
and if they are to be prevented, the cure will have to 
be found in the process of manufacture. The fatigue 
of metal is a pretty theory, and one which was largely 
accepted a few years ago. To-day, however, it is be
lieved that such fatigue does not take place, except, 
perhaps, in cases where the metal is subjected to very 
violent and long-continued strains. 

MUNICIPAL GOVERNMENT WITHOUT TAXATION. 

The city of Glasgow, Scotland, is in the fortunate 
position of being able to pay all the expenses of the city 
government out of the revenue derived from its public 
improvements-a state of things which has earned for 
this city the title to be called the most advanced and 
best governed city in the world. The details regard
ing the system employed by the Illunicipal authorities 
are given in a letter from Mr. Joseph Asbury Johnson, 
in the Morning Call, of San Francisco, from which it 
appears that the progress of improvement of the city 
dates from the year 1854, when a number of philan
thropic citizens formed an association for the improve
ment of the condition of the slum population. This 
was practically the beginning of a reform movement 
which ultimately resulted in an act of Parliament em
powering the city corporation to carry out the work 
which philanthropy and private effort had failed to 
accomplish. It is claimed that at this time the condi
tion of the poor in the city was worse than in any other 
of the cities of Great Britain. On June 11 occurred the 
thirty-first anniversary of the passage by the British 
Parliament of the Glasgow Improvement Trust Act. 
The measure has worked so well that to-day the slum 
districts are practically eradicated. The city con
demned the wretched tenements and erected in their 
place the very best form of modern sanitary b uildings, 
containing one, two, three, four, or five room apart
ments, which the city rents to the tenants at from $3 

to $17 a month. The water and gas rates which are 
paid to the city are merely nominal and reduce the 
cost of living to a minimum. There are altogether 
over one thousand of these suites of rooms or flats 
owned by the city and rented at the prices named 
above, and at the average rate of six persons to the 
flat, there are over six thousand people accommodated 
in this way. The scheme has been so well managed 
that the income derived by the city not only covers the 
interest of the investment, cost of maintenance, and 
all incidental expenses, but there has actually accu
mulated a sinking fund which is gradually wiping out 
the debt incurred in the purchase of the condemned 
property and constructing the new tenements. 

Encouraged by the success of this experiment, the 
city organized a system of relief and benefit for widows 
and widowers with small families who are obliged to 
go to their daily labor and have no one in whose care 
they can leave the children. A large building was 
erected, containing one hundred and seventy-five bed
rooms and a number of nurseries, bathrooms, kitchens, 
and playrooms for the children, and a staff of nurses 
was engaged to look after the little ones during the 
entire day. The charges are extremely low, including 
as they do light, heat, washing and care of the chil
dren, etc. The prices paid are as follows: For a 
mother and child, 79 cents per week; a mother and 
two children, 95Yz cents; with three children, $1, and 
12Yz cents for each additional child. For a father and 
one child, $1.04 a wepk; father with two children, $1.21 
per week; with three children, $1.38 per week, with a 
charge of 16 cents extra for each additional child. In 
addition to this, board is provided for adults at 5 cents 
for breakfast, 8 cents for dinner, and 6 cents for supper, 
or 19 cents per day. Summing up these items, we find 
that a widow with three children can live very com
fortably for $3.38 per week, and a man with three 
children for $3.75. 

A further extension of the operations of this laudable 
system of government is now being carried out, by 
which the city will be given parliamentary power to 
expropriate property to provide sanitary dwellings for 
all the working classes. So excellent is the credit of 
the city that it is able to borrow all the money it needs 
at 2Yz per cent, a rate of interest which will go far to 
make the venture a financial success; and it is reason
ably expected that the social and sanitary results will 
fully compensate the city for the outlay. It may be 
mentioned here that many years ago the city estab
lished public wash houses where, for 4 cents an hour. a 
woman is allowed the use of hot and cold water wash
tubs, and may have the washed clothes machine-dried 
and mangled all within the hour. It is claimed that 
of all the va8t number of operations of this kind under
taken by the city none has proved a failure, and what 
this means can be understood when it is said that the 
authorities have under their care city farms, city mark
ets, dairies, libraries, scientific schools, and many other 
things of like character. Indeed, the city has realized 
in fifty different ways the rpduction of the cost of ser
vice to the public which comes from the public owner
ship of lighting plants, street cars, waterworks, mark
ets, and other public utilities. In conclusion it may be 
said that no clearer tribute to the success of the system 
can be paid than by the fact that the entire revpnue of 

the city is derived from its public works and institu-
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tions, and that the hours of service of the public em
ployes have been shortened and their daily wage 
increased. 

