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lead and zinc ores in Wales and for nemaiite in Cum
berland. The following is an instance of successful 
prospecting with this method. 

The lead and zinc mines at Cwmstwth, Devil's 
Bridge, Cardiganshire, Wales, owned by Mr. H. Gam
man, have been worked for the past 1,700 years, and 
a good-paying lode was found to cease suddenly in one 
direction. After costly and numerous attempts to dis· 
cover this 'lode beyond this fault, the attempt was 
abandoned. 

Mr. Williams, being called in, placed the two elec
trodes at a considerable distance from the broken lode 
on unmined ground, and in such a position that a per
pendicular through the center of the line joining the 
two electrodes would coincide with the run of the lode 
as worked out. 

The current streams from the one electrode to the 
other would thus. under normal conditions of homo
geneity, pass at right angles through the extension of 
the lode if it existed beyond the fault. 

Exploring with the resonators, Mr. Williams found 
on the hillside that the line of normal current flow was 
in several places rotated through a very considerable 
angle. After careful mapping out of the results ob
tained, the direction of the lode was fina'lly predicted. 

A tunnel was at once commenced by Mr. Gamman's 
instructions, with the result that a good lode of lead 
and blend was discovered after a drivage of less than 
three fathoms. Mr. Gamman told Mr. Williams that 
in proof of his belief in his modus operandi, he had 
ordered a third drivage to be started, to reach the rich 
ore detected by the instruments at a lower level. 

Transmitting Apparatus. 
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Receiving Apparatus. 

DIAGRAM OF THE DRAFT-WILLIAMS SYSTEM OF ORE 

PROSPECTING. 

"Had your instruments," writes Mr. Gamman, "been 
discovered years ago, it is my opinion that tens of 
thousands of pounds would have been saved in these 
mines alone." 

It wi'll, of course, be necessary to train mining engi
neers and prospectors in the use of the instruments and 
in the detection of the presence of the waves. The 
whole outfit is, however, simple and easy to work with. 
Its development during the next few years will be 
watched with interest by all interested in mining 
operations. 

[While this method of finding ore enables the pros
pector to detect and locate a body which is a good 
conductor of electricity, it, on the other hand, offers 
him no guarantee that this conductor is valuable ore; 
for any metal substance, such as iron piping or a piece 
of wire, or better still a stratum of moist earth or a 
subterranean stream, would affect the detecting instru
ment and indicate a vein of ore. Nevertheless, though 
this be so, the Draft-Williams system should be of 
valuable assistance to the prospector, because it re
duces greatly his chances of failure by assuring him of 
the location of some good conducting medium, which 
can be further investigated by boring or some other 
test.-ED.] 
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It is announced in Berlin that Count Zeppelin's air
ship shed on Lake Constance, together with his appar
atus, will be sold at auction. The count is a poor 
man. He sank over one miNion marks in the enter
priSe. 

• • 

In Sweden books are placed in third-class railway 
cars for the free use of passengers. A similar plan is 
about to be adopted in Denmark. 

Scientific American 

ALEXANDER GRAHAM BELL. 
BY MA.H.eUS BEN.JA�IIN, PH.D 

The World's Fair held in Philadelphia in 1876 had 
for its principal object the celebration of the one hun
dredth anniversary of our national independence, but 
of greater importance was the demonstration of the 
wonderful mechanical genius of our people, that has 
since given to the United States the industrial su
premacy of the world. An event of that exhibition 
that is noW historical is characteristic. Men of science 
had come from various countries to examine and study 
the numerous inventions that were to be seen. A dem
onstration of the transmission of sound by electricity 
was anno·unced, and a special wire connecting widely 
separated parts of the grounds was installed. There 
were those who were incredulous of the possibility of 
sending the human voice. over so great a distance, and 
they did not hesitate to express that opinion, but 
the youthful physicist with a boldness begotten of 
lmowledge insisted that the instrument would do what 
he claimed for it, and it did. Distinct and clear came 
the tones of the voice at the other end of the line, 
forcing conviction upon those who were doubtfu'l, and 
a new invention-the telephone-was given to hu
manity. 

