
probably higher. With say a rise of 30 feet, 
what horse power will It make with a turbine 
wheel, and what size wheel will It take to run 
a flouring mill, or will It do It at all? Our 
town has a population of 600, and could we 
light the town with the power from well? Say 
eight large electric lights and 400 Incandescent 
lights for stores and dwellings. A. Four hun
dred gallons of water per second at a pressure 
equal to a head of 30 feet would develop 180 
horse power. The number of pounds of water 
per second, multiplied by the head and divided 
by 5,500 will give you the theoretical power. 
If this flow of water could be constantly relied 
on, from 75 to 80 per ceni of the above horse 
power could be generated by a turbine wheel, 
which would be sufficient to light your town, 
with considerable margin to spare. It Is very 
doubtful If your well will continue Its present 
output at the pressure which you mention for 
a great length of time. We would advise you, 
therefore, to get an expert's opinion on this 
point before making any large investment. 

Sctenttfie Amerl� 

moisture in the atmosphere. The drills freeze 
In the well when gas Is struck, If the gas Is at 
a sufficiently high pressure to expand enough 
to lower its temperature below the freezing 
point. 

(9104) W. M. says: I wish to experi-
ment with compressed air, and desire a little 
information on that subject. Air com
pressed to a density of 50 pounds to the square 
inch and admitted to a cylinder 3 inches in di
ameter for a distance of 2 inches, how far will 
the piston travel before losing all Its expansive 
force? Also, at 100 and 200 pounds to the 
square inch? A_ When air expands, Its abso
lute pressure decreases in the same proportion 
that Its volume increases, so long as the tem
perature remains constant_ The absolute pres
sure is 'found by adding 15 pounds-the at
mospheric pressure-to the pressure which is 
shown by the gage_ Thus, if one cubic foot 
of air at 50 pounds pressure expands to two 
cubic feet, the absolute pressure after expan
sion will' be 50 + 15 -+ 2 = 32_5_ This equals 

the bulb, and can be seen there as a black de
posit. This deposit Itself also cuts 00' light. 
2. If these lights are sold at so much per 
kllowa tt, will It cost the consumer more to 
get the same illumination (If possible) froIll 
them after having been used, say, three months, 
than It did when th!!y were first put to work? 
If so, why? A. Yes; since the current must 
be brought up by Increasing the voltage of thl! 
circuit, the watts consumed are increased. After 
a time It Is not possible to bring such a lamp 
up to full candle power. 3. If the same amount 
of current Is supplied constantly to the meter, 
will that Instrument register a greater or 
lesser quantity of electricity consumed as the 
age of the Incandescent lights Increases? A. 
If the same amount of current at the same 
'mltage is supplied to a wattmeter, It will 
register the same number of kilowatts Inde
pendent of the condition of the lamps. The 
resistance of the lamps Increases with age, 
and I t becomes very wasteful to use them after 
a certain time, since the light decreases more 
rs,pidly than the resistance Increases. A rea
sonable limit for life of a lamp Is 560 ' hours. 
4. Is the resistance the same In a new and an 
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L' AIR LIQUIDE. ' Sa Production, Ses Pro
prieUis, Ses Applications. Par 
Georges Claude, avec une preface de 

M. d' Arsonval, membre de l'Institut: 
Un vol. grand in Svo, avec photo
graphies d'appareils et instantanlis 
d'expllriences. Vve. Ch. Dunod, Mi
teur, 49, quai des Grands- Augustins, 
P�ris, 6e. Price, $1.00. 

Georges Claude Is a popular scientific writer 
best known in France for his "L'Elh�ctrlclte :l 
la Portee de Tout Ie Monde." This last work, 
on liquid air, presents ill a popular way the 
most noteworthy achleveI)lents in the liquefac
tion of the so-called permanent gases, and par
ticularly of the liquefaction of air. The first 
chapter considers first theoretical matters, 
and secondly the liquefaction of air. In the 
second chapter the difficult problem of preserv
ing liquid air is presented. Subsequent chap
ters treat of the properties and physical eO'ects 
of liquid air, Its physical and chemical appli
cations, and the chemistry of low tempera" 
tures. 

(9102) C_ H. �. says: What is the a pressure of 32.5 -15 = 17.5 pounds above 
formula for finding the horse power required the atmosphere. In the same way, if the vol
to run an air compressor, given the following: ume were increased to 3 cubic feet, the final 
The internal dimensions of the . cylinder, the pressure would be 50 + 15 -+ 3 = 21. 6 .  This 
speed, and the maximum internal pressure, or equals a pressure of 6.6 pounds above the at
the pressure at which the air is delivered from mosphere. This rule can be applied to any 

old light? A. This topic Is treated very com- A pletely In Crocker'S "Electric Lighting," which MANUAL OF CORPORATE 
·
MANAGEMENT. 

Containing Forms, Directions and In
formation for the use of La wyers and 
Corporation Officia'ls. By Thomas 
Conyington, of the New York Bar. 