.1 •. e 

SETTLEMENT OF THE VACANT PUBLIC LANDS OF 

THE UNITED STATES. 

The settlement of the middle and far West of the 
United States presents the most striking example in 
history of the rapid subjugation of a virgin country by 
an enterprising race. The records of ancient or me
dieval times fail to show a single instance in which a 
people has taken possession of the land so swiftly and 
covered it as if by magic with the evidences of an up
to date civilization. Nor is it likely that such a de
velopment as that of the past thirty years will be re
peated in any othe r quartpr of the world. The great 
railroad which is under construction by the Russian 
government across Siberia is not likely to produce 
any such a transformation as followed the completion 
of our own transcontinental lines to the Pacific coast; 
and jUdging from what has alrpady been accomplished 
in the civilization of Africa, it is likely that its develop
llIent will be slow in comparison with that of our 
Western territories. 

If we wish to trace the history of legislation on the 
subject of the disposal and settlement of public lands 
in the United States, we must go back to the earliest 
days of the repUblic. An ordinance was passed in 
1787 which provided for the organization of the ter
ritory lying to the northwest of the Ohio, and de
clared that the new States should never interfere with 
the disposal of the soil by the United States. In an 
interesting article in the National Geographic Maga
zine, by Mr. Emory F. Best, assistant cOlllmissioner 
of the General Land Office, we are told that in all sub
sequent admissions of new States into the Union thp 
absolute proprietary power and primary right of dis
position of the soil has been uniformly reserved by 
solemn compact in conformity therewith. Cessions of 
territory to the United States were made upon the 
condition that the land should be held in trust for all 
the States, the original purpose being to create a fund 
f0r the redemption of the public debt. 

The basis of the public land system is found in the 
plan submitted to Congres8 in 1790 by Mr. Hamilton, 
in which it was sought to raise revenue from the sale of 
the land. It provided for the disposal of the public 
domain at public offering, by private cash sales, and 
by the allowance of the preference right of purchase 
to actual settlers under the several pre-emption laws. 
These laws were at first temporary, being limited in 
their operation, until the general law of 1841, which 
continued in force until its repeal by the act of March 
3, 1891. 

The general policy of sales for revpnue remained 
unchanged until the question of free homes for the 
people came to be agitated, and resulted in the home
stead law of 1862. The homestead law providpd that 
any citizen who is the head of a family, or who has 
arrived at the age of 21 years, Illay acquire title to 160 
acres of land by residing upon, cultivating, and im
proving the tract for five years immediately preceding 
his final proof, free from all cost except the Land Office 
fees. 

The homestead law was one of the most beneficent 
ever recorded in the statute books of a nation. Com
ing about the same time as the extensive grants of 
land in aid of the construction of the Pacific railroads, 
it proved to be a powerful factor in the building upon 
of the vast extent of country lying to the west of the 
Mississippi River. Thirty-five years ago the Indian 
roved over this country, much of which was known as 
the Grpat American Desert, and dwpllers in the East
ern States only caught an occasional glimpse of its 
natural riches, when obsprvant travPlers returned with 
stories of its rich grass lands and endless ranges of 
forest-clad hills. How largely the settlers have availed 
themselves of the law is shown by the fact that up to 
the last fiscal year 508,936 homestead entries have 
been allowed, embracing an area of 67,618,451 acres. 

Altogether, during the period under review, 247,000,-
000 acres have been sold for cash. In this total are in
cluded the homestead entries, which have realized 
about $280,000,000. This item, with the grants to rail
roads and donations to States for educational purposes 
and internal improvements, includes the greatest por
tion of the public lands already disposed of by the 
government. 

There remains some 600,000,000 acres of vacant public 
land, exclusive of Alaska, of which 100,000.000 acres 
only are favored with sufficient rainfall for .the success
ful cultivation of crops. The title to the soil is in the 
United States, but the control of the water rests with 
the State. Mr. Best is of the opinion that unless these 
two elements are combined, the land is valueless, and 
he asks the question: "Are the laws which have 
operated so favorably in the disposal of the well 
watered and fertile lands of the Mississippi Valley 
adequate to the conditions that confront us in the arid 
West?" The act of March 3, 1877, authorizing the entry 
of 640 acres of desert land upon the condition of paying 
$1.25 per acre and reclaiming the land by irrigation, 
which was designed to meet these conditions, has failed 
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to yield any commensurate results of thp kind intended; 
for while the lands lying along the borders of the 
streams, which are capable of easy irrigation, have been 
taken up. the arid lands proper. or those that cannot 
be reclaimed by the individual efforts of the settler, are 
still lying neglected. 

