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are thin and therefore light, and yet rigid and strong. 
One of these is a pretty little pair for ladies' use, 
weighing only six ounces, in a dainty case (fitted with 
a mirror and a small pocket), which yet has a mag
nification of four diameters, and an angular field of 
view of II 0 , equivalent to a field 193 yards wide at 
woo yards. These are greater than would be obtained 
by an old pattern opera-glass of large size, and are 
very much greater than the magnification and field of 
the small ones usually carried by ladies, for which 
the former is often only two or three diameters. 
Even with the the weight is but thirteen ounces. 

A corresponding glass of the same power and aper
ture is also made for field use. In addition to the 
central focussing screw one of the eye-lenses has an 
indepenclent focussing adjustment for correcting any 
difference in refraction between the eves of the 
observer. · 

Another glass very suitable for all-round use, 
magnifying six diameters and weighing a pound, 
gives good definition over a field of 8°. To see the 
whole field at once, however, the eye has to be put 
uncomfortably close to the eye-piece; in ordinary use 
the field may be taken to be about six or seven 
degrees. 

The brightness of the image depends upon the 
aperture of the objective (of course, also on the absorp
tions of the glass of the pri§mS and lenses, and the 
internal reflections). Leitz makes two models mag
nifying eight diameters, the one of which has an 
objective one inch in diameter; the other has a 
diameter of one and a quarter inches; with a centre 

screw, they weigh eighteen and twenty
three ounces respectively without the case. The 
larger one gives a much brighter image, but this, as 
stated above, is unnecessary in ordinary circum
stances. It is intended to be used at dusk; it is an 
ideal glass for a naturalist, for instance, for watching 
wild life in a dark wood. It is dust- and damp-proof. 

High powers require a steady hand to get their full 
value; the eight-diameter can be used comfortably by 
most people, especially if the arm or elbow can be 
supported. But powers above this magnify the 
tremors of the hand so much that thev are onlv of use 
for special work. Leitz makes ten-diameter and 
twelve-diameter models. These have large objec
tives and remarkably high luminosity of image; for 
their power their angular field is also high. 

PROF. OSBORNE REYNOLDS, F.R.S. 

1 N Prof. Osborne Reynolds, whose death took place 
on Februarv zr at vVatchet, Somersetshire, Great 

Britain has lost its most distinguished scientific 
engineer. He was born at Belfast on 1842, but spent 
his childhood in Suffolk, where his ancestors had, for 
generations, been rectors at Debach and Boulge. 
Having received his school education at Debenham, 
he entered Queen's College, Cambridge, and after a 
brilliant academic career, became a fellow of his 
college in r867. 

The chair of civil and mechanical engineering at the 
Owens College was founded a year later on the 
initiative of the leading engineers of the Manchester 
district, and endowed bv them. A committee, on 
which were such men as vVilliam Fairbairn and 
Joseph vVhitworth, selected Revnolds as the first occu
pant of the professorship. The foundation of the 
\Vhitworth scholarships, ten of which were reserved 
for Manchester students, immediatelv followed, and 
greatlv assisted the earlv work of · the School of 
Engineering. It is of in-terest to note the names of 
Tohn Hopkinson and J. J. Thomson among the 
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students who received their instruction from Osborne 
Reynolds. Practical instructiOn in engineering was 
unknown, .when engineering was first included among 
the subjects taught at university colleges, and it was 
not until Reynolds had held his chair for nearly twenty 
years, that funds became available for the building 
of a laboratorv. The vVhitworth Laboratories at Man
chester and Sir Alexander Kennedy's laboratory at 
University College were the first of their kind, and 
served as models for other similar institutions 
throughout the country. 

During a period of over thirty years Reynolds was 
actively engaged in scientific work, including in his 
wide field of investigation many important problems 
of engineering and physics. Well in advance of his 
time, in many cases years elapsed before the practical 
bearing of his researches was fully appreciated; even 
now the sphere of his influence on engineering pro
gress is still widening. 

In 1874 Reynolds published his first papers on 
"Heat Transmission," in which he showed that in 
most practical cases the motion of the gas, and not 
its conductivity, was the controlling factor. Nearly 
thirty years later, the attention of engineers was 
directed to this work by Perry, and the principle 
applied to boiler construction by Nicholson and others. 

