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ray tube ; but for normal opera.tion on atmospherics 
in Britain, the balanced attenuators incorporated in 
the equipment are adjusted so that a full-scale trace 
is given by a field-strength of about 5 mV.jm. Visual 
observation of the bearing on the cathode ray tube 
is generally employed, but the equipment can easily 
be adapted for photographic recording. 

The Mathematics Division exhibited the compre
hensive range of machinery that it has available for 
computational work ; one room was devoted to an 
exposition of relaxation methods, which have a 
wider application than is generally supposed. The 
Division is also able to offer advice on the application 
of statistical methods to various research problems. 

The work of the ShiP Division continues to be 
directed mainly to satisfying the immediate require
ments of the shipbuilding industry for the large 
volume of new construction both for British and 
foreign owners. Vibration of ships' hulls is a subject 
on which much full-scale research has been con
tinued, especially on vessels with long superstructures 
such as passenger liners, and a vibrograph and 
accelerometer were shown, together with typical 
records taken at sea. 

Research on the design of ships' propellers is 
carried on principally in the Lithgow water tunnel, 
which can be operated at reduced pressures to enable 
cavitation phenomena to be studied. The tunnel is 
also equipped with apparatus for the measurement 
of the thrust delivered by the propeller and the shaft 
horse-power absorbed. 

The Light Division displayed an interferometer 
capable of comparing the flatness of two surfaces up 
to 12 in. in diameter. The surfaces need not be in 
actual contact, altho11gh their separation should 
\lreferably be small. The observer is able to view, at 
normal incidence, the inte:t:ference fringes formed 
between the surfaces, and means are also provided 
for recording the fringe system photographically. 
Examination of the. record enables departures from 
flatness of the order of 0·01 microns to be measured. 

Among the exhibits in the Photometry Section of 
this Division was apparatus for studying the spectral 
response curves of the various mechanisms in the 
human retina. The principle is to measure the 
smallest perceptible intensity of a monochromatic 
test stimulus applied at a particular point of the 
retina when the latter is brought into various states 
of adaptation by exposure to a coloured Iight-field, 
which may or may not be of the same wave-length 
as the test spot. 

CALORIMETER BUILDING FOR 
DOMESTIC HEATING RESEARCH 

AT THE FUEL RESEARCH 
STATION, GREENWICH 

By DR. A. C. MONKHOUSE 

CONSIDERABLE attention has been paid in 
recent years to the more efficient use of fuel for 

domestic purposes, and to the development of better 
appliances for space heating, cooking and water 
heating. The amo.unt of coal used directly for 
domestic purposes is about one-quarter of the total 
coal consumption in Great Britain. If the indirect 
use as gas, coke and electricity be inqluded, the 
amount is one-third, or about 60 million tons a year. 

ENTRANCE TO ONE OF THE CALORIMETER ROOMS 

Improvements in the domestic use of fuel are of vital 
importance, therefore, in the economic and social life 
of the community. 

The Fuel Research Station of the Department of 
Scientific and Industrial Research has in the post-war 
years, in conjunction with other Government depart
ments, research associations and industry, devised 
and undertaken tests to determine the performance 
of the various types of domestic appliances, particu
larly those using solid fuels. These tests involve the 
measurement of fuel consumption, the amount of 
heat emitted as radiation and convection, the heat 
imparted to the water, the loss of potential and sens
ible heat in the products of combustion, and the 
quantity of smoke produced. Some measurements, 
such as those of convection, are with many appliances 
difficult to determine directly and. are usually assessed 
by a difference figure in the heat balance. To obtain 
more accurate data of the distribution of heat from 
an appliance, a special laboratory building has 
recently been erected at the Fuel Research Station at 
Greenwich ; it was opened for inspection by Sir 
Edward Appleton on June 30. 

The building is a four-story structure occupying a 
ground area of about 3,000 sq. ft. On the first floor 
are four rooms or cabinets, 12 ft. square and 9 ft. 
high, each mounted centrally in a constant tempera
ture chamber 20 ft. square and 26 ft. 6 in. high. In 
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these rooms, which are, in effect, calorimeters, the 
appliances to be tested are installed. The rooms are 
made of !-in. plywood, birch or gaboon, covered on 
the inside and outside with copper sheets 2 ft. by 1 ft. 
6 in. Plywood has been chosen because of its low 
heat capacity, consistent with suitable thermal con
ductivity and mechanical strength. Each copper sheet 
is electrically insulated from its neighbour. Differential 
thermocouples are embedded at the mid-points of the 
copper sheets directly opposite each other on the in
side and outside of the plywood, so that the difference 
between the internal and external temperature of the 
walls can be recorded. By suitable wiring the tempera
ture difference can be measured through any in
dividual panel, or the average through a group of 
panels such as a complete wall, floor or ceiling, and 
the heat-flow calculated. In practice, the calori
meter rooms are calibrated by a series of measure
ments when known amounts of heat are supplied 
from an electric heater operated at constant voltage. 

