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For superb colour, use EEV vidicons 
EEV vidicons - with magnetic or electrostatic 
focusing - are available in matched sets for 
colour cameras. These outstanding tubes are 
selected and matched for picture geometry 
and uniformity of sensitivity. They help to 
make better colour pictures by improving 
registration, signal -to -noise ratio and system 
sensitivity without sacrificing other 
performance parameters. 

Have you heard also of the latest vidicons 
that EEV is making for monochrome pictures - 
vidicons with fibre -optic faceplates, with 
enhanced infra -red sensitivity, or for use in 
ultra -low light conditions, or in dangerously 
high radiation environments or in missiles ? 

Whatever your vidicon need - colour or black 
and white - get in touch with us. We're likely 
to be able to meet it. 

ENGLISH ELECTRIC VALVE COMPANY LIMITED 
Chelmsford, Essex, England Phone : 61777 Telex : 99103 Grams : Enelectico Chelmsford 
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Image Orthicons- 
a new brochure from EEV 
This new brochure gives a summary of the EEV range of Image Orthicons, 
applications and brief data. Full information, including characteristic 
curves and operational conditions together with outline diagrams, is 
available on request. But for an introduction to the range, send for a free 
copy of our new brochure. 

English Electric Valve Co Ltd 
Chelmsford Essex England Telephone: 61777 
Telex: 99103 Grams: Enelectico Chelmsford 

Please send me a copy of your Image Orthicon brochure. 

NAME 

COMPANY 

ADDRESS 

POSITION 

TELEPHONE NUMBER EXTENSION 

WW-006 FOR FURTHER DETAILS 
WW37 



a2 Wireless World, February 1970 

We trust we will be forgiven by the makers of the world 

famous 57 varieties for our claim that ANDERS MEANS 

METERS. When it comes to variety, the Anders range of 

meters is the largest and most comprehensive in the 

country - Panel Mounting and Portable ... Moving Coil, 

Moving Iron, Electrostatic, Thermo -Couple, Motamrreters, 

Anders means meters 

Frequency Meters, Wattmeters, Contact Meters ... plus 

Current transformers, Shunts and other ancillary items. 

Many requirements can be supplied off the shelf. Fast 

del very of non -standard instruments, in small or large 

quantities. 

ARDERS ELECTRIMICS LIMITED 

48/56 Bayham Place, Bayham Street, London, N.W.1 
Telephone 01 -387 9092. 

Manufacturers and distributors of Electrical Measuring Instruments 
and Electronic Equipment. Sole U.K. distributors of FRAHM 
Resonant Reed Frequency meters and Tachometers. 

WW -007 FOR FURTHER DETAILS 
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Heathkit for Instrumentation 

1M -25 

The Heathkit range of scientific and 
electronic test instruments including the 
latest advances in solid state instrumen- 
tation has been especially prepared for 
the industrial and scientific laboratory 
instrument user. Whatever your require- 
ments, be they Potentiometric Chart 
Recorders, Monochromators, Universal 
Digital Instruments as well as VVMs and 
general test instruments, substantial 
savings against similar specifications of 
other manufacturers can be made by 
using Heathkit instrumentation. 

THE LATEST SOLID -STATE 'VVM' PLUS AC AND DC CURRENT, Model IM -25 
is typical of the Heathkit ultra -functional instrumentation styling. 

9 AC and 9 DC voltage ranges from 150 millivolts 
to 1500 volts full scale. 
7 resistance ranges. 10 ohms centre scale with 
multipliers X1, X10, X100, X1 K, X10K, X100K, and X1 
Meg measures from 1 ohm to 1000 M ohms. 
11 current ranges from 15¡,íA full scale to 1.5A full 
scale. 
11 M ohm input impedance on DC. 

Kit K/IM -25 £36.16.0 Carr. 11/- 

10 Megohm input impedance on A.C. 

A.C. response to 100 kHz. 

6in. 200p A meter with zero -centre for positive and 
negative voltage measurements without switching. 
Internal battery power of 120/240 volt A.C. 50 Hz. 

Circuit board construction for extra rugged durability. 

Ready to Use A/IM -25 £47.6.0 Carr. 11/- 

RF-IU 

RESTYLED TEST, SERVICE AND WORKSHOP INSTRUMENTS 
The Heathkit range of instrumentation can adequately provide engineers with quality 
instruments at lowest cost, whatever your requirements, be they VVMs, Generators, 
Oscilloscopes, Transistor Testers or Power Supplies. 

FOR THE HOME WORKSHOP 
The householder and hobbyist can, by purchasing easy -to -build Heathkits, 
obtain low cost models for testing household appliances, automobile 
circuitry, electrical /electronic models. ti e 

SEND FOR THE 1970 
FREE HEATHKIT CATALOGUE 
and see for yourself the wide range of instruments, 
Hi -Fi, Amateur and Leisure products 

GP 

DAYSTROM LTD, Gloucester GL2 6EE, England. Q`eca `` ``yam 

Tel: Glos 29451. Telex: 43216 
)5 ' P^ 

OP 
,Qó 
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the variable 
transformer 

range from 
the company 

with 35 years 
experience... 

