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Research on Springs * 

THERE are few people at the present time who are 
not interested in springs of some kind. That large 

section of the general public which uses the automobile, 
either for business or pleasure, generally finds at some 
time or other that the breakage of a circular spring 
round a valve stem or of a flat spring on the suspen
sion system may be responsible for an amount of in
convenience out of all proportion to the seriousness of 
the accident. 

Even government departments are liable to such 
troubles, and both during the War and for some years 
after, the Chief Inspector of Mechanical Transport of 
the War Office directed attention to the unsatis
factory position in relation to the design and perform
ance of laminated springs for mechanically propelled 
vehicles. Failures of valve springs in aircraft engines 
were reported by the Air Ministry, and both the Ad
miralty and the War Office were experiencing diffi
culties with spiral springs. In the motor-car trade 
there was much trouble associated with the use of 
valve springs on high-speed car engines and generally 
where the working conditions were severe. 

Due to the representations made to the Depart
ment of Scientific and Industrial Research, a Springs 
Research Committee was appointed in 1922, with the 
main object of carrying out such inquiries and re
searches as would result in the improvement of the 
materials and design of laminated and spiral springs. 
Since that time much work has been done by the 
different sections of the Committee, and the results of 
their investigations have been published from time to 
time. In the Report just issued, a general survey is 
made of the whole of the Committee's work and the 
definite conclusions to be drawn from it are sum
marised. 

It will be found that the field covered by the Com-
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mittee is a very wide one. Naturally the researches 
into the properties of spring material bulk largely in 
the Report, but much work has also been done in per
fecting methods of testing complete springs and of 
finding the oscillating and loading conditions to which 
springs are subjec_t under road service. 

The most striking conclusion reached is that, with 
springs as ordinarily manufactured and used, the high 
stress-resisting properties of which the spring material 
is capable are not realised. Spring material of many 
types has been tested under a wide variety of condi
tions, and has shown itself to be capable of resisting 
wide ranges of repeated stress for long periods. 
When, however, this material is converted into springs, 
breakage occurs at stress ranges of from about one
quarter to one-half of what should have been re
sisted. 

The explanation given for this surprising discrep
ancy is that a surface weakness is developed during 
the heat treatment and other manufacturing pro
cesses. Experiment has shown that this deleterious 
surface layer is very thin, and that the full r esistance 
value of the material can be regained by machining 
about one-sixteenth of an inch from the surface of the 
spring. With spring steel wire the same conclusions 
hold ; in all grades of wire tested the ' surface effect ' 
was evident even when the wire had been manu
factured under special conditions. It is, therefore, 
not surprising that the Committee recommends that 
manufacturing methods should be developed for the 
production of spring steel in plates or wire which shall 
utilise the full intrinsic fatigue strength of the material. 

The Report should be of value both to the user and 
manufacturer of springs. It is an excellent illus
tration of the value of co-operation between science 
and industry, since, largely as a result of a systematic 
and detailed programme of research, both an explana
tion and a remedy have been found for a trouble 
responsible in the past for many serious consequences. 

The Dating of Pueblo Ruins in Arizona 

E XCAVATIONS undertaken on four sites in Ari
zona, Kin Tie) and Kokopnyama, north of the 

Little Colorado River, and Pinedale and Showlow in 
the forested area to the south, have furnished evidence 
which will now make it possible to date the phases of 
Pueblo culture with accuracy over a period of 1200 
years. 

The researches in dendro-chronology, as applied 
to Pueblo arch::eology, which were undertaken by Dr. 
A. E. Douglass at the invitation of the National Geo
graphic Sociei;y while the famous ruins of Pueblo 
Bonito were under excavation by one of its expedi
tions, have established two sequences of ring records 
in the course of three 'Beam Expeditions' to the 
Pueblo area. 

