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Books.referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
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(8489) J. G. M. asks if cast iron balls
and cones can be cast so as to wear, and .if
they cannot, kindly state what other material
can be used besides steel. A. Cast-iron balls
and cones are not suitable for bearings for
vehicles or machines. Nothing is better than
truly finished steel balls and bearings, hard-
ened.

(8490) D. L. O. asks whether or not

it was ever the general practice to build loco-
motives with inside cranks in this country.
Kindly give the date at which inside cranks
were most generally used, and state roughly the
extent to which the practice of building this
type of locomotive was carried. A. Locomo-
tives with inside cranks were the prevailing
type with American builders commencing about
1831, and their building continued until about
1845. They were in use mostly for switching
engines as late as 1860 and possibly later.
The outside crank type were also built and in
use during the early period of locomotive serv-
ice in the United States, and began to displace
the center crank type for passenger service
about 1842,

(8491) C. B. H. asks: 1. T have a good

knowledge of the rudiments of electrical en-
gineering and am desirous of completing the
study as far as possible without the aid of an
instructor. Will you kindly inform me what
books you would recommend, also the prices
and the order in which they should be taken
up? A. Starting from a thorough knowledge
of elementary electricity, embracing all that is
contained in a book of the scope of Thompson's
“Klements of Electricity,” price $1.40 by mail,
you should then proceed to the study of the
dynamo, lighting systems, distribution sys-
tems, power systems, etc., in the direction of
practical work. At the same time a study of
currents, theoretically, should be carried on.
Thorough work should be done upon the mathe-
matics of the alternating current and the ma-
chines used in its distribution. You would do
well to begin with Ilawkins and Wallis’ “Dy-
namo,” and take next Crocker’s “Electric Light-
ing,” two vols, price $3 each. Steinmetz's
“Alternatlng Currents,” price $2.50, 18 the
standard book on the theory of this subject.
Kapp's “Transformers,” $4. might follow this.
For the electrle railway there are many valu-
able books. Crosby and DBell, price $2.50;
Dawson. $12.50: Bell, $3, may be named. The
work thus laid out as a beginning only ought
not to be carried on ‘by the book” alone., It
ought to be taken in a laboratory where the
article which i8 the subject of study at the
time can be before the student and be handled,
tested and investigated. Iven a night course
at one of the excellent institutions offering
such courses in New York city would be far
better than a book course taken without an
instructor. 2. T should also like - to know
the method employed In figuring.ccharges for
light and power and how the wattmeter is read.
If different manufacturers’ instruments require

(Continued on paye 15)
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Scientific
a different formula—preferably those in use
by the Lidison Company in this city. A. The

instrument and is
A constant for the

rotary wattimeter is a dial
read like the gas meter.
instrument must be used in computing the
value from the reading, and each sort of in-
strument would of course have its own col-
stant.

(8492)
H., above.

(8493) J. C. H. asks: Will you please

inform me whether there is any book treating
on electrical resistance and its principles. If
so, can you furnish it, and at what price? 1
am aware that this is treated of in various
works but I want the most complete treatise
I can find. A. There is no separate treatise
upon electric resistance. It is fully treated
as to theory in such a textbook as Thompson's
“Ilementary ILessons,” price $1.40 by mail.
The various data of metals, methods of meas-
urement, ete., are given fully in Foster's “Iilec-
trical Engineers’ Pocket Book,” just issued at

