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THE CHICAGO DRAINAGE CANAL. 
In a recent issue of this paper we described the oper­

ations in progress on the great Chicago drainage 
canal, a work which, viewed from the aspect of civil 
engineering and of sanitation, is one of the greatest 
ever undertaken by man. Lake Michigan is separated 
by a low divide from the Des Plaines River, this di­
vide lying in the city of Chicago. The Des Plaines 
River, running from the north and west, then to the 
south, runs into the Illinois River, nuiting with the 
Kankakee River: the Illinois then runs into the Mis­
sissippi, a short distance above the Illouth of the Mi�­
souri River and on the opposite �ide thereto. Within 
the city of Chicago is the stream, now a malodorous 
one, termed the Chicago River, which empties into 
the lake, delivering thereto a quantity of Chicago sew­
age. 

Alarmed for the quality of her drinking water, 
which is taken directly from the lake, Chicago has 
built tunnels far out iulo the lake, with intakes'at 
their end, whence the city water is taken. But this is 
only a temporary expedient; as the city increases ill 
population, the sewage delivery to the lake becomes 
larger and larger in volume and its area of contamina­
tion becomes greater. 

Two miles from the bed of the Chicago River, which 
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latter flows into the lake, is the Des Plaines River, whose 
waters ultimately reach the Gulf of Mexico. For some 
time past much of the �ewage from the city has been 
di verted from the lake by pumping and by the natural 
contour of the ground and has flowed into the Des 
Plaines River. By piercing the two miles of the divide 
just described, communication eould be opened be­
tween the great lakes and the Gulf of Mexico. The 
next proposal was to send all the sewage into the gulf. 
The use of a nat· ural river bed for the sewage of the 
great city being inadvisable, the operation of con­
structing a canal 35 miles long from Chicago to the 
city of Joliet was commenced, and earth was first 
broken on September 3, 1892, a day named "Shovel 
Day" by the enthusiastic engineers. Since that period 
the work has been vigorously prosecuted. For the ex­
cavation the most extensive machinery was employed, 
and if ever the Nicaragua Ganal or Panama Canal is 
\lushed to a successful conclusion, much may be learned 
Oy their constructors from the operations on the Chi­
cago Canal. 

Our bird's eye view is designed to show at a glance 
what is to be done. The mouth of the Chicago River 
is seen on the lake front. A short distance back from 
the lake, at Robey Street, Chicago, the canal proper 
begins, and it can be traced in the illustration winding 
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through the country until it reaches Lockport, its 
southern terminus. Beyond Lockport, certain subsi­
diary changes will have to be made to carry the flow 
successfully through Joliet, but with the construction 
of the caTlal frolll Robey Street to Lockport, the IL in 
work is done. The eros!' section of the canal gives it  
various bottom width�. For !lome sections a bottom 
width of 202 feet, with side slopes two to one, is given 
it. This is the large�t �ection of the canal, and is fol­
lowed through the roek of certaiu sections in order to 
avuid any further difficult operations. But i n  softer 
ground, where the canal can be enlarged at any time, 
the bottom is reduced to 110 feet. The larger section 
will accollllllodate a flow of 600,000 cubic feet per 
lllinute, a sufficient provision for a population of 
3,000,000 of people. The narrow channel is about half 
this capacity, ami is therefore adapted for the presel}t 
population of Chicago. Another portion of the canal 
has the width at the bottom of 160 feet, with vertical 
sides. The grade of the two first named widths of the 
canal is 1 to 40,000; tile last named width is given a 
grade of twice this amount, " 0, though of medium 
V:'idth, it has the full capacity of the widest portion of 
the canal 

Chicago datum designates the level of the low water 
of Lake Michigan in 1847. At Robey Street, where the 

BIRD'S EYE VIEW OF THE CHICAGO DRAINAGE CANAL. 
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canal begins, tht: bottom is 24.488 feet below datum. 
The entire descent would be sufficient to send a very 
rapid current t'Irough it, but at Lockport controlling 
works are established, consisting uf gates or movable 
dams, by which the flow of water from the canal into 
the Des Plaiues River beyond it is controlled. Thus the 
course of the Chicagu River, whose waters now run 
to the lake, will be reversed; the lake will in the fu· 
ture run into the Chicago River and down the canal, 
and the outflow will be regulated by a dam at Lock· 
port in the distance. 

