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Electrical Industry and Research. 

SEVERAL notable developments have taken place 
in the research laboratories of the Metropolitan 

Vickers Electrical Co., Ltd., during the past year. The 
investigations on the ' creep ' or deformation of metals 
under stress at high temperatures have led to definite 
results which are of importance in mechanical engineer
ing. It has been proved that even at the lower 
stresses and temperatures of turbine practice steels 
cannot be regarded as permanently elastic materials. 
They are subject to gradual stretch or other permanent 
distortion. A quick method of testing steels has been 
developed in the laboratories, and they can now be 
placed in order of merit after a duration test of only a 
few days. ' Creep ' tests as ordinarily applied may 
last for months. A particular sample was subjected 
to test for twelve months and was found to creep at 
the rate of one part in a hundred million per hour. 
For the next two months, however, after the year was 
completed, it only increased at a tenth of this rate. 
The limit of sensitivity of the apparatus has now been 
reached, but it is not yet possible to say definitely that 
creep has ceased. If we consider a turbine cylinder 
100 inches in diameter and subject to a rate of increase 
of one part in a hundred million per hour over a 
period of ten years, its diameter would have increased 
by nearly one-tenth of an inch, and this increase would 
seriously limit the life of the turbine. Other useful 
mechanical researches are being made in the laboratory 
as to the effect of surface hardening on the fatigue 
resistance of gear-wheel teeth. The results obtained 
are of great use in designing the best driving gears for 
electric trams and locomotives. 

Noise problems are being specially studied in the 
acoustics laboratory of the Metropolitan Vickers 
Electrical Co., Ltd. The results of this work have 
been applied in the design of several new sizes of 
silent type, direct current motors. These motors have 
proved specially useful for ship ventilation. Good 
progress has also been made in building alternating 
current motors that will run quiet.ly. 

In the high voltage laboratory a comprehensive 
research has been made on various kinds of dielectric 
material when subjected to different kinds of stresses, 
namely, ordinary alternating voltages up to a million 
volts at low frequencies, impulsive voltages, high fre
quency voltages, and steady unidirectional voltages. 
By means of a new cathode ray oscillograph, im
pulse rushes having definite characteristics can now be 
applied to the materials. The results obtained in this 
way will be of use in protecting transmission lines and 
connected apparatus against abnormal voltage rusheR. 
These are produced by the steep-fronted surges which 
sometimes arise in the lines and are due either to 
switching operations or to lightning discharges in the 
neighbourhood of the line. These rushes of elec
tricity are specially serious when they cause resonance 
effects in the circuit owing to capacitance and induct
ance. An ordinary oscillogr>tph would be useless for 
studying these phenomena, which last only a few 
millionths of a second. The new cathode ray appar
atus developed in the laboratory during two years' 
research is now in everyday use in conjunction with 
the million-volt lightning generator. The rapidity of 
the response of the oscillograph depends on the great 
speed of the electron beam, the complete response 
only taking the two hundred millionth part of a 
second. A reasonable deflection can be obtained 
with only a few hundred volts. 

Equally interesting developments in the work of 
the General Electric Company are recorded in the 
February issue of the G.E.C. Journal. Progress in 
research and technical development is largely inde-
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pendent of trade cycles. In a progressive country, 
the fact that business conditions may be difficult 
acts more as a stimulant than as a deterrent to 
scientific advancement. Although there has been 
no epoch-making discovery during the last year, yet 
the total progress made by the G.E.C. compares very 
favourably even with years containing spectacular 
achievements. 

Advances have been made in electric discharge 
tubes for lighting purposes. Neon tubes need no 
replenishing, as this gas does not disappear appreciably 
even after running for thousands of hours. When pure 
it gives an orange red colour, but the introduction of a 
small quantity of mercury makes it a brilliant blue_ 
By tinting the glasses and using various mixtures, 
several new colours have now been introduced. A 
few months ago the ' ripple ' type of discharge was 
discovered. The luminous glow in ripple lamps only 
fills a fraction of the diameter and forms a luminous 
cord which, instead of remaining stationary along 
the axis of the lamp, wavers about with a strange 
but attractive sinuous motion. The discharge tubes 
require high voltages but take very little current. A 
low voltage tube has been invented which operates on 
low voltages but takes a large current. 

