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which there was a small admixture of ashes. The 
pits ranged from 0·91440 m. to 1·524 m. in depth and 
from 3·048 m. to 6·096 m. in diameter. The super
structure erected over the pits was supported by four 
upright posts set in the floor a short distance from 
the walls. The upper ends of these main supports 
were forked, tree trunks with suitable crotches having 
been obtained for the purpose, and carried crossbeams. 
These stringers formed a rectangular framework 
against which were placed the upper ends of smaller 
timbers, the butts of which rested on the ground some 
distance back from the edges of the pit. The slanting 
poles formed the main part of the sloping upper walls 
of the house. At the top the rectangular space was 
covered with a flat roof, with an opening near the 
centre which functioned as a smoke-hole and entrance. 
The entire framework was covered with brush, leaves, 
and strips of cedar barlc On top of this a thick layer 
of mud plaster was spread, and over all there was a 
thin coating of earth. Indications were that the tops 
of the roofs were only elevated above the ground suf
ficiently to provide for drainage. A village composed 
of houses of this type would not be striking in appear
ance, since all that an onlooker would see would be a 
series of low, rounded mounds with the ends of ladders 
projecting through rectangular openings in their tops. 

The interior features of such houses were simple. 
Near the centre of each, directly under the opening 
in the roof, was a fire pit. Close to it, on the south-east 
side, was a second depression in the floor, in which 
rested the lower end of the ladder used in gaining 
access to the chamber. An occasional dwelling had a 
storage recess in the wall. Where these were present 
they were on the floor level ; none was placed above 
it. At the east or south-east side of each room there 
was an aperture in the wall, which opened into a short 
tunnel. The latter led to a vertical shaft the outlet 
of which was on the ground-level some distance from 
the edge of the roof mound. This constituted the 
ventilator. The nature of the houses was such that 
a constant supply of fresh, cold air was drawn down 
into them through this ventilator. Between the 
opening in the wall and the fire pit, at the base of the 
ladder, an upright slab of stone was set in the floor. 

called the deflector, and was so placed to pre-

vent the inrushing air from blowing directly on the 
fire. The draft at times was so strong that it was 
necessary to stop completely the opening. A well
worked oval slab of stone was provided for this pur
pose. The cover stones were found in position over 
the opening in a number of the pits when they were 
excavated. 

Houses of the type just described generally stood 
alone, but in two different groups at this site they 
were connected. There were no partitions at the 
sides where they joined, and long, narrow dwellings 
resulted. One of the examples was composed of two 
and the other had three connecting chambers. Each 
room was complete in itself, to the minutest detail, but 
because of the lack of a separating wall, became an 
integral part of the larger structure. It is possible 
that the two groups represent one of the prototypes 
for the communal dwellings which in later times were 
erected above ground. If such were the case, there 
is in this district evidence of an interesting variat,ion 
in the evolution of the house. In the more northern 
parts of the archooological area, the single 
family domiciles had practically emerged from the 
ground before the development of the multiple
roomed structures began. In general it may be said 
that the structures uncovered in 1931 conformed to 
the widespread semi-subterranean type of house built 
in many sections of the south-west. They are par
ticularly comparable to the pit-dwellings which Dr. 
Roberts found during previous investigations in the 
Chaco Canyon, in north-western New Mexico, and at 
the old Long H Ranch, Arizona, about 48-280 km. 
south and west of the Allan town location. All showed 
individual differences and variations, but in their main 
essentials they exhibited a striking similarity. 

The Allantown site is of considerable importance, 
because trenching has shown that it contains four 
distinct and sequent levels of occupation. Complete 
excavation will throw light on the closing days of the 
Basketmakers, show the beginnings of the Pueblo 
culture, and trace its growth through two subsequent 
periods. The houses excavated in 1931 belong to the 
Pueblo I. phase. Investigations will be resumed in 
the present year, when further portions of the site will 
be cleared. 

Fuel Research in Great Britain.* 
THE Report of the Director of Fuel Research for 

the year ending March 31, 1931, has only 
recently been issued. The delay in publication, usual 
with official documents, detracts somewhat from the 
freshness of its contents, for in recent, months, at the 
centenary meeting of the British Association and 
other gatherings, the status of fuel processes has been 
the subject of repeated discussion. 