New York: The Ronald Press. 1903: 

we can supply for $6 by mall. 

the compressor. A. The horse power required pressure and to any change in volume, so long (9107) W. E. H. asks: Can you tell me 
to run an air compressor, neglecting friction, as the temperature remains constant. The rulp if there is any machine invented or patented 
equals the area of the cylinder in equare inches does not exactly apply to compressed air in (or in use) to produce power by any of what 
multiplied by the internal' pressure per square the cylinder, because the temperature of the are called the mechanical powers, such as the 
inch, multiplied by the number of feet which air decreases when the air expands, and this wedge, the screw or lever, as a motor solely 
the piston moves per minute, and the whole decrease in temperature decreases the pressure without any other agent whatever, such as air, 
divided by 33,000. Taking friction into ac- somewhat by the figures given by the above water, electricity, heat in any form or chemi
count, the power necessary would be nearly rule. Where the expansion is not carried too cals; simply a mechanical motor to drive or 
double this amount. 2. In finding the exact far, however, the above rule gives results which operate machinery? I do not mean the per
horse power required, would the external pres- are approximately correct. If the fall in tem- petual motion fiend business, but something 
sure be considered? A. In determining the ex- perature is known, the final pressure, as de· to push and pull with for something. A. We 
act horse power, the diO'erence in pressure of termined by the above rule, may be corrected do not know any motor as a generator of power 
the two sides of the piston in pounds per by multiplying It by the following formula: such as you call for, but a lever or any other 
square inch is the figure that s�ould be used 460 + t1 of the mechanical powers, by the aid of a 
3. Of what advantage is a several-staged com- --- where t1 equals the temperature of weight, acting under gravity, will generate 
pressor over a single·staged one? A. A several- 460 + t2 power and comes within the limits of your 
staged compressor has the following adyan- the air in degrees Fahrenheit at the end of the question. They do not use air, water, heat, 
tages: The air is compressed less in eacl1cyl- expansion, and t2 equals the temperature of electricity, or chemicals, but only gravity. They 
inder, and therefore a larger amount Qf i\ir' the li;lr in degrees Fahrenheit at the beginning may drive machinery also, but the weight will 
can be forced out of each cylinder per stroke.' of the expansion. have to be wound up agaIn after It has run 
The valves work more satisfactorily, and tpere down to Its limit. A clock is a machine 'so 
is less leakage, beca1}se the diO'erence in pres. (9105) R. H. says: L Would you driven, and comes well within your require-
sure on the two sides is less. Second, a sirl. .. u please inform me where I can find In some ments. Nor Is it a perpetual motion ma
amount of leakage does less harm. The Increase paper a good article 011 the three·phase system chine. 
in temperature due to the compression in eacn as used in traction? A. We have not printed 
cylinder is less, and the air may be cooled be. anything upon this special subject, though there 
tween the various stages of the compression. have been paragraphs here and there In arti
The work is more uniformly distributed cles upon power plants on the Pacific coast and 
throughout the entire stroke, malting the com- other places. Some traction plants in Italy 
pressor run more smoothly. 4. What would be and Switzerland in which high potential motor� 
the formula for finding the horse power reo are employed have been described In American 
quired for a two, three, or four stage com. journals. For articles upon the three.phase 
pressor? A. The horse power of the two, system In electric traction, you should follow 
three, or four stage compressor Is found the engineering journals, such as the Electrical 
by first finding the horse power of each World. 2. I tried to make a storage battery 
cylinder, by the method already explained, and with lead plates and dilute sulphuric acid. I 
adding these amounts together. 5. Is there a took 16 parts water to 1 of acid. Is that the 
form nla f or computing the horse power of a right proportion? I mixed some red oxide of 
steam turbine, given the steam or air pressure lead with some glycerine and put it on the 
and the number of cubic feet of steam or air positive plate. As soon as I put the plate 
delivered per minute at a given pressure? in the acid water, the red oxide dropped oft', 
At what pressure will a turbine work most What was the trouble? A. The paste made 

(910S) L. J. T. says: 1. Will you 
kindly answer the following in your Notes and 
Queries: Supposing a hole to be bored through 
the center of the earth and to the surface on 
the opposite side, or in the same direction· of 
the diameter of a circle, now if an iron ball 
was dropped in the hole, where would it stop? 
A. The ball would stop finally at the center 
of the earth, if the air is supposed to remain in 
the hole through the earth, and the rotation 
of the earth be disregarded. The resistance of 
the air will ultimately bring the ball to rest. 
2. Now, if a vacuum could be created in 
that hole and the same ball be dropped from 
the surface in that vacuum, where would the 
ball stop, the rotation of the earth not to be 
considered? A. In a vacuum the ball should 

economically? Does a turbine generate as much with glycerine and red lead was worthless for oscillate to and fro on either side of the earth's 
power with a given amount of steam as a re- a storage cell, since the glycerine was destroyed center forever, since there is nothing to stop the 
clprocaUng engine? A. There is no reliable by the sulphuric acid almost immediately upon motion. 3. In the latter case would the ball 
formula for computing the horse power of the coming into contact with it. It probably turned 
steam turbine. In general, steam turbines will black very soon, owing to the decomposition of 
develop about the same horse power for a given the glycerine. The strength of electrolyte em·. 

act like a pendulum swinging in a vacuum and 
be eventually stopped by the attraction of the 
earth? A. The attraction of the earth cannot 

amount of steam as reciprocating engines. A ployed varies In diO'erent forms of cells, but Is bring the ball to rest, since it oacts only to 
small power turbine at 120 pounds steam pres. generally from 1 in 3 parts to 1 in 4 parts of accelerate the motion of the ball as it falls 
sure non-condensing, will require 40 or 45 acid in water. The red lead is mixed with the toward the center of the earth on either side 
pounds of steam per horse power per minute. electrolyte and the paste spread upon the 
Oil the other hand, a larger turbine, designed lead plate. The details can be learned from 
so as to get the full benefit of the expansion a book on storage batteries. Treadwell's is a 

of the steam, when working with steam at 180 good one, price $1.75 by mail. 3. How can I 
pounds pressure and condensing, may be op. tell when the storage battery is fully charged? 
�rated with about 16 or 18 pounds of steam A. A storage cell is fully charged when the 
per horse power per hour. The higher the' voltmeter shows 2.5 volts. The only certain 
steam pressure, the more economical will be the way to determine full charge is by the volt
turbine. meter. Rapid boiling, or escape of bubbles, is 

of the center, and equally to retard its motion 
after_ the ball has passed the center of the 
earth. The ball will not be stopped by inertia 
nor by gravity, and would move forever. 