For one of these the coincidence and overlap of the 
annual rings in pine log beams from the still inhabited 
Hopi village of Oraibi were worked out, in accordance 
with the system elaborated by Dr. Douglass, from the 
normal and subnormal growth of rings according to 
rainfall, to show a complete historical sequence back 
to about A.D. 1260. By the same method a pre
historic sequence was established, extending back 
over 580 years on the evidence of beams from the 
Citadel ruins at Mesa Grande and Pueblo Bonito, thus 
going back into the third of the five periods of Pueblo 
culture, of which the fifth and last extends from the 
Spanish conquest in the sixteenth century to the 
present day. 
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The excavations at the four sites mentioned were 
undertaken in the hope of finding a link which would 
connect the prehistoric and historic sequences and sub
stitute an absolute dating for the relative dating of the 
earlier period. It was thought that such a link would 
be provided by the study of a certain transient type of 
Pueblo pottery, for which no date was available, but 
which, it was thought, would furnish a clue to ruins 
immediately antedating the st.ill inhabited Oraibi 
village. A reconnaissance of twenty prehistoric vil
lages was made before the four sites in question were 
selected. 

The accounts of the chronological and arch::eological 
results obtained by Dr. Emil \V. Haury and Mr. 
Lyndon Hargrave at Showlow and Pinedale, and by 
the latter at Kin Tiel and Kokopnyama (Smithsonian 
Miscellaneous Collections, vol. 82, No. 1 I), provide 
some indication of the far-reaching effect of the appli
cation of an absolute and accurate chronology to the 
investigation of Pueblo antiquities. So far as the 
main objective of the expedition is concerned, timbers 
were recovered which linked together the two date 
sequences and carried back the tree ring calendar to 
A.D. 700. A beam, to which the field notation H.H. 
39 has been given, was found at Showlow which 
proved the key beam converting the relative dating 
into an absolute chronology. The outer rings could 
be read at about A.D. 1380, while its central ring dated 
at A.D. 1237. The innermost rings coincided with the 
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last rings of the prehistoric chronology and the outer 
rings were readily identifiable with the thirteenth and 
fourteenth century records of the historic sequence. 
Further excavations yielded more logs which confirmed 
the record of the key beam. 

As the last rings of any given beam give the cutting 
date, when it shows the true outside, it is obvious that 
it also gives an approximate date for the erection of 
the building in which it was used, provided there is no 
evidence of re-use. Thus at Showlow it was possible 
to reconstruct the history of the building. The beams 
showed a period of reconstruction at about A.D. 1380, 
with periods of activity at 1204 and 1272, while re-used 
beams gave dates ranging from 1175 to 1356. 

The manner in which the arch::eological and chrono
logical conclusions confirm and supplement one an
other is well illustrated in the reports of the investiga-

tions. There are, for example, three horizons which are 
dated respectively at A.D. 1204 (Showlow), 1290 (Pine
dale), and 1375 (Showlow}, and the sequence of the 
styles of pottery associated with each is confirmed. 
The chronological evidence indicates the length of 
time by which culture features survive in a marginal 
area while dying out in the centre of origin. Thus 
Chaco traits are shown to exist in the pottery a 
hundred years after the Chaco Canyon culture ceased 
to exist. Further, it confirms the views of those who 
argued on the basis of stratigraphy that lead glaze 
existed in the Pueblo culture before the advent of 
the Spaniards, as against those who maintained that 
it was improbable that it could have been used by the 
Pueblo potters in the prehistoric period. Dendro
chronology shows that it was employed fully two 
hundred years before the arrival of the Conquistadores. 

The Climate of Japan 
IN the Bulletin of the Central lYieteorological Observa-

. tory of Japan, vol. 4, No. 2, Prof. T. Okada gives 
a very thorough discussion of the climate of Japan. 
It is divided into three sections, entitled, "Climato
graphy ", " Climatology ", and " Climatic Tables ". 