An appliance to be investigated is mounted on a 
grating floor in the room, and the flue outlet con
nected through an opening in the ceiling to the chim
ney. The rooms are designed to be air-tight; but 
the pressures inside and outside are automatically 
balanced by control of the flow of the inlet air, so 
that risk of leakage is reduced to a minimum. Air 
enters the room by a duct and its flow is measured 
by an orifice plate and is automatically recorded. 
The arrangement is novel as the appliance can be 
operated under natural draught conditions, while by 
use of the balanced pressure system the air flow can 
be accurately recorded. In addition, an auxiliary 
fan with a flow meter is mounted above the cabinet 
and can be used to extract ventilating air if required. 
The temperatures of the air entering and the products 
of combustion leaving the room are recorded, and, 
where required, measurements of the water heated 
by the appliance. Radiation from the appliance is 
measured in the room by thermopiles arranged on a 
travelling arc covering the hemisphere in which the 
appliance is placed centrally. 

Constant-temperature conditions on the outside 
of the testing cabinets are obtained by controlled air 
circulation, and a refrigeration plant is also provided 
to give cool air, when atmospheric temperatures are 
high or when appliances with a high output of heat 
are being examined. 

The flues taking the products of combustion from 
the room are lined with stainless steel to enable the 
soot deposited to be removed without contamination 
for weighing and analysis. The flues terminate 
below the roof of the building, and constant conditions 
are maintained at the exit by a cowl and an injector 
fan. The smoke content of the gases is measured by 
projecting a beam oflight across the flue on to a photo
electric cell. Two separate light paths are used, one 
directly across the flue for dense smoke, and the other 
with an oblique path for the lighter smokes. Electrical 
supplies to the light projectors and the photo-cell 
amplifiers are specially stabilized so that the record 
is unaffected by variation of mains voltage or 
frequency. The doubla windows through which the 
beams of light pass are electrically heated to avoid 
deposition from the products of combustion. The 
photo-cell equipment is calibrated by direct determina
tion of the concentration of smoke in the chimney 
gases. 

The control room for the four testing rooms is on 
the first floor and is 52 ft. long by 10 ft. wide ; it is 
connected by air locks to each of the four rooms. All 

instrument readings are automatically recorded in 
the control room, each calorimeter room having its 
separate panel. The instruments include six-line 
recording potentiometers and controllers for the con
stant temperature chamber. Air-flow recorders are 
mounted underneath the inlet ducts in the control 
room. Equipment is also provided for the accurate 
control and measurement of the water supply for 
measuring the boiler output of appliances. 

Laboratory and office accommodation, and fuel 
storage, are arranged in the building, which forms a 
complete unit. 

The construction and design comprise many novel 
features, and the calorimeter building should provide 
more detailed and accurate information of the heat 
output of domestic appliances and thus point the 
way to improvements in methods of heating. 

OBITUARIES 
Prof. Jacques de LapFarent 

PROF. JACQUES DE LAPPARENT, the eminent French 
lithologist, Correspondant of the Paris Academy of 
Sciences, died on May 18 at the age of sixty-five. 

Jacques de Lapparent was eaucated in Paris. The 
.enthusiastic interest which he displayed for minerals 
during his youth grew with time. The man thoroughly 
realized the vocation of the boy and, moreover, be
came a true scientific creator, a scholar backed by 
an artist. 

As a university professor, J. de Lapparent was 
appointed to Lille in 1913, to Strasbourg in 1919, to 
Paris (Sorbonne) at the beginning of 1947. Since 
1942, he also gave a regular course of geology and 
mineralogy at the Ecole Centrale des Arts et Manu
factures of Paris. His lectures were none the less in 
the classical style, and his original views and style 
brought together a select group of advanced 
students, chiefly in his later years. 

Though he was a keen mineralogist and geologist, 
de Lapparent devoted the greatest part of his career 
to petrography and lithology. As a naturalist he 
gathered a great deal of information by travelling 
through many countries : Great Britain, Finland, 
Yugoslavia, Greece, French North Mrica, French 
West Mrica, and, of course, throughout France. 

J. de Lapparent published about a hundred and 
twenty studies, including his authoritative and 
inimitable "LeQons de Petrographie", which estab
lished his world-wide reputation. Part of his reputa
tion Was due to some thirty published studies con
cerning bauxites and clays. He endeavoured to clear 
up the mineralogical composition and conditions of 
deposit of these rocks and earths. He was the first 
to show that three types of bauxite exist, each of 
them characteristic of geological phenomena at the 
age of formation : gibbsite bauxites formed above 
water-level, boehmite bauxites at water-level, and 
diaspore bauxites below water-level. Studying clays 
in a similar broad manner, he showed at the outset 
that fuller's earths are either kaolinite-halloysite 
earths, or attapulgite earths, or montmorillonite 
earths. These two last constituents, both aluminous 
and magnesian, are of different architectural types. 
Prof. de Lapparent endeavoured to elaborate an un
equivocal classification with the aid of X-ray studies, 
which specify 7 A., 10 A., 14 A. as the structural 
spacings for phyllites. At the same time, with 
his usual well-balanced scientific sense of research, 
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