a rough way of telling when the cell is charged. 
(9103) H. M. K. says: I wish to thank 4. I have three cells in the battery, and when 

you for the answer you mailed me and would 
be pleased to receive an answer to another 
question that It aroused In my mind. You 
said there was no capillary seepage through 
gas pipes In ordinary ground, as the Internal 
pressure would prevent this. In drilling a 
gas well with 50 pounds pressure, 500 feet of 
water Is cased.oO'. Would there be any seepage 
through the casing? If so, at what depth, and 
how much? Also, why does a 2,OOO-foot gas 
well with 900 pounds pressure in the summer 
tlnle freeze shut, and accumulate 2 or 3 Inches 
of frost outside when the gas Is being used? 
Why do the drilling tools freeze fast when the 
gas is struck In large wells? A. With' a water 
pressure corresponding to a head of 500 feet, 
It would be difficult to make the joints in the 
casings sufficiently tight to prevent some leak
age. There would not be, however, any seepage 
through the walls of a wrought-Iron pipe. It 
Is Impossible to estimate the, amount of leakage 
In the joints; If the workmanship were abso
lutely perfect there would be none. The frost 
which accumulates on the inside of a gas well 
with a' high pressure Is caused by the conden
sation and freezing of the moisture which the 
gas carries with It. The freezing Is caused by 
the low temperature of the gas, due to its 
'sudden expansion when It escapes Into the 
atmosphere. If the well were capped, and the 
pressure at the bottom of the well was main
tained at the outlet, this expansion could not 
-occur, and there would be no fall In tempera
ture. -, The frost on the outside of the pipe 
Is due to the condensation and freezing of the 

I charge them in series small bubbles come up 
from the plates, and when I charge them par
allel there are no bubbles. I can get, however, 
the same amount of current in both cases. The 
dynamo runs easier when I charge them par
allel. What is the cause of this? A. The bub
bles which come 00' the plates are oxygen from 
the plate connected to the positive pole and 
hydrogen from the negative pole. of the charg
ing current. They result from the decomposi
tion of water, and when the charge approaches 
completion the current decomposes more water 
than at first. 5. Where is the !llectrlc light 
placed in an electric fountain? A. The electric 
light In an electric fountain Is placed so that 
the beam of light is sent up into the air, and 
strikes the ascending stream of water. It thus 
becomes visible. The part of the beam which 
does not meet water goes on out Into space and 
Is not seen. 

(9106) T. H. D. asks: 1. Given a num-
ber of 16 c. p. incandescent lights, when first 
operated they may measure up to 16 c. p., but 
the light given from them gradually decreases 
until they give out entirely. What Is the 
cause of the decrease In the amount of light 
given? A. The cause ot the decrease of light 
from an incandescent lamp as It becomes old 
is an increase in resistance, which cutil down 
the current which can flow through the lamp 
with the voltage of the circuit. This Increase 
Is due to a decrease In the size of the filament. 
By the action of the current the carbon of the 
filament Is driven away to the inner wrface of 

(9109) W. B. K. asks: L Does the 
moon have any known eO'ect upon the weather? 
We are continually hearing about what the 
weather will do .when the moon changes. A. 
The opinion that the moon controls the weather 
is firmly fixed in the minds of sailors and un
scientific people generally. The authorities of 
the Weather Bureau have stated that their 
records of the weather and its changes show 
absolutely no connection between the changes 
of the moon and changes of the weather. 2. 
Please inform me how I shall hold my watch 
in order to find the north when the sun is shin-
ing? I was told to stand facing the sun, to 
point the hour-hand at the sun, and one-half 
way from the hour hand to the XII. on the rim 
of the watch was south. I could not make this 
come right, but found that one-half way be
tween the hour-hand and the minute hand 
would give me south. Which is correct, and 
what is the explanation that makes the watch 
designa te the north? I understand, of course, 
that the above is only an approximate method 
of finding the north? A. Your statement reo 
gardlng the manner of holding a watch to deter· 
mine the south point of. the horizon is correct. 
The south point is half way between the posi
tion of the sun and the twelve-hour mark 
when the hour-hand is pointed toward the 
point of the horizon directly below the sun. 
The explanation is simple. At noon the hour
hand and XII. are together, and both point to 
the sun, which is then in the south. At one 
hour from noon the hour-hand is one-twelfth 
of a circumference, or 30 degs. from XII., and 
the sun is 15 degs. from the south point, or half 
way between the place of the hour-hand and 
XII. The sun moves 15 degs. an hour; the 
hour-hand moves 30 degs. an hour, or twicll 
as fast. The same reasoning applies to any 
other hour of the day_ 
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Pp. 331. 
Mr. Conylngton's volume, although intended 

for lawyers and corporation officials, has not 
for Its purpose the discussion of corporation 
statutes, or the law of corporations. The ob
ject of the work, as Its title indicates, is to 

present in logical order, something of the de
tails of corporate ' procedure and of corporate 
mana�ment. Perhaps the most valuable por- . 
tlons Qf the book are the collated forms which 
cover almost the entire range of ordinary cor
porate procedure and a're those approved by the 
leading corporation attorneys. Mr. Conylng
ton has prepared a work which may be regard· 
ed as the fullest of Its kind on the particular 
subject which it discusses. 

THE BOOK OF CORN. For Farmers, Deal
ers, Manufacturers, and Others. A 
Comprehensive Manual upon the 
Production, Sale, Use, and Commerce 
of the World's Greatest Crop. Illus
trated. NeVlO York and Chicago: 
Orange Judd Company. 12mo. Pp. 
ix, 36S. Price, $1.50. 

