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that the cloth. may not be injured but that the sticks may 
weigh less and cut through the air with less resistance than if 
left with perfectly flat y f a c e s .  This applies particularly 
to the struts, cleats, etc. When completed the kite should 
weigh about 16 ounces. 

Finally, the kite can be made much more rigid by fitting 
it with a set of string or wire ties. Thesemay be placed out- 
side the cloth and should connect all the corners of the inte- 
rior frame work. 

To fly the kz'tc.--Unless the wind is very strong the safest 
way to start the kite in flight is to run out 150 feet or EO of 
twine while the kite is held by an assistant. When all is 
ready the assistant niay toss the kite upward a little in the 
direction in which i t  is to go. It will take care of itself 
afterwards. It is important the kite be cast off directly in 
line with the wind, otherwise i t  niay semi toclart badly. The 
object of this method is to get the kite quickly above the 
irregular and greatly disturbed air currents near the ground, 
and give the kite more room to dart about with less danger 
of striking any.thing until it gets into steady currents. When 
fairly up these kites may sweep a little froni one side t~ the 
other, but if they ever dart or turn over, there is something 
radically wrong, probably due to an uneven distrihut.ion of 
the cloth surface, or some permanent distortion of the frame 
work. Sometimes the weight of the woodvaries and one 
side is heavier than the other. This should be corrected by 
weighting the light side with a sinall st.rip of sheet lead, or 
otherwise. 

If the wind is very light a finer twine may be used in fly- 
ing, and it may be necessary to run a little with a long string 
out, in order to get the kite into up1)er and more rapidly mov- 
ing currents. 

When the wind is very strong drop the hall of twine on the 
ground EO that the cord can pay out rapidly aud let the kite 
go up directly and quickly froni the hand. 

Tniidtm kitt-s.-Several kites can be sent up 011 tlie sanie 
line. When an additioiial kite is to be sent up it must be 
first carried out, say 100 feet attached to a separate line of th i s  
length, the end being tied to B loop formed in the main line. 
When all is ready the kite is tossed up as already descrihed. 

Fine wire is the only suitable material to be used for flying 
kites at, the very greatest elev'ations. Steel piano-forte wire 
capable of sustaining over 300 pounds will weigh about half 
as much as hemp twine of the same strength. A still more 
important advantage, however, is the fineness of the wire, the 
diameter of which will he about one-fifth that of twine. The 
wind presses agaiiist the coarse twine with a seriously detri- 
mental force, whereas the fine wire cuts through with but little 
resistance. The wire empjoyed by the Weather Bureau i E  
just  about the thickness of an ordinary pin. 

In Franklin's famous kite experiments, in which he drew 
lightning froin the clouds, the wetted string becanie the con- 
ductor of the electricity, and, in recent experiments a fine 
copper wire was used with the kite string, the fornier con- 
ducting the current and the latter flying the kite. When wire 
alone is used the electrification is considerable a t  all times, 
and with two or three thousand feet of wire out, sparks an 
inch or more long may he drawn from the wire. 

When recording meteorological instrunients are sent up 
they are attached to the wire below the kites. 

The proportions of the kite nmy be varied considerably 
without impairing its flying qualities, and the size can be 
cha.nged to any extent,. 
FLUCTUATIONS OF THE WATER LEVEL IN THE QREAT 

LAKES. 
By Ossian Guthrie, C.E., Chicago, Ill. (dated Feb. 14,ILpIB). 

The unprecedented and long continued low stage of water 
in the lakee has been the occaeion of much discussion, and to 

those interested, hut unfamiliar with their irregular source of 
supply, has been the cause of much alarm ; and added to this 
natural came the proposition of Chicago to divert (i00,OOO 
cubic feet of anter per minute through her drainage channel, 
now nearly completed, has greatly increased the popular 
niixie t.y. 

I shall encleavor to show that neither the present low stage 
of water nor the proposition to divert 600,OO cubic feet of 
water per minute through the C!hica.go drainage canal need 
cause any serious alarm, but on the contrary, I shall encour- 
age the hope that ultimately there will result a greatly im- 
proved condition of the lakes for navigation. 

