
control the period of time in which the muiti-
vibrator exists in one of its two states (i.e.
Vi “on” or Vi) “on”) and, when the
slider of Rs is at the bottom end of its track,
the time may be calculated from the
following*:

E-Voi@)
t = Ci X RyXloge————=
1 4 Se Veio
where t is time in seconds, E is the applied h.t.
voltage, Voi(z) is the anode—cathode

potential of V(5) with the coupling condensers
disconnected (that is, at zero bias with grid
leak returned to cathode) and Vci) is the
cut-off potential of V() with full h.t. voltage
between anode and cathode.

A useful bottom limit repetition frequency
for the ranges covered by the square wave
generator would be 50 ¢/s, and we can employ
this frequency in the equation just given. The
expression t defines the length of time in
which the multivibrator exists in one of its
two states. with the result that, since the

* 0. S. Puckle, “Time Bases (Scanning Generators),”
p. 32, second edition. Chapman and Hall Ltd.
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L i S it 2L R T T

multivibrator is a square wave generator, the

- = C1 X R4 X 1.6 (actually'1.6094)
total period taken up by one cycle will be 2t

seconds. We may then start to find the values S CixRy = 1 1
needed in C; and R4 by stating that we 100 16
require
4 1 = 0.00625
2t to equal — R . .
50 Since it is more difficult to obtain condensers
0 & — L secs having ‘“‘awkward” values than resistors
100 : . having “awkward” values, we may next make
Cj—C4 = -OIyF
Cy-Cg = -O02yF 3 HT +
C3-Cg = -00054F 453 Z Z%Om\;
¢ H200V)_4W
R = < I0kan
Okn = S1,S2
Coarse Frequency .
_.___Control. ___ V.
< Cy 2 - R

= 8k

P sttty |
9
O
[4,]
(
o
>
Lad ~
~J
AAAAA
A
.
=23

i
-
w

@

6 N
: 'oﬂ AV H120V)
- iOkn
-]
1 ig, Vib Co o3 Co f Lo
Z 20 : 32F 2 RyF -F = 32uF
ka | 4 PRs
= 50kn S: Rg
+ :}w/“,': =12kn

12AU7 l T32uF "*Cmf;l‘me 2W

. = HT-
Chassis  Range I~ 50-400c¢/s.
Range 2~ 250-2000¢/s.
Range3~ 1,000 -8000¢/s. g Output |
<
L oo
luF .
FIG.1. M480|
We may next say: the arbitrary choice.of 0.01uF for C;, where-
1 E-V upon
— —VYOi(a) T 0.00625
= = Ci X Ryx loge———2L
100 — 17 AR08 oy Re = —5or MO
100 —
_ C1><R4xloge%%~ T 0.625M Q.

Such a value is of the order required by this
type of circuit. In practice we would take the
¥ The figures given here for Voj(y) and Vejqy,y are  next preferred value up, of 0.680MQ, or
approximate and are taken from p. 130 of Brimar Radio 680k, as is done in Fig. 1. The use Of a
Valve and Teletube Manual No. 7. resistor having a value slightly higher than

JANUARY 1958
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that calculated will cause the bottom limit
frequency in the range covered to be slightly
lower than 50 c/s, not an undesirable point.
There is, of course, no necessity to calculate
the values of R3 and Ci, as these will be
equivalent to those of R4 and C;.

The values of anode-to-grid coupling
condensers needed for the remaining two
ranges selected by S$;-S; may be easily found,
due to the fact that the capacity required will
vary inversely as repetition frequency. Thus,
in Fig. 1, C; and Cs are specified as 0.002uF
(this corresponding to a frequency of 250 ¢fs),
and C; and Cg are specified as 0.00054F (this
corresponding to a frequency of 1,000 c¢/s).

All the component values and frequencies
just discussed are calculated for the condition
where the slider of R is at the bottom end of
its track. If Rs slider is moved up the track,
the repetmon frequency of the square wave
generator increases, and it should be possible
to obtain a frequency ratio approaching
10 : 1 over the range of Rs. (A ratio of
8 : 1 is assumed in the figures given in Fig. 1.)
As may be seen, this gives quite a large amount
of overlap on the ranges selected by S;-S».
[f desired, the values specified for C; to Cg
may be modified to provide a greater overall
coverage with less overlap between ranges.
However, it may not prove desirable to go
very far below 50 c/s with the present circuit,
as this may necessitate increases in the values
of the electrolytic condensers. Also the
existing top frequency (approaching 10 k¢/s)
may already be a little ambitious for a simple
generator of the type discussed here, and it
might be found difficult to exceed it to any
great extent whilst retaining good pulse shape.
Shaping

The waveform appearing at the anode of a
valve in a multivibrator of the type used here
is not entirely square, and suffers from two
shortcomings. The first of these is due to the
fact that when the anode goes negative it
usually overshoots, causing a negative-going
pip to appear at the end of the downward
pulse. The reason for this pip is that grid
current flows initially for a short period
before the grid settles down to zero potential.
The second shortcoming is that, when the
anode goes positive, the front edge of the
positive-going pulse tends to become rounded.
This effect is caused by the time constant of
the anode load with the capacity between
anode and chassis. In the square wave
generator discussed in this article, the low
values chosen for Ry and R tend to make the
pip at the end of the negative swing more
pronounced whilst, at the same time, making
the positive swing less rounded. It is
anticipated that any rounding of the positive
swing will be negligible at the frequencies
covered; although if any trouble is experi-
enced on this score at high repetition fre-
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quencies a simple clipper is shown in Fig. 2.
The negative pip on the anode waveform is
removed by V,.