Experimenting with steam, Reynolds found that in 
the absence of any admixture of air, the rate of con
densation was practically unlimited, and he studied 
the effect of air on the cooling surface required, and 
the efficiency of the condenser. Very high vacua are 
not required for the ordinary reciprocating engine, 
and it was only in recent times, and owing to the 
introduction of the steam turbine, that the theory of 
condensers became of supreme importance, and Rey
nolds's work found its application. 

During the six years ending r88o numero11S papers 
were read by Reynolds at the Institute of Naval Archi
tects, the problems of the steering of ships and the 
efficiency of the propeller itself being the chief subjects 
under discussion. The importance of the phenomenon 
of cavitation, which had been studied by Revnolds in 
some detail twenty years before, was -not generally 
t-ecognised until, in r8g7, the steam turbine was first 
applied to marine propulsion. 

In r887 a paper on the use of models for deter
mining the regime of rivers and estuaries was read 
by Reynolds at the British Association, and led to the 
appointment of a committee to pursue the subject. 
On behalf of this committee Reynolds carried out a 
series of experiments which were published in three 
successive reports. The work attracted considerable 
attention, and a special commission was sent from 
Paris to obtain his advice with regard to the drainage 
works then in course of construction in the Seine 
estuarv. 

A large number of Reynolds's papers deal with 
problems in hydraulics. Having devised an in
g-enious method of delineating the stream lines by the 
introduction of colouring matter, he proved that there 
is a critical velocity at which the flow of water in a 
pipe becomes turbulent, and measured its magnitude. 
By an application of the principles thereby involved, 
he was enabled to design the first workable multi
stage turbine pump, of which he must be regarded as 
the originator; and in the further pursuance of related 
questions, he was led to the more theoretical and 
nlathematical discussion of vortex motion and lubrica
tion. 

In r88g Reynolds published a set of trials on a 
Ioo-h.n. steam engine, which he had specially de
signed to meet the requirements of his experimental 
work. These trials are repeatedly quoted in technical 
publications as standard examples of engine tests. 
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Later he conceived the idea of employing the same 
engine for a re-determination of the mechanical 
equivalent of heat. To absorb and measure the 
power generated, he used an ingenious form of 
hydraulic brake, which he had designed some years 
before. The vallle given as the result of these experi
ments is universally accepted. 

In looking through Osborne Reynolds's collected 
works one is struck by the thoroughness and acumen 
with \vhich he pushed his ideas to their full conse
quences on the theoretical and physical, as well as the 
practical and engineering side. 

Thus while he was investigating the condensation 
of steam with a view to its practical explanation, 
Crookes's beautiful experiments on the radiometer 
attracted his notice, and he tried to bring the two 
phenomena into connection. This led him to a first 
attempt at explaining the radiometer action. which 
was subsequently abandoned in favour of the now 
generally accepted view. This investigation caused 
him to consider the relative efficiency of convection, 
conduction, and radiation the transmission of heat, 
and he obtained results which were applied to engineer
ing problems. 

If we turn to his hydrodynamical work, we find 
that a practical problem-the racing of propeller 
screws-first led him to this subject, but he was soon 
drawn to questions of high theoretical interest, such 
as the transmission of energy in waves with their 
application to group velocities. 

It is difficult at the present time fully to estimate 
the place which his great \vork on the "Sub-mechanics 
of the Universe" will ultimately occupy. His point 
of view differs in important respects from that which 
is at present in favour, but he proved right on so 
manv occasions when he struck out a line of his 
own; that it would not be surprising if at any rate 
some portion of his work were-perhaps with a 
different interpretation of symbols-to find its applica
tion in the further development of our ideas on the 
constitution of the fundamental medium. 

To those who only knew Osborne Reynolds in his 
later life, when a difficulty of putting his thoughts 
into words grew upon him, and finally developed into 
a fatal illness, the beautiful clearness and precision of 
his earlier writings may come as a surprise. Together 
with Roscoe, Balfour Stewart, Gamgee, Stanley 
Jevons, Ward, and \Villiamson, he formed one of the 
band of workers \vhich first made Owens College 
famous as a centre of teaching and investigation. 