Despite the great importance of maize, prac
tically no book has as yet been published in 
which it is adequately discussed. For that 
reason "The Book of Corn" may be said to 
supply the proverbial long-felt want. While 
authoritative, both as a practical manual and 
scientific treatise, the "Book of Corn" is of 
value to the business man. 
STORAGE BATTERY ENGINEERING. A Prac

tical Treatise for Engineers. By La
mar Lyndon, B. E., M. E. New York: 
Mc Graw Publishing Co. 1903. Svo. 
Pp. 382. Price, $3.00. 

This book is intended to assist the practical 
engineer in designing, installing and maintain
ing battery equlpments and to guide him in the 
selection of types of batteries and auxiliary 
apparatus best suited to the service which 
they are to perform, and at the same time 
impress upon the technical public both the 
advantage and limitations of the storage bat
tery in practice. 
COTTON MACHINERY SKETCHES. By Wil

liam Scott Taggart. London and 
New York: Macmillan & Co. 1903. 
Svo. Pp. 104. Price, 60 cents. 

The drawings of which this book is com
prised are reproductions of illustrations se-' 
lected from the author's work on cotton spin
ning. The book is intended for the use of 
such teachers who desire to present a sketch 
to their pupils and to explain the sketch in 
the particular way they have found to be 
most desirable for their purpose. Students 
may use the work for practice in sketching 
and for the purpose of developing their OWn 
descriptive p owers in explaining a machine, 
wi thou t being influenced by the description as· 
soclated with the drawing in a text book. 
YEAR BOOK OF THE AMERICAN POWER BOAT 

ASSOCIATION. New York: The Rud
der Publishing Co. 1903. pp. 46_ 
Price, 25 cents. 

The rapid growth of interest in power boats 
and the remarkable strides made by the in
dustry of late years is one of the signs of the 
times In the yachting world. A recent devel
opment is the attention that is being attracted 
to power-boat racing which promises to obtain 
a ho;n upon the yachting man and the general 
public second only to that of the sailing yacht. 
The American !"ower-Boat Association 'fIas 
formed to promote the use of power boats and 
the improvement of their design, etc., and 
formulate rules for racing. This small volume 
contains full information regarding the organ
ization, jurisdiction, etc.,  of the Association; 
the racing rules, 27 in number, and a table 
of time allowances. 
LLOYD'S REGISTER OF AMERICAN YACHTS 

FOR 1903-4. New York: Lloyd's 
Register of Shipping. 1903. Pp. 450. 
42 pages of flags and signals'. Price, 
$7.50. 

The large a n d  rapid increase in recrnt years 
in the fleet of AmQrican yachts 'has called for 
a separate register of them. The book eOll'-



tains particulars of 850. stenm and power 
ya.bts, and, 1,939 sailing yachts, or a tQt�1 
of 2,789 yachts, all of which are owned In the 
United States or Canada. The addresses, 
clubs, and yachts of upward of 2,500 owners 
are given In a separate list arranged alphabet
Ically according to the names of the owners. 
There are illustrations In colors of the flags 
of 94 American and Canadian yacht clubs, 
with tile names of their officers, In the book, 
and 1,073 private signals of yacht 'owners. A 
list of the yacht builders and designers of the 
United States 

'
also appears, with the names 

of the yachts built or designed by them, and 
lists of signal letters, and of late names Cif 
yachts. 

THE NATURE STUDY IDEA. By Prof. L. H. 
Bailey. New York: Doubleday, Page 
& Co. 1903. 12mo. Pp. 159. Price, 
$1.00. 

This Interesting volume Is an illuminating 
and suggestive study of the new movement, 
originating In the common schools, to put the 
child Into sympathy with Nature and hi,! envi
ronment, to the end that his life may be 
stronger and more resourceful. The move
ment 

'
relates education directly to the life that 

the pupil Is to live. It Is a fundamental, 
epoch-making movement. It is a revolt from 
mere science-teaching In the grades and from 
all perfunctoriness In school work. It Is the 
full expression of personality. It Is not the 
mere addition of certain studies to a curricu
lum, but the inspiration of a new point of view 
In education. More than any other recent 
movement, it wl!l touch the masses with a new 
educational Impulse. 

DISCOURSES ON WAR. By William Ellery 
Channing. Boston: The Internation

al Union. 1903., 12mo. Pp. 229. 
Those who are opposed to the present mili

tant spirit of the world will find much that 
will Interest them In the volume before us. 

VENTILATION IN MINES. By Robert Wab-
nero London: Scott, Greenwood & 
Co. New York: D. Van Nostrand Co. 
1903. 8vo. Pp. 240. 30 plates. Price, 
$4.50. 

A thoroughly modern work which deals with 
one of the most difficult problems known to the 
mining engineer-the supply of a uniform 
quantity of fresh air so that the workers 
can perform their task safely, at least, If not 
In comfort. 

MUNICIPAL PUBLIC WORKS: THEIR INCEP
TION, CONSTRUCTION AND MANAGE
MENT. By S. Whinery. New York: 
The Macmillan Co. 1903. 12mo. Pp. 
241. Price, $1.50. 

This book is Intended for the Inexperienced 
city official and for the urban citizen. Num
bers of good and earnest men are elected or 
appointed to official pOsitions In our municipal 
governments whose Interests and previous bus
Iness experience and training have not been 
of such a character as to lead them to study 
the principles controlling and the problems 
that will be met with In conducting municipal 
public works, and who, upon assuming the 
duties and responsibilities of office feel that 
they are deficient In the special knowledge 
necessary to enable them to discharge Intelli
gently and efficiently the duties· of their ne':! 
positions. To all such persons the book will 
cOlumend Itself. 

PHOTOGRAPHIC LENSES. A Simple Treat
ise. By 'Conrad Beck and Herbert 
Andrews. New York: Tennant & 
Ward. 1903. 12mo. Pp. 288. Price 
75 cents. 