V> functions as a cathode follower whose
cathode is returned to a potential higher than
that at the anode of V) when this valve is
“on.”” The voltage anticipated at Vi)
anode is of the order of 100 volts. The
cathode of V, is returned to a positive
potential of 120 volts, with the result that V,
cuts off when Vi(p) anode is approaching the
lower part of its negative swing. The
negative pip is, therefore, not amplified by V;
and does not appear in the output of the
generator. When V() anode goes positive,
V, cuts in again and functions as a normal
cathode follower. The only disadvantage
with this technique is that, on positive pulses,
the output impedance of the generator is equal
to Rg shunted by the output impedance of Vs,
whilst on negative pulses it is equal to Rg
alone. However, this should cause no trouble
if the generator output is connected to a
relatively high impedance (say 100kQ or
greater) in the tests required of it. The valve
type chosen for the V, position is not of great
importance provided that it can handle the
signal passed to it. A second 12AU7 with
both triodes strapped is shown in Fig. 1 to
provide an example of what is required, but a
single 12A U7 triode would not be overloaded
in this application.

The output of the square wave generator
will be of the order of 70 volts peak to peak.
If this is attenuated by normal potentiometer
methods, capacity may be needed across the
top half of the potential divider to maintain
pulse sharpness.

Fig. 2 illustrates a clipper which may be
added to clear rounded positive-going leading
edges if these should become evident at high
repetition frequencies. Its functioning is
extremely simple, -all that it does being to
prevent the output positive pulse rising above
its delay voltage. The top, rounded, part of
the pulse then becomes lost.

Practical Points

One or two practical points need to be
discussed with regard to the circuit.

The first of these is that the square wave
repetition frequency is liable to vary with h.t.
voltage and with multivibrator valves having
different grid bases. The variations should
not be excessive, but the possibility of their
occurrence should not be ignored.

An attempt should be made to keep the
wiring to the two triodes Vi) and Vi)
reasonably symmetrical around the valve-
holder. Careful and symmetrical layout is

required also around S;-S», which should be .

mounted close to the valveholder. The stray
capacity between the two sets of anode-to-
grid condensers must be kept low.

THE RADIO CONSTRUCTOR
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In order to obtain a marl-space ratio of
50 : 50 the condensers C; to C; should match
their counterparts C4 to Cs, and R3 should
match R4. It will probably be found easiest
to do this matching in situ, the output
response being checked on an oscilloscope.

It will be noted that somewhat large values
are specified for the various electrolytic con-
densers employed in the circuit. The writer
has, perhaps, been a little over-cautious here,
and it may be possible to employ lower values
in some of the positions. This point may be
checked experimentally if desired, the output
waveform being examined whilst the generator
is set to its lowest frequency.

Appendix
The formula
E-Voi(a)
t = C; X Ry xloge——- 121
1 4 Ze Veit)
may be a little unfamiliar and is derived from

t=Cix R4,;loge§-

when t represents the time in seconds taken
for a potential in a CR to fall (or rise) from
A to B volts. In the case of the multi-
vibrator some slight confusion is sometimes
occasioned by the fact that the voltage
Vo) is of a “positive” nature and the
voltage Vey(y) is of a “negative” nature. An
easy way of visualising the use of the equation
consists of considering the potential on the
right-hand plate of C; when Vi) is “on.”
This potential will be zero with respect to
chassis. At the same time the potential on the
left-hand plate of C; will be that of the h.t.
line, i.e. E. At the instant when the multi-

vibrator changes over, the left-hand plate of
C, drops from E volts to Voi(a) volts,
“carrying” its right-hand plate with it. The
potential of the right-hand plate will then be
E-Vo1(a) negative to chassis. C; next com-
mences to discharge into R4 until it reaches
the cut-off voltage of Vi), i.e. Vcip), this
being also negative with respect to chassis.

( 4kn
| 1w
| Clipped
&Output.
Replaces, [H160V) :
R7
4kn §E 10ka
W
vOutput 1
I
FIG.2 Ma8!
The equation A
t CRlOg:E—

employs Naperian logs as a mathematical
short-cut. It is also possible to find the time
taken for a CR to change from potential A to
potential B in terms of its time constant by
simply examining the  exponential curves
published in some textbooks.

BOOKS AND CATALOGUES RECEIVED

We have received from Repanco Ltd. of 203-269
Foleshill Road, Coventry, a copy of their latest brochure,
this being available direct from them on receipt of an
s.a.e. This interesting literature contains details and
profuse illustrations of the many well-known Repanco
products.  Apart from coils, the brochure includes
details of a dual-range Ferrite rod aerial, high gain
3-waveband superhet pack, a range of i.f. transformers,
midget output and interstage transformers and f.m. coil
sets. In addition to components, a feature is made of
their well-known kit assemblies, these including the
“Three Dee” transistor receiver, a High Gain Band 111
Converter, The “Hiwayman” portable receiver, the
“Transeven” transistor portable and FM Tuner Unit,

R.S.G.B. AMATEUR RADIO CALL BOOK
1957-1958 EDITION. This latest edition of the call
book is the most up-to-date list of United Kingdom
call-signs yet published, the list being based on informa-
tion supplied to the R.S.G.B. by the Radio Services
Dept. of the G.P.O. Of 72 pages, with stiff card cover,

JANUARY 1958

and containing hundreds of correct call signs together
with QTH’s, the book also includes an Alphabetical
List of Countries and Allocated Frequencies, a List of
Countries in Prefix Order, together with an interesting
chapter on the R.S.G.B.—Its Aims and Objects. The
Call Book represents extremely good value at 3/6 per
copy plus 3d. postage, and it may be obtained direct
from R.S.G.B. Sales Dept., New Ruskin House, Little
Russell Street, London, W.C.1.

'G.E.C. VALVE MANUAL Part 1 (Second Edition).
The latest edition of this manual has been completely
revised, and it is now available direct from the G.E.C.
Valve and Electronics Dept., Magnet House, Kingsway,
London, W.C.2,, price 7/6. Composed of 227 pages
packed with all the relevant information on the G.E.C.
range of receiving valves, cathode ray tubes, semi-
conductor devices and complete with comparative
tables, data tables of maintenance and valve types, etc.

continued on page 42%
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Smithy the Serviceman, aided by his able
assistant Dick, continues to run the Workshop

HATEVER ELSE MIGHT BE SAID ABOUT
Dick, it could not be denied that he
was a person who always tried to
profit by past experience. When, therefore,
he made his way to the workshop on New
Year’s Day, not only was he some five
minutes earlier than his usual arrival time,
but he was also armed with a sovereign
remedy which, on the previous First of
January, had been effervescently efficacious in
dispelling Smithy’s New Year’s Eve blues.
However, history has a habit of not always
repeating itself, and Dick experienced what
was almost a pang of disappointment when he
found that Smithy’s car was already parked
outside the workshop and, when he entered,
that the Serviceman was already sitting at his
bench glancing through some service informa-
tion sheets which had recently arrived.