There is a discussion by the Director of the economic 
status and prospects of the evergreen topic of low
temperature carbonisation of coal. He expresses the 
opinion that the receipt from the coke will have at 
least to cover the cost of the coal carbonised. The 
coke mus1; fetch more per ton than the coal from which 
it is made. The crux of the question is the price 
which the nation is prepared to pay for the reduction 
of smoke nuisance, while at the same time retaining 
the open domestic fire. The damage and expense 
incurred by burning a j,on of raw coal in the domestic 
hearth has been calculated to be lOs., and if this 
sum could be included in the balance-sheet there 
is little doubt that the production of free-burning 

• Department of Scientific and Industrial Research. Report of the 
Fuel Research Board for the year ended 31st March J 931 ; with Report 
of the Director of Fuel Research, Pp. viii+ 104 + 2 plates, (London: 
H.M, Stationery Office, 1931.) 2s. net. 
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cokes would soon become a flourishing industry. 
It must be remembered that gas and ordinary gas
works coke are both smokeless fuels, the uses of 
which are extending, as is the use of electricity for 
many domestic purposes. Indeed, the rapidly grow
ing use of gas coke as a fuel for open grates of 
suitable design is a factor which should not be over
looked. 

The Report states that the benefit to the mining 
industry would be less than frequently claimed, 
because the use of carbonised fuel would merely 
displace house coal, the demand for which would be 
correspondingly reduced. The fall in the value of 
liquid fuels which has occurred in recent times places 
a great obstacle in the way of new carbonisation 
industries, and also of the production of oils by the 
direct hydrogenation of coal. 

Low-temperature tars regarded as fuel oils or 
' cracking stock ' have defects. On the other hand, 
they appear to lend themselves to conversion into 
stable oils and motor spirits by hydrogenation. The 
Report gives the results of encouraging experiments 
in this direction, and it seems that the hydrogenation 
of tar may advance more rapidly than the direct 
hydrogenation of coal. 

The Report reviews the circumstances in which the 
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Gas Light and Coke Company came to select the low
temperature carbonisation system developed at the 
Fuel Research Station for a full scale commercial trial 
at the Richmond Gas "\Vorks. Various causes led to 
the cessation of the experiments before, in the opinion 
of the Department and the Mines Department, a 
conclusive result was obtained. One of the principal 
difficulties encountered was the distortion of the met,al 
retorts employed. This distortion resulted in an 
unduly heavy charge for replacements being added 
to the cost of the working of the plant. In view of 
the very promising results and increased throughput 
recently obtained at the Fuel Research Station with 
a brick retort, it is proposed to emct and work as 
steadily as possible two new retorts of that type at 
the station, so as to obtain further data regarding the 
life and working of such retorts. The disappointing 
results of this attempt to develop an apparently 
promising low-t;emperature process illustrate the need 
for caution in forecasting the commercial prospects 
of new schemes in this field. 

Very interesting results have been obtained with 
horizontal gas retorts. By modifying the method of 
heating the retorts, the daily throughput has been 
increased by 70 per cent. The effect of this on the 
economics of carbonisation may be far-reaching, for 
more than seven million tons of coal are carbonised 
daily in sucoh plant. 

The organisation of the Physical and Chemical 
Survey of the National Coal Resources has now been 
almost completed, and covers practically all the coal 
areas in the country. 

Many other aspects of the national fuel problems 
are touched in this interesting report. 

Treatment of Fodder Crops. 
are the proposals for restoring arable 

\' farming to its former prosperous state. Apart 
from the recent Government promise of establishing 
a quota for wheat, we have had such interesting 
suggestions as Prof. Orwin's mechanised farming, 
which is already being tried in various parts of the 
country_, and the erection of canning factories in 
which fruit and vegetables take the place of wheat, and 
of which two are already being built in Norfolk alone. 
Yet a third proposal which seems worthy of trial is the 
so-called ' Mason System for Harvesting and Drying 
Green Fodder Crops'. The process invented by 
Mr. Arthur J. Mason is the result of twenty years' 
experimental work, and has been in commercial opera
tion in the United States since 1926. It aims at 
producing home-grown feeding stuffs by artificially 
drying green fodder crops cut before the flowering 
stage and converting them directly into high-grade 
feeding-stuffs of comparable value with such imported 
products as cake, cereals, wheat offals, etc., at a dis
tinctly lower price. The Rothamsted Experimental 
Station is already running some eighty experimental 
plots with the view of discovering the most suitable 
crops in Great Britain for the Mason process. 

