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The First Parsons Steam Turbine 

T HE jubilee of the first Parsons steam turbine 
and high-speed generator, as we have already 

noted (NATURE, Jan. 20, p. 97), falls this year. To 
mark the event, the original turbo-generator, which 
is preserved appropriately at the National Museum 
of Science and Industry at South Kensington, has 
been moved to a prominent position near the main 
entrance, where it now forms the centre of a special 
exhibition, which will be continued for several weeks. 
This also includes copies of the original patent 

and King George V, all vessels of outstanding 
interest. 

Fig. 1 shows the original turbo-generator of 1884 
which ran at the unprecedented speed of 18,000 
R.P.M. and developed about 10 H.P. This small set, 
less than six feet long, is the direct forerunner of 
the large reaction type turbo-generators used to-day 
in all parts of the world, culminating in the 160,000 
k.w. pure reaction, cross compound set erected in 
1928 at the Hell Gate Power Station, New York. 
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FIG. 1. Parsons' original steam turbine with dynamo, at the Science Museum. The cover of t-he turbine is lying in front. The 

broken line on the right represents a 2-ft. rule. 

specifications of 1884 ; a photograph of the portrait of 
Sir Charles Parsons, who died on February 11, 1931, 
painted by the late Sir William Orpen ; a chrono
logical table detailing numerous steps in the progress 
of this type of prime mover, now the most important, 
with which the name of Parsons will always be linked ; 
and a set of transparencies showing a few of the out
standing stages in the fifty years' development of 
power-generation with the Parsons turbine on land 
and sea, such as the Forth Banks, Elberfeld, Carville, 
Barking, Brimsdown and Dunston Power Stations 
and the Turbinia, Viper, Dreadnought, Mauretania 

Visitors to the Science Museum are also referred 
to other early Parsons turbines which are preserved 
there, notably the 120 k.w. radial flow turbine 
installed in 1891 at the Cambridge Electric Light 
Station, the first condensing turbine, which surpassed 
in efficiency and economy the equivalent reciprocating 
steam engine ; the original radial flow Parsons 
turbine from the famous S.Y. Turbinia, and the 
after-half of the Turbinia itself with the parallel
flow turbines on three shafts which enabled it to 
attain the record speed of more than 34 knots in 
1897. 

Annual Visitation of the National Physical Laboratory 

ON June 26, the General Board of the National 
Physical Laboratory made its annual inspec

tion of the Laboratory. Many visitors, including 
members of scientific and technical institutions, of 
Government departments and of industrial organisa
loions were present, and were received by Sir F. 
Gowland Hopkins, president of the Royal Society 
and chairman of the Board ; the Right Ron. Lord 
Rayleigh, chairman of the Eocecutive Committee ; 
and the director, Sir Joseph E. Petavel. 

I In the Physics Department several researches are 
in progress for the benefit of the refrigeration industry. 
The laws of heat transfer between an air stream and 
gilled pipes are being studied ; the viscosities of 
various refrigerants are being determined over a 
wide range of temperatures; and the thermal con
ductivities of materials used in the construction of 
containers for solid carbon dioxide are being measured 
at the working temperatures. 

An interesting investigation is the study of the 
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discharge of air from ports in the side of a duct such 
as is used in the cooling of a stores. Measurements 
have been made on the outflow and the direction of 
discharge from a series of ports in a single duct, and 
it has been found that the quantity and direction of 
air issuing from a port depends on its position down
stream. For certain ratios of port area to cross
section of duct, the maximum discharge can occur at 
the port farthest downstream. 

In the same Department experiments have been 
made to determine the specific heat of carbon mon
oxide up to a temperature of 1900° C. by the velocity 
of sound method. A quartz crystal in the form of a 
rectangular parallelopiped is arranged to vibrate in 
either of two modes, giving frequencies of the order 
of 8,000 and 27,000 cycles per second. The train of 
waves generated is sent up a heated tube and re
flected by a movable graphite piston ; the positions 
of the reflector at which resonance occurs determine 
the wave-length of the sound. These positions, which 
are detected by the reaction of the reflected wave on 
the crystal, can be determined with considerable 
accuracy. 