“Happy New Year, Dick,” called out
Smithy, as Dick closed the door behind him.

Dick examined the Serviceman carefully
for signs of wear and tear.

““The same to you, Smithy,” he replied
eventually. He took a glass tube of tablets
from his overcoat pocket with some ostenta-
tion and placed it on the bench.

Smithy noted the movement and grinned.

“Not this year, Dick,” he smiled. *“I
; appreciate your desire to minister to the sick,
but I was able to talk myself out of the annual
shindig at the club last night. As you know,
their usual excuse to get me round there on
New Year’s Eve is to tell me that their dance
amplifier has gone wrong. However, I fore-
stalled them this year by making certain it was
O.K. beforehand.”

“Well, that was-a good idea,” remarked
Dick, a little regretfully, “and I suppose that
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you’re now all ready to begin a full day’s
work.”

“That’s perfectly correct,” agreed Smithy
briskly. “Let’s start the New Year right!”

Resistor Failures

Smithy proved himself true to his word,
and before long was deeply engrossed in the
repair of a record-changer, whilst Dick took
over the servicing of a television receiver the
Serviceman had earmarked for his attention.
Whatever the degree of activity in the work-
shop, Dick was not a person to remain quiet
for very long, and his voice soon broke the
silence.

“I’ve got rather a queer snag here, Smithy,”
he called out, “and 1 don’t quite know
whether I've cleared it or not,”

“Fair enough,” grunted Smithy, without
turning round. “Tell us the story.”

“Well, the set I’ve got on the bench came in
with two faults on the job ticket,” said Dick,
“these being: ‘intermittent flashes on screen
followed by frame collapse.” When I
switched the set on I got a thin horizontal line
on the screen, so the first obvious thing I had
to do was to get the frame deflection circuit
working properly.”

“I hope,” interrupted Smithy, “that you
did what I told you some time ago after
finding out that the set was reported to have
frame scan trouble.”

“You mean turning the brilliance right
back when switching the set on, and then
bringing it up cautiously after the e.h.t. came
on? Oh yes, I did that!”

“Good show,” commended Smithy. “The
idea behind that procedure is, of course, to
avoid burning the screen by the concentrated

THE RADIO CONSTRUCTOR
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beam current on the central horizontal line
which results from lack “of frame scarn.
Modern tubes seem to be far more able to
stand up to concentrated beam currents of
this type than the older types, but it would be
silly not to take a simple precaution of this
type.”:

“Which precaution I did, of course, take,”
Dick reminded Smithy. “Anyway, to get
back to the story, I followed the usual
procedure; first of all replacing the frame
multivibrator and frame output valves. This
provided no cure and something a little more
complicated was™ obviously wrong. A few
minutes prodding with my trusty multi-
testmeter showed that the anode feed resistor
to one half of the frame multivibrator had
gone open-circuit. There was no' visual sign
of the resistor burning up or anything like
that, incidentally; in fact, it looKed factory
fresh.”

“That’s a fairly common state of affairs,”
commented Smithy, breaking in again.
“Resistors which have pulse voltages across

them, as this one did, are fairly liable to g0 .

o/c without any change in their outside
appearance, even when the overall power they
handle, including the pulse, is well within
their wattage rating.  Very often, unfor-
tunately, they go high in value before they
finally pack up, and they can give you some
rather obscure faults if you aren’t keeping an
eye open for them.”

“I can see,” said Dick. a little despairingly,
“that this is going to be one of those tales
where the text is crowded out by the foot-
notes! Anyway, returning to my own snag,
1 swapped the faulty resistor, and the frame
scan returned to normal, Incidentally, the
faulty resistor was a quarter-watt component,
but I used a half-watt replacement because
that was all T could find in the spares box.”

“You probably did the right thing there,”
mterrupted Smithy once more. “Whenever
I replace a resistor handling pulse voltages
I usually try to use a wattage rating higher
than that of the faulty component. My line
of reasoning is that, although the incidence of
failures in the smaller wattage resistors chosen
by the “set manufacturer may be small, it
should be even smaller with a high wattage
resistor. Also I always do my best to use new
resistors of reliable manufacture in pulse
positions, taking especial care to avoid war-
surplus components and the like. 1 feel
pretty certain that my ideas on this subject are
correct, because I've never had any of my
‘super-cautious’ resistors fail me yet.”

“Well, while resistors appear to be the
subject of the day,” said Dick resignedly,
“what about using wire-wound components 7’

“You’ve rajsed rather a thorny question
there,” commented Smithy, “because I’ve had
quite a little trouble in the past with wire-
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wound resistors jn pulse applications;
although these were not necessarily in time-
base stages. The worst cases have been in
such positions as video output anode loads,
and I have got into the .habit of replacing
these. loads when they have gone o/c (their
normal fault) with carbon resistors of equal
wattage. Sometimes it s necessary to use
two carbon resistors, in series or in paralle],
to make up the wattage rating required, and
they are nearly always more_bulky than their
wire-wound equivalents. Nevertheless; if
there is room on the chassis for them they
seem to give far less trouble, and I haven’t
had any let me down afterwards. By the
way, you haven’t yet told me what snag it was
in your set which was worrying you ?”’

Corona

“Snag?’ said Dick. “What snag? Oh yes,
I seem to remember something which was
troubling me.”

Smithy looked Dick’s
guileless face.

