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have entered the earth's atmosphere; in the indication 
that scarcely sixty per cent of the solar rays penetrate 
to the earth's surface because of the atmosphere's se­
lective absorption; and finally in a new and important 
estimate of the solar constant 

In later years Langley occupied much of his time 
with the problem of artificial flight He took up the 
subject not so much from the standpoint of the ordi­
nary inventor, but as a branch of atmospheric physics_ 
In his papers "Experiments in Aero-dynamics" and 
"The Internal Work of the Wind" he laid down for 
the first time a really sound and trustworthy scientific 
basis for the study of aerial locomotion. 

The result of his investigations was the construction 
of a small aeroplane model, an aerodrome, which dem­
onstrated the correctness of his theoretical principles_ 
His models made successful flights of about three-quar­
ters of a mile_ This was the first time in the history 
of aerial navigation that an aeroplane was driven by 
its own power through the air. The success of these 
smaller models prompted him to construct a larger ma­
chine to carry a man. In 1904, experiments with this 
contrivance were made on the Potomac River. They 
failed, unfortunately, not because of any inherent de­
fect of the aeroplane itself, but because of faulty 
launching devices-

As the secretary of the Smithsonian Institution_ 
Prof. Langley will be chiefly remembered as the found­
er of the Smithsonian Astrophysical Observatory and 
the founder of the National Zoological Park. 

Prof. Langley possessed a cultivated literary taste, 
ripened by an acquaintance with the art of the old 
world, the effect of which was at once evident when 
he began to write for publication. He had skill in the 
manipulation of tools, machinery, and instruments of 
preCISIOn. He was a practical engineer, familiar with 
the computations and the applications of mechanics 
and physics. He was a skillful mechanical draftsman 
and a trained man of business, thrifty, alert, and pro­
gressive. His thoughts were almost prophetic in re­
gard to the probable results of experiments which he 
was about to begin. 

His written work is characterized by a charm of 
style and lucidity of presentation that would do credit 
to a finished essayist His "New Astronomy" will 
ever stand as a splendid example of what can be done 
in the way of popular scientific writing. His more 
technical publications have that hardly definable qual­
ity by which we become a ware that c they are' written 
from a full mind. Every statement of fact or expres­
sion of opinion is based upon a hundred single in­
stances, or upon a hundred concurring judgments. 

. '.' . 

The Corrent SupplelDent. 

The current SUPPLEMENT, No. 1575, opens with a bio­
graphical sketch of the late Samuel Pierpont Langley, 
accompanied by an excellent full-page portrait Mr. 
G. T. Beilby writes on Gold and its Chemistry. Re­
cent investigations of polonium by Mme. Curie are re­
viewed. Some notes on steam turb-ines by Capt. H. 
Riall Sankey are published. These deal with the pro­
duction of motion energy in steam turbines of various 
types and the conversion of this energy into mechani­
cal work. The Manufacture of Hydraulic Cements is 
excellently discussed by L. L. Stone. Mr. Philip L. 
Wormley, Jr., writes on "Cement Mortar and Concrete: 
Their Preparation and Use for Farm Purposes." Mr. 
William B. Strang has perfected a system that is des­
tined perhaps to meet all the requirements of an inde­
pendent electric car. This system is a combination of 
a gasoline engine, a dynamo, and storage battery. A 
thorough description of the car is given in the SUPPLE­
MENT. Dr. W. A. Cascari gives some notes on gutta­
percha and balata. An excellent article on a conveni­
ent camera, by the late George M. Hopkins, is pub­
lished. To those who wish a good review of the recent 
progress in radio-activity a paper by Mr. Frederick 
Soddy may be recommended. The Science Notes, En­
gineering Notes, and Trade Notes and Formulre will be 
found in their accustomed places. 

•. e, .. 

HUlDan Motive Force. 

According to the researches of Fischer, the latent 
calorific energy stored in the food absorbed by an adult 
man a day is 3,000 to 3,500 calories of heat A notable 
part of this energy is used within the body for deter­
J,llining animal activity, respiration, digestion, elimina­
tion, etc. The excess may be expended in mechanical 
work. A day of eight hours and average and continu­
ous work is equivalent to a work of 127,000 kilo­
gramme-meters, or 300 calories, or a little less than 
one-half hOI'l\le-power. Under these conditions the cost 
pric� oflOOhorse-power may be thus calculated: Man, 
250 workmen at 3 francs per day, 750 francs; horse­
power, 10 hot-se-power, all expenses included, 60 francs; 
!;lngine, steam, 6 francs; engine, gas, 3.50 francs. 
Human motive force is, therefore, one hundred times 

dearer than mechanical motive force. 