A few words will suffice to give an outline of the 
inventor's career. Alexander Graham Bell was born 
in Edinburgh, Scotland, in 1847, and in 1872 settled in 
Boston, where he was called to the chair of Vocal 
Physiology in Boston University, and there introduced 
the system of visible speech invented by his father. 
the venerable Alexander Melville Bell. The success of 
the telephone brought him fame and ample means, and 
having married the daughter of the late Gardiner G. 
Hubbard, he settled in Washington, residing there 
during the winter months, and spending the summers 
at his country place at Cape Breton. 

While he is a man of leisura, as the phrase goes, Mr. 
Bell finds much to occupy his attention, and he has 
but iittle spare time. During the season that he spends 
in Washington, which is frequently interrupted, how
ever, by trips to Florida or California, and to Europe, 
as is shown by the many interesting objects that he has 
gathered from various parts of the world, with which 
his house on Connecticut A venue is filled, he neverthe
less finds much to do with several institutions ill 

which he is interested, for he makes the pursuit of 
knowledge his principal pleasure. 

It will be remembered that for his invention of the 
telephone, the French Academy bestowed upon him its 
valuable Volta Prize of 50,000 francs, and with this 
sum, together with important additions, he founded 
in 1883 the Vo'lta Bureau. A building was erected in 
Georgetown in which a library is installed and facili
ties are afforded for the study of problems by the solu
tion of which the condition of deaf mutes may be 
improved. He frequently visits this Bureau, and exer
cises toward it almost a paternal interest. 

Another institution in which Mr. Bell takes great 
interest is the Smithsonian Institution. He has fol
lowed most closely the experiments made by Secretary 
Langley in aerodynamics, and in 1891 presented him 
with the sum of $5,000 for the further prosecution of 
his investigations. Mr. Bell was an eye-witness of the 
successful ascensions of Dr. Langley's aerodrome in 
1896, and communicated a description of those flights 
to the French Academy of Sciences. Mr. Bell was ap
pointed in 1898 to the vacancy on the Board of Regents 
caused by the death of Mr. Gardiner G. Hubbard, and 
he also succeeded to Mr. Hubbard's place on the Execu
tive Committee. I;Ie has recently advocated with much 
earnestness the bringing of Smithson's remains from 
Genoa to Washington, offering most generously to de
fray the expenses, provided the Regents will care for 
them on their arrival in this country. 

Mr. Bell devotes considerable attention to the Na
tional Geographic Society, of which he is president, and 
the erection of the new building, a memorial to the late 
Mr. Hubbard, its former president, now rapidly ap
proaching completion, is carefully watched by him. 
Whenever questions concerning the policy of the So
ciety come up for consideration, or indeed other im
portant matters pertaining to the development of 
geographic science, he gathers the BO'3.rd of Managers 
around him at lris home, and the subject is then thor
oughly discussed. Two topics of more than common 
importance are now receiving much careful considera
tion. The first of these has to do with the Geographic 
Congress whicb is to assemble in Washington a year 
hence, and for which plans are now being matured; 
and the other is the selection of a suitable representa· 
tive to accompany the Ziegler Expedition to the North 
Pole . 

As a host Mr. BeU is most delightful. For several 
years his Wednesday evenings have been noteworthy, 
for to his home are invited men who know things, and 
who have something to say that is worth listening to. 
Distinguished visitors to the capital are invited to 
meet the men of science whose regular duties make 
them part of the official life of Washington; and Simon 
Newcomb, most eminent of American astronomers, 

S. P. Langley, the distinguished Secretary of the Smith· 
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son ian Institution, Carroll D. Wright, first among 
political economists and statisticians, Harvey W. Wiley, 
the genial chief of the chemical division of the De· 
partment of Agriculture, Willis L. Moore, the able 
head of the Weather Bureau, O. H. Tittman, of the 
Coast Survey, and the many younger men whose names 
need not be mentioned here, for they fill the pages of 
the most recent scientific journals, announce their lat
est discoveries, which are pleasantly discussed and 
commented on. It should be mentioned that as presi
dent of the National Geographic Sodety he frequently 
entertains distinguished explorers and traveiers. The 
splendid reception that was tendered to Nansen a few 
years since was an event that will be long remembered, 
and this winter De Windt was'made the guest of honor 
at a reception given by Mr. Bell after his recent lec· 
ture "From New York to London by Rail via Bering 
Strait." It is by such means that he finds his greatest 
enjoyment. 