The book before us Is the flrst work of Its 
kind to be written by a lens manufacturer of 
repute. The work Is not Intended to give a very 
scientific explanation of the laws which un
derlie the construction of the photographic 
lens. It explains, for the benefit of the pho
tographer, what he ought to know about his 
lens; how it should be used; how Its efficiency 
should be judged, and how some of Its scien
tific principles may be understood. The treat
Ise, as the title page Indicates, Is simple-so 
simple, indeed, that any photographer should 
be able to grasp Its explanations easily. 

POSSIBILITIES OF SMALL LATHES. By 
James Llikin, B. A. London: Guil
bert Pitman. 1903. 16mo. Pp. 130. 
Price, 60 cents. 

The author Is a well-known amateur me
chanic and his Instructions are always thor
oughly practical. The book Is an excellent one 
and will appeal to many of our readers. It Is 
unfortunate that the illustrations are so poor. 

THE SOLAR SYSTEM. By Percival Lowell. 
Boston: Houghton, Miffiin & Co. 1903. 
12mo. Pp. 134. Price, $1.25. 

The author has written an excellent book 
which will appeal to all astronomers, although 
It Is hardly adapted to the use of those Wi'lO 
are not familiar with a

' 
certain amount of 

ma thema tics. 

A TREATISE ON BEVERAGES: or, THE COM
PLETE PRACTICAL BOTTLER. By Charles 
Herman Sulz. New York: Dick & 
Fitzgerald. 1903. 8vo. Pp. 818. 428 
illustrations. Price, $7.50. 

The volume before us Is one of the most 
satisfactory technical books which has come 
to the editor's table.ln some time. 'l'he su'5-
ject Is dealt with In a thoroughly adequate 
manner, as Is shown by the fact that 116 pages 
are given up to water, Its examination and fil
tration. The Instructions for. dolog all kinds 
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of bottling of aerated and other beverages are 

I 
LIMITS TO SEEING AND HEARING; OR, THE 

very full, and all the best types of apparatus GREAT SCALE. Supplementary Read-
are shown. The section devoted to mineraI ing in Physics. Prepared by J. A. 
waters Is particularly full and the analyses Culler. Columbus, Ohio: O. T. Cor-
are most complete. Americans have carried son. Pp. 16. 

T. Day, Chief of, Division of Mining 
and Mineral Resources of the United 
States Geological Survey. Washing
ton: Government Printing Office. 
1902. 8vo. Pp. 996. 

the manufacture of artificial mineraI waters 
and aerated beverages to a higher state of per· 
fection than has hitherto been known, and 
this fact I s easily demonstrated by this very 
satisfactory book. 

THE COPPER HAND BOOK. A Manual, of 
the Copper Industry of the World. 
Vol. III. of the year 1902. Compiled 
and published by Horace J. Stevens, 
Houghton, Mich. 8vo. Pp. 600. 
Price, $5. 

MACHINERY FOR MODEL STEAMERS. Lon
don: Dawbarn & Ward, Ltd. 1903. 
16mo. Pp. 64. Price, 20 cents. 

THE STOURBRIDGE LION. A compilation of 
authorities proving the c'laim made 
for the Stourbridge Lion as having 
been the first locomotive to turn a 
wheel on the Western Hemisphere. 
Together with a brief biographical 
sketch of Horatio Allen, the first lo
comotive engineer in America. By A 

LA COMPRESSIBILITE DES GAZ REELS. Par 
L. Decombe. Paris: C. Naud. 1903. 
16mo. Pp. 99. Price 50 cents. 

SYSTEM OF PHONOSCRIPT AND PHONO
TYPE. By Charles Morrell. Chicago: 

This Is the third annual Issue of the "Cop· 
per HandBook," and Includes the history ot 
copper, the geology of copper, the chemistry 
and mineralogy of copper, Its metallurgy and 
its uses. It also deals with the copper depos
its of the United States and Canada and New
foundland, as well as foreign countries. The' 
statistics relative to copper are most valuable. 

LENKBARE BALLONS: RUCKBLICKE UND 
AUSSICHTEN. Von Hauptmann Hoer
nes. Leipzig: Wilhelm Engelmann, 
1902. 8vo. Pp. 359. 

Capt. Hoernes has produced one of the most 
thoroughly scientific and scholarly treatises 
on aerial navigation which has ever come 
before our notice. He has exhaustively dis
cussed the history of the airship, carefully 
reviewing the construction of and the results 
obtained with the Giffard, Dupuy de Lome, 
Haenlein, Baumgartner, Woelfert, Tissandier, 
Renard and Krebs, Schwarz, Zeppelin, Santos
Dumont and Deutsch airships. Through six 
chapters he discusses elaborately the princi
ples of aerial dynamics and their influence 
upon the structure of the airship, basing his 
conclusions upon, the results obtained with 
airships and balloons of widely different de
sign. His concluding chapter Is of a more 
theoretical nature and treats of the possibility 
of finally solving the problem of aerial naviga
tion and the form which the solution may be 
expected to assume. Not the least valuable 
portion of Capt. Hoernes' admirable work Is 
comprised of meteorological tables to which 
the aeronaut may refer for wind velocities 
during each month of the year for different 
years. An excellent bibliography and ex
haustive Index are provided. 
PRACTICAL FARM DRAINAGE: WHY, WHEN 

AND How TO TILE DRAIN. By C. G. 
E'lliott. New York: John Wiley & 
Sons. 1903. 16mo. Pp. 92. Price, 
$1.00. 

A thoroughly practical book lIy a drainage 
engineer. The methods have been well tested 
and are now In constant use. 

GAS ENGINE TROUBLES AND REMEDIES. By 
Albert Stritwatter. Cincinnati, n. d.: 
The Gas Engine Publishing Co. 
16mo. Pp. 112. Price, $1.00. 