[laude 
lUDAS 
REguluc 
With every Claude Lyons Regulac comes the 

benefit of 35 years' experience in variable trans- 

formers. Regulacs come in hundreds of models 

from small single units for laboratoryor instrumert 

use to large ganged assemblies for high -power 

3 -phase operation at outputs from 210VA to 

28.8 kVA and above. 

The range includes portable, dual- output and oil - 

immersed models plus many high- frequency and 

special types -and is constantly being extended. 

Registeed ''ade macs of Claude Lyons Limited 

Regulacs provide smooth, continuous adjust- 

ment of voltage output from zero to line voltage 
and above,either hand -operated or motor -driven. 

No cevi .7e s more useful, versatile and reliable for 

the control of AC voltage. 

L For;ull details write to Publicity Department, Hoddesdon 
Claude Lyons Limited 
I- oddesdon, Herts. Hoddesdon 67161 Telex 22724 
76 Cold Hall St., Liverpool L39PX.051-2271761 Telex 62161 

a7i 
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AUDID 
FROM 
GARDNERS 

Exceptionally wide band 
microphone and audio line 
matching transformers 

FREQUENCY RANGE For professional recording and broadcast 
100 K.ohm models ±1 dB 30 c/s to 20 kc /s. 
All other models ±0.5 dB 30 c/s to 20 kc /s. transmission equipment, these Octal -based 
MAXIMUM AUDIO LEVEL +12 dBm (16mw). plug -in transformers have a frequency 
INPUT IMPEDANCE maintained to within ±10% (±20% j) 
at all frequencies within the range 50 c/s to 8 kc /s (to 5 kc /s response extending well beyond the audio 
only for 100 K.ohm models). range. The design achieves dynamic per- 
MAGNETICALLY SCREENED 
-50 dB reduction in hum pick up. formance with minimum distortionatall levels 

Input Z Output Z Sec. /Pri. 
Type No. Ohms Pin Nos.t Ohms Pin Nos. Turns Ratio Applications 

MU.7521 3.75/15" 1 -3, 2 -4 600 (C.T.) 6 -7 -8 6.32:1/12.64:1 Low Z. Mic /Line 
MU.7522 3.75/15" 1 -3, 2 -4 100K. 6 -8 82:1/164 :1 Low Z. Mic /Grid 
MU.7523 75/300" 1 -3, 2 -4 600 (C.T.) 6 -7 -8 1.41 :1/2.82:1 Line /Line 
MU.7524 150/600" 1 -3, 2 -4 600 (C.T.) 6 -7 -8 1 :1/2:1 Mixing:Bal. /Unbal. 
MU.7525 600 (C.T.) 6 -7 -8 300/1.2K 1 -3, 2 -4 1 1 :1.41 (C.T.) Mixing : Hybrid$ 
MU.7526 600 (C.T.) 6 -7 -8 2.5k/10k.* 1 -3, 2 -4 2.04:1/4.08:1 Line /Grid 
MU.7527 150/600" 1 -3, 2 -4 100K. 6 -8 13:1/26:1 Line /Grid 
MU.7528 7.5/30" 1 -3, 2 -4 600 (C.T.) 6 -7 -8 447 :1/8.94 :1 Low Z. Mic. /Line 
MÚ.7529 50/200" 1 -3, 2 -4 600 (C.T.) 6 -7 -8 1.73:1/3.46:1 Mic. or Line /Line 
MU.7530 10K. (C.T.) 6 -7 -8 10K. 1 -4 1 (C.T.) :1 600 Line Bridging 
MU.7532 7.5/30" 1 -3, 2 -4 100K. 6 -8 58:1/116 :1 Low Z. Mic. /Grid 
MU.7534 50/200" 1 -3, 2 -4 100K. 6 -8 22.4:1/44.8:1 Mic. or Line /Grid 

Type MU.7525 may be used in "Hybrid" circuits, as shown, to establish 
2 to 4 wire operation in telephony. Accurate balancing of the windings 
enable guaranteed rejection of better than - 55 dB from 50 c/s to 10 kc /s. 
Up to - 75 dB may be expected for normal rejection levels. 
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72-6887825 Cda.--;:d Hers WRITE FOR LEAFLET GT 22 WITH PRICE LIST 

GARDNERS TRANSFORMERS LIMITED 
Christchurch, Hampshire BH23 3PN. Tel. Christchurch 2284 (STD 0201 

TELEX 41276 GARDNERS XCH 
5 2284) 
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QUAD 50 is a single channel 50 Watt amplifier 
designed for Broadcast, Recording and other 
applications in the Audio industry, completely 
proof against misuse and giving the highest 
quality of reproduction. 

QUAD 
for the 
closest 
to the 
original 

approach 

sound 

INPUTS -0.5 Vrms unbalanced with provision for an optional 
plug -in transformer for bridging 600 ohms lines. 