$5.
(8494) T. H. S. O. H. L. and others.—

Several of our esteemed correspondents have
taken exception to our statement regarding the
fall of rain into a rain gage. One suggests that
a gage would not catch any water if the wind
blew so hard that the drops were driven hori-
zoutally. We should reply to that, neither
would any rain fall upon the ground in that
case. A rain gage would certainly catch all
the rain which reached the ground in that case.
The reason for the misapprehension upon this
subject seems to be that our correspondents do
not realize that the lines of the rain are nearer
together for the same amount of rain, as for
example one inch, when the lines of the rain
slant. Suppose that from a rod threads are
hung at equal intervals, and fastcned at the
same intervals to a second rod below. These
| threads will represent lines of rain falling
vertically Now take hold of the lower rod,
and draw it aside, holding the threads taut.
The upper rod, and the lower as well, will
stili be horizontal as before. There will be the
same number of threads between the two rods,
but they will be nearer together. So will the
lines of rain, if a breeze springs up while it is
raining. A singular mistake is often made by
people which arises from a similar cause. If a
person goes out in a rain when it is calm,
and walks fast, he often thinks it has begun
to rain harder, because he is hit by more
drops. His walking is equivalent to a wind
in the opposite direction., and the rain drops
seem to slant and to be brought nearer to-
gether. He therefore thinks it is raining
harder. Our answer to Query 8404 gives a
simple way of understanding the matter. We
think anyone who carefully studies that answer
should come to the right conclusion, that if
gages were set each with an opening one foot
square, so as to cover all the ground under a
storm, all the rain which fell in the storm
must be found in the gages, and each gage
would have the rain water in it which fell
upon its square foot. If less fell upon one
square foot than upon another square foot, the
gage would not have as much rain in it as
others. We do not maintain that there is the
same rainfall in all parts of a storm. Eddies
of the wind may even turn the rain drops so
that they rise from the earth for awhile, but
we do maintain that a rain gage catches the
rain which would fall upon the same area,
if the gage were not there. This is absolutely
true except for the eddies which the gage
itself causes. If a gage is on a high tower,
the tower itself causes much larger eddies
of the wind, and the gage suffers from its
lofty position. In a proper location, how-
ever, eddies have only a slight influence, and
the gage acts in a normal manner. Rain gages
have been set in the ground so that the upper
edge was even with the surface of the ground,
to prevent the formation of eddies by the
gage. The Weather Bureau, however, does
not require them to be sunk in this way.

(8495) C. G. W. says: Will you kindly
inform me through your Notes and Queries
column how I can artificially color a meer-
schaum pipe? A. Ordinarily the pipe is boiled
for coloring in a preparation of wax which is
¢ ~orbed. and a thin coating of wax is held
on the surface of the pipe, and made to take
a high polish. TUnder the wax is retained the
oil of tobacco, which is absorbed by the pipe,
and its hue grows darker in proportion to the
tobacco used. A meerschaum pipe at first
should be smoked very slowly, and before a
second bowlful is lighted the pipe should cool
off. This is to keep the wax as far up on
the howl as possible. and rapid smoking will
overheat, driving the wax off and leaving the
pipe dry and raw. A new pipe should never
be smoked outdoors in extremely cold weather.
Fill the pipe and smoke down about one-
third, or to the height to which you wish to
color. Leave the remainder of the tobacco in
the pipe and do not empty or disturb it for sev-
eral weeks, or until the desired color is ob-
tained. When smoking, put fresh tobacco on
the top and smoke to the same level. When
once burnt the pipe cannot be satisfactorily
colored, unless the burnt portion is removed
and the surface again treated by the process
by which meerschaum is prepared. The color-
ing is produced by action of the smoke upon
the oils and wax which are superficially on
the exterior of the pipe, and are applied in the
process of manufacture,

W. H. P.—See reply to C. B.
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TABER ROTARY PUMPS
They are mechanical,
simple and durable. will
pump hot or cold fluid,
thin or thick. Requlres
no skilled mechanic. Most
power at least cost. All parts
a interchangeable. Made of
Iron steel or bronze, Can be
riven by belt, motor or en-
?ne attachment. Laue Illuetmled Catalogue Yfree
ABER PUMP CO. 32 Wells St., Buffalo, N U. S.A,

.FOR CEMENT-CONCRE’I‘E BUILDERS and
| UNDERGROUND CONSTRUCTORS.

FOR S A L E .—American Patent for an
i UNDERGROUND CABLE COVERING

Introduced by the German Government.