The Des Plaines River, whose stream is subject to 
the widest fluctuation, has also been taken care of. 
Accordingl y, diversion works, as they are termed, 
are established, one of our smaller views showing 
the work in progress upon them, to keep the water 
out of the canal. Thirtflen miles of new river chan· 
nel were excavated parallel with the main drainage 
canal, nineteen miles of levee were built between river 
and canal for the sawe purpose, while at the head of 
the river diversion a spillway is to be built for letting 
surplus water run back into the lake, as arrange· 
ments have not yet been made to carry the entire flow 
of the river with that of the canal to the city of Joliet 
below Lockport. It will thus be seen how very per· 
fect the w hole sy�tem is. 

Looking at the bird's eye view, the terminus of the 
canal marks Lockport. Below Lockport the sinuous 
river can be traced to Joliet. This portion is a rela­
tively steep declivity, involving a fall of some 42 feet 
in a distance of 47:1' miles. Lockport, therefore, is the 
critical point; the raising or lowering of the control 
gate a few inches means an immense difference to the 
flow through the canal. Up to the limit of the canal's 
capacity the level of the great lakes rests in the hands 
of the engineer. 

It is not Ollly as a drainage canal that the work is 
being prosecuted. The Chicago people fondly hope 
that it will eventually be a fully developed ship canal, 
and some believe it possible that communication with 
the ocean may be made by it. Our view of the canal 
as completed, with a railroad on the bank, the 
!'teamship and steam barge running through 
it, gives an idea of what it will be like when fin­
ished. The other view shows operations incident 
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THE ELECTRIFICATION OF TXE AlB BY JlAIN 
DROPS AND WAVES. 

As the earth rotates on its axis it is in constant re­
ceipt of 'energy from the sun, which energy manifests 
itself in the production of the tides, of the winds and 
in the maintenance of the existing temperature. As 
the earth rotates, the great tide disturbances go round 
and round it, acting as a drag upon its motion, so that 
it is easy to see how its rotation is being resisted by 
the lines of gravitational force, much as a plate of 
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raised many volts in potential. Again, in a dry wind, 
when the waves are constantly breaking, the impact 
of salt water against salt water produces positive elec· 
trification. 
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Sir William Thomson believes that the positive 
electrification of the waves by self·impact is much 
greater in amount than the negative electrification by 
rainfall. The positively electrified air also finds its 
way more quickly to great heights than does the 
negatively electrified, the greater part of which, he 
says, llIay be quickly lost into the sea. Thus we have 
conferred upon the mighty ocean the attributes of a 
gigantic electric machine, and just as with the old 
time plate machine one or the other kind of electric 
ity is generated according to whether its rubber or 
prime conductor is grounded, so the ocean in a rain 
storm is a generator of negative electricity and in a 
wind storm is a generator of positive electricity. In 
some of his experiments on the seashore, Lord Kelvin 
found that the east wind at Arran gave strong posi 
tive electricity. This he attributed to the fact that in 
such a wind, even if gentle,countless waves were break 
ing ail over twelve nautical miles of water lying- to the 
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Dr. C. Hart Merriam, chief of the division of ornitho­
logy of the Agricultural Department, lvts just made a 
report on the result:,; of his examination of the contents 
of the stomachs of hawks, owls, crows, blackbirds, and 
other North American birds that are supposed to be 
the enemies of farmers. He shows that the popular 
notions about hawks and birds, for the slaughter of 
which many States gave bounties, are altogether 
erroneous. Ninety·five per cent of their food was 
found to be field luice, grasshoppers, crickets, etc. , 
which were infinitely more injurious to farm crops 
than they. The charge against crows h that they eat 
corn and destroy eggs, poultry, and wild birds. Ex­
amination shows that they eat noxious insects and 
destructive animals, and that although 25 per cent of 
their food is corn, it is mostly waste corn picked up in 
the faJl and winter. With regard to eggs, it was found 
that the shells were eaten to a very limited extent for 
the lime. Crows eat also ants, beetles, caterpillars, 
bugs, flies, grubs, etc., which do much damage. The 
cuckoos are also found to be very useful birds. 
-Rochester Herald. 

SCIEN TlFIC AM ERICAN SUPPLEMENT eastward of that shore. If this is so other winds should 
produce positive electrification at places whol:!e ('xpos 

No_ 1015. 
For tile Week Endlll:':; Jnlle 15, 

Price 10 cents. For I!IIle by all new.dealers. 
1895. 

ure is d ifferent from that at Arran. 
In our thill week's SUPPLEMENT we give Lord 

Kelvin's paper in full. 
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