The same varieties of trees now growing in the Lake Re- 
gion were growing soon after the close of the Glacial epoch ; 
hence we conclnde that no cli'niatic change has taken place 
dnring the pa& several thousand years. I€ this conclusion 
is well founded, the rainfall will coiitiiiue, and as the lakes 
are supplied entirely by the precipitation that falls upon the 
area of their basins, their levels will be maintained as liere- 
tofore. If the rainfall is heavy or light the stage of water in 
the lakes will be correspondingly high or low, as has invaria- 
bly been the case heretofore, although 8.8 a ride the effect of 
increa.sed or diminished precipitation has been seen the fol- 
lowing year, but iiot always EO. The year 1876 was one of 
heavy rainfall and of high stage of water. I n  the latter part 
of the year Lake Michigan reached 2.56 feet above datum. 
The niariniuni effect of a heavy siio~fall  after January 1, 
followed by early and heavy rainfall, woulcl undoubtedly be 
seen the same year, while the sanie ainount of precipitation 
in reversed order would not be seen until the following 
year. 

The Chicago drainage channel diverting 600,oOO cubic feet 
of water per minute [for a whole year] would reduce the level 
of Lakes Michigan and Huron a fraction less than 3 inches in 
a year, but the peculiar annual rise and fall of the lakes 
would reduce this effect by a large percentage, especially during 
the season of navigation. On an average these lakes are 144 
inches lower at  the end of winter than in July. 'Now suppose 
the drainage channel had drawn their level 3 inches last year, 
the flood of next spring would flow directly into this void and 
restore the levels of last year instead of being wastecl i n  an 
excessive epring out.tlow over Niagara Falls, nncl we would 
begin on the secoiid year's drawing snhstantially where we 
began tlie first. But notwithstanding thehe argiinients the 
public has heconie greatly excited, and the subject lias been 
discussed as it never would have been under ordinary condi- 
tions, and consequently the fluctuations of the lakes, their 
source of supply, and their past and future history, are now 
better understmood than ever before. We find upon investiga- 
tion that a clam a t  the outlet of Lake Superior 5 inches high 
would hold back a supply for the Chicago dra.inage chaniiel 
for a yea.r, and that dams or controlling works can be con- 
structed a t  the outlets of lakes Superior, Huron and Erie, 
which would not only mainta,iii a nearly uniform stage of 
water throughout the season of navigation, hut also nearly 
tide u s  over a short series of dry years with water which now 
goes to waste. AS an illustration, the water power of the 
Merrimac River would be of lit,tle value without her artificial 
storage basins for flood water. This idea. is by 110 nieans new, 
but public attention has been focused upon a prodiga.1 waste 
of such magnitude that it has become a niatter of national 
concern. Let me give you a few figures: The total basin 
area of the lakes contains about 230,000 square miles. In  
round numbers an acre is 209 feet square. There are 640 
acres in a quare  mile, and upon each acre from 3O,,ooO to 
35,oO barrels of water annually fall. 

The belirzf is c1uit.e common that the lakes rise and fall 
through a oniforni series of seven years. This belief is abso- 
lutely without foundation. The fluctuntions 8.18 as irregular 
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as the precipitation that falls upon their basins, and is their 
only source of supply. 

to supply the suinmit level (30 miles) with water from the 
Chicago River (Lake Michigan). It was necessary to place 

NOTES BY THE EDITOR. 

series of eight years, 1888 to 1595, both included. The pre- 
cipitation during this period averaged 30.44 inches. Lake 
Michigan fell from +3.64 feet in 1886, the end of a long wet 
period, to + 1.96 in 1887, and to + 1.30 in 1888, and finally to 

TRE CHmICAL STOM GLASS. 
In  response to a request from one of our esteemed observers, 

the Editor would say that the “chemical storm glass,” some- 
times called “ Fitzroy’s weather glass,” ought not to he con- 
sidered as in ally way n substitute for the mercurial or the 
aneroid barometer. Meteorologists cannot eiicoPrnge tlic! ap- 
plication of the word bnronieter to any instrument except 
such as measure the pressure or the changes in pressure of 
the atmosphere. If a hygrometer or a thermometer indicates 
the approach of a storm, that is no good reu.soii for calliiig it 
a barometer. 