Scientific AlDerican 

.'- Standard oC Light. 

To the Editor of the SCIENTIFIC AMERICAN: 
The idea of establishing a standard for light, as sug­

gested by Mr. Butzing in your issue of January 27, is 
a good one. This we have long needed, and I hope he 
will take it in good part if, in furtherance of our ob­
ject, I somewhat severely criticise his plan. 

Though the sun is, our great source of light, its in­
tensity upon the earth is subject to so many variations 
that it is inconvenient for a standard, and difficult to 
connect with any standard already in use. It seems 
to me that some simple, exact connection with an 
established standard is essential for a new standard. 

Photo salts are too unstable to satisfactorily serve 
as means of measurement 

Consider the following suggestions: Many elements 
and substances, upon being heated to certain tempera­
tures, are seen to emit light without chemical change, 
and the light increases with increase of temperature. 
Being only an amateur scientist, I will not suggest 
the proper material for a standard, but a metal or 
alloy which begins to glow at a comparatively low 
heat, and reaches a high intensity of light before in­
convenient softness appears, would seem to offer most 
suitability. The emitted light should resemble sun­
light as closely as possible in those characteristic 
qualities by the effect of which it is to be measured. 

By any good device adapted to the chosen way of 
heating, suspend a standard ball of the alloy, say o f  
1 decimeter diameter, within a tube o f  2 decimeters di­
ameter, made of non-heat-conducting material, and hav­
ing directly in front of the ball a circular opening of 1 
decimeter diameter. At a distance of 1 meter directly 
in front of the ball place the light-measuring medium. 
At a prescribed place within the ball, perhaps best at 
the center, place the bulb of such a standard self-regis­
tering thermometer as shall be capable of effectively 
resisting the high temperatures, and the scale of which 
can be conveniently read by the light of the glowing 
ball. I suggest an electric furnace method of heating 
the ball. ,The experiments must be conducted in a 
light-tight room. 

By such a method, exact ratios of Centigrade degrees 
to adopted light units can be determined. At once diffi­
culties occur to me and, no doubt, some of your read­
ers will see many more. Reliable thermometers for 
high temperatures have hardly yet been made, but 
by many experiments with a number of instruments, 
a,;working approximation ,of accuracy can be wrought 
out, which researches with the better instruments of 
the future can correct. 

How would selenium answer as a measuring me­
dium? I am not acquainted with the element, only 
that, by report, its electrical conductivity changes in 
relation to the intensity of the light to whil;h it is 
exposed. To what particular rays of light it is sensi­
tive, I am not informed. If to the actinic rays only, 
it will be suitable for measuring photo rays and sun­
light, but not so well for other illuminants. If selen­
ium be used, the measuring instruments can be made 
of a standard selenium cell, a small and simple dynamo 
run by clockwork and a weight, and a good galvan­
ometer. If, as is not likely, selenium is sensitive to 
polychromatic light, then by making the ball of an 
alloy whose rays will fairly well cover the solar spec­
trum, we will have the elements for the making of a 
good all-around instrument. It is, of course, evident 
that the light of the glowing ball must be adapted to 
the measuring medium. 

I hope the many readers of the SCIENTIFIC AMERICAN 
will give us full criticisms and further information. 

IRVING G. CHATFIELD. 
Forestville, Conn., February 10, 1906. 
[Greenish-yellow rays of light produce the greatest 

effect on selenium.-ED.] 

Lubrication oC the Under-W ater SurCace ofSIJiP8. 

To the Editor of the SCIENTIFIC AMERICAN: 
Being a subscriber to your periodical, I read certain 

letters in your issues of January 6 and 27 concerning 
the lubrication of the under-water surface of ships; but 
it was only a few days ago that my attention was 
called to a letter on the same subject, published De­
cember 23, 1905, signed D. B. I have read these letters 
with the utmost interest, particularly because I have 
bUfiied myself with the discussion of this question for 
the last two years. 

Some twenty years ago, it occurred to me that it 
would be possible to lessen the friction between a 
ship's skin and the surrounding water lJy means of air 
bubbles; but as I had at that time no leisure for ex­
periments, I was unable to attempt the exploitation 
of my idea. However, since I have retired from busi­
ness I have again taken up the question, and have 
carried out some experiments with the model of a 
vessel on nearly the same lines as mentioned in the 
letter of '1'. W. H. in your issue of January 27. These 
experiments were not at all satisfying, and there was 
no apparent diminution of the friction obeervable, even 
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when the under-water part of the model was wholly 
surrounded by air bubbles. 