Improvements have been made in the manufacture 
of the loading coils used for long telephone cables. 
The cores of these coils are made of a new alloy called 
' gecalloy '. The manufacture of this alloy involves 
new methods of making a nickel iron alloy powder. 
Special precautions are necessary to insulate the 
particles so as to prevent eddy currents. By insulat
ing and compressing the iron dust, cores with a per
meability lying between 20 and 35 have been obtained. 
One great advantage of these new coils is their small 
size, as hundreds of coils may need to be installed in 
a small manhole. 

A productive research has been made by the G.E.C_ 
Research Laboratories on photo-cells, as there is a 
considerable demand for them by the sound film 
industries. A valuable device has been perfected, 
and is now produced in bulk, for the protection of 
railway substations from voltage rises. It depends 
for its action on the operation of a neon valve of high 
current capacity which becomes a conductor at 160 
volts. It is capable of carrying 3000 amperes for 
three minutes without undue heating. 

It is interesting to read that two Diesel-electric 
locomotives were shipped for the Indian State Rail
ways during the past year, and that much develop
ment work has been done in connexion with omnibuses 
operated from overhead trolley wires. The most 
important work was done in connexion with the 
Manchester-Altrincham line electrification. This is 
the first suburban electric railway in Great Britain 
to be operated at 1500 volts on the direct current 
system. The trial runs have been entirely satisfactory. 
The electric heating of the coaches from a l 500-volt 
supply proved to be a difficult problem, as the opera
tion had to be ' mistake proof'. 

The requirements of the artificial silk industry have 
led to the production of a motor for driving spinning 
bowls at 10,000 revolutions per minute. This gives a 
peripheral speed of 3! miles per minute. Enormous 
lamps, some of them taking 10,000 watts, have been 
sold to British and Continental cinema studios. Very 
satisfactory progress has been made in the manu
facture of oil filled underground cables. Three-core 
cables, oil filled, can now be made for 66 kilovolt 
worki•lg. 

In the article on the mass production of incan
descent electric lamps at the G.E.C. factory at North 
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Wembley, a spirited defence is made of mass produc
tion. The chief complaint about this method is that 
the products lack individuality, and hence the inference 
is sometimes erroneously drawn that they are ' in
ferior '. From the economic and from nearly every 
other point of view, mass production is the best. 
Unfortunately, there seems little prospect of voltage 
standardisation-even in Great Britain seven voltages 

lying between 200 and 260 are in use-and there seems 
no hope of world agreement. Although great efforts 
have been made to standardise the diffusing ' pearl ' 
finish for the bulbs, many users cling obstinately to 
the time-honoured glare of the unshaded bulb. The 
factory produces no less than 84 different types of 
product. This large number is made necessary by 
the lack of standardisation in the country. 

Biological Oxidation. 

ON Mar. 6, Prof. H. Wieland gave the second 
Pedler Lecture before the Chemical Society, his 

subject being " Recent Researches on Biological 
Oxidation ". Attempts have been made, he said, 
to formulate the vital process of combustion according 
to a single scheme. A ' respiratory ferment ' cata
lysing the process is considered by W arburg to be 
related to hremin, and Liebig put forward the hypo
thesis that iron accelerates vital oxidations. If we 
adopt this view, we are faced with the difficulty of 
understanding why the activated oxygen does not 
indiscriminately oxidise every substance which the 
cell presents to it. Yet if the process of biological 
hydrolysis is not carried out by any single ferment 
system, each kind of substrate being split by its own 
specific enzyme, it is unlikely that a single catalyst 
will suffice for the much more complicated process 
of the oxidative destruction of organic molecules. 

No fundamental difference is encountered in the 
nature of enzymes throughout the vast range of 
living organisms, ascending from unicellular fungi to 
man ; yet we lack the means with which to accom
plish the complete degradation, by deetd material, 
of a substrate familiar to the cell. Hence it would 
appear that the available enzymatic activity of 
respiration is closely connected with that regulating 
principle which, for want of more exact knowledge, 
we can bv.t describe by a circumlocution called life. 
Since the higher we go up the phylogenetic scale the 
more delicate and complex becomes the nature of 
biological oxidation, a preliminary study should be 
concerned with the aerobic fungi. 