OUTPUTS- isolated providing 50 watts into almost any 
impedance from 4 to 200 ohms. 
DIMENSIONS- 124 "x61"x41" 

Complete the coupon and post today 

Please send me full details of the QUAD 50 Amplifier 

NAME 

POSITION 

COMPANY 

ADDRESS 

(BLOCK CAPITALS) I 

ACOUSTICAL MANUFACTURING CO. LTD., I 

HUNTINGDON. Telephone: Huntingdon (0480) 2561,2 

WW-e11 FOR FURTHER DETAILS 
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TRIO .. ...eo 're to 

TRIO'S TS -510 is the definitive instrument especially 
engineered for complete "SSB ERA" function. It's 
a high power, high stability product of imaginative 
design that fully lives up to the renowned "TRIO" 
name. Extremely stable VFO, a new development 
that is built around 2 FET's and 13 transistors, guar- 
antees stable QSO's during entire use, an accurate 
double -gear tuning mechanism and a linear tuning 
capacitor produce a 1 kHz direct reading on all bands. 
There's easy tuning in of SSB signals because the 
TS -510's frequency coverage has been compressed 
to 25 kHz for one complete rotation of the dial. 
Sharp cutoff for both reception and transmission is 

achieved by a sharp factor frequency filter built just 

for this 510 series model. 
Combined with the TS -510's superb features are the 
distinctive, top quality PS -510 (Power supply and 
speaker) and VF0 -5D (Variable frequency oscillator). 
With an AC power supply that operates a built -in 
16 cm speaker, the PS -510 has been created as an 

exclusive companion instrument for the TS -510. It 
can be installed at any location with the PS -510 be- 

cause the power supply is regulated on or off at the 
TS -510. 
The VFO -5D can match the TS -510 in performance 
and design. Its reading accuracy is unusually high 
since a double -gear dial covering 25 kHz per revo- 

lution is also used, as in the TS -510. 

the sound approach to qualm 

TRIO ELECTRONICS, INC. 

TO'. B.H. Morris & Co.. (Radio) Ltd. WW 

Send me information on TRIO COMMUNICATION 
RECEIVERS & name of nearest TRIO retailer 

NAME: AGE: 

ADDRESS 

TRIO -KENWOOD ELECTRONICS S.A. 160 Ave .. Brugmann. Bruxelles 6. Belgium 

Sole Agent for the U.K. B. H. MORRIS & CO., (RADIO) LTD. 84/88, Nelson Street, Tower Hamlets. London E 1. Phone 01 -790 4824 
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Some notes on Bridge Measurement by WAYNE KERR 

Number 7 

High Precision Bridges 
The Transformer Ratio Arm Bridge offers considerable 

advantages when it is necessary to compare basic 
standards. For example, the calibration of precision 
capacitors may be performed to a fundamental accuracy 
of better than one part in a million. This is achieved 
by employing specially constructed transformers which 
incorporate carefully considered design features. One of 
these features is the reduction of leakage inductance 
to a minimum; and figure 1 illustrates the importance 
of this parameter: 

Fig. 1 

The effect of inductance 1 u and shunt capacitance C3 is 
to increase the voltage applied to the Unknown and, 
hence, the current through it. Current increase also 
occurs on the standard side of the bridge and if similar 
cables are used to connect both the standard and unknown 
impedances, the shunt capacitances due 
to these cables will be approximately 
equal. The three terminal facility provi- 
ded by the neutral connection of the 
transformer effectively removes the 
electrical shunt effect of these cables 
apart from the voltage increase already 
described. However, transformers can 
be designed with only a few microhenrys 
leakage inductance and the effect of this, 
considered with the capacitance of sev- 
eral feet of connecting cable, can be less 
than one part in 107. 

Figure 2 shows a high precision bridge 
network suitable for the comparison of 
basic standards. The calibration of 
unknown against standard is carried out 
entirely with variable transformer tap- 
pings and this arrangement is unaffected 
by ambient temperature variation and is 
virtually ageless. 

Fig. 2 

T1 12 

10 

Transformer T1 is arranged to produce voltages for 
the standard side of the bridge in the ratios of 1.2, 1.1, 
0.9 and 0.8 to I. By connecting the input winding of 
Transformer TZ to any two adjacent taps maximum 
ratios of 10 % or 20 % can be set, either high or low 
compared to the unknown side of the bridge. T2 is 
provided with eleven taps from 0 - 10 and can therefore 
interpolate each 10% tolerance band in steps of 1 %. 
T3 provides 0.1 % interpolation in a similar manner 
and further transformers can be added to give finer 
subdivisions limited only by the ability of the bridge 
amplifier to discriminate the subdivided steps from 
noise as the network is balanced. 

The cascade arrangement of transformers together 
with moden core materials and careful winding geo- 
metry enables similar impedances to be compared to 
a very high degree of accuracy. 

One example of the application of this technique is 
the determination of permittivity. Identical coaxial 
cells equipped with guard rings and screens connected 
to neutral can be used. One is filled with a standard 
liquid such as cyclohexane and the second filled with 
the liquid to be evaluated. A wide range of hydro- 
carbons can be measured with this apparatus and the 
presence of moisture or other contaminants established. 

12 T3 14 15 

THE WAYNE KERR COMPANY LIMITED 
NEW MALDEN SURREY ENGLAND 
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Telephone : 01 -942 2202 
Cables: Waynkerr Malden 
Telex : 262333 