He was elected a fellow of the Royal Society in 
1877, and received a Royal medal of that Society in 
1888, but this and an honorary degree conferred by 
the University of Glasgow was the only public 
recognition he ever received. 

NOTES. 
TnE following fifteen candidates have been selected by 

the council of the Royal Society to be recommended for 
election into the society :-Prof. J. 0. Arnold, Prof. C. G. 
Barkla, Mr. L. Cockayne, Mr. A. L. Dixon, Sir T. L. 
Heath, Dr. H. 0. Jones, Prof. T. R. Lyle, Dr. \V. 
:\fcDougall, Mr. R. Messel, Prof. B. Moore, Mr. E. Nettle
ship, Mr. R. Newstead, Vice-Admiral Sir H. J. Oram, Dr. 
G. T. Prior, and Mr. R. C. Punnett. 

THE King will open the London Museum, Kensington 
Palace, on March 21. The Queen will accompany his 
Majesty at the opening ceremony. 

THE Berlin correspondent of The Times announces the 
death, at seventy-seven years of age, of Prof. Richard 
Andree, of Leipzig, known as a geographer and author 
of several ethnographic books. 
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THE General Board of the National Physical Labora
tory will hold rts annual meeting at the laboratory on 
Friday, March 15, when the various departments of the 
laboratory will be open for inspection, and apparatus of 
particular interest will be on view. 

l !'i the Italian Chamber on February 24 a motion was 
made and carried to express the sympathy of the Italian 
nation with the British in the loss of Lord Lister, who 
was described as one of the most illustrious benefactors of 
humanity. 

AT a representative and influential private meeting on 
February 27, convened by the Lord Provost of Glasgow, it 
was unanimously agreed that a memorial of an important 
character to the late Lord Lister should be erected in 
Glasgow, the birthplace of aseptic surgery. A committee 
was appointed to consider various suggestions as to the 
form which the memorial should take, and to report upon 
fhem. 

TnE annual autumn meeting of the Institute of Metals 
will be held in London on two days in the last week of 
September. The next meeting of the institute will be the 
occasion of the third :Vfay lecture, which will be delivered 
on May 10 by Sir J. A. Ewing, K.C.B., F.R.S., on the 
subject of "The Inner Structure of Simple Metals." 

A SMITHSO:-JIA!'i expedition, under the direction of Mr. 
H. C. Raven, will start in a few days for Borneo, where 
a collection of vertebrates and ethnological material will 
be made for the United States National Museum. The 
field work will be carried on in eastern Dutch Borneo, the 
natural history of which is almost unknown. 

REFERRJ :-JG to a note on the October issue of Tropical 
Life, published in these columns on November 30, '9" 
(vol. lxxxviii., p. 154), Dr. H. D. Gibbs informs us that 
he has written to our contemporary to correct some of the 
data wrongly attributed to him in the article mentioned. 
Dr. Gibbs points out that the writer in Tropical Life 
should have said that " 750 to woo hectares of nipa swamp 
will operate a soo-ton sugar-mill I8o days each year, not 
a roo-ton mill continuously." 

\VE notice with regret the death, on February 2 I, in his 
ninety-second year, of Sir John G. N. Alleyne, Bt., known 
as an authority in engineering and for his interest in iron 
and steel research, especially the application of the spectro
scope to analysis. Sir John Alleyne was, we learn from 
The Times, an original member of the Iron and Steel 
In.stitute, and was a vice-president of the institute during 
recent years. He was also a member of the Institution of 
Civil Engineers and the Institution of Mechanical 
Engineers. , He was associated with many important rail
way contracts, including ·the buildin·g of the St. Pancras 
Station of the Midland Railway, and was responsible for 
the design of much colliery plant. 

SPEAKING in the House of Commons on Monaay, 
February 26, the Minister for Agriculture said it is pro
posed to place at the disposal of Rothamsted a sum 
of about 2oooZ. annually to help the extension of new 
work on special lines of research. Arrangements are 
being made to send several scientific experts to India to 
prosecute inquiries relating to foot-and-mouth disease, in 
connection with the commission recently appointed upon 
the subject. It is anticipated that the cost of this com
mission will run into some thousands of pounds. 

:VIR. President of the Board of Agriculture an•l 
Fisheries, has appointed a committee to advise the Board 
on matters relating to the development of forestry. Refer-
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