Attention has been given to the conditions neces
sary to secure the highest possible precision in the 
standardisation of platinum thermo-couples. At the 
freezing point of gold ( 1063° C.) eonsiderable improve
ment has been obtained by immersing the crucible 
containing the gold ingot in a thermostatically con
trolled bath of molten silver. The method is being 
employed for other fixed points on the scale ; the 
apparatus used for standardisation at the freezing 
point of silver was exhibited. 

In the Radiology Division extensive work has been 
carried out on the application of X-rays to industrial 
research. A technique has been developed to dis
criminate between strained crystals and extremely 
small crystals, both of which are characterised by 
broad diffuse lines in the X-ray pattern. An X-ray 
examination of various magnet steels has shown that 
high coercive force is usually accompanied by con
siderable lattice strain, while low hysteresis loss is 
generally associated with a crystal structure free 
from strain. Work has been continued on the ex
perimental realisation of the X-ray unit of quantity, 
the rontgen, and the accuracy of its determination 
at the Laboratory is now of the order of ± 0 ·5 per 
cent. Photographic methods of evaluating X-radiation 
in rontgens are being studied; and the problem of 
measuring gamma rays in rontgens, for purposes of 
radium dosage, is being investigated. 

The new Acoustics Laboratory of the Department 
is now in use and was open for inspection. The new 
laboratory, which comprises a reverberation chamber 
and two rooms designed for transmission measure
ments, together with the necessary auxiliary measure· 
ment rooms, provides unique facilities for the study 
of the absorption and transmission of sound using 
larger scale specimens of materials than has hitherto 
been possible. The rooms, which are asymmetric in 
plan and elevation, and isolated both electrically and 
acoustically to as high a degree as possible, will 
facilitate in particular the study of noise transmisson 
and abatement in relation to the design and con
struction of walls and floors of modern buildings·. 

The differential colorimeter developed in the Optics 
Division for use with transparent materials has 
proved valuable in the accurate comparison of trans
parent samples of almost identical colour. Modifi
cations are being introduced to permit similar com
parisons to be made between opaque materials. An 

experimental model of a colorimeter, in which the 
human eye is replaced by a photoelectric cell 
in combination with suitable colour filters, was 
exhibited. The instrument gives promise of great 
utility in certain branches of colorimetry, and is 
especially useful for the rapid evaluation in inter
national units of the comparative values of similar 
colours. 

In the Electrical Standards Division of the Elec
tricity Department, a study has been made of the 
use of the multivibrator circuit for the production of 
frequencies which are an exact submultiple of those 
of the standard frequency. The method has been 
successfully applied to the production of a series of 
standard audio frequencies, and to the derivation of 
seconds impulses from the tuning fork without the 
use of a phonic motor. An investigation is also in 
progress into the variation of the inter-electrode 
capacitance of valves with changes in operating 
conditions, a property which is of importance in 
connexion with the frequency stability of oscillators. 
It is worthy of note that in a recent comparison of 
radio-frequency standards, made simultaneously on 
a standard broadcast wave by the Laboratory and 
several continental laboratories, agreement was 
obtained to within one part in one million. 

In the High Voltage Laboratory apparatus is in 
use for producing and measuring high transient 
voltages. An impulse generator, capable of yielding 
voltages up to one million volts, is used in this work ; 
the measurements are made with a high-voltage 
cathode ray oscillograph. The surge characteristics 
of insulators, dielectrics, and electrical machines, will 
be investigated. The work has necessitated the 
development of control circuits to synchronise the 
operation of the oscillograph with the impulse to be 
measured. 

The photometry of luminous discharge tubes has 
become a matter of importance, owing to the increas
ing use of such tubes, more especially for street 
lighting purposes. The measurement of their luminous 
efficiency presents considerable difficulty, because of 
the marked difference in colour between the tubes 
and the Laboratory standards of candle power. A 
study has been made in the Photometry Division of 
the best methods available for carrying out such 
measurements. 

In the Radio Department methods have been 
developed for the automatic recording, by radio echo
sounding, of the equivalent height of reflection from 
the ionosphere. Some of the records obtained were 
exhibited. The application of the cathode ray 
direction finder to the location of the place of origin 
of atmospherics has been investigated. The ex
perience gained at the Radio Research Station, 
Slough, in the study of these problems has been 
applied to the design of a compact direction finder 
for use, at ranges up to ten miles, as a collision 
preventer in foggy conditions at sea. The equip
ment comprises two frame aerials, the signals from 
which are amplified by two identical amplifiers before 
being applied to the oscillograph. The movement of the 
spot on the fluorescent screen shows, instantaneously, 
the direction from which the signals emanate. 