“The trouble with me,” continued Dick,
just a shade too elaborately, “is that I am so
interested in radio matters that I am very
easily sidetracked from my subject by people
with more knowledge and greater tenacity of
purpose than myself. Anyway, I've picked
i.lp quite’ a bit about resistors jn the
ast . .. :

“Come off it!” interjected Smithy. “Just
you apply your mighty brain to the set you’re
fixing!  You had just replaced the faulty
resistor in the framé oscillator circuit.”

“That’s right,” replied Dick returning, and
warming up, to his tale. “As [ said, I got the
frame scan working normally again. What
has been worrying me since then is the second
snag marked on the job ticket: intermittent
flashing on the screen. I can’t get any
flashes to show up on the screen at all now
that ’ve fixed the frame circuits. Also I can’t
see why a faulty frame circuit could cause
such flashes.”

Dick showed Smithy the set under discus-
sion. This was displaying a perfectly normal
B.B.C. test card.

“Well, that seems to be O.K.,” said
Smithy, examining the picture. “I very much
doubt if the frame circuit ever caused the
flashes, assuming that they existed at all or
weren’t the result of external interference.
Now and again, customer reports mention
flashes on the screen before the packing-up of
their sets, despite the fact that for the past
few years they’ve put up with exactly the same
flashes every day when their next door
neighbours run the vacuum Cleaner. Any-
way, we should still make absolutely certain
that there’s nothing really wrong with the set.”

With these words Smithy removed the
aerial plug from the recejver input socket and
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s

fitted a short length of flexible wire, which
happened to be lying around, to its centre
conductor. Using this wire as an aerial,
Smithy turned up the contrast and sensitivity
controls of the receiver and obtained a very
weak and noisy test card, which was just
capable of being locked. As he and Dick
watched the picture it suddenly broke up into
a number of large white flashes. These dis-
appeared and reappeared at random intervals
and did not appear to be affected by
experimental taps on the chassis.

Moving contact
\.
e
d’.._ o el |
P e = i

. Ll
Fixed contacts

E508

Fig. 1. The normal appearance of the
fixed and moving contacts in a rotary
switch

“Well, it seems certain that your set has got

a fault,” commented Smithy, “and it is very
 probably corona or sparking in the line out-

} put stage or e.h.t. wiring. The trouble didn’t
[ show up when you had the outside aerial
, connected up because this is some distance
I

away from the radiating source—that is, the

set itself—and because the reasonably strong
B.B.C. signal we get from that aerial is liable
to swamp out any radiation it does pick up.
The short length of wire I used as an aerial
was, on the other hand, right on top of the
radiating source and that, together with the
weak signal we then picked up, caused the
flashes to appear. I should imagine that the
customer’s aerial is fairly close to the receiver,
and that it picks up the radiation at cor-
responding strength. By the way, I should
mention that when you are carrying out a
workshop test like the one I have just done,
you want to ensure that you aren’t picking up
corona radiation from any other t.v. set that
might happen to be switched on!”

“0.K.,” said Dick. ‘It looks as though 1
shall have to start off on-a hunt for corona.”

“It shouldn’t be too hard,” commented
gmithy. “Corona is usually pretty easy to

nd.”

. Smithy returned to his neglected changer,
and Dick, turning out the light above his
bench, inspected the televisor chassis for
corona under the darkened conditions result-
ing thereby. Peace settled on the workshop
once more, and some fifteen minutes elapsed
before a cry of desperation rose from Dick.

“Smithy,” he called out, “I have just
discovered something impossible!”

388

wwww americantadiohistory com o -

With more than the suspicion of a sigh
Smithy left his work and wandered over to
Dick’s bench.

“What have you found ?” 2

“Well,” said Dick, a puzzled frown on his
face, “I started looking for corona just as you
asked me to do, but I could find no evidence
of it anywhere. 1 also listened carefully—
you can sometimes hear line output trans-
former corona singing away to itself in hidden
corners—but still had no luck. There wasn’t
even that delicate scent which corona usually
causes. I next decided to make a few simple
checks on the line output transformer with
the testmeter whereupon, lo and behold, I find
that the e.h.t. overwind is completely open-
circuit! When I first got an o/c indication
on the meter I thought that I might have had
it switched to too low a range, and that the
overwind was one of those wound with
Eureka wire to overcome ringing. But when
I checked on a higher range I still got no
continuitv. So we now come to the 64,000
question: how can a set with an open-circuit
overwind deliver é.ht. and display a
picture?”’

. Smithy grinned.

“That’s an oldie,” he chuckled. ‘In fact
1 should have warned you about such a
possibility before you started. It occasionally
happens that an e.h.t. overwind goes o/c in
such a manner that, at the point where the
break occurs, the two conductors are close
enough together for a spark to jump across
the gap during the hefty voltage pulse occur-
ring at the flyback. This spark can complete
the circuit adequately enough to enable the
e.h.t. reservoir condenser to be kept charged
up. We seem to have been lucky enough
here to have stumbled on a line output trans-
former when it is just beginning to exhibit
this fault and I daresay that, if we ran it for a
number of hours, the e.h.t..regulation would
tg]et worse and worse until the transformer

nally packed up altogether. = As you have
also almost certainly located the cause of the
flashing on the screen as well as a faulty line
output transformer, I think you have done a
very good bit of work.” .

“Oh, fine,” Dick said, pleased at the com-
pliment. *1 presume that a new lLo.p.t. is
called for.” .

“It is, indeed,” replied Smithy, “‘and I
think we have a replacement for the par-
ticular type required in stock.”

Dick found a replacement transformer and
spent the next twenty minutes fitting it into
the receiver, whilst Smithy returned to his
bench. The new transformer functioned
correctly when Dick switched on his receiver,
and the flashing on the screen did not return.
Satisfied, Dick replaced the chassis in its
cabinet, gave it a final test, and carried it over
to the rack for finished work.