Notwithstanding these unsatisfactory results, I am 
still convinced that the idea is of value. As I did not 
have the opportunity nor the means to experiment on 
a large scale I used a small model, and it appears to 
be possible that the air bubbles in this case reached 
the surface of the water before coming in full contact 
with the under-water surface of the model, or that 
there were other circumstances which gave rise to 
these poor results. I thought it best to solve this 
question by experimenting on a large scale, but before 
undertaking this it appeared wise to study the motion, 
size, shape, etc., of air bubbles containing different 
quantities of air at different depths, rising along dif­
ferent planes of different structures, at different in­
clines, and so on. 

If the idea were correct, it would undoubtedly be of 
the utmost economical value, and worthy of thorough 
investigation. From these considerations I began early 
last year to project and construct a series of physical 
instruments for the purposes of this investigation, and 
have already obtained some remarkable results. It 
will take a considerable time, however, before my re­
searches are completed. At all events, the idea of 
lessening the friction between a ship's skin and the 
surrounding water is not new, nor is it as simple as 
it appears at first glance to be. Possibly it was not 
even novel twenty years ago, when it first occurred 
to me. J. K. E. TRIEBART. 

Nymegen, Holland, February 14, 1906. 

Wrought Iron Cor Pipes. 

About 1890 several cast-iron conduits at Berlin, from 
3.5 to 10 centimeters in diameter, were ruptured, which 
led the authorities to replace the cast-iron pipes with 
those of wrought iron, covered with the following com' 
position for protection: 65 kilogrammes of tar, 3 kilo­
grammes of rosin, 15 liters of sand, 7 liters of loamy 
clay, and 4 liters of powdered lime. A coating of this 
mixture, 3 or 4 millimeters thick, was applied. In 
more than a dozen years of service, these pipes have 
been preserved from rust and have undergone no 
change.-Rev. des Eclairages. 

There has been recently completed in New York city 
the largest strictly private electrical plant in the 
world. This plant, situated in the basement of the 
Mutual Life building, is designed to furnish light and 
power to an entire city square and its tenants. The 
plant consists of four 600-horse-power Watts-Campbell 
Corliss engines and four 350,kilowatt 1l0-volt genera­
tors. The engines are of the Tangye or heavy "roll­
ing-mill frame" type, supplied with Corliss valve gear. 
The generators are provided with a special feature in 
the form of an automatic brush-shifting device, which 
moves the brushes back and forth across the face of 
the commutator, thus eliminating the possibility of 
wearing ridges. 

This plant is designed to replace the old equipment 
of four 100-kilowatt Siemens & Halske generators, di­
rect coupled to straight-line engines. '1'he work of in­
stallation began about two years ago with the removal 
of the old boilers originally supplying steam to the 
Mutual Life building. The present boilers are de­
signed to furnish steam at 300 pounds pressure if 
necessary. 

The foundation for the plant had to be specially con­
structed, the location of the new units being limited 
to the space occupied as a court between the various 
buildings. The difficulty of constructing the founda­
tions was enhanced by the fact that the concrete slabs 
supporting the structural steel columns of the build­
ing's framework rested on sand, which had to be ex­
cavated from between the columns with the greatest 
care. A sufficient space having been cleared out, beams 
were laid in such a manner as to form a closely bolted 
network, concrete was poured on and about them to 
fill in the entire excavation, and the various units of 
the plant were bolted securely to this firmly-knit mass. 
The plant is designed to operate 20,000 incandescent 
lamps, 10 or 12 electric elevators, 8 motors of from 2 
to 6 horse-power, including an electric pump, and 6 
blowers, with fans ranging from 36 to 60 inches diam· 
eter. 

... " .. 

Tomato growers in the English county of Kent are 
perplexed by a strange bacterial disease which appears 
among the fruit every five years. The disease first 
made its appearance in 1888, defied all efforts that were 
made to eradicate it, and ruined the crop. The follow­
ing year, however, there was no trace of it. In 1892 
and 1897 it appeared again, though with diminishing 
prevalence, while its last attack was in 1901-02. From 
the careful studies that have been made, the disease 
appears regularly in five-year cycles. Every possible 
effort to exterminate the pest has been made, but with­
out success. The disease is of a most virulent and epi­
demical character. The crops are entirely ruined, &Ild 
serious loeeee luwe reeulted. 
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