The Department has been responsible for extensive 
work on the electrical properties of soil and liquids, 
at wave-lengths of the order of 1 metre. A method 
has been developed involving the investigation of the 
standing waves on a pair of Lecher wires which are 
partly immersed in the soH or the liquid. The ratio of 
the distances between the nodes either of potential 
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or of current, outside and inside the substance, 
detennines the dielectric constant of the substance. 

In connexion with the problem of frequency 
stability, apparatus has been devised for investi
gating the variation with temperature of the electrical 
constants of condensers and inductance coils. The 
specimens under test are heated artificiallywith hot air, 
and their inductance and capacitance are determined 
by reference to a standard inductor or capacitor the 
temperature of which is controlled thennostatically. 

In the Metrology Department, recent determina
tions with the wave-length comparator have given 
values for the yard and the metre in terms of the 
wave-length of the red radiation from cadmium. 
The accuracy obtained in the optical measurements 
of length was from one to two parts in a hundred 
million. ·· The measurements, which were made both 
in vacuo and in dry air free from carbon dioxide, also 
gave a value for the refractive index of the air. The 
apparatus is being used to obtain more precise 
infonnation concerning the influence of variable 
atmospheric factors, such as temperature, pressure, 
humidity and carbon dioxide content, on the refrac
tion and dispersion of air. A new Fabry-Perot inter
ferometer of the variable gap type has been con
structed for use in making precise intercomparisons 
of wave-length under controlled temperature con
ditions in vacuo, and for the examination of possible 
alternatives to the cadmium radiation. 

A new type of free pendulum clock has been 
developed in the Department. The pendulum, 
swinging in vacuo, is maintained by regular electro
static impulses controlled by a photoelectric cell to 
give constant amplitude and very precise seconds 
signals. An intercomparison of this clock with the 
other frequency standards will afford valuable in
formation concerning the true behaviour of the 
various time-keeping devices. 

In the Engineering Department, research on the 
resistance of metals to fatigue stresses occupies an 
important place. In particular, combined fatigue 
stresses, such as are encountered in engineering 
practice, have received attention. A study has been 
made of the behaviour of similar single .crystals of 
aluminium subjected to reversed bending, to reversed 
torsion, and to a combination of both types of stress ; 
the results have confirmed the general applicability 
of the resolved shear stress law. Fatigue tests on 
various metals in vacuo and in air have established 
that, in general, the exclusion of air increases the 
resistance to fatigue. Subsequent work, in which 
both dry and damp air have been used, has indicated 
that the decrease in strength in air is mainly due to 
water vapour, acting either directly or as a catalyst. 

An investigation into wheel impact is being carried 
out in the Department on behalf of the Roads 
Research Board ; apparatus has been devised for 
fitting to self-propelled vehicles of normal design. 
The measuring equipment consists of electrically 
recording accelerometers and spring-load gauges, 
fitted to the rear axle. By means of specially designed 
electrical circuits, these instruments are made to 
yield a current proportional to the instantaneous 
force in either wheel ; this current is recorded 
oscillographically. A six-wheeled lorry equipped for 
impact tests was exhibited. 

The research on the pressure of wind on structures 
has been extended to include the study of the modi
fication of wind pressure produced on a building by 
the shielding effect of adjacent buildings; model build
ings mounted in a small wind tunnel are being u3ed. In 

the case of models with roof inclinations of 23! o, it has 
been found that in general, the stresses on the roof 
of the shielded building are reduced by the proximity 
of other buildings. In the case of a building shielded 
by two others between which there is a narrow gap, 
it has been found that the suction on the windward 
side of the roof is even greater than that in the case of a 
single building freely exposed to the wind. The effect 
of roof shape is being examined. 