THE RADIO CONSTRUCTOR
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Switch Cleaning

Dick was a little disgruntled to find that the
next job on his list was not a television set at
all but, instead, a rather aged four-plus-one
medium and long wave receiver housed in a
battered plastic cabinet.
set was stated to have a noisy wave-change
switch, and a quick check before removing
the chassis from its cabinet confirmed this
fact. Dick next examined the switch itself
and decided that he had, for the umpteenth
time that morning, encountered something a
little outside his previous experience.

“Hey, Smithy,” he called out. “Have you
ever seen a wafer switch whose contacts are as
worn as this? Why, the plating is completely
removed from the moving contact!”

The long-suffering Serviceman once more
left his work and walked over to Dick’s bench.

“Well, it certainly seems to have seen some
use,” he commented.

“I suppose the contacts were poorly plated
in the first place,” remarked Dick.

“I don’t think so,” replied Smithy, bending
over and examining the switch more carefully.

“If you.look closely you’ll see that these

contacts are as dry as a bone. I would say
that someone in the past has cleaned it too
generously with carbon tet, or whatever other
cleaning solvent he used.” R
“But surely you're supposed to use a
cleaning solvent on a noisy wafer switch !
“Not entirely,” returned Smithy, pulling up
a pad of paper. “‘Look, I’ll show you what
happens between two contacts in a simple
wafer switch. When you examine a pair of
such contacts visually, you have the impres-
sion of smooth surfaces pressing against each
other. Like this (Fig. 1). However, if you
were to magnify the surfaces sufficiently you
would find that they are by no means as
‘smooth’ as they appear at first sight; and you
would have an irregular ‘hill and valley’ effect
like this (Fig. 2). The points of contact occur
at the places where ‘hills’ touch each other,
and there are sufficient of these—when the
overall contact area is considered—for the
switch to pass the current it is required to
pass. At the same time, and due to the
surface irregularities in either contact, a
certain amount of very undesirable friction
and abrasion is liable to occur whenever one
contact is moved relative to the other.

‘“The easiest way of reducing the friction
and abrasion consists of applying a lubricant
to the contact surfaces, an obvious choice
here being a lubricating grease which has no
chemical action on the metal of the contacts
or on any insulation which is near to them.
This grease would also, incidentally, confer
the secondary advantage of covering the con-
tacts and reducing long-term oxidation from
the air. When a wafer switch leaves the
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factory, grease will already have been applied
to its contacts by the manufacturer.”

“Ah,” said Dick, “now that raises a point
which has always puzzled me. I have never
quite been able to understand how you get
connections between a pair of contacts when
both are greased. Surely there must be a very
thin film of grease between the two which
keeps them apart.”

Points of contact

ES09 / J

Fig. 2. If a cross-section through two

contacts were sufficiently magnified, the

surface irregularities would appear like
’ this

A

“What happens in practice,” said Smithy,
answering this point, “is that the grease is
forced out from the points where the ‘hills’ in
either contact meet, with the result that you
still have the same number of contact points as
were given before the grease was applied.
The grease is forced into the ‘valleys,’
whereupon it is ready to provide lubrication
when one of the contacts is moved relative to
the other.

Particle of dirt

E510

Fig. 3. A sufficiently large particle of dirs

between the two contact surfaces shown

in Fig. 2 prevents the “hills” in either
surface touching each other

“So far, so good! Utrifortunately nothjng
is perfect, especially in electronics. and it is
possible with the passage of time, for par-
ticles of dirt to fall on the switch. become
embedded in the grease, and finally find their
way between the two contacts. If any particle
of dirt is large enough it forces the two con-
tacts apart so that even the ‘hills’ on their
surfaces do not touch each other (Fig. 3).
The result of this is that the switch becomes
intermittent in operation and we class it as
being ‘noisy’.”
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“Whereupon a possible cure,” chimed in
Dick, ‘“‘consists of swilling it out with a
solvent such as carbon tetrachloride or
trichlorethylene.”

“Exactly,” Smithy said. ‘“The solvent
flushes away the grease, removing the dirt
particles existing in it, and the switch reverts
to normal operation once more. The only
snag is that if you are too liberal with the
solvent—a human enough tendency—you are
liable to wash all the grease away and the
contacts have to work henceforward without
lubrication. The result you see in the
switch before you. It is quite possible that
the owner of this particular set spends quite
a bit of his time changing over from the
Home Service on medium waves to the Light
programme on long waves. If he operates
the switch only three times in an evening, that
still corresponds to a thousand operations a
year. After several years, with the thousands
of operations involved, it would not be at all
untoward for the switch contact plating to be
worn away, as has happened hére.”

“I see,” said Dick, reflectively. “The
moral of this, I suppose, is to always grease
the contacts of a wafer switch after cleaning.”

“That’s right,” replied Smithy, “and don’t
forget that both sides of the rotor plate should
be greased. Incidentally, you don’t need to
use much grease. If it is applied at a few
strategic points, the movement of the switch
itself 1s sufficient to ensure that it gets into the
right places. If you're pushed, Vaseline is a
fairly reasonable grease for switch lubrica-
tion; but I would strongly advise you to use
a proper ‘contact grease’ which is made by a
reputable firm for that express purpose. An
alternative idea consists of using a .contact

cleaning fluid which is made up of a solvent
in which a grease is dissolved. When the
solvent evaporates a new film of grease is then
left on the contacts. !

“I think I should add that we have only
been discussing wave-change switches up to
now. These types of switch can be very
difficult 'to replace when they use a com-
plicated contact layout, but they are chicken-
feed compared with the contact sets on things
like t.v. turret tuners. The contacts in t.v.
tuners need just as much attention as do those
in small rotary switches, and they have to
stand up to a terrific amount of usage in the
average customer’s home.”

“You know,” remarked Dick. “I was a
little cheesed off at having to tackle this little
radio, but it’s helped to teach me something
about t.v. after all!”

Late Night Final

Smithy was just about to return to his
bench when Dick raised yet another question:

“By the way,”” he remarked casually. “I’ve
just recalled something that’s been puzzling
me, off and on, all the morning. Do you
remember saying, when you first came in, that
you fixed your club’s dance amplifier earlier
on so that you wouldn’t be talked into having
a late session on New Year’s Eve? What
puzzles me is that I know you’ve been very

busy over the last few weeks and I can’t quite

see when you did manage to check it over.”