As a general rule, in our country the temperature rises 
hefore a storm and falls afterwards, so also the wind changes, 
the clouds change, and the humidity rises. If, as an addi- 
tional help in observing and predicting storms, the olmrver 
wishes to know something about the pressure of the air, lie 
must get the genuine baronieter ancl not the chemical storin 
glass. The substances in these storm glasses are made nc- 
cording to various recipes, some of which are the secrets of 
the makers (usually camphor and sal amnionisc dissolved in 
alcohol and water), but in all cases, so far a.s the Editor 
kiiows, the tubes are hermetically sealed and the changes that 
are apparent in the solution within them are due to the tem- 
perature of the solution ancl to the rate a t  which &his tem- 
perature has been changing for a few hours before the ol3ser- 
vation. There may he cases in which the action of the 
daylight is appreciable. If itny observer has recorded care- 
fully the behavior of his chemical storm glascl during a niont.h 
or year, we ;shall be glad to have him investigate wherein 
its indications are better than tlinee of his thennometer. 

EVAPORATION. 
The quantities of water added to the atmoephere daily by 

evaporation from the oceans and t,he coiltineats constitute 
a fundamental consideration i i i  meteorology : the cliiantities 
evaporated from cultivated fields, forests, and other fornis 
of vegetation are equally import.ant in agriculture, hut8 a.s 
yet we have confessedly attained to only a very imperfect 
knowledge of this subject. Meteordogists have geiiernlly 
observed the amount evaporated from a small surface of 
water exposed either in the open air and siinshine, or else 
within such a shelter as is used for the open air thernicmie- 
ter; lately a disc of moist paper has been substituted for 

to me, is disproved hy the fact that the lakes are lowest in 
winter and highest in summer, and always kegin to rise as 
soon as the ice and snow melt in the spring. 

the surface of water, as in t.he Piche evaporometer. Agricul- 
turists, on the other hand, have made use of the lysimeter, 
which consists of a deep metallic box buried in the earth and 
having its open npper side flush with the surfa.ce of the 
ground. This box is filled with soil in which plants may or 
may iiot be growing, according to the object of the invest& 
gntor. Record is kept of the amouiit of water or rain that 
is added to the lysimeter box from day to day, and also of 
the imonnt of water that drains from the hottom of the box. 
The difiereiwe hetween the twn is adopted as the natural 
evaporation from the soil. The soil in  the box may be kept 
very wet, to imitate a niorass, or very dry to iniitnte a desert; 
the fineness of the soil niay vary from coarse gravel to the 
finest silt. 

If we desire the actual amoiint evapornted into the atmos- 
phere we must do more t.haii record the results of the above 
fornis of apparatus. The eviiporating surface of water in the 
shaded thermometer shelter will indeed give 1111 its nioisture 
i n  proportion to the temperature of the water and to the 
velocity and dryness of the wind a t  its surface, bot these 
three important factors have values SO diflerent out of doors 
from those within the shelter that such records can, a t  
the hest, only give 118 a crude idea of the actual evaporatioii 
from surfaces in tlie open air. A great evaporation within 
tlie slielti’r, cnused l q  n strong, hot dry wind, niay he aceoni- 
panied by but little evaporation from the surrounding country 
if the latter he a degert of rock and gravel. 
On the other ha.nd, by means of the lysimeter, one may in- 

deed deterniine directly tlie evaporation froni soil of any 
character exposed to the natural outdoor conditions, but 
there then remains the difficult 6ask of determining how 
much soil of each respective kind really occurs in the sur- 
rounding territory, In order, therefore, to determine the 
actual evaporation from land surfaces one must observe a 
large nuinher of lysimeters and make an extensive minute 
survey of the country. The ca.lcultttions incident to this 
latter method are very laborious. 

The ordinery psychrometric ol>servations give the dew- 
point or quantity of moisture in a small unit volume of air 
a t  any moment. If in the course of the day this qunntity in- 
crea.ees we are not therelly warranted in concluding that the 
iiicreuse is ~ L W  to a local evaporation, it may liave heen 
brought froni a distance by the wiud, or it may even have 