The Department is investigating the relative 
merits of stainless steel and mild steel journals under 
conditions of ring oiling, and journals made of the 
two steels have been tested in a journal-friction 
testing machine. Given similar surface conditions, 
there appears to be little difference between their 
performance ; the amount of friction appears to 
depend on the surface condition of the journal. 
Apparatus employing an optical lever method and 
capable of high precision has been constructed for 
studying the roughness of journal surfaces. Curves 
obtained with it revealed the irregularity of the surface 
of a polished steel journal. 

In the Metallurgy Department, an investigation is 
being made into the constitution of light alloy 
systems; for example, magnesium alloys. In this work 
the addition of cadmium to magnesium alloys has been 
found advantageous, and a study is being made of 
the constitution and mechanical properties of alloys 
of magnesium with cadmium and aluminium. The 
work on grain size in aluminium castings has been 
continued ; in this connexion the aluminium
titanium system has been examined. Specimen 
castings of aluminium and aluminium alloys showing 
the influence of various factors on grain size were 
exhibited in the foundry. Work is also in progress 
on the constitution of alloys of iron with reference 
to the use and properties of special steels. In this 
connexion the constitution and transformations, in 
the solid state, of iron rich in manganese are being 
examined. 

A systematic study is being made of the solubility 
of gases in certain metals, a matter of considerable 
importance for the soundness of ingots and castings. 
A molybdenum-wound furnace used for work on 
gases in iron was exhibited. On account of the 
permeability of refractory materials to gases, the 
amount of refractory material in the furnace is 
reduced to a minimum. The furnace is enclosed in 
a water-cooled silica vessel. 

The influence of surface oxide-film on the free 
passage of gases into and from molten metals is being 
examined. A new horizontal electron diffraction 
apparatus has been constructed for the examination 
of films in process of formation. The problem of the 
oxide inclusions in steel is being investigated by two 
methods. In one method, steel samples are fused 
in vacuo in a graphite crucible, the evolved gases 
being pumped off and analysed ; in the other method, 
solution in a dry alcoholic solution of iodine out of 
contact with the air is used. 

In the Aerodynamics Department, the research on 
wing-body interference has reached a stage at which 
the streamline bodies previously used have been 
replaced by models of typical aircraft fuselages. Two 
bodies, of the open cockpit and cabin type respectively, 
are being studied with and without the airscrews in 
operation. 

Apparatus has been designed in the Department 
for obtaining the time-history of the rapid change in 
lift which an aerofoil experiences when the angle of 
incidence is suddenly altered. Such transient forces 
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are of importance in connexion with the effect of 
gusts on wing-load. The angle of incidence of the 
aerofoil under test is rapidly altered by a spring 
mechanism ; the resulting change of lift on the 
aerofoil is recorded piezo-electrically. 

Much work is being done in the Department on 
turbulent airflow. Extensive use is being made of 
shadowgraph methods in which the motion of spots 
of hot air produced by electric sparks is observed 
photographically. Apparatus has been devised for 
obtaining cinematograph records of the air flow, and 
in this work the Schlieren method of photography 
has proved of assistance. 

The equipment of the Department has been aug
mented by the construction of a high-speed wind 
tunnel operated from the exhaust of the compressed 
air tunnel. This tunnel, which is one foot in diameter, 
is expected to give wind speeds in the neighbourhood 
of 950 ft. per second. The tunnel is to be used for 
the study of the behaviour of aerofoils at high wind 
speeds, with particular reference to the aerodynamic 
efficiency of the tip sections of airscrews at high speeds. 

The William Froude Laboratory is engaged on 
extensive research on the manwuvring of ships. The 
work has shown that in certain cases, the performance 
of a rudder can be considerably improved by an 
alteration in propeller design. The effects of intro
ducing a fin in front of the rudder are being investi
gated in the case of single-screw ships. A model of a 
single-screw vessel equipped with apparatus for 
measuring steering qualities was exhibited. 

For research on propeller efficiency, a 24ft. wooden 
model of a single-screw cargo ship has been con
structed, complete with self-propelling gear and 
automatic recording apparatus for measuring the 
thrust capacity of propellers. The model is available 
for testing propellers of any design. A closed circuit 
tunnel for research on model propellers-the gift of 
Sir James Lithgow-has been added to the Depart
ment. The new tunnel will facilitate the study of the 
action of propeller blades, with particular reference 
to the cause of erosion. Stroboscopic methods are 
provided for observing the propeller while it is in 
motion. 

