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U.S. Bureau of Standards 

T HE annual report of the U.S. Bureau of 
Standards for the year ended June 30, 1933, 

is very satisfactory, notwithstanding the industrial 
depression. New determinations of the values of the 
electrical units have been made by absolute measure
ments. In the case of the ohm, the inaccuracy was 
only of the order of about one in a million. The 
Bureau has fixed the visibility factors for commercial 
types of electric lamps by means of coloured filters. 
These values have been adopted intemationally. 
A piezo-electric standard has been constructed which 
maintains a wave frequency constant within one part 
in ten million for several hours without adjustment. 
The accuracy of the 5,000 kilocycle radio trans
missions which are disseminated periodically has been 
increased to o.ne in ten million. 

At the request of the Bureau of Fisheries, an 
investigation was made into the methods of gauging 
the mesh size of gill nets. The problem has a direct 
bearing on the conservation of fish particularly in 
the Great Lakes, where fishing is controlled by the 
bordering States and by the Dominion of Canada. 
A flexible standardised steel gauge has been found 
to give the accuracy required. 

Another research was in connexion with doubtfully 
authentic documPnts and other objects. This work 
covers a very varied field. Seventy-seven identification 
tests were made, and on fifty-eight of these definite 
reports were given which enabled the Govemment 
to proceed with or discontinue the investigation. On 
the others, definite decisions by the Bureau were 
impossible owing to insufficient material or the 
difficulty in discovering satisfactory characteristics. 

Research on commercial X-ray machines has 

revealed that the effective voltage applied to an 
X-ray tube and the effective current through it are 
far better indicators of the quality and quantity of 
the X-rays emitted than the peak voltage and 
average current commonly specified. This has led 
to developments which will promote greater safety 
to hospital workers and probably lead in tum to 
lower insurance rates. 

Tke temperature coefficients of the rigidity modulus 
and of Young's modulus for thirty-four samples of 
various metals and alloys have been determined. A 
knowledge of these coefficients is of great value in 
aeronautics. During the year, there was great popular 
interest in the reduction of noise. More than fifty 
different samples of sound-absorbing materials were 
tested for the public, and numerous samples of 
materials for use in Government buildings. The 
usefulness of the spark test for carbon and alloy 
steels was studied by testing 280 materials. The 
results proved that for sorting mixtures of steels 
of known composition, this test is by far the 
best. 

The old methods of testing textile cloths by 
'handle' and 'feel' will soon be obsolete. Two new 
instruments have been developed for this purpose. 
A more accurate method of testing for the presence 
of acid in leather, which often causes rapid deteriora
tion, has been devised. Commercial standards have 
been agreed to after consultation with the many 
industries concemed. 

Three encyclop:edic volumes of specifications have 
been published and two more are in active prepara
tion. This report will prove of value to everyone 
interested in the progress of industry. 

Autoxidation of Mineral Oils and Lubricating Value 

AT a meeting of the Institution of Petroleum 
rl.. Technologists on January 9, Mr. R. 0. King 
demonstrated the present point of view regarding 
blending of mineral oils. As a rule, mineral oils are 
blended for use under conditions where a complete 
fluid film is to be maintained. Thus separation of the 
lubricated surfaces, friction, and the prevention of 
wear are dependent upon certain physical factors, 
for example, viscosity of the oil, relative motion of 
the surfaces and mechanical design. 

Under conditions, however, where the oil film is 
reduced to molecular dimensions, friction and wear 
are largely dependent upon an intangible property 
known as 'oiliness'. Recent investigations have con
tributed towards definition and promotion of this 
property. Experiments with unloaded, relatively 
thick oil films subjected to high rate of shear have 
shown that this particular property of lubrication 
depends upon the presence in the oil of certain active 
molecules or upon their formation as products of 
oxidation even at low temperatures. 

More recent experiments with loaded oil films, 
under conditions conducive to great oxidation 
activity, have proved that high-temperature lubri
cation is dependent essentially on that activity and 
only indirectly on viscosity. Apparently, under con
ditions where extreme pressure and temperature are 
involved, blending cannot be successfully accom-

plished without regard for oxidation properties 
of the constituents. Autoxidation is initiated 
through chemically active compounds being 
formed from direct attachment of a molecule of 
oxygen to an oil molecule; hence to obtain optimum 
lubricating value at relatively low temperatures, 
one of the constituents should be capable of easy 
oxidation. 

Results of experiments made with both single 
varieties and blended oils at high temperatures show 
that with unblended fluid improvement of lubricating 
value is slight and relatively short lived, while 
viscosity increases with oxidation at higher tem
peratures for a short period only and then decreases. 
With blended oils, however, viscosity increases under 
similar conditions and remains at the higher value 
over relatively long periods of oxidation. The 
difference in behaviour of the two types of oil can 
definitely be ascribed to autoxidation in the blended 
variety. 

The conclusions are that blended mineral oils are 
better lubricants than single varieties having the 
same physical properties and that the successful 
blending of mineral oils for optimum performances 
in oxidising conditions, must depend upon the 
selection of constituents capable of maintaining the 
necessary oxidation activity over a specified tem
perature range. 
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