The care of gas engines Is dealt with only 
to a limited extent In works on the subject, 
so that the present eminently practical book 
will be a welcome addition to the literature 
of this mO<:!Ern power. 

WIRELESS TELEGRAPHY AND TELEPHONY. 
Compiled by Dr. Maurice Ernst. Lon
don, n. d.: Electricity Office. 12mo. 
Pp. 32. Price, 40 cents. 

This undated book on wireless telegraphy Is 
unfortunate, in view of the strides which wire
less communication is making. It Is largely 
devoted to the Orling-Armstrong system. It 
contains a ,llervlceable bibliography. 

THE RESTORATION OF THE ANCIENT IRRIGA
TION WORKS ON THE TIGRIS: OR, THE 
RE-CREATION OF CHALDEA. By Sir Wtl
liam Willcocks, K. C. M. G., M. LC.E. 
8vo. Pp. 71, ten plates. 

BRITISH STANDARD SECTIONS. New York: 
D. Van Nostrand Co. 1903. 9 charts . . 

Price, $1.00. 
These charts of British standard sections are 

issued by the Engineering Standards Com
mittee, which is supported by the various engi
neering sociletles. Each subject, as T-bars or 
bulb-plates/has a drawing of the section and is 
accompanied by a table of dimensions and re
marks. The tables should find their way to the 
drawing offices of all constructing engineers. 

TlIE ART OF LIVING LONG. Milwaukee: W. 
F. Butler. 1903. 8vo. Pp. 214. 

This volume is a new and Improved English 
version of the Venetian centenarian Louis Cor
naro, who was born In 1464 and died in 1566. 
Essays by Joseph Addison, Lord Bacon, 
and Sir William Temple are included. The 
work has been compared with ancient docu
ments preserved in Italian archives. The book 
Is an Italian classic and is worthily presented, 
and an example of good humanist literature. 

DIE BRIKETT-INDUSTRIE UND DIE BRENN-
MATERIALIEN. Von Dr. Friedrich 
Jm.nemann. Vienna: A. Hartleben. 
1903. 12mo. Pp. 320. Price, $1.75. 

Edward A. Penniman. Honesdale; 
Pa.: Citizen Print. 1903. Pp. 17. 

DIE ENDGULTIGE LOSUNG DES FLUGPROB
LEMS DURCH EMIL NEMETHY, FAB
RIKS-DIREKTOR IN ARAD. Mit dre� in 
den Text gedruckten Abbildungen und 
einer Figurentafel. Leipzig: Ver
lagsbuchhandlung 'von J. J. Weber. 
1903. Pp. 23. 

THE JOURNAL OF THE DEPARTMENT OF 
AGRICULTURE OF VICTORIA. Published 
For and on Behalf of the Govern
ment by Direction of the Hon. J. W. 
Taverner, M. L. A., Minister for Agri
culture. Edited by D. Mc Alpine. 
Melbourne. 1902. Pp. 731, 835. Vol. 
1, Part 8. August, 1902. 

THE JOURNAL OF THE DEPARTMENT OF 
AGRICULTURE OF VICTORIA. Published 
For and on Behalf of the Govern
ment by Direction of the Hon. J. W. 
Taverner, M. L. A. Edited by D. Mc
Alpine. Melbourne. 1903. Pp. 837, 
921. Vol. 1, Part 9. September, 
1902. 

JANET CHARLES: OBSERVATIONS SUR LES 
GUEPES. Paris: C. Naud, Editeur. 
1903. Pp. 85. 

CALORIMETRY. By Frank H. Bates. Phila-
delphia: Philadelphia Book Co. 
1902. 16mo. Pp. 127. 

THE TRAP NEST TEXTBOOK. 
come. 8vo. Pp. 129. 

By F. O. WeI-

REPORT OF THE LIBRARIAN OF CONGRESS FOR 
THE FISCAL YEAR ENDING JUNE, 1902. 
8vo. PP. 278. 

THIRTY PICTURES OF TUBERCULOSIS. By 
Addison W. Baird, M. D. New York: 
James T. Dougherty. 1903. 8vo. Pp. 
24. Pric() 25c. 

CRIMINAL RESPONSIBILITY OF THE EPILEP-
TIC. By John Puton, M. D. New 
York: William Wood & Co. 1903. 
16mo. PP. 11. 

NINETEENTH ANNUAL REPORT OF THE BUR
EAU OF AMERICAN ETHNOLOGY TO THE 
SECRETARY OF THE SMITHSONIAN IN
STITUTION. By J. W. Powell, Direct
or. In Two Parts. Part II. Pp. 
5771, 1160. 

UNITED STATES GEOLOGICAL SURVEY: MIN
ERAL RESOURCES OF THE UNITED 
STATES, CALENDAR YEAR 1900. David 
T. Day, Chief of the Division of Min
ing and Mineral Resources of the 
United States Geological Survey. 
Washington: Government Printing 
Office. 1901. Pp. 927. 

SUBJECT LIST OF WORKS ON GENERAL SCI
ENCE, PHYSICS, SOUND, MUSIC, LIGHT, 
MICROSCOPE, AND PHILOSOPHICAL IN
STRUMENTS IN THE LIBRARY OF THE 
PATENT OFFICE. Published at the Pat
ent Office, 25 Southampton Building, 
Chancery Lane, London, W. C. pp. 
183. Price 25c. 

MODERN MEXICO: STANDARD GUIDE TO THE 
CITY OF MEXICO AND VICIN ITY. By 
Robert S. Barrett. Third Edition. 
Modern Mexico, 2a Independencia 8, 
City of Mexico, Mex., and 116 Nassau 

,Street, N. Y. 1902-3. 
GEOLOGIC ATLAS OF THE UNITED STATES

MASONTOWN-UNIONTOWN FOLIO: PENN
SYLVANIA; INDEX'; MAP. Washing
ton, D. C.: Engraved and printed by 
the United States Geological Survey. 
1902. 