Prof. Wieland discussed the mechanism of the 
acetic acid fermentation, characterising the trans
formation as a dehydrogenation process, since quinone 
or methylene blue may replace the oxygen. The 
aerobic process is inhibited by quinone as well as by 
hydrocyanic acid, the difference being that only the 
former participates in the enzymic reaction. The 
intermediate formation of hydrogen peroxide as a 
primary product of biological oxidation is not easy 
of demonstration, on account of the presence of 
catalase$ which cannot, as a rule, be separated from 
the dehydrases and are also sensitive to hydrocyanic 

acid. The study of milk, however, affords such an 
opportunity. Prof. Wieland said that the observa
tion of reducing action in the cell does not necessitate 
postulation of the existence of special reducing 
ferments, for reduction products would be formed by 
the intervention of various hydrogen acceptors in 
the process of dehydrogenation. The enzyme re
actions of milk have also contributed to an under
standing of catalase action, which appears to be 
biologically related to the utilisation of oxygen by the 
cell. The two dehydrogenating ferments of milk are 
clearly of general biological importance, since they 
have been found also in the liver and other organs. 

A third enzyme system, found in muscle, is con
cerned chiefly with the dehydrogenation of succinic to 
fumaric acid, and both oxygen and methylene blue 
act as acceptors of the hydrogen. This reaction can be 
followed further biologically to the pyruvic acid stage, 
and probably even beyond this. Pyruvic acid, as a 
product of the dehydrogenation of lactic acid, is on 
the main line of biological degradation. If we accept 
enzymic reactions involving hydrogen peroxide, with 
hydrolysis and condensation, as conditions governing 
cellular metabolism, we facilitate an understanding of 
the energy changes which constitute the life of the cell. 

Discussing the correlative oxidation and reduction 
of aldehydes, Prof. 'Vieland referred to the aide
hydrase, which was first described as a reducing 
enzyme in milk, was later also recognised as an 
oxidase, and is moreover able to dismute aldehydes 
into acid and alcohol. Although the theory that a 
heavy metal-more particularly iron--takes part in 
biological oxidations has acquired a certain measure 
of probability, the recognition of iron as a constituent 
of oxidising enzymes in no way implies that it func
tions as an oxygen activator. Ferrous iron rather 
associates itself with the substrate of the oxidation, 
forming a complex in which the hydrogen atoms to 
be removed in the dehydrogenation process become 
labile. A clear understanding of the complex course 
of biological oxidation has, however, not yet been 
obtained. 'Ve must advance step by step by the 
study of such chemically intelligible partial reactions 
as can be followed accurately. 

Plantation Rubber Research. 

THE Annual Report of the Rubber Research Institute 
of Malaya for 1929 covers the third completed 

year of active operation, as although the Institute 
came into existence on Sept. l, 1925, its activities can 
only be said to date from the appointment of a 
director in September 1926. The revenue of the 
Institute is nominally provided by the Governments 
of the Straits Settlements, Federated Malay States, 
J ohore, Kedah, Kelantan, and Trengganau from a 
cess on exported rubber, but with the exception of 
the last, the cess has not been levied, equivalent 
payments out of revenue having been made. Since 
July 27, 1929, Major B. J. Eaton has acted as director, 
an appointment which has recently been confirmed : 
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and changes in personnel and shortage of staff hindered 
the work of the Institute in several directions during 
the year, notably in the advisory work on behalf of 
estates. A considerable proportion of this advisory 
work on problems such as manuring, budding, and 
seed selection, replanting and rejuvenation of rubber 
areas, is essentially applied research, and useful and 
valuable results are anticipated. Such practical work 
may indeed require to precede the slower process of 
scientific development, and the film propaganda among 
small-holders, for which a motor van and apparatus 
have been approved, should materially help in the 
development of better conditions on small-holdings. 

An important division of the Institute is concerned 
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