At his summer home in Cape Breton Mr. Bell finds 
it possible to devote even more time than ever to his 
hobbies, and these, as I have tried to show, form his 
chief enjoyment. His kite experiments, concerning 
which so much has been written without authority, 
have occupied much of his time; and it may be said 
that at one of his Wednesday evenings during the past 
winter he was prevailed upon to describe these experi
ments, the results of which will shortly be prepar
ed for publication; it may be now said that after 
many triais with various forms of kites it became ap
parent that certain forms possessed greater force than 
others, and showed a power quite capable of carrying 
several hundred pounds. Another interesting investi
gation which he has carried on at his summer home 
has been the improving of the breed of sheep on his 
farm. He found curiously enough that the amount of 
food given to the animals seemed to haTe a direct rela
tion to the sex of their young. His results of this in
vestigation were presented before the National Acad
emy of Sciences at the spring meeting in 1901, and 
referred to in the SCIENTIFIC AMERICAN for April 27 of 
that year. 

Naturally Mr. Bell has received many honors. The 
French government, ever quick to recognize science, 
has conferred upon him the decoration of the Legion 
of Honor in one of the higher classes. The Society of 
Arts in London in 1902 gave him its Albert mo',dal, 
which is awarded only to those who by their writings. 
researches, inventions, or investigations have uone 
something that will forever be of lasting benefit to 
humanity. Eads and Edison are the only Ainericans 
who ha.ve previously received this meda'l. In 1883 he 
was chosen a member of the National Academy of Sci
ences in our country. 

Universities at home and abroad have conferred hon
orary doctorates upon him. The National Deaf Mute 
College of Washington and the University of Wiirzburg, 
Bavaria, have given him the degree of Ph. D. The ex
c{)edingly ingenious electrical device, by means of 
which the exact location of the bullet in President Gar
field's body was detected, was invented by him and 
gained for him the honorary conferment of the de

gree of M. D. from the University of Heidelberg at the 
time of the celebration of its fifth centenary. Amherst 
(1901), Harvard (1896), and St. Andrews (1902) have 

conferred upon him the degree of LL. D., and that from 
Harvard was in special recognition of his method of 
improving the condition of deaf mutes. 

PROF. BELL'S KITE EXPERIMENTS. 

The final paper read before the last meeting of 
tho Academy of Sciences was "On the Tetrahedral 
Principle in Kite Structure," by Alexander Graham 
Bell. At the outset he said that in the old Hargrave 
box kite, and all subsequent kites and flying machines 
of the same order, there were two important defects, 
which he described as follows: The box kite is 
braced in a horizontal and vertical direction, but not 
otherwise, so that cross supports have to be intro
duced in the frame, which increase the weight with
out adding to the flying power, and at the same time 
operate as an obstacle to the wind. The chief defect 
of the box kite, of which Dr. Langley's aerodrome i s  
an elaboration, i s  that the weight increases with the 
cube as rapidly as the lifting power does with the 
square, so that the larger the kite, the less it will lift 
in proportion. In view of these facts, he had been 
led, he said, to construct a kite, the frame of which 
would present the form of a triangle no matter from 
what side one viewed it. In other words, the frame 
was a perfect tetrahedron; and in experimenting 
with the same, he found, as he had expected, that it 
was self·braced in every direction, and moreover, 
that the lifting power increased at a greater ratio than 
the increase in weight. He was, furthermore, sur
prised at the facility with which such a kite could 
be managed. By combining a great number of these 
kite terahedrons he had recently built up an immense 
kite, with which he successfully lifted not only a man, 
but a weight of 200 pounds, showing the vast improve
ment of this over all previous machines of the same 
order. 
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