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A SLIDING RATE ELECTRICAL METER 

I N a paper published in the Journal of the Institution 
of Electrical Engineers of January, Dr. Unz of 

the Iraq Petroleum Co., Ltd., has suggested a new 
type of electrical meter, to replace the existing 
maximum-demand indicators. The object of the 
maximum-demand indicators is to enable the supply 
station to charge its consumers not only in ac
cordance with the number of electric units consumed, 
but also in proportion with the demand on the 
station at the time during which they were con
sumed. In the early days of the use of this system, 
the meter bill consisted of two components, the first 
being at a constant rate for all demands not greater 
than a certain minimum rate, and the second com
ponent being charged at a higher rate when the 
demand exceeded this rate. The object was to 
influence consumers to be economical with their 
lighting when they were consuming at the higher 
rate. Economy at these times is most important to 
the supply company, which is otherwise forced to 
buy large quantities of expensive reserve plant, 
used only for a short time every day when the 
demand is excessive. 

Improvements to the demand-charging system 
have been effected by means of peak-load meters, 
load-levelling relays and time-switches, as well as by 
various refinements of the tariffs, but these are of 
limited application. A meter is required which would 
automatically fix the price level of each consumed 
unit as a function of the power at which it is applied, 
and integrate such prices to a total amount. The 
consumer would know that the price of a unit con
sumed at half load would be much lower than that 
consumed at double full load. He could therefore 

endeavour to reduce his electricity bill by improving 
the load factor to the utmost, but need never be 
afraid of being penalized for exceeding his usual 
demands. The supply undertaking, on the other 
hand, would have the full benefit of a rational and 
simple charging system, without the necessity of 
providing duplicate measuring instruments and 
wiring. 

An integrating watt-hour meter having a curve for 
the speed characteristic instead of a straight line 
would serve the purpose. The meter readings would 
then not be in kilowatt-hours but in what might be 
termed 'key-units'. These readings would be pro
portional to the amounts of money due, as in load· 
rate prepayment meters or in double-tariff meters 
with a single counter train. 

The speeding-up effect described above can be 
obtained in a meter either by making the driving 
torque proportional to a power of the load higher 
than the first, or by reducing the retarding torque 
of the brake. Dr. Unz states that the latter method 
is constructionally easier, and in addition it has the 
advantage that the existing driving elements with 
all their compensating devices can be left untouched. 
The constructional details of the proposed braking 
element are shown, its equivalent electric circuit is 
considered, and its performance discussed. The 
reconstruction of the meter characteristic is outlined, 
and the errors and compensation methods briefly 
discussed. 

The device. offers new facilities in the application 
of demand charges. It works on the same principle 
as a standard watt-hour meter, and deviates from 
the latter only in regard to its speed 'characteristic'. 

THE MUSICAL PITCH OF ORCHESTRAS 

IN the English edition of the second quarterly 
bulletin of the "Centro Volpi di Elettrologia" 

published in Venice last year, there is an interesting 
article by G. B. Madella surveying investigations 
which have been recently made on the frequency 
of the reference note of an orchestra. The history 
of this problem was discussed in an article in NATURE 
of November 5, 1938 (p. 820), by Dr. G. W. C. Kaye, 
who also described the proceedings of the inter
national congress which made recommendations in 
1939 (see NATURE, May 27, 1939, p. 905). 

Madella describes a series of measurements made 
during a period of a month in the Electro-acoustic 
Department of the Istituto Elettrotecnico Ga1ileo 
Ferraris in Turin at the request of the Italian Com
mittee on Acoustics. Some of the results obtained 
are given below. A standard frequency of 400 was 
obtained from that of the institution standard, 
which operates at 1,000. This gives an accuracy 
quite sufficient for the purpose. The two tensions 
thus obtained having the unknown frequency and 
the frequency of 400 are then applied to a copper 
oxide modulator. The frequency beat obtained in 
this way is applied to the plates of an oscillograph 

and then registered by means of a photographic 
recording machine. The accuracy obtainable varies 
according to the time-length of the note studied ; as 
a rule, it is about a tenth of a cycle. Attempts to 
apply stroboscopic methods were unsuccessful as 
these methods tire the eye of the observer and are 
therefore not suitable for systematic measurements. 

The tuning frequency, on the average, was found 
to be above 435 ; during the transmissions of operas 
and symphonic concerts, values of the order of 441 
were observed. 

During the transmission of piano performances or 
of performances comprising pianos and vocal or string 
instrument groups, lower frequencies were nearly 
always observed, often in the neighbourhood of 435, 
with differences of less than 0·5 cycle. At a violin 
and piano concert the frequency most often heard 
was 437·1, but at a symphonic concert the frequency 
most frequently noted · was 442, the maximum being 
444·8 and the minimum 439·7. 

The results are partly explained by remembering 
that when a piano is accurately tuned, the tuning is 
maintained without variations of practical import
ance. Wind instruments, even if well tuned at the 
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