Smithy grinned a little sheepishly.

“I’'m afraid,” he replied, “that I was talked
into looking it over on Christmas Eve. And
i]g youd l;xgd the head I had on Christmas

ay . . .}

Adding o Feeder Unit and /or Gram
Motor to the “Cooper-Smith™ Type
BPI High Fidelity Amplifier

The chassis is punched to take two extra Cinch
sockets. One of these may be used to provide a mains
connection for the gram motor, and the other a 4-pin
connection for supplying power to a tuning unit, etc.
Up to 30mA may be drawn from the h.t. source for this
purpose, but in such a case the 5Z4 rectifier should be
replaced by a 5V4.

1.5A may also be drawn for the heater supply of the
unit, but if more than this is needed an Electrovoice
type 195A power transformer, which has an additional
heater winding, should be substituted for that originally
specified.

Most modern tuning units require a voltage of
around 250V at 30mA, in which case a 2kQ 5W
resistor should be inserted in circuits, this being
decoupled with an 8uF 350V condenser. Other volt-
ages and currents will require a different resistor vaue,
which may be arrived at by Ohm’s Law.

The take-off point for h.t. is a junction of Cyg and L.
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New Rectangular Loudspeaker
by Plessey

In instances where television, radio and gramophone
cabinet space is severely restricted, it has been con-
sidered good practice to employ an electrical loud-
speaker. This arrangement has been gererally
satisfactory; however, the fullest use has not been made
of the loudspeaker panel area.

To meet this requirement the Plessey Co. Ltd. has
now introduced a new 9in X 4in rectangular-shape loud-
speaker which provides considerably improved high
efficiency and firm low frequency performance.
Moreover, it has extremely good power-handling
ability.

1t can be supplied with alternative cones made from
different qualitizs of materials to give a varied high note
response to suit customer’s specific requirements. The
standard cone has a smooth expanded high note
characteristic. This speaker is ideal for use in table
gramcpaones, car radios, table television sets and
a.m./f.m. receivers, for which quality of reproduction
above average is desired. The in voice coil can be
supplied with any of the Plessey Zin range of magnets
from 7,000 to 12,000 gauss.
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UNDERSTANDING
TELEVISION

oo oo oo o A AN i '-'.w.'-%c-&f.= By ‘W. G. MORLEY

PART 1

)

J

The first in a series of articles which, starting
from first principles, describes the basic theory
and practice of television

accepted part of the British domestic

scene as was radio in the days before
the war. The writer has had the fortune, or
misfortune, largely to ‘“‘grow up with”
television, insofar that he was of an age to
just appreciate the engineering techniques
involved when the B.B.C. first launched its
high definition service in 1936. Much water
has flown under the t.v. bridge since that
time, and receivers have developed to a state
which, so far as black-and-white television is
concerned, is roughly parallel to that occupied
before the war by the four-plus-one sound
radio. Present-day televisors have, in fact,
stabilised into designs which are readily
capable of being understood and appreciated
by anyone conversant with the fairly simple
circuit theories involved; this point being
especially true of sets intended for operation
in “soak” areas (i.e. areas of strong signal
strength). Soak area sets do not require
exceptionally high sensitivity levels and can
be consequently manufactured to sell at a
relatively low price. The effects of com-
petition then necessitate the avoidance of
extensive frills and gadgetry, with the conse-
quence that these sets have circuits which are
straightforward and easy to follow. Fringe
area sets, possessing extra sensitivity, flywheel
sync, gated a.g.c. and so on, are liable to
incur somewhat more head-scratching on the
part of the designer and, later, the service
engineer, who has to sort out the snags
which may develop in them. Even here,

TELEVISION HAS NOW BECOME AS MUCH AN
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nevertheless, the practical circuitry for these
“extras” is not too far removed from the sort
of thing first principles would cause one to
expect.

It is against this background of inherently
stable television receiver design that the

_writer would like to introduce this first

article in the “Understanding Television”
series. The series is intended to provide an
insight for the beginner, and also, perhaps,
for the more seasoned veteran, into con-
temporary television receiver design; and the
writer hopes that he will be able to lay stress
on some of the design, manufacturing and
servicing viewpoints which are involved. The
articles are not intended to be a batch of
technical papers destined for presentation to
an engineering association. They are,
instead, meant to provide a commonsense

and practical approach to the subject for the -

benefit of commonsense and practical people.

Television Transmission

If we are going to get anywhere in a
practical study of television, we must first of
all get down to the basic elements of television
as a medium capable of causing scenes
occurring at one point-to be reproduced at
another, the only interconnection being
provided by wires and/or radio links.

As we all know, it is possible to provide a

reproduction of any scene by breaking it down’

into a number of small parts and of building
these up again in their correct positions at a
remote point. Newspaper photographs are a
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well-known example of this technique, the-
picture being reproduced in this instance by
mnitially breaking it down into a large number
of dots. When published, such a picture then
indicates light parts of the scene by printing
dots having relatively small areas, and dark
parts of the scene by printing dots with
relatively large areas. Intermediate shades
are reproduced by dots of corresponding
areas.

Due to the nature of the newsprint on which
it is printed, it is unusual for a newspaper
picture to be reproduced with more than 40
dots to the inch. A publication employing
higher grade paper, such as The Radio
Constructor, is able to reproduce pictures
having 100 dots to the inch. If a photograph
appearing in this magazine is held alongside a
newspaper photograph, the improvement in
detail offered by the finer dot structure
becomes very apparent: and it might not be
to our disadvantage to spend a few moments
enlarging on this particular point right now.

\
. *
: L

Xix]

FIG. 1.