It is estimated that of the 500,000,000 acres of vacant 
lands within the arid region only 20 per cent can be 
brought under cultivation, and that this can only be 
done by good engineering treatment of the problem, 
and a careful use of the water that is brought in. The 
special committee appointed by the United States 
Senate in 1889 to investigate this subject, says: "The 
irrigable lands are limited in extent. The area of the 
arid region which c an be irrigated is a small fraction of 
the entire region. '.rhis arises from the fact that all 
the waters that can be used are insufficient to serve all 
the possible irrigable lands. It therefore becomes 
necessary to select the lands t@ be redeemed. On the 
wisdom of this selection vast interests depend. It is 
possible to irrigate lands on the mountains and on the 
high plateaus. but if the water is used there it cannot 
be used below, and these elevated lands will not make 
the best homes for the people. The climate there is 
rigorous, and the variety of agricultural products that 
can be raised is limited. being chiefly hay and vege
tables. To use the water on such lands is largely to 
waste it, and to drive agriculture into the mountains 
is to doom the people engaged therein to a dreary life 
in a subarctic climate. It is therefore manifestly to the 
interest of the greatest number of people that the agri
culture of the arid lands should not be established in 
the mountain regions. The valleys and plain� below 
are warm, salubrious, and rich. the v:triety of agricul
tural products is great, and if the waters are used on 
these lands, they will give support to a prosperous 
people." 

It is argued from the above report that the vacant 
public lands should not be disposed of until they have 
been brought into an agricultural condition by irriga
tion, and it is suggestpd that the best way to accom
plish this result would be to let the States control the 
waters within their respective borders. The right to 
use the water being under the absolute control of the 
State, it would, if it also controlled the land, be in a 
position to secnre, by a judicious choice of the land to 
be irrigated, an economical and profitable use of the 
water. A t present 76 per cen t of the arid land is in the 
hands of the government. In Nevada 95 per cent of 
the area is vacant, and these lands contribute nothing 
to the revenues of the State, and therefore it is impos
sible for the State to undertake a system of irrigation 
itself. It would surely be good policy for the govern
ment to dispose of them to the State, so that they may 
become an available source of revenue. It is true the 
Carey act of August 19, 1894, authorizes the Secretary 
of the Interior to contract with any of the desert land 
States to donate to the States such lands as the States 
may cause to be irrigated, reclaimed, occupied, and 
cultivated by actual settlers; but it fails to give the 
State sufficient control over the lands to enable it to 
pledge them as security for their reclamation, and 
hence it cannot contract for the construction of works 
on the most favorable terms. The assistant cOlllmis
sioner argues with much reason that if the Carey law 
were so amended as to provide for the granting of the 
lands to the State upon application, leaving the State 
frpe to contract for their re'llarnation and to pledge 
the lands as security therefor, it would be of practical 
benefit, and under its provisions the State might be 
enabled to secure the reclamation of all the lands within 
its limits that could be utilized. 

INTERESTING MARINE STATISTICS. 

The merchant marine of the United States on June 
30, 1896, comprised 22,908 vessels of 4,703,880 gross tons 
-a decrease of 330 vessels, but an increase of 68,000 

tons over the previous year. Wooden sailing vessels 
numbered 16,244, of 2,310,819 gros� tons. Iron and steel 
steamers numbered 880, of 1,004,113 gross tons. Vessels 
documented at the Atlantic and Gulf ports numbered 
16,786, of 2,667,313 gross tons; at Pacific coast ports, 
1,560, of 437,972 tons; on the great lakes, 2,333. of 
1,324,068 tons; and on the Western rivers, 1,229 vessels, 
of 274,527 tons. Vessels registered for the forpign trade 
num bered 1,257, of 844,954 tons, of which 244 are 
steamers. Vessels built and documented during the 
year number 723, of 227,096 gross tons, or more than 
double the construction of the previous year. On the 
grea t lakes 117 vessels, of 108,782 tons, were built. -Re
port of Bureau of Navigation. 
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DEATH OF PROF. FRESENIUS. 

Prof. Carl Remigius Fresenius, the great chemist. 
died June 10, from a stroke of apoplexy. He was born 
in 1818, at Frankfort-on-the-Main, and was made pro
fessor of chemistry at the Institute of Wiesbaden. He 
founded a laboratory at IVicsbaden, which resulted in 
great developments, particularly of an industrial and 
agricultural nature. He was the author of several 
works on chemistry, the most famous being probably 
his "Qualitative Analysis" and his "Quantitative 
Analysis." These works have a world-wide reputation. 
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