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only its high harmonics will invade the photo
graphic region of the spectrum. Consequently, we 
should expect the methane bands mv 4 in the planets 
to be weak ones. This is indeed the case. The 
harmonic nature of the sequence is strikingly brought 
out in Fig. 3. 

Identification of the Planetary Methane Bands of the Type nv, 
n 9 10 11 12 13 14 15 

Band position (mp) 874* 788* 720* 662* 614 on blue edge 534 
of 6v,+v, 

An idea of the complexity of the fine structures 
of the methane absorption bands may be gained 
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FIG. 2. 

from the following examination of the harmonics of 
'Ia. 

The v3 mode of vibration of the methane molecule 
possesses three degrees of freedom. An analysis by 
Dennison and Ingram• based upon this fact in con
junction with the tetrahedral symmetry of the 
molecular force field has shown that the vibrational 
energy levels nv 3 are multiple with a multiplet 
separation which is very small in comparison with 
the fundamental frequency ; in fact, of the same 
order of magnitude as the rotational structure. Thus, 
when n is the order of the harmonic, approximately 
t(n + l) (n + 2) bands superpose w form a single 
composite absorption band nv3 • Consequently, such 
a band as the 7v3 one in the planets is actually a 
superposition of some eighteen bands. It is not sur-

prising, therefore, when such a band proves difficult 
of resolution. 

A predominantly hydrncarbon nature seems not at 
all unlikely for the giant planets. Aside from the 
above very probable identification of methane, this 
conclusion is also indicated by the fact that the mean 
densities of the giants are in a class with the densities 
of most organic liquids. Furthermore, it is not sur
prising that methane should stand out so prominently, 
inasmuch as its vapour pressure at the extremely 
low temperatures which prevail in the atmospheres of 
the outer planets is far in excess of the vapour 
pressures of any of the other hydrocarbons apt to 
exist there. 
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FIG. 3. 

It is a curious and noteworthy fact that the two 
constituents, of the existence of which in the 
planetary atmospheres we are now fairly certain, 
namely, methane and ammonia, are saturated with 
hydrogen. This fact, taken in conjunction with the 
very stable natures of these two compounds, may 
signify that collision reactions in the atmospheres 
of the giant planets have continued over vast periods 
of time in a progression of the atmospheric constitu
ents towards maximum stability relative to the 
physical conditions which prevail in the planetary 
atmospheres. 

1 Lowen Obs. Bull., No. 42. 
'Mon. Not. Roy. Ast. Soc., 93, No. 9; 1933. 
3 Mon. Not. Roy. Ast. Soc., 93, No. 9, Plate 15, Fig. 3; 1933. 
• Phys. Rev., 36, 1451 ; 1930. 

Scientific Studies of Noise* 

T HE subject of noise control is being actively 
studied scientifically at the U.S. Bureau of 

Standards, the Heinrich Hertz Institute in Berlin, 
and at the National Physical Laboratory in Great 
Britain, while a number of firms have developed 
noise-measuring apparatus, means for reducing noise
levels, and materials and methods for isolating 
vibration. Literature tells us that the noise pr0blem 
is by no means new, but in addition to the old sources 
of noise, civilisation bring;; in new sources ; there 
is evidence of a growing noise-consciousness in the 

• Summary of an address delivered by Dr. G. W. C. Kaye, super· 
inteudent of the Physics Department, National Physical Laboratory, 
before the Science and Noise Section of the Conference of the Anti· 
Noise League held at Oxford ou July 14. 

public, possibly due to increased nerve strain and 
reduced tolerance, and increased sense of the social 
value of noise reduction. 

The problem is being considered by a Committee 
of the British Standards Institution, with the view of 
arriving at an acceptable definition of noise and 
methods of measurement. 

From the general point of view, any type of noise 
may annoy someone, the nuisance value depending 
on the marginal or 'last straw' effect, the latter being 
largely personal. Although considerable noise can be 
tolerated, particularly when self-generated, Bartlett 
is of the opinion that the cumulative effect of some 
slight adjustments by a worker may in time /roduce 
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fatigue of industrial significance. The Industrial 
Health Research Board recently obtained evidence of 
the effect of a noisy environment on industrial output. 
Thus, weavers gave a significantly higher output 
when provided with ear defenders ; and a similar 
result was obtained with typists using noiseless type
writers. In addition, there are many examples of 
noise, depending on time and place, which offend the 
great mass of people. Scientific investigation can 
here form the basis of legal control, if desired by an 
enlightened public. 

The scientific measurement of the minute acoustic 
power which appears as a loud noise is greatly 
assisted by microphone and amplifier technique. The 
loudness scale is taken as a logarithmic scale, with 
the decibel as the unit, with a zero-level of the order 
of 0·3 milli-dyne per sq. em., which will probably be 
internationally fixed in the near future. For a specified 
noise to be measured, it is compared with an adjust
able standard tone, a pure 1,000 cycle-per-secondnote. 
In Germany, the unit ofloudness of the standard tone 
is called the phon ; it is suggested that this unit be 
generally adopted, restricting the decibel unit to 
purely intensity measurements or levels. 