[T}

Fig. 1. A striped design which could be
used to check the resolution of a picture
reproducing system

The ability of a printed picture to define, or
resolve, detail could be quite accurately
expressed in terms of its resolution or
definition (the terms are synonymous here).
A photograph reproduced in The Radio
Constructor is capable of showing up details
which occupy only one-hundredth of an inch
in the printed picture, because such details
may be represented by single dots. For
instance, if we tried to reproduce the striped
design shown in Fig. 1 in The Radio Con-
structor, this could be done even when the
dimensions “x”’ were only one-hundredth of
an inch wide. However, if the dimensions

“x” were retained at one-hundredth of an
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inch, Fig. 1 would be reproduced in a news-
paper photograph as having an overall grey
colour only, it being impossible for the news-
paper photograph to reproduce the pattern
correctly when the details are smaller than
the dots of which the reproduction is con-
structed. The newspaper Dpicture could,
however, reproduce Fig. 1 if the dimensions
“X” were increased to one-fortieth of an inch.

In practice, the reproduction of the Fig. 1
design would be slightly marred in both The
Radio Constructor version (x==1/100 inch)
and the newspaper version (x=1/40 inch)
because, unless the lines were parallel to the
lines of dots on the printing block, the pattern
given by the dots themselves would become
superimposed on the design. This little
illustration, nevertheless, enables us to
visualise one possible method of picture
make-up and to think of resolution in terms
with which we are very familiar in ordinary
daily life.

Having gone so far, let us now see whether
we cannot take a leaf out of the printer’s book
and try to reproduce television pictures in the
same way as they are published in news-
papers. From the point of view of elementary
theory, the process would be simple; and it
was, indeed, the subject of early experiments
by Baird. What we would require is some-
thing of the nature illustrated in Fig. 2. Here
we have a battery of photo-electric cells, each
focused on its own “spot” of the picture to be
reproduced, and each coupled to its own
amplifier and reproducing lamp. The latter
could consist of torch bulbs whose brightness
was controlled by the brightness of the section
of the scene observed by their corresponding
photocells. We would then have the situa-
tion where the original scene was broken
down into its constituent parts (or “dots’”) by
the photocells, and rebuilt at the receiving
end by the torch bulbs.

At first sight, the idea of Fig. 2 seems to be
reasonable enough, but it soon shows its
impracticability when we consider the number
of photocells and reproducing lamps which
would be needed to give us a satisfactory
picture at the receiving end. 1f, for instance,
we wanted to use the device to transmit a
picture which was equivalent in detail, or
resolution, to that of, say, a newspaper
picture five inches square, we would need to
have as many photocells and reproducing
lamps as there are dots in such a picture.
This works out at a grand total of 40,000
(5x40x 5x40) photocells! A mild com-
ment would be that this is somewhat expen-
sive on photocells and reproducing lamps, to
say nothing of the 40,000 amplifiers needed
between the two. However, the most costly
and unwieldly item in the system overall
would be the 40,000 sets of lines needed
between the transmitting and receiving ends.

THE RADIO CONSTRUCTOR
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From the practical point of view, therefore,
and particu,larly when the transmitting and
receiving ends are widely separated, the
scheme is of no use at all.

and receiver by the use- of the rotating

" switches makes the device of Fig. 3 a some-

what cheaper proposition than that of Fig. 2,
the idea is still quite useless for practical
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on scene to be transmitted:

Connecting lines

FIG.2.
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Fig. 2. Television pictures could theoretically be transmitted by a system such as

that shown here

Each photocell is focused onto one particular spot of the scene to

be transmitted, its corresponding reproducing lamp being illuminated to a brightness
level equivalent to that actuating the photocell

It is possible to improve the idea slightly,
this being done by obviating the 40,000 inter-
connecting lines with the aid of the arrange-
ment shown in Fig. 3. In this diagram the
output of each photocell is applied to a fixed
contact on a rotating switch, the switch’s
moving contact connecting to a single line
which travels to the receiving end. A similar
switch at the receiving end of the line then
transfers the signal on the line to the lamp
which corresponds to the photocell selected at
the transmitting end. Provided that both
switches were kept exactly in step (or in
synchronism) and were rotated very quickly,
it would then be theoretically possible to
transmit a picture over the single inter-
connecting line. To reduce the flicker caused
by each reproducing lamp being illuminated
for a very short interval, it would be necessary
for the lamps to have a persistence which was
such that their illumination did not drop
excessively in the periods between their
actuation by the switch. The persistence of
vision in the human eye itself would also help
to overcome the effect of flicker.

Although our change from 40,000 lines to
a single connecting line between transmitter

JANUARY'1958
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purposes. However, the principles involved
are of interest because Fig. 3 illustrates a
basic sequential transmitting technique. In
Fig. 2 all our photocells were connected to
their associated reproducing lamps by their
direct lines. " In- Fig. 3..only a single line
connects the transmitting-and receiving ends,
and the output of each photocell is applied,
in sequence (or sequentially) to that single line.

Practical Transmission : 0

In present-day practical television trans-
mission, only a single line and/or radio link
connects the transmitting end to the receiving
end. In consequence, ideas like Fig. 2 are
out of the question, and we have to use a
scheme which, like Fig. 3, enables the
various parts of the picture to be presented to
the coupling line sequentially. We do not, of
course, use the Fig. 3 arrangement itself, but
that which we do use has one or two points
of similarity with that arrangement.