Investigations seem to show that crops thus grown 
in place of cereals will increase the yield of English 
arable lands about three and a half times (in food and 
monetary value) and assure the farmer a net profit 
of £2-£5 an aere, provided that the crop is cut 
three or four times in the season-a perfectly feasible 
matter if the crop is cut before flowering sets in. 
In such cases the normal yield per acre is, compared 
in feeding value with cereals, 3 to 4 tons per acre 
against 0·8 tons of wheat, the value of the product 
being 3! times as high. The system has the further 
advantage of completely eliminating the more or less 
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considerable loss in hay-making caused at present by 
the ordinary vagaries of the English climate. The 
crop, in fact, can be cut at any time, regardless of the 
weather, and the feeding value of the product is 
approximately double that of the ordinary sun
dried hay, there being no loss of proteins or vitamins 
by ' wilting ' in the sun or by exposure to wet. Thus 
with lucerne, which yields in the case of ordinary 
ha.y-making about 12 per cent protein, the content of 
protein rises to 18 or 20 per cent when treated by the 
Mason process. 

The installation costs approximately £7600, allowing 
£3500 for the drying plant and the rest for harvesting 
and haulage. It is capable of dealing with the pro
duct of 800 to 1000 acres, and should produce about 
2600 tons of concentrates, worth £15,600 to £20,000, per 
annum, which could be grown within a three-mile radius 
in any arable district. Each factory could be organised 
as a single operating company, which purchases the 
standing crops and carries out the harvesting and the 
drying, the farmer receiving £2 per ton (dry) for his 
crops. Obviously in view of the farmers' sad experi
ence with the sugar beet factories, the farmers con
cerned should have a direct interest in the factory, 
and some say in the prices. The factories would 
first concentrate on the production of fine ground 
meal for poultry food, for which there is an immediate 
market, but the product has also been found invalu
able for cattle and sheep feeding. Considering the 
costliness of erecting sugar-beet factories and the 
large amount of the sugar-beet subsidy, it would be 
quite worth while for the Ministry of Agriculture to 
consider if some of the subsidy might not be diverted 
to encouraging the erection of some of these fac
tories, of which the cost appears extremely modest. 
The system was recently brought to the notice of 
Section M (Agriculture) of the British Association by 
Sir Richard Paget, Bt. ( 1 Devonshire Terrace, London, 
W.2}, from whom further information can be ob
tained. 

University and Educational Intelligence. 
CAMBRIDGE.-A. S. Paterson has been appointed 

to the Pinsent-Darwin studentship for three years 
from Oct. l. 

The council of the Senate has issued a report on 
accommodation for the Department of Mineralogy 
and Petrology. It is recommended that a new build
ing covering about 5600 sq. ft. and containing four 
fioors should be constructed between the Sedgwick 
Museum and the Department of Physiology. 

At Emmanuel College, Mr . .F. T. Brooks, Univer
sity reader in mycology, has been elected to a reserved 
official fellowship. 

LONDON.-At a meeting of convocation on Jan. 18 
the Earl of Athlone was elected chancellor of the 
University. The installation ceremony will be held 
at the University on Feb. 18. 

The following degrees have recently been con
ferred: D.Sc. (Statistics and Eugenics) on Ethel 
Mary Elderton (University College) for "Report 
on the English Birthrate" (Eug. Lab. Publica
t·ions, 1914) and "On the Factors which influence 
Infant ·welfare" (Annals of Eug., 1926-29); D.Sc. 
(Economics) on Hilda Rodwell Ormsby (London 
School of Economics) for " The Geography of France 
-Regional and Economic" (Methuen, 1931). 

The following titles have been conferred in re
spect of posts held at the Colleges indicated : 
Professor: Dr. Robert Robinson (biochemistry, Lister 
Institute of Preventive Medicine). Reader: Dr. J. M. 
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