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curve at a high speed cannot under any sup- be pleased to hear from you. I do not want 
posable conditions fall over in the inner side to go to the expense of a steam locomotive 

LE 
of the track. 'rhe elevation of the outer rail excavator. A. The only suggestions that we 
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is made such as to overcome the tendency to have to offer you for excavating earth are a 
overturn to the outward side of the track, and steam shovel or to use hydraulic means in case 
the train goes round the curve as if on a level, there is a sufficient supply of water in the 
when it moves at the speed for which the ele· vicinity. 
vation of the outer rail was calculated. If (10580) T. C. G. says: Can you give 
the velocity of the train very much exceeds the me reliable rules for finding the sets of ellipti­
velocity for which the outer rail has been ele- cal and spiral car springs? Also the length a 
vated, the train would leave the track on' the bar should be to make a spiral car spring of a 
outer side of the curve. The tracks for bicycle given free height? Do you know where I could 
racing are made very steep at the turns in buy a book dealing with car springs? A. The 
order to enable riders to go round the turns question 0 f calculating elliptical and spiral car 
a t full speed, and when rounding a turn the springs to give definite results is an exceed­
rider feels in equilibrium while leaning far in ingly complicated one, and one that requires 
toward the center. To him he is as if rid· considerable experience as well as theoretical 
ing on a leveL The centrifugal force is neutral- knowledge. You will find quite a complete dis­
ized by the elevation of the track or rail. cussion of the theoretical side of this subject 

(10575) A. H. S. asks: How much in the last edition of Lanza's "Applied Me-

more sunshine is there at the equator than at 
the north pole during the year? Where are 
the longest days-at the equator or the North 
Pole? We have a great argument over this 

question. A school teacher and others contend 
that the sun shone longer at the North Pole 
than at the equator, and I thought it absurd, 
so we decided to leave it to your good judg­
ment. A. At the equator the sun rises and 
sets at six the entire year. All days are twelve 
hours long, and all nights of the same length. 
Disregarding the effects of refraction and cloudy 
weather, the sun is above the horizon at any 
place on the equator and shines just half of the 
year. This half-year of sunshine is divided into 
equal parts of twelve hours each. At either 
pole the sun is above the horizon for six 
months and below it for six months of the year. 
There is but one day of six months' duration 
and one night of the same length in a year. 
You will see from this that there is the same 
duration of sunshine at the poles as at the 
equator. The same is true for any place on 
the earth. Add the length of sunshine for all 
the days in a year in our latitude, and the Sun 
will be just a half year. 'l'he longest day is 
at the pole, and it is j;ix months long. 

(10576) G. T. asks : How to remove 

gaRes of combustion and decomposition from a 
small room. Passing the air through a liquid 
would not be objectionable. A. To purify air, 
remove the solid particles by passing the air 
through cotton; the moisture and ammonia 
and germs, by passing through sulphuric acid; 
the sulphur, by passing through a solution of 
lead acetate. Pass now through calcium 
chloride or soda lime to remove last traces 
of moisture, etc. Only pure oxygen, nitrogen, 
and argon remain. 

chanics," with which we can supply you for 
$7.50 by mail. 

(10581) A. E. K. says: The owners 

of one of the mills in this vicinity are having 
a great deal of trouble with foaming of the 
water in the boilers, and have made a trial 
of very nearly everything that has been sug­
gested to remedy this. A sample of the water 
was sent to the University of Minne&'ota for 
analysis, and I inclose copy of a letter re­
ceived in reply. If you can suggest anything 
that would be of service the favor will be 
greJltly appreciated. A. We doubt if it will be 
possible for you to avoid trouble from foaming 
with water containing as much organic matter 
as the analysis which you Inclose shows. If 
it is possible, we would advise another source 
of supply, even though the expense of procur­
ing it is considerable. If this is impossible, 
the only practical suggestions which we have 
to otIer are: 1. Blow off your boiler very fre­
quently and very generously, so as to prevent 
the impurities becoming concentrated. 2. Do 
not force your boiler, but if necessary, increase 
your boiler capacity so as to be able to gener­
ate the steam that you require at a low rate 
of evaporation. 3. In case you have a suf­
ficient supply of water, we would strongly 
advise you to introduce surface condensers, 
only adding enough impure. water to your boil­
ers to make good the leakages. 4. In case 
there is not sufficient water supply to enable 
you to use surface condensers in the ordinary 
method, we would advise your building a shal­
low evaporation tank to cool the condensing 
water, so that you may usc the same conden­
sing water over and over again in your con­
densers. This will require only enough water 
to make good the evaporation. Either of the 
suggestions contained in No. 3 or No. 4 will 

(10577) F. C. F. asks: 1. What is the give a satisfactory solution of your problem, 

best method to produce lantern slides in which but we doubt if anything else will. 