At the transmitting end of the television
system the scene which is to te reproduced is
focused by means of a lens system onto a
plate in the television camera. An electron
beam is also made to fall on this plate, and
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Of the many practical difficulties involved in the arrangement of Fig. 2,

one of the most obvious is the very large quantity of wires needed between the

transmitting and receiving ends. If it were possible to have two rotating switches

synchronised with each other, as shown here, only a single interconnecting line
would be needed

it is focused such that it strikes the plate at a
single spot having a.very small area. The
plate is coated with a photosensitive material
and is connected to an external circuit in such
a manner that a voltage is obtained which is
proportional to the light intensity at the spot
where the electron beam strikes. By means of
suitable electrodes, or electro-magnets, it is
possible to cause the electron beam to move
(or to be deflected) along the plate—either to
left and right or up and down—with the result
that the path traced out on the plate by its
“spot” can be made to look like that shown
in Fig. 4. In this diagram we have the spot
moving from left to right, thereby tracing out
a number of lines. After tracing out each
line the spot is made to move very quickly
back to the left again, whereupon it com-
mences to trace out a further line. (The
quick movement back to the left is known as
the retrace, or flyback, of the spot or beam).
At the same time that it is moving from left
to right and, quickly, back again, the spot is
also caused to travel slowly downwards as
well. Due to this downward movement the
right-hand end of the first line is a little lower
than its left-hand end. Since the flyback

“after completion of the first line is very short,

the second line starts at a point which is only
slightly lower than the end of the first. The
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important thing to notice is that, since the
second line is a little lower than the first, it
corresponds to a part of the scene which is
also slightly lower down. If we continue our
process, with the electron beam moving from
left to right and back again, as well as slowly
downwards, we will eventually have covered
the whole picture we want to transmit.

At the receiving end we can reproduce our
transmitted picture with the.aid of a cathode
ray tube. In the cathode ray tube an electron
beam is formed which similarly focuses on a
screen in the form of a small spot. The
screen is fluorescent, with the result that it
emits light at the point at which it is struck
by the electron beam. If we deflect the
electron beam in the cathode ray tube in
exactly the same manner as the beam at the
transmitting camera is deflected, we will trace
out exactly the same pattern on its screen as
is traced out in that camera. If, next, we
cause the strength of the electron beam in the
cathode ray tube to be increased or decreased
in proportion to the increase or decrease in
voltage given by the transmitting camera, we
will obtain increases and decreases in bright-
ness on the cathode ray tube screen which
correspond to those originally appearing on
the plate of the camera. In other words, we
will have reproduced on the screen of the

THE RADIO CONSTRUCTOR
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Fig. 4. A simple
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cathode ray tube the picture which was
presented to the camera.

When we left the deflecting process in the
camera, the electron beam was in progress of
moving horizontally (in which case it traced
out lines) and slowly downwards. The beam
cannot, of course, carry on downwards for
ever, so, when we feel that it has travelled far
enough, we cause it to move very quickly
upwards, whereupon it reaches the top of the
picture and commences its slow downward
motion once more.

It would be well at this point to introduce
one or two important terms before proceed-
ing further. Firstly, the process of deflection
results in the beam scanning the picture, this
term being employed whether the beam scans
the plate in the camera or whether it scans the
fluorescent screen in the cathode ray tube.
The movement of the beam from left to
right is known as horizontal or line deflection
(or scanning) and the movement from top to
bottom as vertical or frame deflection (or
scanning). A complete frame has been
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scanned when the beam has started from the
top of the picture, reached the bottom, and
been deflected to the top again. We referred
earlier to “retrace” or “flyback.” The quick
movement of the beam from right to left after
completing a line is known as the line flyback,
and the quick movement from bottom to top
after scanning a frame as the frame flyback.
(The terms ‘“horizontal” and “‘vertical’’ may
be used here instead of ““line’” and “frame,”
as also may “‘retrace” instead of “‘flyback”).

Interlacing

Although the simple scanning idea shown
in Fig. 4 is quite capable of giving good
pictures, it suffers from the fact that ‘the
whole process has to be carried out relatively
quickly if the reproduced pictute is to be free
from flicker. For reasons which will be
explained in a later article, we do not want to
have the spot moving at’ a high speed if we
can find some alternative means of overcoming
the flicker nuisance.

The method normally used to overcome
this difficulty is known as interlacing. Fig. 5
gives an illustration of the path traced out by
the €lectron beam when it gives an interlaced
picture. As will be seen, the electron beam
fifst traces out a series of lines, exactly as
before, 'and flies back to the top when the
frame is completed. However, when it
comimences its second downward travel the
lines it traces out lie in between the first series
of lines. On completion of this second frame
the spot returns to the top again.and com-
mences once more to follow the lines of the
first frame. By using the interlaced method
of transmission we obtain two separate
frames, the lines of one being interlaced in
between those of the other. A minor result
of the interlacing technique is that the first
line of one frame starts at the centre of the
picture and not at the left-hand side.
Similarly, a half-line appears at the bottom
of the picture. The use of interlace gives the
very considerable advantage of enabling the
speed at which the lines of the picture are
scanned to be reduced by approximately half

for the same amount of freedom from flicker.

As we have just inferred, either of the
interlaced scanning periods is known as a

frame. Two frames, when interlaced to-
gether, give us a picture. (American terminol-
ogy is a little different, the two interlacing
halves being known as fields and the interlaced
whole as a frame.)

Frame Frequency

In order to prevent undesirable hum
characteristics affecting the picture at the
receiving end, it is common practice to make
the frame repetition frequency equal to the
mains frequency of the country in which the
television system is to be used. When this is
done the effect of hum becomes negligible
since any distortion to picture shape, or
movement of its position (the most difficult-
to-clear results of hum) remain fixed in
relation to the picture itself. When the frame
frequency differs from the mains frequency
the effects of hum trouble cause picture shape
or position to be continually changing—an
effect which is very noticeable. Hum
difficulties of this nature are, incidentally, far
less acute in modern televisors having
efficient filter circuits than they were in more
vintage receivers, but even so, it is still worth
while taking advantage of a 1 : 1 relationship
between mains frequency and frame repetition
frequency. In Great Britain most households
are supplied with electricity from the national
Grid, and B.B.C. sginals have a frame
repetition frequency which is ‘‘locked” to the
national Grid mains supply frequency. Thus,
a very large percentage of British viewers are
able to obtain a picture which is “locked” to
the frequency of the a.c. mains fed into their
homes.

In Britain, B.B.C. signals have a picture
repetition rate of 25 per second, with a frame
repetition rate of 50 per second. On .the
Continent and in Australia, where 50 c¢/s
mains supplies are also used, the same
applies. In America the common mains
frequency is 60 ¢/s, which results in American
television transmissionsemploying a standa