The Best. Cheapest and Simplest Method of Our Time.
Complete Joint Covering, not liable to break.
German Engineer (Inventor) will bein New York from
| January 5th to 15th, 19062, and wishes interested parties
to address bim as ‘Willel mi,” Main Post Office, N. Y

\VAN’I'ED.—ELF‘CI‘R ICLAN. A COMPETITIVE

examinatmu will be held at the New York Navy
Yard January 7, 1 for expert aid (electrician) at $5.04

r diem, Office of Superintending Naval Constructor.
bnxotl Iron Works, San Francisco. Cal. Transportation
furnished to San Francisco. For application and
further information apply to Commandant, Navy Yard,

New York.
INVENTORS. (rouiniios st any doccron.

tionof toys caninterest MOSES COHEN & Co.,0f Dayton,
Ohio, by sending models or sketches to them at once.
hE

e RATT TR K -\
i e

TYPE WHEELS. MODELS & EXPERIMENTA L WORK. m

NOVELTIES B ETC. NEW TORE STENCIL WORKS 100 MASSAU [ 14 I‘

TURB‘NE DRAUGHTSMAN with practical and
theoretical education, English, French
and German, has worked in prmc:paf factones of Swit-
zerland, understands avtomatic turbine regulators
thoroughly, desires change of position
DRAUGHTSMAN, P. 0. 713, New York.
ICE and Bottlers' Inchinery, T HE VILTER
MFG. CO., 889 Clinton Street, Milwaukee Wis,
MUDE[S & EXPERIMENTAL WORK.

nventions develuped. Special Machinery
E. V. BAILLARD, Fox Bidg.. Franklin Square. New York.

MATCH FACTORY MACHINERY. W. E.
WILLIAMS, Mfr., 1001 Monadnock Bluck, Chicago, U.S. A.

MACHINES, (‘nrllnn Engines, Brewers'

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Ruse St.,N.Y.

OUR |1901-1902 CATALOCUE
F R advertising at Wholesale Prices
sent freeto youraddress. Postage 6c. All books carried

20,000 BOOKS
inetock. One pricetoeverybody. We save you money.

THE BOOK SUPPLY COMPANVq
£266.268 Wabash Av Chlengo.
Largest Mai’ Order Bookse]]ers in the Worla

PATENTED ARTICLES

AND NOVELTIES MAREC: 0ntrer

in quantities by contract.
Established 1875. OTTO KONIGSLOW. Cleveland. Ohio.

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach'y
EDWARD KLEINSCHMIDT, 122 Fulton St., New York.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Speciad Ma-
chinery. K. humgai(lw & Bro.. 18] Seneca St. Cleveland, O

~ VOLNEY W. MASON & CO.,

FrictionPulleys,Clutches & Elevators
PROVIDENCE, R. 1.

INVENTIONS PERFECTED.

Accurate Model and Tool Work.  Write for Circular.
PARSELL & WEED, 129-131 West 3ist St.. New York.

Best Drying Maclnnes and_Coffee Hullers.
Estabhshed 1879. S. E VVURRELL. Hannibal, M

12=inch Pipe cut oii and
Threaded with ease by one
man and a

FOREBES

o ||

PA ENT DIE STOCK

MACHINE ) [ Ti5 CO.
Range Y4-2in, & L G a3 Le Hrllhjr"mrt Conn

PHIM

THE WEALTH
OF NATIONS

[

ability of your invention.

PATENT GIVES you an exclusive right to your

invention for a term of seventeen years.

sell, lease, mortgage it, assign portions of it, and
grant licenses to manufacture under it.
system is responsible for much of our industrial progress
and our success in competing in the markets of the world.
The value of a successful Patent is in no degree commen-
surate with the almost nominal cost of obtaining it.
order to obtain a Patent it is necessary to employ a Patent
Attorney to prepare the specifications and draw the claims.
This is a special branch of the legal profession which can
only be conducted successfully by experts.
sixty years we have acted as solicitors for thousands of
clients in all parts of the world. Our vast experience en-
ables us to prepare and prosecute Patent cases and Trade
Marks at a minimum of expense.
quality and the rates are the same to rich and poor.
unbiased opinion freely given.
with you in person or by letter as to the probable patent

/ol can

Our Patent

In

For nearly

Our work is of one
Ow
We are happy to consul

Hand Book on Patents, Trade Marks, Etc., Sent Free on Application.

Branch Office,
625 F Street, Washington, D. C.

MUNN & CO., Solicitors of Patents,

Main Office,
361 BROADWAY, NEW YORK.
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