GEOLOGIC ATLAS OF THE UNITED STATES-
CHICAGO FOLIO: RIVERSIDE, CHICAGO, 
DESPLAINES, AND CALUMET QUAD
RANGLE; ILLINOIs-INDIANA. Washing
ton, D. C.: Engraved and printed by 
the United States Geological Survey. 
1902 . .  

THE PROOFS OF LIFE AFTER DEATH. A 
Twentieth Century Symposium. An 
Assembly and Collation of Letters and 
Expressions from Eminent Scientists 
and Thinkers of the World, Giving 
the Strongest and Best Reasons 
Known to the World To-day, as Sub
stantial Evidence of the Continued 
Existence of the Soul After Death. 
Compiled and edited by Robert J. 

Thompson. Chicago: Robert Thomp
son. London: C. D. Gazenove & Son. 
1902. Pp. 318. 12mo. Pp. 365. 

It must be confessed that the Germans have 
far outstripped us In the invention and mantl
facture of artificial fuels. In the brl quetting 
of various substances they have certainly made 
marked advances. Dr. , Juenemann has col- MONOGRAPHS OF THE UNITED STATES GEO-
lected In this book all those methods which LOGICAL 'SURVEY. Vo'lume XLII. De-
have in Germany proved themselves of practi- partment of the Interior. Washing-
cal value. He describes not only the processes tori: Government Printing Office. 
used, but also presses and other machinery 1903. Pp. 316. 
which enter so largely Into the equipment of l MINERAL RESOURCES OF THE UNITED 
the brlquettlng plant. STATES. Calendar Year 1901. 'David 

© 1903 SCIENTIFIC AMERICAN, INC 

Phonic Institute. 1903. 16mo. Pp. 106. 
Price 25 cents. 

ANNUAL REPORT OF BRIGADIER-GENERAL 
WILLIAM LUDLOW, U. S. ARMY. Mili
tary Governor of Habana and Com
manding the Department of Habana 
for the period July 1, 1899, to May 1, 
1900. Washington: Government 
Printing Office. 1900. Pp. 426. 

INDEX OF INVENTIONS 
For wI,ich Letters Patent of the 

United States were Issued 
for the Week Ending 

July 14. 1903. 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies 01 these patents. I 

Adhesive applying mechanism, J. C. F. 
BaIze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,361 

Advertising device, W. A. Demmon . . . . .. 733,819 
Air brake safe-ty angle cock, McGuire & 

Wahl .. . . .. . .. . .. .. . .. . . . . . .. .. . .. . . .  733,503 
Ammonia from ammonia containing gases, 

obtaining, H. H. Dow . . . . .. ; ........ 733,465 
Annunciator, Ji\ W. Dunbar . . . . . . .... . . . . .  733,468 
Annunciator, electrical, J. H. Taylor . . . . . .  733,883 
Apparel, article of, J. Stein borg . . . . . . . . . . 733,603 
Armature coils, form for winding, W. F. 

Drees . . . '. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 733,633 
Automatic lubricator, A. A. Freeman . . . . . .  733,382 
Automatic switch, H. H. Doll . . . . . . . . . . . . . . 733,822 
Bag 'holder, B. H. Willsie .. . . . . . . . . . . . . . . 733,449 
Bailing PI'CSS, T. A. Killman . . . . . . . . . . . .  733,849 
Barge, freight, L. P. Harvey .. . . . . . . . . . . 733,583 
Bath apparatus, shower, L. P. Dunn . . . . . . 733,635 
Battery connection, L. Chronlk . . . . . . . . . •  733,697 
Batte�y element, L. Chronik .. . . . . . . . . . . . . 733,696 
Bed bottom,' W. D. Hunt . . . . . . . . . . . . . . .  733,650 
Bcd bottom, C. Vallone . . . . . . . . . . ... . . . . . 733,772 
Belt, metallic money, W. E. Halladay . . . .  733,478 
Belting, C. Heron .. .. . .... . . . . . . . . . . . . . . .  733,393 
Bevel joint, compound, S. W. Moore . . . . . .  733,500 
Bicycle, P. W. Tillinghast . . . . . . . . . . .. . .  733,518 
Bicycle carrying attachment, L. Murdoch . .  733,865 
Binder, loose leaf, W. Saunders . . . . . .. . . . 733,599 
Bird chaser, W. �'. Weber . . . . . . . . . .. .. .. . 733,778 
Bit. See Bridle bit. 
Blacking device, shoe, W. G. Callender . .. . 733,370 
Bobbin, A. A. Sack . . . . . . . . . . .. . . . . . . . . . .  733,557 
Bolster, C. B. Albree . . . . . . . . . . . .. . . . . . . . 733,791 

��nli�c�l�fh, 
d
t;�'i.'il leVI!" fJi

g
Jie�;'i;'g: ' c: 

733,541 

W. Mann . . ..... .. . . . .. . . . . . .. . . . . . . . .  733,858 
Book, manifold account and sales, G. A. 

Holm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,841 
Boot finishing machine wheel, G. H. 

Ca tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 733,577 
Bottle funnel neck, water, R. D. Brad-

ley . . . .. . . . .. ... . .. . . .. . . .. . . ... "," .. 733,899 
Bottle tin foiling machine, Twitchell & 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 733,771 
Bottle washing machine bottle holder, B. F. 