Jubilee of the Junior Institution of Engineers 

T HE Junior Institution of Engineers celebrated 
its jubilee on June 27-29. The Institution was 

founded in 1884 by a group of young engineers 
employed at the works of Messrs. Maudslay, Sons 
and Field of Lambeth, and it has always fostered 
"the Junior spirit". Open to men of all ages engaged 
in any branch of engineering and allied professions, 
it demands no examination of its members, and its 
meetings and discussions are marked by an absence 
of formality. Its first president was Mr. Freke Field, 
a grandson of Joshua Field (1787-1863), the partner 
of Henry Maudslay, who himself in 1818 was the 
first chairman of the newly founded Institution of 
Civil Engineers, and its president in 1848. The 
successors of Mr. Freke Field have included the late 
Sir Alexander Kennedy, John Perry, Silvanus 
Thompson, Sir William White, Lord Moulton, Sir 
Dugald Clerk, and many other distinguished men still 
living, eleven of whom were present at the luncheon 
at the Hotel Victoria on June 27 with which the 
jubilee proceedings were inaugurated, and at which 
Mr. W. J. Tennant, the present president, presided. 

The luncheon on Wednesday was followed by a 
special service in St. Paul's Cathedral attended 
by the Institution as "an act of thanksgiving for 50 
years of steady progress and attainment" ; a recep
tion at the Mansion House by the Lord Mayor and 
Lady Mayoress, and a conversazione at the Science 
Museum, South Kensington. A special exhibition of 
models, tools and drawings relating to the Lambeth 
firm, and to men who had been associated with it, 
had been arranged, and during the course of the 
evening an illustrated lecture on Maudslay, Sons and 
Field and the Royal Navy, was given by Eng.-Capt. 
Edgar C. Smith. After a brief reference to the 
formation of the institution and the world's great 
debt to young inventors and engineers, of which 
there were many notable illustrations in the Museum, 
Capt. Smith said that the history of the firm of 
Maudslay is of interest for many reasons ; first, 
because of the many eminent engineers who built up 
its fortunes and maintained its traditions; secondly, 
on account of its work as a training school for me
chanical engineers ; thirdly, because it recalls a time 

when marine engineering was a flourishing industry 
on the Thames, carried on not only by Maudslays 
but also by Penn, Humphry, Miller, Ravenhill, 
Rennie, Seaward and others; and lastly, as the firm 
which during the nineteenth century supplied more 
marine machinery to the Royal Navy than any other. 

The first vessel engined for the Navy by Maudslays 
was H.M.S. Lightning, 1823, and she was succeeded 
by such notable vessels as the Rhadamanthus, the 
first steam man-of-war to cross the Atlantic, the 
Terrible, the largest paddle wheel frigate, the Rattler, 
the first steam screw-driven man-of-war, the Marl
borough, the Iris and Mercury, the Blake and many 
others. In all the various changes and advances in 
marine propulsion, Maudslays played a great part, 
and the last engines constructed by them represented 
the highest pitch of mechanical engineering during 
the nineteenth century. 

The events of Thursday included a visit to the 
Cricklewood works of Smith's English Clocks Ltd., 
and the delivery by Sir Frank Smith, secretary of 
the Department of Scientific and Industrial Research, 
of the Gustave Canet Memorial Lecture of the 
Institution at the Royal Society of Arts. This lecture 
was founded by Madame Canet, the widow of Gustave 
Canet ( 1846-1908), the distinguished French ordnance 
engineer who died while he was holding office as 
president of the Institution. 

Sir Frank Smith took as his subject "The Engineer 
and Modern Civilisation". The structural engineer· of 
early times, he said, carrying out great works without 
a knowledge of science, either consciously or sub
consciously followed the principles which Nature 
pursues in creating our own structures. The engineer 
of to-day is distinguished from his predecessor inas
much as he studies structures of microscopic size as 
well as those of gigantic proportions, and in this way 
is able to improve his materials and discover new 
ones. Modern civilisation, he continued, is a blend 
of two cultures : the engineering culture embracing 
the sciences, industry and commerce, and an idealistic 
culture including the fine arts and philosophy. What 
distinguishes so markedly our modern ciyilisation 
from that of a hundred or even fifty years ago is that 
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