the high lights will be clear glass and the (10582) M. F. F. asks: 1. State what 
shadows dense enough for the lime light? T effect oil or greases in a boiler may have upon 
print by contact, and have used for developing the boiler itself. A. In answer to your first 
hydroquinone, metol-hydroquinone, and pyro, inquiry, we would say that greases in a boiler 
and an acid fixing bath, yet there always is a arc almost always injurious,. as they cause 
slight veil over the high lights. A. The only foaming and are apt to decompose, forming 
mode in which lantern slides can be produced acids which affect the plates of the boiler in­
with no development in the sky and high lights juriously. A small amount of pure mineral 
is to have a negative which is opaque in the oil like kerosene will sometimes tend to loosen 
high lights. 2. Can you give a simple method a scale which is troublesome and prove bene­
by which an amateur could color lantern slide ficial, but grease should not be used for this 
tranRparencies? A. To color slides requires purpose. 2. Where low-pressure engines arc 
artistic sense and knowledge of. the mixing and used, state what vacuum is maintained? A. 
applying of color. We think that is all that is We infer that your questions regarding low­
required. Much assistance can be had from pressure engines refer to marine practice. The 
the chapter on coloring slides in Hopkins's vacuum maintained here varies with the design 
"Expprimrntal Science." lJ'his book also gives of the engines and the condensers from 24 
instructions for making slides as well as cam- to 25 inches of mercury to 27 or 28 inches. 
eras, and an exhaustless amount of scientific 3. 'Vhat is meant by this amount of vacuum? 
experimenting. :1. Why is it that water when A. The amount of vacuum is usually expressed 
flowing througil a funnel or into a small outlet in inches of mercury. If the vacuum were per­
always whirls, producing a depression or an fect, it would be equal to the full atmospheric 
oppning over the ontlet? Why is the whirling pressure, which varies with the weather, but 
always counter-clockwise? A. There is p rob- on an average is equal to 29.9 inches of mer­
ably something in the shape of the outlet of a ct1r�', or 14.7 pounds per square inch. A con­
funnel or waRh basin which determines the densing engine can never have a perfect vacuum 
course of the liquid as it runs out. A loss of because it cannot cool the exhaust steam far 
eqnilibrium is Roon seen, and the water whirls. enough. 'l'he lower the temperature to which 
Centrifugal force is produced, caused by the it does bring the exhaust steam, the more per­
o\lPiling into the pipe below. We would try to fect will be the vacuum. 
f'xplain why the whirling is always counter- (10583) T. N. K. says: Will you 
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ha:�t{��t ���y: kindly give me horse-power of a fore-and-aft 

clockwise whf'n left to itself. By a motion of compound engine 8 and 11 x 12, 200 pounds 

the hand it could be made in either direction. boiler pressure, HOO revolutions per minute, 25 
Probably some inequality in the orifice deter- inches vacuum? A. You do not give sufficient 

mines the matter. I 
information in your letter to make it possible 
for us to exactly calcuate the horse-power of 

(10578) A. B. S. writes: As a long· 8 and 17 x 12 tandem compound engine which 
reader and subscriber of your publications, I you mention. The power varies with the 
desire to ask if there is any secret in the point of cut-off in the two cylinders, the 
preparation of fluoroscopic screens for X- amount of compression and the throttling of 
r"dianee, or if the high price is due to the the steam during the admission and exhaust. 
high-priced material - platino-barium-cyanide If the engine is well designed, however, the 
(or tungstate of calcium). Where can they power does not probably vary very much from 
be procured? A. There is no secret in mak- 250 horse-power when running at 300 revolu­
ing a fluorescent screen for X-ray work. Skill tions per minute with a boiler pressure of 200 
only is required to distribute the crystals with pounds and 25 inches vacuum. We would re­
perfect evenness and to attach them to the quire indicator cards from both cylinderR to 
cardboard by the adhesive employed. The give information necessary to figure exact horse­
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eral dissertation on the properties of carbon Boiler. See Steam boiler. 
so as to familiarize the reader with the' modi- Boiler cover, M. Kamenstein . ............. . 857,350 

flcations which will be presented to him later, 
and also to a void repetitions in the following 
chapters, the author commences With a study 
of the diamond and its applications. Graphite, 
which is worthy of next being discussed, is 
dealt with at length. The author does not fear 
to lay great weight on the physical and chem­
ical characteristics of a number of the many 
varieties of this substance, and to describe 
with care the principal localities in which this 
mineral is found. In the next chapter, the 
reader can gain some idea of the interest that 
is shown in investigating the properties of 
amorphous carbon, each variety having special 
applications of its own. The last two chap-
ters, given over to bituminous coal, are par­
ticularly alluring. The author gives not only 
a view of this mineral and of its properties, 
but a description of the localities in which it 
is found in France as well as in Europe and 
in the other parts of the world, and he has 
endeavored to interest the reader by addIng 
some new considerations on the exhaustion of 
coal mines, and on the fuels of the future. 
M. Escard in many places evolves his own 
hypotheses on the formation of certain forms 
of carbon parallel to those which other au­
thors have already set forth. The many re­
searches that he has carried on in the mines, 
as well as his particular studies of locations, 
will give to the reader confidence in his as­
sertions. It is certain that this work, the 
first that has appeared on the question of the 
industrial uses of carbon, will receive a great 
welcome in the industrial world. 
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