Schirmer .. . . . . .. .. . . .. . . . . . . . . . . . . . . . .  733,558 
Brake beam, L. A. Shepard . . . . . . . . . . . . . . . .  733,4:13 
Brake Mam, P. T. Handiges . . . . . . . . . . . . .  733,839 
Brake beam, A. Lipschutz . . . . . . . . . . . . . . . •  733,854 
Brake system, electric, F. E. Case . . . . . . . . . .  733,900 
Braking moving loads, F. E. Case . . . . . . . .  733,901 
BrE'ad mixer and kneader, J. F. Stevens.... 733,763 
Bridle bit, W. T. Temple .. . .. .. .. ... . .. . 733,7&Q 
Bromids from bromin containing solutions, 

. manufacturing, H. H. Dow . . . . .. . . . . . . .  733,467 
Bromin, manufacturing, H. H. Dow . . . . ... .  733,466 
Brooder, I. Morrow . . .. . . . .. . . . . . . . . . . . . . . 733,86:3 
Buggy, baby, S. C. Wolfskill . . . . . . . . . . . .  733,889 

'�ii\lai�t b};;�falf::'� I
al�p:im�;' ���.:����:: +��:��� 

Bulkhead or other doors, mechanism for 
operating, G. C. Ralston . . . ... . . .... 733,745 

Bunk or mattress frame, J. P. Lein . . . . . .  733,405 
Bunsen burner, A. B. Redell . . . . . . . . .. .. . .  733,424 
Button Or fastener, Walter & Kunstner .. 733,443 
Cane, etc., electrical rotary portable ma-

chin£' for cutting sugar, S. J. Hylton� 
Bravo . ... .. . .. . ... . . . . . . . . . . ... . ..... 733,587 

Car brake rods, brake jaw for, A. Lipschutz 733,853 
Car coupling, P. Brown . . . . .. . . . . . . . . . . . . 733,620 
Car, dump, Wolff & Lipschutz . .. . . . . . . . . .  733,786 
Car, push, M. C. Hamilton . . .. .. . .. . .. . . .. 733,390 
Carbon brush holders, clamp for use in con-

nection with socket, O. M. Stiegler .... 733,436 
Carbureter, L. F. Washburne .. .. . .. . . . .. . .  733,444 
Carburet(�r, G. H. Maurer ................. 733,498 
Carbureter for motor bicycles, A. Clement . . 733,625 
Carbureter for petroleum motors, pulveriz-

ing, Charron & Girardot. ... . . .. ' ...... 733,695 
Carding machine, M. J. Gahagan .. .. .. .... 733,383 
Carding roll teeth, tool for straightening, N. 

G. Huffstlckler . . . . . ... .. . . . . . . . . . .. . . .  733,394 
Carpet-stretcher, T. J. Hall .. . . . . . . . . . . . . . 733,716 
Carpet sweeper, A. H. Dodd . . . . . . . . . . . . . . 733,904 
Carrier. See Fruit carrier. 
Carton closing machine flap holder, Redd & 

Cormack .. ... . . . ... . .. .. .. . .... .. .. . .  733,510 
Carton ends .. blocks for machines for form-

i ng, C. Redd.......................... 733,509 
Carton ends, machine for closing and seal-

ing UP. C. Redd ....................... 733,506 
Carton holder for machines for folding and 

gluing the end flaps of cartons, G. H. 
Cormack . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  733,460 

Cartridge primer, .J. Gardner .. ... ..... . .. . 733,638 
Casings, machine for the manufactUre of, 

A. Mauser . . ....... ..... . .. . _ . . .. . . . . . . 733,728 
Cash register, A. Godefrold ... . . . . .. . .. . . . .  733,476 
Cash register, C. F. Crowder .. . . . . . . . . . . . . .  733,815 
('eillll!! anchor. M. Murray ... . . ... ..... .. . .  733,671 
CellUlose esters, making, G. W. Miles .. . . 733,729 
Centrifugal machine driving mechanism, G. 

Engel . . ... . . . . . . . .. .. .... . . .. .  733,377, 733,378 
Chafe-iron, roller, A. P. Smith, Jr ......... 733.513 
Chair, H. E. Knauss .. . .. . . . . . . .. . . . . . . . . .  733,659 
Chair. C. C. Black .. . . . . . . . . .. . . . . . . .. . . . .  733,803 
Chair, J. A. Manahan .. ...... .. .. . . . . . . . . . .  733,R57 
Check hook, spring. F. Clark . . . . . . . . . . . . . .  733,903 
Chimney cowl, F. W. Stein .. . . . . . . . . . . . . . .  733,762 
Chuck, G. C. Gammell ....... . . . .. . . . . . . . . .  733,546 
Chuck, centering, J. Rusche . . . . • . . . . . . . . . .  733,753 
Cigar making machine, D. Cousinne .. . . . . . .  733,576 
Cistern forming device, adjustable, N. Brown 733,810 
Clarifying apparatus, T. W. Manning . . . . . .  733,726 
Cleats to barrels, etc., machIne or tool for 

applying holding, A. T. Pope . . • . . . . . . .  733,743 
Clutch, friction. E. Liken ................. 733,406 
Coal drill suoport, A. Walker . . . . . . • . . . • • • •  733,775 
Coal or wood bag, F. S. Converse . . . . . . • • •  783,542 
Coat lining, M. Weber . . . • . . . • . • • • • • . • • • . •  7 3;ll'80 
Cock, gage, W. Guethler................... 733,548 
Coke oven, G. S. Ramsay . . . . . . . . . . . . . . . . . •  733,872 
Coke, removinj!; silica from, C. M. Hall . .  733,389 
Collar, horse, W. C. Lawson . . . • • • . • . . • . . • .  733,911 
Collar retainer, R.  P. Schilling • • • • • . . • • • • •  733,680 
Composition of matter, K. N. Lundblad . . . .  133,407 
Concrete or plastic material, mold for mak-

ing articles of, J. A. McNamee . ... . . . . 733,735 
Condenser for nitric .or other acids, Bate 

& Orme . .. . . . . . . . ... .... ....... ..... . 733,452 
Conveyer, J. F. Cook ... ................... 733,373 
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