The first section opens with an interesting discussion 
on general lines of the main features of the climates of 
the different climatic zones into which the country 
can conveniently be divided, and outlines the main 
factors that are responsible for the primary charac
teristics of these. Each region is then discussed in 
greater detail. In the second section the method of 
arrangement is not geographical, but according to 
each climatic element: for example, air temperature, 
wind direction and speed, rainfall, and so on. The 
last section is entirely occupied with tables showing 
the seasonal variation of different elements; it is 
followed by a general index, and then by thirty-five 
plates setting out graphically the seasonal or geo
graphical variations of the elements discussed earlier 
in the work. The magnitude of the work and the 
wealth of detail that it gives about a region where the 
organisation of climatological work on modern lines 
has naturally been undertaken at a later date than in 
Europe make it indispensable as a work of reference 
for professional meteorologists. 

The climate of Japan, owing to the peculiar situation 
of that country, at no great distance from those parts 
of Asia which present the greatest contrasts between 
summer and winter to be found anywhere in the world, 
is a particularly interesting one; it provides an 
example of what Okada describes as " an extreme 
climate characteristic of a continent" in spite of its 
insular position. The winter is dominated by the 
prevalence of cold air flow from China. This flow does 
not take place across a sufficient width of sea for 
the latter to have very much tempering effect, but 
although the wind is often very strong, there is time 

enough for the air to acquire a considerable amount 
of water vapour, and this tends to condense when the 
air ascends to pass across the land. The result is that 
" gloomy weather with snowfall prevails on the side 
facing the Japan Sea, and rain showers occur almost 
every day in the Ryukyu or Loochoo Islands and 
northern Formosa. Therefore, on this side of Japan 
proper, snow lies deep on the ground and a thick veil 
of clouds overcasts the sky. Fine days are pheno
menal." On the Pacific side, however, fine weather 
generally prevails at this season. In the islands to 
the south of Japan proper the influence of the Asiatic 
winter monsoon is overshadowed by that of the 
warm ocean, and luxuriant tropical vegetation can 
flourish. 

During the summer, when the Asiatic area of high 
pressure disappears, to be replaced by relatively low 
pressure and a complete change of wind circulation, 
an inflow of air takes place, which crosses Japan 
mainly from between south and east ; it is feeble and 
less constant than the winter monsoon, especially 
during the principal rainy season called the Bai-u, 
which comes in late June and early July. These 
winds do not give rise to the contrasts of climate on 
the windward and leeward sides of the islands found 
in winter, nor is there so much variation of temperature 
with latitude ; the result is a generally hot and humid 
climate, appropriate to maritime conditions in those 
latitudes. 

In conclusion, some reference must be made to a 
very noticeable feature of all except the southern sea
dominated parts, and that is the shortness of the 
spring and autumn seasons. In the north, snow may 
still be lying early in May, although June generally 
brings the heats of summer ; autumn does not 
extend much beyond the month of October, for 
the cold winter winds are usually well developed by 
November. E. V. N. 

Weather Forecasting 
IN his Friday evening discourse at the Royal In-

stitution on Feb. 5, Dr. G. C. Simpson discussed 
weather forecasting. In 1859, Admiral FitzRoy, 
who was then the head of the department of the 
Board of Trade which had recently been established 
to st,udy marine meteorology, commenced to collect 
weather reports by telegraph from a number of ports 
in the British Isles, and so a new science was created 
and a new term added to the English language. 
FitzRoy's innovation was not approved by scientific 
men, and on his death in 1865 forecasting ceased. 
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The public had, however, found the forecasts useful, 
and considerable pressure was brought to bear on the 
Meteorological Office to recommence the forecast 
service. A new attitude was possible owing to the 
introduction of the synoptic chart showing the dis
tribution of pressure by isobars, the lines with which 
we are now so familiar on the published weather maps. 
It had been found that isobars could be classified in 
a number of types of which the most familiar are the 
cyclone and the anticyclone. This remained the 
basis of forecasting until the War, and it is still largely 
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