The two main methods of comparing a specified 
noise with the controllable standard noise are ( l) the 
objective measurement, with microphone, amplifier, 
and indicator, and (2) the subjective measurement of 
loudness by audiometers, using matching or masking 
of the noise with the standard tone, employing the 
ear as the indicator. 

The objective methods require calibration against 
absolute standards, such as the Rayleigh disc. Cor
recting networks are required for the non-uniform 
response of the system with frequency, and weighting 
networks are required for the simulation of the 
differential frequency sensitivity of the ear. The 
objective method is well suited for the rapid estima
tion of noises of similar type. Objective meters also 
permit a ready demonstration of the component 
frequencies in a sound, thus permitting the source of 
specified frequencies to be traced and controlled. 

Subjective methods, by masking or matching, are 
likely to be standardised between the leading coun
tries, the balancing to be done with both ears, with 

the observer facing the source of sound. Such methods 
require trained observers for uniform results. It hat> 
been noticed that the adjustment with audiometers 
should be from the loud side, rather than the reverse, 
or both. Audiometers are not well adapted for short
period or fluctuating noises. A simple type of audio
meter is a tuning fork, struck in a specified manner, 
and having a known rate of decay. 

Surveys have recently been made by the National 
Physical Laboratory. Ordinary conversation registers 
about 50 decibels, a tube train about 80, while the 
loudest sounds, such as from riveting, pneumatic 
road-drills, steamship sirens, printing presses and 
aeroplane engines, are represented by figures up to 
llO decibels. Traffic noises arise from the increase in 
the number of vehicles and narrow streets, though 
there is some evidence that the average vehicle is 
quieter than a few years ago. The modern bus and 
trolley-bus are great improvements over the older 
bus and tram. The introduction of pneumatic tyres 
on heavy vehicles is a commendable step. Noise, 
then, no longer comes from the road surface, but 
mainly from the transmission and exhaust, which 
are controllable. Noisy hooters and the modern 
sports car are major factors in the generation of 
traffic noise, many flouting the law (Traffic Act, 1930) 
on the score of ineffective engine silencing. Motor 
cycles are major offenders; developments have 
shown that real silencers can be fitted as a first step 
in reducing the total noise, the design depending on 
acoustic filtration of the generated frequencies. 

National Physical Laboratory trials with motor 
horns support the view that stridency is related to 
the presence of loud high-frequency components 
Hooting is to be regulated. Abroad, many cities havr 
adopted nocturnal freedom from hooting. 

In the control of noise-levels, industry as a whole 
seems to be becoming active, since the welfare of the 
worker is involved. Much has been done in aircraft 
silencing, particularly in the cabins, by the improved 
disposition of the engines and the use of isolating 
wall construction. In the field of quiet housing, new 
equipment has been installed at the National Physical 
Laboratory for the systematic investigation of build
ing materials. 

The Forests of Kenya 

T HE annual report of the Forest Department of 
the Protectorate and Colony of Kenya up to 

December 31, 1932 (Govt. Printer, Nairobi, 1933) 
reflects the present position of most of the forest 
departments of the Protectorates and Colonies under 
the Colonial Office. The report opens with the 
sentence, "The world-wide economic depression 
continued to affect the Colony and to an even more 
serious extent than in the previous year, with the 
result that revenue continued to decrease and further 
economies became essential". It is of course unavoid
able that the heads of the forest departments should 
concern themselves primarily, even at the expense of 
professional practice, with the revenue receipts from 
the forests under their charge. For it is apparent 
that certain of the governors and their advisers are 
only able to envisage the forests and a forest policy 
from the point of view of the monetary return that 
can be extracted from the forest estate. 

As is well known, in countries in Europe where a 
forest policy and forest administration have for long 

been working hand in hand, those responsible for 
the professional management of the forests assume 
that revenue shall exceed expenditure, and that the 
department shall be one of the revenue resources of 
the State. In the case of ill-developed areas of forest 
with considerable potential possibilities, the effort to 
obtain revenue at the expense of real efficiency is, 
in the long run, inevitably disastrous. 

Kenya is not the only Colony which is now suffering 
from a similar policy. In the immediate post-War 
years (if we omit the pre-War period and possibility 
of development in some Colonies) a broad forest policy 
coupled with a bold expenditure devoted to enumera
tions of the growing stock of unexplored forest areas 
and opening out the most accessible ones, would have 
assuredly placed the various forest departments on 
a sounder basis, and have enabled them to withstand 
better the depression of the last few years. The 
vacillating policy adopted left the departments in 
the most cases undermanned and weak, with the 
result that they have suffered probably to a greater 
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